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1 Introduction

1.1 Whatis L-VIS?

L_Vi S LLOYTEC

LOYTEC Visualization

networks under control

L-VIS and L-PAD are highly flexible and easy to configure devsde displayand control
data (HMI) TheL-VIS configuration software can be run as a standalone programa
plug-in for LWEB-900, as well as an LNSplug-in, and supports the use of both static and
dynamic network variables in a project to allow easy integration in any kiGEAf709

network.

For larger installations, the software is usually run insid8tudio and/or LWEBR0O to
design graphical projects, rather than stand alone for a single project or device.

The key features of the-VIS device family are:

f
f

Simple, graphical programming via the plipd configuration software

Support for alarming, scheduling and trending.

Direct interface toother LOYTEC devicesvia OPC XML-DA. Available data
points on the servers are easily imported for use in the LVIS project from the

corresponding LINXor L-DALI project files.

Support for Modbus/TCP in master or slave mode and in parallel to OPC and the
control network interface(BACnetandCEA709).
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1

Support forinternational projects by using UCS2 encoding, a character set
defined bythe Unicodestandard ISO-10646) which covers the entire basic
multilingual plane (BMP) and allows text in any language to be displayed

Display of data as numeric value, uskfined text or graphic elements,
horizontal and vertical bardrend logs analog metersor rotating kobs A
special element is available to display date and &isthgital or analog clock.

Input of data via a numeric keypaalphanumeric keyboardiirect drag of a bar
or rotating knobselection from a dropdown list of texts or graphic elememts
touch releaseshort, or long pressvents (via action objects)

Mapping of values to colors, to allow an element to chaage of its colors
depending on the current valaEone or more data points

Supports layers and transparency for all display eleméntgering is simply
defined by the order of objects in the tree view, which may be changed easily by
moving the objects around as required.

Support for numeric operations on data points, including a simple if/else
statement.

Possibility to change locatiomd visibility of objects during device operation
based on data point values, allowing implementation ofympanels.

Template system for easy reuse of similar building blocks, with automatic
rerouting of data points to a different data set for eachnrostand limited
possibility for individual changes of position, color, or other properties at each
template instanceMake sure to readbection 10.10 for an introduction, and
Section11.15for technical details about the template system.

Input voltage: 24V AC or DC

The CEA-709control network interfacprovides:

f
f
f

Up to 1000network variables and alias variables.
524 address table entries.

Up to 200 LonMark scheduler okgts. Each scheduler object may control up to
64 data points inl07 daily schedules andhanage up tdl000 entries in the
time/value tableUp to 2% value templates may be defined for each scheduler,
with a total data size of up kB per value template.

An optional LonMark calendar objectefining exception days for the local
schedulers. The calendar object suppopt$o100date patterns with a total of up
to 1000dateentries.

Optional alarm server functionality provided by a SNVT_alarm_2 output NV
contained in the node object of the device.

FT-10/LPT-10 or EthernetP852 operation selectable via a jumper on the device
or via a setting in the device configurati?then in FF10 mode, the device can
still be reached via its Ethernet port for fast propgmwnload.

A lamp actuator objecto control the backlight from the network. This object
was used to control the internal relay on the older LYECTB devices.
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1 A switch object to provide a standard switch and dimmer function, as available
on otherCEA-709 devices. The switch input for this object is the INO connector.
Both INO and IN1 inputs are also available as system registers, for internal use.

1 A temperature sensor object which outputs the current value of the external
temperature sensor (optional).

1 Areal time keeper objeatvhich outputs the current system time.

1 8 L-VIS functional blocks which can be used to place static or dynamic NVs
related to the data points used in the project.

1 Network scanning to find other device on the network and helpeatiag the
required network variables anVIS.

TheBACnhetinterfaceprovides:

1 Up to1000server objectsn current models, and 512 on the LMWE&E200.COV
subscriptions are supporteivailable object types are analog, binary and multi
state each asnput, output or value object

1 BACnet/IP or MSTP connectivitysélectable via device configuration setjiag
well as integrated router, BBMD, and slave proxy functions when the device is
connected to both networks at the same time

1 Network scanning to findtber devices and their objects in the network and use
them on the_-VIS device without the need to manually enter device and object
instance numbers.

I Supports COV subscription and polling of remote server objects with automatic
selection of the best methd@OV if available).See also the PICS document for
details regarding the BACnet protocol implementation.

1  Support for Modbus/RTUand Modbus/TCP. Master and slave mode are
supported.Note thatModbus/RTU cannotbe used with BACnhet/MSTRt the
same timesince both protocols use the same physical interface.

All LVIS-3ME models have the following extended feasure

1 Support BACnet and CEA709 operation at the same tin#S-3ME devices
maintain full binary backward compatibility to all projects written for LVIS
3E11x/ME21x devices

1 Provides an OPC UA Server in addition to the OPC XDW server.

1 Additional Controls like webcam or knob control, as well as support for complex
writing systems, which is not available on older hardware due to resource
limitations.

1 Significantly improved CPU, memory, and storage capacity to support larger and
more complex projects than their predecessors.

LPAD-7 models further extend the feature set of the LSME family:

1 Support for other network technologies like EnOcean or Bluetalgbending on
device model andockethardware in use.

1 Support for VolIP calls on devices containing a microphafAD7-41).
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1 Support for a small embedded browser to view simple web pages.

1 On board sensors folR remote control receiverproximity, atmospleric
pressure, ambient light, temperature, and humidity.

1 On board WiFi interface, supportidgcess PoinandClient mode.
1 Support for PoE supply.
1 Usable in both landscape and portrait orientation.

9 Significantly increased CPU power and memory bandwidthigeofaster startup
time and better video playback capabilitemsnpared to LVISSME models.The
webcam control supports playbackaafdiostreams on this hardware platform.

LVIS-7, LVIS-12, and LVIS15 models are based on the LPAD hardware platform and
are direct replacements (mechanically compatible) for the E3NE family of devices.

In addition to the features available on 3ME devices, the new LVIS devices include the
capability to view simple web pagesll three modelsan be powereffom 24VDC, 110
230VAC, and viaPoE+ (802.3at)LVIS-7 and LVIS12 have a higher display resolution
than their predecessotsutremainbackwards compatible td projects, which are scaled

up to fill the entire screenLVIS-7 uses the same native resolution as the LHFAD
whereas LVIS12 uses the same resolution as L\BFME15 and LVIS15. This ensures
better compatibility of projects across different hardware.

1.2 Available Models

All availableL-VIS and L-PAD models along with their basic characteristics are shown in
Tablel:
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Model Network Type Display Colors Touch
LVIS-3ME7-Gx Universal 70 800 x| 256k color ARGB capacitive
LVIS-3ME12-Ax Universal 120 800]| 256kcolor ARGB resistive
LVIS-3ME15Ax Universal 150 1024 256kcolor ARGB resistive
LVIS-3ME15Gx Universal 150 102{ 256kcolor ARGB capacitive
LPAD-7 Universal 7060 1024| 16.7Mcolor ARGB | capacitive
LVIS-7 Universal 7060 1024| 16.7M color ARGB | capacitive
LVIS-12 Universal 1206 1024 16.7M color ARGB | capacitive
LVIS-15 Universal 150 102{ 16.7M color ARGB | capacitive
LVIS-3E112* CEA-709 120 800]| 65kcolor ARGB resistive
LVIS-3E115* CEA-709 150 102 65k color ARGB resistive
LVIS-ME212 * BACnet 120 800| 65kcolor ARGB resistive
LVIS-ME215 * BACnet 150 18p2 65k color ARGB resistive
LVIS-3E1005C- CEA-709 5.70 32 256 color VGA resistive
LVIS-ME200EC- BACnet 5.70 32 256 color VGA resistive

BOL Thesemodelsare endof-life and will not receive anyurther software update3he

Tablel: DeviceModels

most recent firmware version available for the LNAABE100 and LVISME200 is 6.2.8.

* These models are still supported and will receive software updates, but can no longer be

ordered.
3ME12A 1 ,

The di

replacement

rect

and optically identical), or one of tmeodels with glass front (LVIS5-Gx).

This manual also applies to theWEB product family, since i8 configuration software is
also used to design the user interfacelLfWEB OPC clients, like LWEB302/803,andthe

graphical views of LWEBOOQ.

r €GEA-@00 anch 8ACnhet) fsahe LVASh e
EitharthetLYI83ME1HA1 (mecha@chlly

NOTE:

S

120

It is strongly suggested to connect the device to an Ethernet network for management and

firmware upgrale,andto allow IP based communication between the touch panel and the
control devices in the building. While firmware upgrade and project downlaigd

technically possible via the FI0 interface, any such data transfer will be very slow due to

the limited bandwidth. Device management and configuration capabilities wikeberely

limited since the Webll and other web servicesinnot be used without IP connectivity.
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2 Disclaimer Cyber Security

LOYTEC offers a portfolio of products, solutions and systerntls ayber security functions

that enable the secure operation of devices, systems and networks in the field of building
automation and control technology. To ensure that devices, systems, and networks are
always protected against online threats, a holisticurity concept is required that is
implemented using the latest technology and is being kegb-dpte. The LOYTEC
portfolio is only one component of such an overall concept.

The customer is responsible for preventing unauthorized access to the dexstems and

networks. These should only be connected to a network or the Internet if adequate security
measures are in place (e.g. firewalls, separate networks) and a connection is required for
operation. I n addition, L O Oewiteé m the Becudit;mme nd at
Hardening Guide (Chaptek7.10) must be followed. For additional information, please

contact your support person at LOYTEC or visit our website.

LOYTEC is constantly working on improving the existingpgucts in order to follow the

latest cyber security standards. Therefore, LOYTEC strongly recommends installing
updates as soon as they become available and always using the latest software versions.
LOYTEC explicitly points out that using older versioms refraining from updates
increases the risk of online security threats.
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3 Safety Instructions

ATTENTION

General Safety Instructions

Please regard the following general instructions for project planning
execution:

1 Regard all measures or prohibitiasfsthe respective country to avo
danger of electricity and high voltage.

9 Other relevant regulations of the respective country.
1 House installation regulatiorts therespective country.
1 Regulations of the utility company.

1 Any specifications, diagrams, gfiositions, cable lists and regulatio
of the customer or system integrator.

1 Any third-party regulations (e.g., general contractor or client).

ATTENTION

Country -specific Safety Regulations

Failure to observe countigpecific safety regulations caead to property
damage and personal injury. Therefore, comply with the cowpiegific
regulations and the corresponding safety guidelines.

CAUTION

> [

Electrical Safety

Essentially, electrical safety in building automation systems from LOY’]
is basedon the use of extrbbw voltage and safe isolation from mai
voltage.

CAUTION

>
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CAUTION

IEC (SELV, PELV) (world -wide)

Depending on the extlaw voltage earthing (24VAC), this results in
application according to SELV or PELV in accordance with IEC 6086
41:

1 Ungrounded = SELV (Safety Extra Low Voltage),

1 Earth ground = PELV (Protected Extra Low Voltage).

CAUTION

NEC (North America)

Class 2 transformers with energy limitation to 100 VA or Class 2 cir
with max. 100 VA (using a neanergylimiting transformer of max
400VA) combined with overcurrent limits {FA fuses) can be used f
each individual 24VAC device. Several fuses for several isolated seco
circuits per transformer are possiblghe same applies to power suppl
with 24VDC.

CAUTION

Device Safety

Device safety is guaranteed by supply with low voltage 24VA4MDC
and a double insulation between mains volta8VAC, 24VAC circuits
and the housing or by supply via Power over Ethernet (PoE Class
addition, the specific gulations for electrical wiring according to th
manual must be observed.

ATTENTION

Installation Personnel

Only qualified staff may carry out electrical installations

CAUTION

Installation according to Safety Class Il

LOYTEC devices, which ardesigned in compliance with safety class
must be mounted accordingly

The following requirements apply

9 Protection against electric shock has to be ensured by an apprc
enclosure
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CAUTION

1 Ensure proper working cable relief for installation in safetg<l|
equipment

ATTENTION

Environment Conditions

LOYTEC devices must be installed in a dry and clean environmer
addition, he permissible environment conditions specified in gheduct
data sheet must be observed

CAUTION

Earth Ground of L (System Zero AC/DC 24V)

The following items must be observed when egribunding system zer
L124VAC:

1 In principle, both eartlyrounding and nogrounding of system zer
of the operating voltage 24VAC is permitted. Important are the |
regulations ad customs. Due to functional requirements, e
ground may be necessary or inadmissible.

9 Itis recommended to ground 24VAC systems unless this contra
the manufacturero6s instructio

1 To avoid earth loops, systems with PELV may only be connects
earth ground at one point in the system. Unless otherwise s
usually at the transformer.

1 The same applies to 24VDC power supplies.

CAUTION

Functional Earth 4

Functional earth must be conneq
(PE) system othe installation side.

CAUTION

Operating Voltage 24V AC/DC

The power supply must meet the requirements for SELV or PE
Permitted deviationf thenominal voltage:

1 At the transformer or power supply: 24V AC/DC 0 +£10%
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CAUTION

1 Atthe device: 24V AQr DC £10%

CAUTION

Specification for 24VAC Transformers

IEC: safety transformers according to IEC 61558 with double insulg
designed for 100% duty cycle to supply SELV or PELV circuits.

U.S.: Class 2 circuits according to UL 5085

For efficiency rasons, the power drawn from the transformer should
least 50% of the nominal load.

The nominal power of the transformer must be at least 25 VA. Usi
transformer of smaller size, the ratio of open circuit voltage to voltag
full load becomes unferable (> + 20%).

CAUTION

Specification for 24VDC Power Supplies

Power supplies must be designed for 100% duty cycle to supply SEL
PELYV circuits.

U.S.: Class 2 circuits according to UL 5085

For efficiency reasons, the power drawn from the grosupply should bg
at least 50% of the nominal load.

CAUTION

Protection of the 24VAC Supply Voltage

Transformers must be protected on the secondary circuit, according
transformer dimensions and the effective load of all connected devices
Always protect the 24VAC conductor (system potential),

Additionally protect the conduct." (system zero) where required.

CAUTION

Protection of the 24VDC Supply Voltage

24VDC power supplies must be shontcuit proof or have an interné
microfuse.

Locd regulations must be observed.
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CAUTION

Protection of Mains Voltage

Transformers/24VDC power supplies must be protected on the pri
circuit using a control cabinet fuse.

CAUTION

Power over Ethernet (PoE)
LPAD-7 Touch Panels require a PoE &al power supply (max. 12W|
which must be compliant to IEEE 802.2409.

For the power supply of the Pag
specifications.

CAUTION

Device Installation/Removal in DeEnergized State Only

Ensure that the power suppis switched off before starting to install

uninstall LOYTEC devices. Do NOT connect or disconnect equipment
power switched on, unless instructed otherwise. Do NOT assemk
disassemble devices with power switched on, unless instructed otherw

CAUTION

Power Supply Protection

When installing LOYTEC devices, ensure that the power sourg
adequately protected by means of a suitabtgd fuse or thermal circu
breaker

CAUTION

Power Supply Voltage

Do not connect a voltage supplyegter than the specified maximum ratir
Refer to product label and/or datasheet for the correct voltage

CAUTION

> > B B> PP

Attention to External Voltages

Any kind of introduction or spreading of dangerous voltages onto the
voltage circuits of the systers.@. due to incorrect wiring) must be avoid
at any circumstance and represents an immediate life danger or can
the entire or partial destruction of the building automation system.
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A4What 6s N-¥s$ |1 n L

4.1 NewinL-Vis 8.4

This section describes majcnanges and new features itVis 8.4.

4.1.1 Changes to Bluetooth Device Templates

With firmware 8.4, the template system for Bluetooth devices has been expanded to include
important data, previously only stored in the firmware. This made it impossible tdun&o

new device types without a simultaneous firmware update. A breaking change was required
to improve the situation and move the required data from the firmware into the device
template. This change means that after a firmware update, the device templatealso

be updated to incorporate the necessary data into the project. To do this, the project must be
opened using the new configuration software and downloaded to the device.

4.1.2 Better overview of local changes in template instances

Local changes in teptate instances are now listed in the tooltip of the changed object in
the object tree. A list of all objects changed in the instance, including the path to the object
and the type of change, is displayed in the tooltip of the instance folder. This eksiei

to find local changes and decide whether they are still required or not.

4.1.3 Device connections with custom credentials

Previously, connecting to a device implicitly used the "admin" account and the password
entered by the user. Starting with versid, a user other than "admin" can be used to
connect to the device, provided the user belongs to the administrators group. The default
"admin" user can then be disabled on the device to enhance system security.

4.1.4 Support for CAT instances on a resource

In L-Studio, CAT instances can now be created directly on the resource, without the need
for a device CAT instance. This can be particularly useful for instantiating additional logic
alongside the device CAT.

4.1.5 New trigger types for page actions

Page actions canow be triggered by swiping left, right, up, and down. This allows for
advanced navigation functions.

4.2 New inL-Vis 8.2

This section describes major changes and new feature¥Vis &.2.
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4.2.1 Integrated web browser

LPAD-7 and LVIS7/12/15 devices provide antégrated web browser, which can display
simple websites. This means, for example, that the entire configuration of the device can be
done directly on the screen via the web Ul. Information on the operation of the browser can
be found in Sectio®.1.2 How to access a website using an action is explained in Section
11.9.2

4.2.2 Support for VolIP calls

On deviceswvhich are equipped with microphone, Firmware 8.2 enables support for VolP
calls using the Slprotocol An external SIP server is required to use this functionality. See
sectionl7.3for details.

4.2.3 Support string data points on actions and connectors

Update data point actions and data point connectors now accept stargpdds as inputs
and outputs. Types can be mixed, in which case the data type will be converted as needed.
See section$1.9and11.12for details.

4.2.4 Improved trend graph drawing

The graph optiondo draw minimum, maximum, or average now have an effect for
externally recorded trend data, when multiple recordings are available for the same X
position. These options, originally only used for locally recorded data, can now be used to
control how the aailable records are processed before display. Review sdctiér6. 7for
details.

4.2.5 Improved instantiation of L  -Studio symbols

Version 8.2 of the tStudio adein brings expanded options for instantiating symbols.
These can nowat only be dragged directly onto the page, but also placed on existing
symbol instances in the adluls object tree in order to replace the symbol without changing
its position on the page. It isow also possible talrop a new instance directlgn the
desred folder in the tree view in order to group new symboldessred odrop itdirectly

on any page without first selecting the page.

4.3 New in L-Vis 8.0
This section describes major changes and new feature¥is 8.0.

4.3.1 Support for programmable LPAD -7 devices

Firmware 8.0 enablesupport for IEG61131 and IEE1499 programs running on the
device. L-Studio 3.2 is required to build such programs for LPAD devices. Available only
for the modeld PAD7-31Gx andLPAD7-41Gx (second digit must be a 1).

4.3.2 Support for iCalendar scheduler

LOYTEC devices support a new scheduler object class that is based on iCalendar events.
This scheduler class can be selected as an alternative to the generic scheduler class. It
supports extended features such as events that span aleghior last for several days,
flexible recurrence patterns known from Outlook, and booking information. The Web
interface has been extended to display an event view of the scheduler. External iCalendar
data sources can be imported by using a calendar;, WRich allows pulling in data from
published Outlook or Google calendars.
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:;j _[-;_-}’ Scheduler overview ~ Scheduler  hcSchedICalendar
January 2023 month week day list preset preview  preset list
Monday 23 Tuesday 24 Wednesday 25 Thursday 26 Friday 27 Saturday 28 Sunday 29
all-day

07:00
08:00

R < 500 - 1200
workday

10:00

11:00

12:00

13:00

5 8:00 - 18:00 5°9:00 - 18:00 5 9:00 - 18:00
workday workday workday

Figurel: New iCalendar scheduler view on the Web interface.

The new currentEvent, upcomingEvent and upcomingTime data points can be used to
display bookng information of a meeting room, while the known timeToNext and
nextEvent data points allow optimum start algorithms on the controller.

4.3.3 Edge Trigger Mode

Trends and alarms can be based on trigger conditions. There are two new trigger modes
available: ritng edge and falling edge. These can be used to trigger a recording, if the
trigger data point changes from inactive to active (rising) or from active to inactive
(falling).

4.3.4 Folder Component Placeholder for Alarm Messages

In addition to the full data poimgath, individual folder components of the path can now be
addressed using the 9{f placeholder, whereéN refers to theN-th folder part above the
data point.

For exampl e, on the data point i/ User Regi
placeholder % f 1} expands to ARooml010 and %{f2} tc¢
compositions of the folder components can be assembled to form the alarm message.

4.3.5 New WLAN Configuration Tabs and System Registers

The WLAN configuration of the port configuration haseheremodelled to better match
the client and access point (AP) use cases. The tabs are now |aldelkeéd Client and
WLAN Access Point These tabs are restricted to settings that apply to their respective use.

Port1| |Port2 |Port3| |Portd4| Port5| Port6| |LIOB| USB| IPHost| Ethemet1(LAN) |Ethernet2 (WAN) |WLAN Client| |WLAN Access Point

Wireless
TCRIP SSID: LOYTEC-TEST [[ Scan

O FTP Search Results Scan required
[] Telnet
SSH
Global Connections (CEA-852)
[ CEA-T09 over IP (CEA-852)
[ LIOB-IP
Web Ul
) HTTP Key Management: [ WPA2-PSK ~|
HTTPS Pre-Shared Key: | | ) Show

[J WNCforLCD UI
] KNXnetIP MAC Address: 00:0AB0:06:92:1A Use Factory Default

Figure2: New WLAN configuration tabs

New system registers haveeen addedo allow display of current WiFi status, like the
received signal strength in dBm, used channel, or current biatgle configuration
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changes can be done by writing some of the registers to ctiamg8&I1D, the network ky,
or enabé and disabl¢he client or AP.

4.3.6 BACnet/SC

LOYTEC devices support the BACnet/SC node function. This allows LOYTEC devices to
register with BACnet/SC hubs and be integrated in BACnet/SC networks, thus benefitting
from increased security including TLS encryption and authentication. On devices with a
BACnet router, BACnet/SC can be enabled in addition to or as a replacement of
BACnet/IP. Devices without the BACnet routing function can enable either BACnet/SC or
BACnet/IP.

The internal device certificate can be used-ofithe-box, and CAsigned operational
certificates can be installed as needed. When BACnet/SC and BACnet/IP and/or MS/TP are
enabled, the device acts as a router between those interfaces. It is also pogsible to
BACnet/SC on a separate network than BACnet/IP.

Port 1 Port2| Port3 Port4 | Port5 Port6 | LIOB| USB IP Host ' Ethernet 1 (LAN) Ethernet 2 (WAN)  WLAN Client | WLAN Access Point
Port Settings . -
TCPIP Hub URL wss /Iprimary-my-bms_com
[ FTP Failover URL: " wss://failover-my-bms.com
: ;e;:t CA Certificate: = | Datei auswahlen | Keine ausgewahit
| .
Global Connections (CEA-852) Device Certificate: = | Datei auswahlen | Keine ausgewahit
[J CEA-T09 over IP (CEA-852) User Private Key
LIOB-IP Key Password: ‘
Web Ul
HTTP VMAC 00:0A:B0:09:44:5C
HTTPS uuID: 56343cda-2ff2-5{57-a9e2-def9a270fe5Se
(] VNC for LCD UI

The entries marked with (*) are required for proper operation

BACnet/IP
BACnet/SC
RNI 0 (CEA-709)

Figure3: BACnet/SC configuration on Ethernet

437 Node-REDE 3.0 and AST for Scripts

The scripting support on LOYTEC devices has been improved by supportingRNEd2 E
3.0. This incldes new editor Ul features. The underlying node.js has been updated to 18.7.
This allows upto-date palettes and script packages to work on LOYTEC devices.

The API available for node.js scripts has been extended to fully support alarm summaries,
alarm ackowledgement, reading and writing schedules, as well as flexible access to
historic data in trend logs.

4.4 NewinL-Vis7.6

This section describes major changes and new feature¥is 1.6.

4.4.1 Ribbon mode for trend charts

Trend controls support a new methodvisualize trended data as colored ribbons, stacked
on top of each other. Instead of translating the value into a position on the Y axis, the value
is used to control the color of the ribbon using a color mapping table. RSéetion
11.5.6regarding trend controfer more detail.
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4.4.2 Improved bar controls

Bar controls got a new option for rounded caps on both ends of the bar, as well as the
possibility to apply a gradient fill to the bar contain€he width of the bar frame can be
adjusted, andew color settings for the axis in sithg-side mode and a separate color for

the tick marks allow finer control of the colors used to draw the bar. Review Sttt

for details.

45 NewinL-Vis7.4

This sectiordescribes major changes and new features\iisL7.4.

4.5.1 Support for LPAD -7

Version 7.4 is the firsversionto support the new LPALJ device family. This includes
support for many new features which are only found on this new hardware, for example:

Changehle screen orientation (landscape/portrait)

Automatic backlight adjustment based on ambient lighting

Automatic backlight activation based on proximity

New system registers to support the various sensors available onZAKBIR
receiver proximity, CO2 pressure, temperature, humidity, or ambient light.

1 New data point technologies, for example EnOcean, local 1/O, or Bluetooth,
which may be available depending on the type of socket hardware.

f
f
f
f

4.5.2 Improved LWEB -900 Support

To take better advantage of the nespldy mechanism for graphical views in LWEBO,

it is now possible to select a specific LVIS or LPAD model and firmware for a graphical
view. This allows to design projects which assigned and deployed to real LVIS or
LPAD devices. While this is alsoopsible for LWEB projects, selecting the correct model

of the deploy target provides access to all the device specific settings and system registers.

External project URLs for page actions can now be constructed dynamically by inserting
data from connectedata points to compose the final URL. New options allow the linked
target project to be opened in the same view, instead of opening a new one.

For cases where the data point interface of a graphical view has data points removed (due to
a configuratiorchangeof a referenced device), and lateragded (due to a repair or restore

of the device in question), the newly added data points canlbked automatically to the
controls and other objects, even though they changed their UID number. This isegpassibl

long as the repaired data points did algbchange their path name.

Devices running firmware 7.4 support easy registration with an L\WEBVPN server.

4.5.3 Reorganized System Registers

System registers are now organized in folders for easier accessiafigfbecause the new
LPAD device added a number of new registers for sensor values. To improve navigation
even further, system registers which can be read and written are now represented by only
one bidirectional data point, instead of a pair of reatarite points. Projects using system
registers are automatically updated.

4.5.4 Reorganized Web -Ul

The WebUI was restructured for better navigation. A simple user management was added
to the device, which allows to add individual users with name and passwiordsaign
them to a specific group to define their access rights.
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46 NewinL-Vis7.2

This section describes major changes and new feature¥Vig 1.2. Note that this firmware
version is not avai |l-3aBi00andLMSME20(h Bom&feated e vi c e s
may not be availabl e on-3B11xMERIXY)120 and 150 de

4.6.1 New Control: Pie Chart

A new type of control was added to generate a pie or donut chart from a number of
connected data pointRefer to Sectiori1.5.14for details about pie charts.

4.6.2 Stacked and Side -By-Side Bar Charts

The bar control was extended to support new display modes, like stacked-by-side

bars from a number of connected data points, bars with a fixed base of zero, growing up or
down dependig on the displayed value, as well as bars filled with multiple colors or color
gradients based on a color mapping tatdenected to the data paiflease review Section
11.5.5regarding bar controls to learn more about threse features.

4.6.3 Auto Line Break

Controls producing text output, like number, date, or text controls, can use a new line break
featureto automatically insert additional line breaks as needed to make the content fit the
control.Please review Sectidi0.12.2for a description of this new option.

4.6.4 Color Gradient Mapping

Color map objects provide a new gradient mode. In this mode, the given input values are
mapped to intermediate colors, calculated from two adjacent colors in tbe table
instead of mapping to the exact color assigned to the interval corresponding to the input
value. This can be used to creatgoothcolor transitionswithout the need to define a lot of
color entriesPlease review Sectidil.8for details.

4.6.5 New Option for Pop -Up Action

PopUp actions connected to controls provide a new option to close, when their parent
control is hidden. This is useful to automatically close nested popups when their parent
popup is closed, or thgarentcontrol becomes invisible due to other reasétsase review
Sectionl11.9.1to learn more about this new option.

4.6.6 Font Embedding Information

The font manager now displatfse font embeddingnformationcontained irtrue type and
open type fontsCheck out Sectioh0.8.3regarding font embedding to learn more.

4.7 NewinL-Vis7.0.0

This section describes major changes and new featuresViis [.0.0. Note that his
firmware version is not available for the0 d e v i -8ELB0 ahdWISS/E200. Some
features may not be avail ab3EIxXME2Ixp| der 120 a
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NOTE:

LWEB projectsusing versior/.0 formatneed at least WEB-802/803client version 3.40.

Make sure to update any locally instdl LWEB client software before deploying LWEB
projects or LWEBB0O graphical viewssaved in7.0 ormat For better orientation, the
firmware version menu was improved and now shows firmware version as well as the
associated LWEB client version(s) for eaflihe available selections.

4.7.1 Multil ingual Projects

Projects can now be prepared for multiple display languggesw system register allows

to change the language during run time instantly, without reloading the project. Export and
import facilities allowexternal translation of string resourcé&®fer to Sectiori3.3 for
information regarding the setup of a mi#thguage project, and Secti@i.2for a general

guide to get started and work with pgofs in multiple languages.

4.7.2 Localized Controls

Localized display of dates and values is how available consistently across all different types
of controls. Labels of trend graphs, bars, knobs, or analog meters respect the current locale.
Scheduler and alarfist controls, which only provided a limited number of predefined date
formats so far, are now able to display date and time according to the currentRteade.

review Section11.5.9.4 regarding dates in scheduler controéd Section11.5.10.2
regarding localized time stamps in alarm list controls.

4.7.3 Improved Trend Control

Firmware 7.0 adds some new features and enhancements to trend controls. Curves can be
shifted left and right on the time axiscastacked on top of each other. The area between

the curve and its baseline can be filled, display of individual curves can be enabled and
disabled during run time, and the trend cursor shows state texts for binary and multistate
trends instead of just thmumeric value. A newype of data rendering is available to display

a dot graph, and a neglisplay mode for the time axis provides two lines of labels with
automatic selection of label type (year, month, day, or time) and localized date formatting.
Pleaseeview Sectiorl1.5.6to learn about the new capabilities of trend controls.

4.7.4 Improved Bitmap Control

Bitmap controls can be resized even after images were assigned. Any assigned content will
automatically be scaled to fit the mecontrol size.lnstead of adding copies of the same
image in different sizes to the image manager and picking the desired image size for the
control, only one size of each image is requitelgase review Sectiorif.7.2and11.5.2

for details regarding this new capability.

4.7.5 Improved Alarm List

Alarm list controls provide new colors for active acknowledged alarms, and alarms that are
no longer active but pending acknowledgement. Using the value froonreected analog

data point, theentries of the alarm listan be filtered by reporting alarserver,or alarm

log data point.Also, actions connected to the control can now use touch and release
triggers, usually together with a value condition. Thesmagtcan be used to switch to a
certain page when the user touches a certain alarm list, gy a sound, or do other
things Review Sectior11.5.100n alarm list controls for details.

4.7.6 Improved Font System

New fonts can bedaled to the project directly from the list of installed Windows fonts,
using a dropdown list with font preview. Since the font import is now directly available
from the font selector dropdown, it is no longer necessary to open the font manager to start
using a new font. In addition, the maximum number of fonts was increased Riegée
review Sectiorl0.8about fonts to learn more.
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4.7.7 Scripting Capability

Scripting capability vismode.jsscripts was added to allow complex calcaas or program
logic which exceeds what math objects can Sloripts can also be useditderface with
proprietary equipmenusingforeign IP based protocol$he script engine is described in
Chapterl8.

4.8 New inL-Vis 6.2.0

This section describes major changes and new feature¥is 6.2.0

4.8.1 Localized date and number controls

Release 6.2.0 adds support for localized display of date, time, and numbers. A desired
locale, consisting of a language, a region, possibly a preferngd, serd a calendar system

can be set in the project settings and changed later on during run time via a new system
register.Depending on the selected region, calendar systems other than Gregorian, like
Hebrew, Islamic, Chinese, or Japanese are avatahlisplay localized dates.

For number controls, the preferred number system can either be taken from the current
locale (default), or apecificnumbersystem can be set in tkkentrolsproperties. The user

can choose fronover 30 different systems to gilay numbes, including many decimal
systems like Western, Arabic, Devanagari, or Thai digits, as well as algorithmic systems
like Roman, Hebrew, Chinese, or Japanese numerals.

Due to the amount of data needed to support localization, this feature iavaiigble on
LVIS-3ME devices and LWE#B02/803.

Please review Sectiorisl.5.4(Number Control)11.5.7(Date Control), and 3.3 (Project
Settings Localization to get sarted with this new feature.

4.8.2 Extended date control

Apart from localization support on modern devices, the date control was extended on all
devices to add more features like local updates, where incoming time stamps from a remote
device are only used to mghronize the date control with external time, while the date
control itself is updated independgnobf any data point updates, an option to choose
between UTC time (1:1 display of the time stamp) or local time (add the local UTC offset
before display), ba new modern style for the analog clock.

4.8.3 Improved trend control

The trend control received some improvements, like -aaton for the Y-axis, different
line-width settings per curve, solid grid lines, improved graphical display (buttons always
in front of curves), and improved performance.

4.8.4 Knob and Webcam controls

The knob control now supports a nhew mode of input, where the knob can only be turned
incrementally from its current position, to avoid sudden changes of the value. The webcam
control was improvedo significantly reduce the initial delay before playback of certain
camera streams can start, and to better handle some corner cases with hidden controls and
use of input and output data points to control the playback source.

4.8.5 Bidirectional data point ref erences

Data point references on controls can now be marked bidirectional, in which case they are
used to receive incoming updates for display, as well as write out new values which were
entered via the control. It is no longer necessary to connect the data point twice in

input and output direction.
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4.8.6 Improved BACnet support

Some improvements were made to support a prejekt configurable default write
priority, as well as a new client map type to receive unsolicited COV updates from other
devices.

4.8.7 New system registers

Apart from the new system registers to display and set the current project locale en LVIS
3ME devices, there are new registers to read the current local time and UTC time from
date/time structures instead of a single timestamp valueghssvregisters which output

the current calculated sun position based on device location and local time.

4.9 New inL-Vis 6.1.0

This section describes major changes and new feature¥is 6.1.0

4.9.1 Support for complex writing systems

Release 6.1.0 adds suppdor complex writing systems such as Arabic, Devanagari,
Bengali, Thai, Hebrew and many others belonging to the family of Abjad or Abugida
scripts. These scripts are often bidirectional and require complex text shaping and layout
engines to display corrtdyg.

Even though great care was taken to archive the same layout results for previously
supported scripts when using the new layout engine, there are some cases where the new
engine will produce different output duettte use ofigatures or other advanddeatures
regarding text layout and compositioho avoid unexpected changes in text latyafter a
firmware upgrade, existingrojects continue to use the old text layout engine until support
for complex writing systems is enabled in the project settiNgsv projects start with the
option enabled by defauif the target device supports it

For preview of LWEB projects, the new layout engine is used at all times, since it closer
resembles the expected rendering of the L\ABBR/803 client software.

4.9.2 New Control: Webcam

A new control to display live video streams of web cams in many different formats,
including RTSP, was added for LM8ME devices and LWEB projects. Due to hardware
limitations, this control is not supported by older LVIS hardware like MESE3E112/115

or the even older LVISE100 modelSee Sectioi1.5.14for detalils.

4.9.3 New Control: Rotating Knob

A new control to build rotating knobs was added for L\3IME devices and LWEB
projects. Due to hardware limitatiorthjs control is not supported by older LVIS hardware
like the LVIS-3E112/115 or the even older L3100 modelSee Sectiori1.5.13for a
description of the controls properties.

4.9.4 New Action: Show Pop -Up

A new action type was deéd to easily build pepp windows Instead of placing a
collection on the page and controlling visibility via a trigger, todection can now be
moved below a popp action and visibility will be controlled by the action. In case the
action is connectetb a control on the page, the pop can be autplaced near the control
triggering the popup action. This enables new design patterns, especially for libraries,
which were not possible before.
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4.9.5 Number Control: Show Units

The number control now supporttape holder tags in the format string to automatically
insert the effective engineering unit of the connected data point. Together with the new
option to select Sl or U.S. unit system during run time, projects can now be designed to
handle both unit systestwithout any changes to the project itself.

4.9.6 Sound Action: Playback volume adjustment

To improve control of sound volume for individual sounds, every sound and buzzer action
now provides a new option to adjust the playback volume by up to +12dBl@dH. This

allows the project designer to use the same sound in different situations and play it louder
or softer as needeihis option is only available on LVISME devices.

4.9.7 LWEB projects: Option to use client -side fonts

To reduce the size of LWEB projects aspkeed up loading on the client, fonts in LWEB
projects may now be marked as 6éinstalled on
will no longer be embedded in the project. Instead, #imftamation is stored for the
LWEB-802 client to be ableotfind a suitable prnstalled font on the client machine.

4.9.8 Improved handling of templates

Various improvements have been made to the way templates and their instances are
handled. Most importantly, renaming a data point folder which is part of a tenglate
templateinstance base patto longer breaks the base path. Instead, affected base paths are
adjusted to reflect the change. Also, changing the base path of a template tries to remap any
data points which were relative to the old path to match availadilgs under the new

path. This simplifies changes in data point structure after templates and their instances were
already created.

4.10 New inL-Vis5.1.0

This section describes major changes and new feature¥is %.1.0

4.10.1 Support for new models

This is thefirst version supporting the new LVISME model series. Note that since the
LVIS-3ME family is based on a different hardware platform, a different firmware image
must be used (lvis_3me_5 1 0.dl). The new devices support CEA709 as well as BACnet
communicabn at the same time, so there are no separate models for CEA709 and BACnet.
The LVIS3ME12 and LVIS3ME15 are 100% backwards compatible to projects created
for their predecessors LVISE112/ME212 and LVISSE115/ME215 respectively.

4.10.2 Math objects as input da ta points

L-Vis math objects can now be used in all places where input data points can be used,
including cascaded math objects. This saves on internal registers for calculation results and
keeps the project simple, because the formula is located atabepdxce where its result is
being used. It is no longer necessary to locate the math object, identify the register used for
the calculation result and searching for the place where this register is finally used as input.

4.10.3 New pre -installed fonts
The setuppackage contains a number of new ttyge fonts for use in Vis and -WEB
projects. Have a look at the new choicefoimtsloytecandfontstruetype

4.10.4 More operations supporting undo

The new configuration software now allows changes done to base patmmplates or
template instances as well as changes doren entire batch of data pointa the data
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point reference manager to be unddfa. example, a batch reassign of data points can now
be undone conveniently in case the reassign lead to urdiesagts.

4.10.5 L-WEB projects use true -type fonts for the preview

Since recent LWEBB02/803 client software is able to use embedded true type fonts in most
cases, the configuration software now also shows the project preview using true type fonts,
instead of lhe prerendered pixel fonts which LWEBO2 would use as a fallback in case

the embedded true type fordinnotbe used. Note that some combinations of web browser
and font may still cause LWEBO?2 to fall back to the preendered pixel font.

4.10.6 Improved perfor mance and memory usage

Especially with larger projects, the new configuration software provides a significant
performance improvement for many operations, as well as reduced memory consumption.

4.10.7 Dual-Ethernet with Separate Networks

L-VIS models with two Etérnet interfaces can now be configured to work with separate
and isolated IP networks. For example, one Ethernet interface can be accessed over HTTPS
from a WAN connected to Ethernet 2 while the building network services are running
locally on the LAN conacted to Ethernet 1. For configuration, the device provides separate
Ethernet tabs in the port configuration which allow selecting the offered services on each
interface.

4.10.8 WLAN Interface

In combination with the external LWLAIS00 interface, all models eqpied with a USB

host interface provide new configuration tabs for wireless IP networks. Similar to the
second Ethernet interface, one can choose which protocols are available on the wireless
network. The wireless interface can be configured as a WLAN cheness point, or mesh

node. Using the latter, a wireless mesh network of LOYTEC devices can be built.

4.10.9 OPC UA Server

The new LVIS3ME model series provide an OPC UA server. This server supports the
OPC UA binary protocol and exposes the same OPC tadge &88RC XML-DA server. In
addition, OPC UA offers superior security features as well as a more efficient data transfer.
For more information on the OPC UA server please refer to Section

4.10.10 Alarm Server Ack -All Data Point

Alarm servers now provide a special atlkproperty data point. When writing TRUE on
that data point all currently active alarms on the alarm server are acknowledged.

4.10.11 Format Strings in E -Mails

Data point variables used inneail templates can now use format strings to specify their
numeric apparance in the-enail text.

4.10.12 Output NVs with Integrated Feedback

Output network variables (NVs) are used to send updates to remote nodes. In order to poll
back the actual value of the remote variable, a feedback data point had to be created for the
output NV. Now changing the direction on the NV from output to value, an integrated
feedback function is activated without the need for an extra data point. This becomes
especially useful in data point templates.

4.11 New inL-Vis 5.0.0

This section describes major clga@s and new features inV\is 5.0.0.
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4.11.1 Usability Improvements

The LCD preview and the object tree were optimized and extended for better usability. It is
now easier to work directly in the LCD preview and both views provide better support for
working with multiple seleced objects

See the new Sectiod®.2and10.3for a detailed description of the new features. There are
also changes regarding vector control drawing mode, like the new angle loghkitgph.
Please review Sectidiil.5.11.1for an update.

4.11.2 Modbus Support

All L -Vis devices are now supporting Modbus. Both Master and Slave mode is supported.
In addition to Modbus/TCP, which is supported on all devices andradlgato all other
communication interfaces, BACnet devices can also be configured to support Modbus/RTU
instead of BACnet MS/TP on the RS485 interfaBefer to Section12.6.6 for special
properties of Modbus data points aBection 13.6 for new project settings regarding
Modbus.

4.11.3 Improved Web -Ul

There are new configuration pages to manage the HTTPS server certifcetell asto

update the device firmwarBisplay of the system log and some of tiatistics pages have
been improved. On some devices, there are now two options to restart the device. The
Reboot Devicecommand restarts the-Wis application program only, whereas t@Geld
Rebootcommand reboots the entire operating system.

4.11.4 Improved O PC Client

Performance and stability of the integrated OPC client, which is used to communicate with
LINX devices using OPC XMIDA, has been improved.

4.11.5 Improved OPC Server Management

Especially in combination witkhe LINX configuraion software5.0.0 or newr, handling

of OPC server references in LWEB projects was simplified to be completely automatic for

all common use cases. In cases where user intervention is needed, the dialogs presented to
the user are now easier to use and understand.

4.11.6 Nested Template P aths

It is now allowed to specify base paths for a template such that one base path is a sub
directory of another base path. The new algorithm will assign each data point reference to
the most specific base pafbee the new sectidrl.15.6for a detailed discussion.

4.11.7 Position Lock

Position locking was improved and can now be applied to individual controls, not only to
collections When a control is locked, a small lock sign is added to the normal icon in the
tree view. Thecombiedlock/unlock command was changed into separate lock and unlock
commang, to make it clear what happens for example when the command is applied to a
multi selectionPlease review Sectidt0.5.8for updated information.

4.11.8 Absol ute Paths for Show Page

When using an object path instead of a direct link for a show page action, the path can now
start with a forward slash, making it relative to the root menu instead of relative to the page
on which the action is located. Please revigection11.9.2for updated information on

page links in show page actions.
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4.11.9 Improved Boot Update Handling

The data point update fleystem Startupis now independent of the flagpll on Startup

which may be available for dein network technologies such as CEA709.previous
versions, setting the System Startup update flag also enabled the Poll on Startup function of
the referenced data sourdelease see Sectiahl.6.2 for details on data pointpdates

during system start.

4.11.10 Improved Usage Report

The data point usage report window, which can be accessed via the context menu of a used
data point, was improved to show not only usage by other data points, like a connection to a
trend or schedule, bulso references from objects in theVis project. The button to
navigate to one of the referencing objects can be used to move the selection in the object
tree and the LCD preview to the corresponding object in thdslproject. See Section
12.6.4for detalils.

4.11.11 Improved Project Builder

The automatic project builder was improved with new options. Please review Section
17.5.1for a description of theewoptions andseeSectionl17.5.4about the new possibility
to use the project builder to create custom pages for a set of similar devices.
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5 Getting Started

5.1 Installing the L-VIS Configuration Application

To install theL-VIS Configuration software, execute the setup prograuth fllow the
instruction of the installation wizard. The setup program adds an entry fdc-YH&
Configuration software to the start menu. For use with € &sed network management
tools, it registers the configuration softwarel NS® plug-in. Beforethe LN plug-in can

be used in a network management titohas to be registered in the LR$roject. Please
refer to the documentation of your network management tool how to register & LNS
plugin in a network management project. During the registnaprocess of thé.-VIS
Configuration software pluin, LNS® device templates are created for the FOT and IP

10L (Ethernet) versions of the device.

5.2 Connecting to the Device

There are several ways in which the configuration software can be run andoused
configure a device. While this is straight forwandmost casest is important to know the
advantages and limitations of each methoddfaricesconnected to £EA-709 network.

NOTE: All devices running firmware 4.0 or newer will require user auttoation to establish a
fully functional connection. The default password finmware 4.0is admin All newer
firmware versions usklytec4uas the factory default. Note that a basic connection without
password may be possible (inquiry of device modehwaire, and status), but any access
to the device configuration will fail if a password is required and was not provided during
initial connection.

5.2.1 TCP /IP (Ethernet) Connections

This method connects to the device through a standard TCP/IP channel. hi¢ is t
recommended way to connect to the device in most cases. Depending on the device model
and firmware version, different protocols are available to choose from:

9 Active or passive FTP This method is supported by all devicéote that FTP
is an insecure ptocol. It is deprecated and disabled by default. If required, it can
be enabled via the Wdbl. The PC running the configuration software must be
able to establish an FTP and a telnet connection to the device. Depending on the
routers and firewalls presehetween the PC and the device, only active or only
passive mode may be working. Active FTP requires special FTP protocol support
to be enabled in NAT routerBassive FTP requires the FTP data port to be open
for incoming connections in the firewallo avoid these requirements, it is highly
recommended to us¢TTP, HTTPS,or SSH instead.
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1 HTTP/HTTPS: This method uses web services to communicate with the device
over a single port (usually port &8 443. The device must be running firmware
4.6.0 or newerSince the same port and protocol is also used by the Wetmo
additional setup in the firewalls of PCs or routers is necessary. Devices which
support encrypted connections via SSH (see below) also support encrypted
connections via HTTPS (enable the optito use a secure connection together
with the HTTP option)Note that this connection method requires the web server
and the application process to run and be responsive to web service requests.

1 SSH All devices except LVISSM100 and LVISME200 support ecrypted
connections via SSH (enable the option to use a secure connection but do not
enable the HTTP option). In this case, only one TCP port (usually port 22) is
used for the entire communication between the PC and the device. This method
can be used inases where the web server of the device is disabled for security
reason®r the application is not responding to web service requests, rendering the
HTTP method unusahldrecent firmware has this protocol disabled in factory
default settings.

If NAT routers or firewalls are located between the PC and the detlieeSSH and
HTTP/HTTPS protocols are strongly preferred over FTP/Telnet. Check your firewall rules
if necessaryNote that SSH and HTTPS connections are not possible for\ig-3E100

and LVISMEZ200 devicesUse HTTP for these devicest make use of a VPN tunnel if
connecting to a device in a remote building over the internet.

NOTE:

In case FTP is used over a wide area network and a connection is not possible, try to
change the passive FTP optidn. somecases,only one of the two methods is working,
depending on firewall settings and NAT router capabilities on both ends of the connection.
In the worst case, when the configurations on both ends are contradicting each other,
neither active nor pasge FTP may be possible. If possible, always use encrypted protocols
like SSH or HTTPS for WAN connections andid FTP.

The IP address, network mask and gateway must be configured via the setup menu on the
device. The device must be restarted once ®ntw settings to take effect.

In the configuration software, the IP address or DNS name of the device can be used to
establish a connection. Each connection can be named and saved in a connection list, which
is stored in the system so that the list isilatde when the software is run the next time.

For devices with firmware version 4.0.0 or higher, this dialog also requires the username
and password of an account available on the device and belonging to the administrators
group. The default user for coecting to the device mdmin but t maybe disabled on the
device after at least one alternative administrator account has been created.

5.2.2 CEA-709 Devices only

Devices supporting th€EA-709 protocol offermoreconnection methodddowever, these
require a32-bit build of the configuration softwaresince LNS and CEA09 network
interfaces do not support @it software. The last 3Bit build of the configuration software
is 8.0.4. The following is a list of possible connection methods:

1 Through LNS (softwae run as LNS plug-in).

1 ViaaCEA-709connection (FT10 orlP-852).

1 TCP/IP (as discussed in the previous section)

Each of these methods haome advantages and some limitations in what they can do.
Please see the following detailed description of theviddal connection methods.
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5.2.2.1 LNS® Connections

This method connects to the device from within the ld8sed network management tool.
The software is run as a phig and all communication with the device is done through
LNS®, meaning that you can use anywaitk interface which is supported by LRS

If your device is integrated into the network using an ENBised tool (your device is
managed by LN and you need to add or remove static network variables from your
projector otherwise change the static iritexe of the deviceyou must use this connection
method to download your project, since the configuration software needs to do several
adjustments to the LN'atabase during this process.

If your changes to the project do not cause changes to the statiork interface, for
example you are just working on the graphics, adding or modifying controls and so on, it is
more efficient to use one of the other connection methods. The configuration software will
detect any change in the static network interfaefoiehand and display a warning before
you commit to the project download.

Starting with version 4.0.2 of the configuration software, this operating mode can be
combined with a parallel TCP/IP connection to transfer project data efficiently while
maintainng a connection to the LNS database for database updates.

ADVANTAGES:

1 No need to set up TCP/IP connectiipptional, to speed up project download)

I Easy device selection from within your management software.

1 Automatically updates the LNSdatabase and +eommissions the device, fifie
static interface of the device changes due to the downloaded project

1 Functionsare availablgo export and import current bindings to and from the
device into CSV files.

1 Any dynamic network variables created on the deviteautomaticallyshow up
as usable data points in your project, including the name of the functional block
in which they are located.

1 Network scans can be done in the Nfatabase. This scan method is fast and
provides the most complete information abatiher devices in the netwqrk
compared to other scan methods (see also see8dR.3.

1 Option to automatically create network bindings from local static NVs to their
counterparts on other devices in the network, if the Ibid& were created from
a network scan and therefore contain the required remote NV information.

LIMITS:
1 If no parallel IP connection is used, the trangfefarge projects oa firmware

upgrade is slow due to the limits of the communication channel. iBhis
especially true for devices in FID modeUse a recent version (3.2.0 or newer)
of the configuration software and the device firmware, to allow the use of ZIP
compression for project files. This will considerably speed up the download
processlIf possble (version 4.0.2 and newerlise a parallel IRonnection for
project download

5.2.2.2 CEA-709 (FT-10/ CEA-852) Connections

In this mode, the communication channeCiEA-709via a LOYTEC NIC such as a N{C
USB, NIGPCI or NIG852. The device must first be conssioned (assigned a network
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address)either byusing the same network management tool as used for the other nodes in
the networkor by entering a suitable unused address inGB&-709 setup menuln the
connection dialog of the configuration softwaeesuitable unused subnet/node address
must be entered for the network interface card of the P€.address of the device may
either be entered manuallg well or can be detected automatically by either entering the
unique node ID or by pressing th&atis button on the device. Once the agll is known,

the connection cabe given aname and saved$t like the TCP/IP connectionsp that the
procedure is only necessary when the address of the device changes.

Connecting viaCEA-709 is most suitable wherh¢ device is not connected to the IP
network and a neh NS network management tool is used for integration.

ADVANTAGES:

f

f

LIMITS:

1

Works even when the device is not connected to an IP network, thus no need to
set up TCP/IP settings for the device.

Download is fastercompared to LNS connections, due to an optimized file
transfer protocol.

Works independent of the used network management tool.

Only works when the device is commissioned. A download of a new project
which changes the static interface of the deviwill therefore break the
connection, since the device will have to reset @&A-709 network
configuration in that case. The device must then beonemissioned in the
network management tool and the connection must-bsteblished.

Especially in FF10 mode, project downloads can still be slow. The same is true
for firmware downloads. If possible, the TCP/IP connection method should be
used for such tasks. Transfer speed is considerably improved when there are no
routers with limited buffer size betwe#me PC and the device. Routers which are
able to handle large packets (254 byte) will have no real impact on the transfer
speed. Routers which allow a maximum packet size of 64 bytes only will degrade
the transfer speed.

Only network interface hardwaredim LOYTEC can be used for this type of
connection Any LOYTEC NIC may be used to run the configuration software,
that is, the software is not registeredgpecificnetworkinterfacehardware

There is currently no way to conduct a network scan using citrmection
method, since the builh scanner engine on the device can only be controlled
using a TCP/IP connection.

5.2.2.3 TCP /IP Connections

As discussed earlier, this method connects to the device through a standard TCP/IP channel.
Regarding integration of EA-709 capable devices, the following advantages and
disadvantages should be considered.

ADVANTAGES:
1 Very fast data transfer, suitable for large projects.
1 Best way to update the firmware of a device fast and secure.
1 Communication is possible even when ttevice is not commissioned or

otherwise not reachable on the GEZB9 port.
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1 No LNS® or special network interface hardware is required. The standard
Ethernet port which is available on every PC is enough.

LIMITS:

1 No connection to LNS (if present) and therefmo way to update the database in
case the new project changes the static interface of the device. Projects which add
or remove static network variables or otherwise change the static intedfdee
dynamic NVs are presemtay not be loaded via this nheid, since the database
will be out of sync after the download and cannot be repaired by the user (only
the configuration software can apply the necessary changes). Use the LNS
connection method in this case (see sedi@m.].

1 Any dynamic network variables which were created on the device using a
network management tool will show up as usable data points in the project, but
the available information is limited to the data stored in the device. For example,
the functional blok in which the NVs were created will be unknown since this
information is only stored in the LNS database and is not available on the device.

1 Network scans are conducted by the device itself, using aibsittanner engine.
This scan is slower than an BRIscan and cannot provide as much information,
for example device names will have to be set manually.

5.3 Quick Start Tutorial CEA-709

This tutorial describes the steps to create a first demo project and load the project into a
CEA-709 device, like the LVIS3E100. The tutorial assumes that the configuration

software is already installed and the INSlug-in is registered as described in the prior

section. For the LNS specific part of this tutorial, the LonMaker3.1 network

management tool is used. Other netkvmanagement tools, which are based on . R®Sr

above, which support dynamic network variables and the®LRI8gin Interface can be

used as well for this tutorial (e. g. Newr ono.

5.3.1 Add the device to the network

The first step is to integrate the device into an existing network. Depending on the device
type and the type of network used, this step is either done on the device or on the PC using
network management software. In any case, the device first needs to be liyhysica
connected to the network and a suitable power supply.

5.3.1.1 CEA-709 with LNS: Create the L-VIS device in the LNS database

Add theL-VIS device to your LNS network project. Since /IS configuration plugin
already creates the device templates, the dexdoéiguration can be read from the device
template. Choose the device template which matches the network interface mddeqiFT
IP-10L) of your device. The Node ID of the device can be entered manually. Optionally, a
service pin message can be sent Bsging the status button located at the bottom of the
device, or by selecting the Send Service Pin Message command in th4 Selumands
menu of the_-VIS device (se®.3).

Set the device configured online during the commisgibase, so that the device will be
able to communicate with other nodes on the network and with the configuration software.
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NOTE:

Do not integrate the device into your project by uploading the device interface properties
from the device before you registdrthe plugin. This is important because if you upload
the definitions from the device, you will create a template of your own and the
configuration software will then fail to create the real device template, once you register it.
In this case, you musemove the device and the template from the database and the
plug-in registration.

5.3.1.2 CEA-709 without LNS: Assign a network address

Use your network management tool to add the device to the database and assign a network
address to it. Alternatively, go the CEA-709 page of the setup menu and entsudable

net work address manually, then press the but

5.3.2 Create Dynamic NVs (LNS only)

In this example, we will create two dynamic network variables of type SNVT _suiit¢he
device, one input and one output, and bind them together (turnaround binding) to show how
to display and send out data.

NOTE:

If your network management tool does not support dynamic NVs, just skip this step. The
required data points will then beeated from within the configuration software in a later
step (as static NVs).

First, we need a functional block to place the new network variables in. Create one of the 8
availableL-VIS functional blocks (for example-VIS[0]) to hold the two variabledNext,

create the two switch variables. For the complementary NV required to create the dynamic
NV, browse to the Switch object of yourVIS device and select one of the two switch
variables available there (the direction does not mattéo)e informationabout dynamic
network variables can be found in sectidhb

NOTE:

Make sure to set the poll attribute to CLEAR when you create the output variable,
otherwise you will not be able to send out any values through this NV. tA&sqoll
attribute of the input NV should I®ET, so thatL-VISis able to fetch an initial value when

it boots up.

5.3.3 Start the

Now bind the output NV to the input NV, so that we can send/receive values.

L-VIS Configuration Software

If possible, un the cofiguration software in plugn mode from within your network
management tool. Open the context menu ofLthdS device block in your drawing and
select Configure to start the configuration software.

NOTE:

For network management tools which do not suppsug-ins, start the program in
standalone mode and connect to your device via TCR/IBEA-7090ver a LOYTEC NIC

When started in plugn mode, a connection dialog will appear and ask for an optional 1P
connection to the device. If the device can be redcha TCP/IP, enter the required data
hereangpr ess 6Connectdé, otherwise just press

The configuration software contacts the device, finds out what model and firmware version
it is, selects the correct settingsd disables the corresponding menus, so that you may not
change them. The main window will show an emiptyIS project.

The list of dynamic network variablewailable orthe device is automatically read in and a
list of correspondinglata pointso acces the NVsis generatedThese data pointwill be

used in a later stepf. no dynamic NVs were created in the previous step, the required NVs
and data points will be created in the configuration software later on.
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NOTE: In case the device was not commissith yet, or there are other communication problems,
the plugin will display a warning message, saying that it could not communicate with the
device and therefore was not able to determine model or firmware version. In this case, you
have to commission thaevice or find out why it cannot be commissioned. Typical errors
are devices in the wrong mode (jumper set@&A-852 but connected to FIO or vice
versa) or communication problems on the channel itself. Especially on a channel as
complex a<CEA-852, there are a nhumber of possible reasons why you may not be able to
communicate with the device.

The main window is divided in tree major sections:

Tree View: On the left side of the main window is a tree view showing all objects you
created so far and how theelate to each other, for example a menu object may have menu
item objects attached to it, a menu item object may have page objects andraubbjects
attached, and a page object contains the elements to display and enter data (these elements
are callel controlsin this manual). You may navigate through this tree and select an object
from it or drag and drop objects to move them around in the hierarchy, for example grab a
control from one page and drop it on another page. An empty project contaires raaly

menu and a folder object where global objects can be placed, which are not directly related
to the user interface, for example alarm generators.

Property View: On the top right of the main window is a property view, which shows a
number of propertypages, where you can adjust the properties of the currently selected
object. The number and kind of property pages changes according to the selected object,
but some of the more basic property pages are available all the time. Feel free to browse
through he available pages and see what you can adjust there.

LCD Preview: To the lower right of the main window is the preview of the project as seen
on the LCD when the project is downloaded. This is not a functional simulation bf the

VIS device, but a layouguide and preview of individual menus and pages. The preview
changes according to the currently selected object. Since the configuration software comes
with a library of the layout code used in the various firmware versions of the device, the
preview is alvays accurate to the pixel. Should the layout or appearance of controls change
with firmware versions, the configuration software is able to track these changes and
display the page exactly as it will appear on the device you are currently connected to.

NOTE: You mayselect, move, and resig@ur controls directly inside the LCD preview. Also, there
are context menus available for each control, which you can open by a right click on the
control in the preview. The cursor keys can be used to move contelgixai at a time
and to resize the control, when the shift key is held down.

5.3.4 Create Static NVs (if no dynamic NVs available )

In case the network management tool used for the tutorial does not support dynamic
creation of NVs on the device, the NVs requitfled this tutorial must now be created

manually using the data point manager window. This window is accessible either from the

tool bar (the icon left to the connect button), or from the main rehiv> Dat apoi nt s é
Please skip forward to sectidi®?.16.2for a description of how to create local network
variables. Following this description, create one input NV and one output NV, both of type
SNVT_switch

5.3.5 Create Menu Structure and Pages

The next step iso design a simple tegtage for this tutoriahnd use the two data points

The empty project shows the root menu with no entries (menu items). You may change the
name of the root menu as well as its colors and other properties, such as the width of the
menu or its scrolbar, usng the property pages to the right of the tree view (make sure the
root menu object is selected, which should be the case right after you staettilzed.

The menu object is described in detail in seclitr?
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First,adda menu item to the root menu. To do this, right click on the root menu object in
the tree view and seleédd Iltemfrom the context menu. A new menu item is created and
connected to the menu object. The new menu item is automatically selected, southat y
may browse the property pages and see what you want to chidrgg@ame of the item
objectcan be changeth the Namebox of theGeneral propety page This changes the
name of the object in the object tree and has no effect on the appearance ofutieemen

on the device. To change the text of the item itself, go t&Civamon Properties page

and change the contents of fhextbox. The display in the preview window changes as you
type, so you can immediately see the results. You may want to chanf@enthe the
12x16ROM-Fixed-R font, so you get a larger item which is easier to select on the touch
screenThe menu item object is described in detail in sectibi@

Repeat the steps above to add another menu item andtcall 6 Set updé. TPegtai n, ch
of the item to read something |ike &éSetupo
comfortable size. This item will be used to enter the devices setup menu.

NOTE: The device will check the last item of the root menu aedfsé has any pages or sub
menus attached to it. If the item has no further objects attached (this is cadiedraitern)
and is located at the last position in the root meten the device will connect its setup
menu to this item. If the item is dse¢he device will create a default item to reach the setup
menu, but this will most likely not fit the design of your other menu items, so it is best to
always add a setup item yourself and configure it the way you want it to look.

Finally, add a page tihe first ofthetwo menu items. This page will be displayed when the
user selects thérst menu item from the root menu. Open the context menu of the menu
item (right click onthe itemin the tree view) and seleddd PageIn order to see this page
right after the device started, make thisgethe projects default page. Open the context
menu of the page in the tree view and seBsttas DefauliThe page object is described in
detail in sectiori1.4

5.3.6 Add Controls to the Pag e

The next step is to place some objects on the page to view and control the viheetsvof
network variables. These objects are calledtrolsin this manual, since they allow the

user to control the data points and display their current value. Aerumhldifferent control

styles are available to choose from. In this example, we want to display the current status of
the switch input using a text control for the state and a numeric control for the value. To
control the switch output, we useb&tmap catrol for the state and bar control for the

value.

To create the required controls, eithigrht-click on the page object in the tree view and
choose the control type you want from the context menu, or select the page in the tree view
and right click inthe LCD preview area to reach the same context menu. Add one text
control, one bitmap control, one numeric and one bar control to your page.

Now place the controls on your page so that they do not overlap each other. Grab and drag
them with the mouse or T position and size in thBcreen Coordinatesection of the
Common Propertiespage. To resize the controls with the mouse, move the pointer to the
lower right corner of the controls area in which the value is displayed, that is, disregard any
decoratios around the value area, like the scale of a bar control. For most control types, the
value area fills the entire space of the control, except for the selection frame. For more
complex controls, like bars and trend logs, you can view the value area kyinghéme
Containercolor on theColor property page. Then grab the control at the lower right corner

of the container area.
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NOTE: The position and size you set on @@mmon Propertiepage also refers to the value area
of the control, not to the selectidrame around it. This is done so that for example the
width and height of a bar does not change when you enable or disable tick marks or scale.
These are just seen as decoration which can be turned on and off while the area of the
value display remainsale.

Adjust the properties of each control as you like or leave them at the defaults, which should
be fine for this demo. Bitmaps will be added to the bitmap control in a later step.

5.3.7 Connect the Data -Points

At this point,connectdata points tdhe contrds. Especially for text and bitmap controls, it
helps to connect the data points early, since the configuration of the controls property will
depend on the data point connected (you will see why this is the case in a minute).

To add a data point to a coniirselectA d d D a t afronPthel contraécontext menuA
dialog will appear which is used to manage and select data points. Thisidialqgained
in detailin chapterl1.14 for now we just use it to select our data p&imvhich should have
been created for us already. Select the folaeal NVsfrom the tree view at the left of the
dialog. There should be two items, one for the input NV and one for tipaitoNV we
created earlier

NOTE: In case you created the dynanN¥/s after you started the plig, the data points will not
be there yet. In this case, close the data point dialog and push the button two positions right
from the connect button. Thetaoli p of thi s button reads 6éUpda
scan tke currently available dynamic NVs on the device and create the required data points
for you. If you added NVs while the pligwas open, hit the update button to get the
required data points added to your project automatically.

From the two items availébin the data point list, select the input data point and expand its
items by a left click on the small plus sign left of the data point. The expanded view will
show two sukelements, one for the state component of the NV and one for the value
componentA data point is selected by a double click or by selecting one or more points
and clicking theSelectoutton.

Use the above procedure to atié statepartof the input NV to the text control, the value
of the input NV to the numeric control, the statehaf output NV to the bitmap control and
the value of the output NV to the bar control.

NOTE: When you add the state of the input NV to the text control, another object called a mapping
table will be created automatically and will be initialized to mapttiree known states of
the switch state to standard state texts. You may select this mapping table and change the
texts as well as assign different colors to the individual texts in the mapping table. Mapping
tablesare discussed in detaih sectionl11.7, for now you can leave the table alone.

All the controls should now have one data point connected, with the text control and the
bitmap control having a data point and a mapping table. The bitmap control needs some
more work, sice we need to assign graphics to the individual values of the connected data
point.

To do this, select the mapping table object which axaesmaticallycreated and attached to
the bitmap control. On thilapping property page, select one of the entriethim list, for
example the entry for the valug, which maps to the text SW_NUL. Click on the button
Selecé and select a suitable graphic to show for this statéibrary of icons in PNG
format isinstalled together with the configuration softwav®u may alsodraw your own
graphics as well.For best results, save them in PNG format for icons including
transparency or JPG format for fglage background images.
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NOTE: Almost any bitmap format like BMP, JPG, GIF, PNGF, and so on may be used. Vector
graphicsin SVG formatan be importeds well, but some of the more advanced features of
SVG arecurrently not supportedHowever, these are normally not present in icon images.
Working with graphics is covered in sectibn.8of the manual

Once you selected a bitmap file, the bitmap control will resize itself automatically to fit the
selected icon. Repeat the process for the remaining states until all states have a bitmap
assigned to them. Use different bitmaps, so that youistinguish between the individual
states. The size of the control will always be the width of the widest icon and the height of
the tallest icon.

You can test the look of your bitmap control by selecting the individual states in the
mapping table and watahe LCD preview. The state which is selected when you write the
project to the device will become the default state of the control.

5.3.8 Write the Project to the L-VIS device

We arenow ready to writethe project to thé_-VIS device, but firsthe project shald be

saved in a file on the PC. Although it is possible to read the project back from the device, it

should not be considered a 100% safe place for the project to be, since the device may erase

the project in case it finds a severe error which wouldratise prevent it from booting up

again.If the erase jumpeat the back of the devide setortheRe move Confi gurat
command is selected from tke menu, the project in the device may be Estvell, so it

is a good idea to have a backup copyyean the PCTo save the project, seleégtave as é

from the File menu and enter a project name. To write the project ta_{Mé&S device,

press the button with the red down arrow in the tooliraselectWrite Project to the

D e v i froeméheConnectionsmenuand confirm the dialog.

NOTE: If you created static NVs, a warning message will appear, stating that the static interface of
the device will change and that the software will need to adjust the definition of the device
in the database. If you commissgohthe device in the database already, make sure to
download the project in pluth mode otherwise it will be necessary to replace the device
in the database (new program ID) and-gemmission SeeChapter 13 about standard
procedures foCEA-709devices for detailed information about this topic.

Once he project file iswritten to the devicethe L-VIS reboot andshows the tutorial
project on the display.

If the NVs were createstatically in the project, they should now bheidable on the device

in the network management tool (a refresh of the display or database in the network
management tool may be required to make them appéam)can now bind the output NV

and the input NV together. In case of dynamic NVs, this waa@rdonesarlier

5.3.9 Test the Project

You should now be able to use the device to set the state and the value of the output switch
NV and immediately see the results on the input NV, sincentbevere bound together

To change the state, press the bitmaptrobnA dropdown list with the tree icons you
assigned to the tree states in the mapping table will appear. Now select the desired icon to
set the state.

NOTE: Whenever an element is selected from a dropdown list of icons or texts, the device will
search he mapping table to find the value associated with the selected element. This value
will then be assigned to the output data points which are connected to the control.

The new state will be sent out and will be received immediately by the input NV. The new
state should now be displayed on the text control, using the texts which you specified in the
mapping table.
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To change the value, select the bar control and move the bar up and down. The current
value will be sent out, received back in, and should béleismmediately on the numeric
control.

5.4 Quick Start Tutorial BACnet

This tutorial describes the steps to create a first demo project and load the project into
BACnet model, likehe LVIS-ME200. The tutorial assumes that the configuration software
is already installecbn the PC.

5.4.1 Add the device to the network

The first step is to integrate the device ittie network.Power on the device and wait until

the boot process has finished. Open up the menu and go to the TCP/IP setup page to set a
suitable IP addmss, network mask and gateway for the device or turn on DHCP to enable
automatic IP configuration, if available in your network. Switch to the BACnet setup page
and enter the desired device ID number. If the device is connected via MSTP, set the
correct bad rate anchode number, if connected via BACnet/IP set the desired port number
(the default should be OK in most cases).

NOTE: The device can only operate either on MSTP or BACnet/IP. The currently selected interface
is shownon the BACnhet setup page fooyr reference. To select the desired interface,
eitherset the jumper at the back of the device as explained in s&li¢hVISME200) or
activate the desired interface directly on the BACnet setup page the web Ul

Reloot the device for the changes to take effect.

5.4.2 Start the L-VIS Configuration Software

Run theinstalled L-VIS configuration softwarefrom the start menu of your desktop.
Connect tahe device by pressing th€onnectbutton from the tool bar, or select threenu
itemConnect t ofranhheCobnectiameeruéof the main window.

In the connection dialog, enter the IP address or DNS name of the device, the desired
connection mode (FTP/Telnet or secure connection via SSH if your device is not an LVIS
MEZ200), adjust the port numbers if necessary and enter the admin password if the device
firmware is 4.0.0 or newer.

The configuration software contacts the device, finds out what model and firmware version
it is, selects the correct settings and disables thresmonding menus, so that you may not
change them. The main window will show an emnipty|S project.

The main window is divided in tree major sections:

Tree View: On the left side of the main window is a tree view showing all objects you
created so far ahhow they relate to each other, for example a menu object may have menu
item objects attached to it, a menu item object may have page objects andraubbjects
attached, and a page object contains the elements to display and enter data (these elements
are calleccontrolsin this manual). You may navigate through this tree and select an object
from it or drag and drop objects to move them around in the hierarchy, for example grab a
control from one page and drop it on another page. An empty projectnsoatdy a root

menu and dolder object where global objects can be placed, which are not directly related

to the user interface, for example alarm generators.

Property View: On the top right of the main window is a property view, which shows a
number ofproperty pages, where you can adjust the properties of the currently selected
object. The number and kind of property pages changes according to the selected object,
but some of the more basic property pages are available all the time. Feel free to browse
through the available pages and see what you can adjust there.
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LCD Preview: To the lower right of the main window is the preview of the project as seen
on the LCD when the project is downloaded. This is not a functional simulation &f the

VIS device, buta layout guide and preview of individual menus and pages. The preview
changes according to the currently selected object. Since the configuration software comes
with a library of the layout code used in the various firmware versions of the device, the
preview is always accurate to the pixel. Should the layout or appearance of controls change
with firmware versions, the configuration software is able to track these changes and
display the page exactly as it will appear on the device you are currently ahtwct

NOTE:

You mayselect, move, and resiz@ur controls directly inside the LCD preview. Also, there
are context menus available for each control, which you can open by a right click on the
control in the preview. The cursor keys can be used to maueotoone pixel at a time

and to resize the control, when the shift key is held down.

5.4.3 Create Data Points

In order to have some data points which can be controlled and displayed, it is necessary to
either create some server objects on th¥IS device or lave other BACnet devices
accessible in the network. To keep the tutorial independent of other devices, we use the data
point manager window to create a few local server objects. This window is accessible either
from the tool bar (the icon left to the comhéutton), or from the main merkdit ->

Dat a p aPleaseslép forward to secti@@.16.3for a description of how to create local
server objects. Following this description, create one analog input object and one binary
input object.You should get one output data point for each of the input server objects.
Using these data points, the value of the server objects can be written.

To demonstrate how to display the value of remote server objects (usually located on other
devices in the network), we will use our own server objects and pretend they are located on
a different device. To do so, we first need to download the project to the device, so that the
server objects are actually created on the device. Press the buttohewiéd tdown arrow

in the toolbar or selecivr i t e Pr oj e ct from the Gorimection> exenu ane é
confirm the dialog. After the device rebooted, open the data point manager window again,
right-click on the folder name®8ACnet Network Scaand select th item Scan BACnet

N e t wa biscéver the devices on the network, selectlthélS device, and scan it for
objects. Close the scan dialog and use the two server objects found by the scanner to create
corresponding client mappings. Please see set8di6.4for a detailed description.

At this point, here should be two data points in the folder caedver Objectand two

data points in the folder callgglient Mappings The client mapping points are input points
which basicdl refer to the current value of the server objects located on our own device,
but the same procedure can be used to refer to any other server objects on other devices.

5.4.4 Create Menu Structure and Pages

The next step is to design a simple test page fortubisial and use the data poirits set

and display valuesThe empty project shows the root menu with no entries (menu items).
You may change the name of the root menu as well as its colors and other properties, such
as the width of the menu or its scrblr, using the property pages to the right of the tree
view (make sure the root menu object is selected, which should be the case right after you
started the software). The menu object is described in detail in sé&tdn

First, add a menu item to the root menu. To do this, right click on the root menu object in
the tree view and selegidd Itemfrom the context menu. A new menu item is created and
connected to the menu object. The new menu item is automatically selectbdf you

may browse the property pages and see what you want to change. The name of the item
object can be changed in theamebox of theGeneral property page. This changes the
name of the object in the object tree and has no effect on the appearmeenagiu item

on the device. To change the text of the item itself, go t&Cthramon Properties page

and change the contents of fhextbox. The display in the preview window changes as you
type, so you can immediately see the results. You may wantaiogehthe font to the
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12x16ROM-FixedR font, so you get a larger item which is easier to select on the touch
screen. The menu item object is described in detail in settigh

Repeat the steps above to add another menuitechac al | it O6SetTeptd. Agali
of the item to read something I|ike 0Setupo
comfortable size. This item will be used to enter the devices setup menu.

NOTE:

The device will check the last item of the root mand see if it has any pages or sub
menus attached to it. If the item has no further objects attached (this is cadiadraiten)

and is located at the last position in the root menu, then the device will connect its setup
menu to this item. If the iteis used, the device will create a default item to reach the setup
menu, but this will most likely not fit the design of your other menu items, so it is best to
always add a setup item yourself and configure it the way you want it to look.

Finally, add gpage to the first of the two menu items. This page will be displayed when the
user selects the first menu item from the root menu. Open the context menu of the menu
item (right click on the item in the tree view) and sekedtl Page In order to see thisgge

right after the device started, make this page the projects default page. Open the context
menu of the page in the tree view and seBaitas DefaultThe page object is described in
detail in sectiorl1.4

5.4.5 Add Controls to the Page

The next step is to place some objects on the page to view and control the valuéwof the
local server objectsThe objecton the pageare calledcontrolsin this manual, since they
allow the user to control the data points and display tbeirent value. A number of
different control styles are available to choose from. In this example, we want to display the
current status of thbinary objectusing a text controhnd the value of the analog object
usinga numeric control. To control tHginary objects valuewe use a bitmap contrahd

for theanalog objects valug bar control.

To create the required controls, either riglitk on the page object in the tree view and
choose the control type you want from the context menu, or selectghaerpthe tree view

and right click in the LCD preview area to reach the same context menu. Add one text
control, one bitmap control, one numeric and one bar control to your page.

Now place the controls on your page so that they do not overlap eachGrthierand drag

them with the mouse or enter position and size inSben Coordinatesection of the
Common Propertiespage. To resize the controls with the mouse, move the pointer to the
lower right corner of the controls area in which the value is aygul, that is, disregard any
decorations around the value area, like the scale of a bar control. For most control types, the
value area fills the entire space of the control, except for the selection frame. For more
complex controls, like bars and trendy$ you can view the value area by changing the
Containercolor on theColor property page. Then grab the control at the lower right corner

of the container area.

NOTE:

The position and size you set on @@mmon Propertiepage also refers to the valueear

of the control, not to the selection frame around it. This is done so that for example the
width and height of a bar does not change when you enable or disable tick marks or scale.
These are just seen as decoration which can be turned on and off méhiteeta of the

value display remains stable.

Adjust the properties of each control as you like or leave them at the defaults, which should
be fine for this demo. Bitmaps will be added to the bitmap control in a later step.

5.4.6 Connect the Data -Points

At this point, connect data points to the controls. Especially for text and bitmap controls, it
helps to connect the data points early, since the configuration of the controls property will
depend on the data point connected (you will see why this is the cas@nnta).
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To add a data point to a control, selactl d D a t afror® tha corttrés context menu.

The dialog which was used before to create the required data points will appear for
selection of the desired data points. This dialog is explained in detdibpterl1.14 For

now we just use it to select the data points which should be connected to the control. A data
point is selected by a double click or by selecting one or more points -gualdtt is
possible using the shikey) and using th8electbutton.

Use the above procedure to add the binary client mapping to the text control, the analog
client mapping to the numeric control, the binary server object to the bitmap control and the
binary client mapping to the bar couwitr

NOTE: When you add the binary point to the text control, another object called a mapping table
will be created automatically and will be initialized to map the two known states of the
binary data point to the state texts listed in the objects progeri®u may select this
mapping table and change the texts as well as assign different colors to the individual texts
in the mapping table. Mapping tables are discussed in detail in settighfor now you
can leave the tablalone.

All the controls should now have one data point connected, with the text control and the
bitmap control having a data point and a mapping table. The bitmap control needs some
more work, since we need to assign graphics to the individual values obtimected data
point.

To do this, select the mapping table object which was automatically created and attached to
the bitmap control. On thelapping property page, select one of the entries in the list, for
example the entry for the val@ewhich mapsa the textOFF. Click on the buttorselecé

and select a suitable graphic to show for this statébrary of icons in PNG format is
installed together with the configuration software. You may also draw your own graphics as
well. For best results, saveettm in PNG format for icons including transparency or JPG
format for fulkpage background images.

NOTE: Almost any bitmap format like BMP, JPG, GIF, PNG, TIF, and so on may be used. Vector
graphics in SVG format can be imported as well, but some of theadeamced features of
SVG are currently not supported. However, these are normally not present in icon images.
Working with graphics is covered in sectibn.8of the manual.

Once you selected a bitmap file, the bitmap contiitiiresize itself automatically to fit the
selected icon. Repeat the process for the remaining states until all states have a bitmap
assigned to them. Use different bitmaps, so that you can distinguish between the individual
states. The size of the corltwaill always be the width of the widest icon and the height of

the tallest icon.

You can test the look of your bitmap control by selecting the individual states in the
mapping table and watch the LCD preview. The state which is selected when you write the
project to the device will become the default state of the control.

5.4.7 Write the Project to the L-VIS device

We are now ready to write the project to th&/IS device, but first the project should be

saved in a file on the PC. Although it is possible to tbadoroject back from the device, it

should not be considered a 100% safe place for the project to be, since the device may erase

the project in case it finds a severe error which would otherwise prevent it from booting up

again. If the erase jumper atethack of the device is set, ortRee move Confi gurat
command is selected from tRée menu, the project in the device may be lost as well, so it

is a good idea to have a backup copy ready on the PC. To save the projecg aele@ a s é

from the File menu and enter a project name. To write the project td {kéS device,

press the button with the red down arrow in the toolbar or séleite Project to the

De v i froeméheConnectionsmenu and confirm the dialog.
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Once the project file is written to @éhdevice, the.-VIS reboots and shows the tutorial
project on the display.

5.4.8 Test the Project

You should now be able to use the device to set the state and the value of the two server
objects and immediately see the results on the client mapping input, pimees they refer
to the local server objects.

To change the binary server object state, press the bitmap control. A dropdown list with the
two icons you assigned to the ON and OFF states in the mapping table will appear. Now
select the desired icon totdbe state.

NOTE:

Whenever an element is selected from a dropdown list of icons or texts, the device will
search the mapping table to find the value associated with the selected element. This value
will then be assigned to the output data points whichcareected to the control.

The new state will be written to the server object and will be received immediately by the
client mapping input. The new state should now also be displayed on the text control, using
the texts which you specified in the mappiaglée.

To change the value of the analog server object, select the bar control and move the bar up
and down. The current value will be written to the object, received back in through the
client mapping, and should be visible immediately on the numericatontr
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6 Mechanical Installation

6.1 Dimensions and Mounting

For information about unit installation, please refer to the installation sheet that came with
your unit. This document is also available for download from the LOYTEC website.

6.2 Theft Protection

To protectdevices of type LVIS3E100 and LVISME200, they can befixed to the wall
mount frame with the supplied chain as showhigure4.

Figure4: Connectind_-VIS to the wall mount frame.

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual 56 LOYTEC

7/ Electrical Installa tion

7.1 Connection diagram

For information about unit installation, please refer toitistallation sheet that came with
your unit. This document is alswailable for download from the LOYTEC website.

7.2 Electrical Characteristics

The electrical characteris§of all available devices are listed in the data sheet available for
download on the LOYTEC website.

7.3 Touch Panel Cleaning Instructions

7.3.1 Appropriate cleaning measures

Normal dirt can be removed using a clean and soft dotthamois leather. When using
water, only neutral wetting agents that do not contain any abrasive additives should be
added to the water, for example:

1 Cleaners that contain surfactants such as Alklar (ECOLAB), Pril (HENKEL)

1 Cleaners that contain ammonia such as AJAX glass cleaner (CBhjatelive)

1 Mild alkaline cleaning agents such@sconex FPD 111 (BORER)

Stubborn residues (e.g. color or adhesive residues etc.) should be removed using suitable
solvents only, according to the following list:

1 Ethanol
1 Mineral Spirits(e. g. Centralin® hasehold benzine)

1 Graffiti cleaners that contain solvents (e. g. GRAFFINET ® cleaner)

7.3.2 Inappropriate cleaning measures

All strong alkaline detergent solutions and acids are unsuitable, especially hydrofluoric acid
or cleaning agents that contain fluoride.eyhattack the antieflective glass surfaces and

cause irreparable chemical burns. Rough cleaning agents (e.g. abrasives, steel wool, blades,
etc.) shoulchot be used either. Refer to the following list of unsuitable cleaning agents:

1 Strongly alkaline detgent solutions
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1 Acids, e.g. hydrofluoric acid

1 Detergents that contain fluoride

1 Abrasive cleaners and cleaning agents that contain abrasive milk
1 Steel woo| scrubbing spongesr blades

1 Fabrics with inwoven metal wires

1 Pumice powder

7.4 Terminals and Jumpers

All connectors and configuration jumpers are accessible from the rear of the @héck.
the installation instructions that came with your umte followingis a short summary of
the most important terminals:
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LVIS-3E100: Select 1852
or FT-10 channelifst.

LVIS-ME200: Select BIP or
MSTP mode first.

The unit can be operated on an852 (IR10) channel as well as on a
FT-10 or LPTF10 channel (BIP or MSTP for BACnet devices). The
jumper labeled FT/IP or BIP/MSTP distinguishes between the 2 m
of opeation. Please set Jumper in order to operate the device on
IP-852 or BIP channel (IP mode) and remove the Jumper in order
operate the device on anA0 / LPT10 or MSTP channel.

Connect the Earth Ground
wire to the earth ground stud

Power is conected to the terminal labeled POWER. Please use on
suitablepower supplies24V supplies must not be groundé&nnect

earth ground to the stud labeled with the earth ground symbol. Log
the top nut and attach the earth ground wire to this location.

FT-10, LPT-10 connection
(LVIS-3E1003E11%

The FT10 or LR10 network is connected to the terminal labeled
FT/LPT. The signal wires are connected to terminals A and B, the|
shield if available is connected to terminal EARTH. This EARTH
terminal isinternally connected to the main earth terminal.

BACnet MSTP connection
(LVIS-ME200ME21X)

When in MSTP mode, the RS485 bus is connected to the terminal
labeled MSTP.

External temp sensor
(LVIS models)

Up to four externalemperature sensocan be connected the
terminal labeled TEMP Compatibletemperature sensoareavailable
from LOYTEC under the part numberTEMP1. The temperature
range of this electronic sensgresified as55to +125°C and the
accuracy is +0.5°Celsius within the range from0 b +85°C. The
resolution of the sensor iS0B25°C. The sensor device contains an
integrated circuit which is connected via a diginterface to the main
unit so that o further calibration is needelllultiple sensor devices
are connected in parallel (btopology).

The measured temperature is available in four internal system reg
(Sensor 1 Tempo Sensor 4 Tempwhere the sensors are assigned
the registers by increasing serial numbers of the sensor hardware.

The terminal cannot be used foretit connection of passive NTC or
PTC elementsDO NOT CONNECT ANY DEVICES OTHER THAN
L-TEMP1 SENSORS to this terminal.

External switchinputs
(LVIS models)

Two external switcks(pushbutton or opeftliose) can be connected
between terminals INO and GNDwagll as IN1 and GND on the
connector labeled SWITCH. The status of the switches is available
the device in two system regist&@witch Input landSwitch Input 2
On the LVIS3E100 device, INO is also used to control the integrate
Lamp Actuator objecivhich is always present as part of the static
interface of the device.

TCP/IP connection

In case &EA-709unit is connected to an 4852 channel or a BACne
unit is connected via BACnet/IP, connect the Ethernet cable to the|
connectotabeled 100Bas&. The device also accepts 10Base
connections via this port.

All 7-inch, 12-inch and 1&8nch devicess well as the LPAD models
have two Ethernet portarhich can beconnectednternallythrough a
switchor operate in separate networkgAN/LAN) .

CLEAR jumper
(LVIS-3E100/ME200)

To remove the currently stored project from the device, set the jun
labeled CLEAR, disconnect power and connect power again. Wai
until the unit has started and remove the jumper again.

Table2: Terminals and Jumpers

LOYTEC

7.5 LEDs and Buttons

All LEDs and buttons areither located at the bottom side of the unit enclosure (LVIS
3E100 and LVISMEZ200) or at the top side (d8ch and 15nch models) The LPAD-7
does not provide any LEDs except amgo LED, and all buttons are located on the
mainboard, accessible from the back when the unit is not mounted on a Sbelse see
the descriptions below for the functionality.
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Status button Pressing the Status button sends out a service pin messamgelBn
852 or the FTLO0/LPT-10 channelCEA-709model s ) or
message (BACnet models).

Toreset the device to factory defaulisld thestatusbutton pressec
while the unit bootsind release the button withenfew seconds
wheninstructed to do sorpthe LCD screerNote that there will be
two times the button can be released. The first time-tostall the
last firmware, the second time to reset the device to factory sett]

Reset button Behind the small hole next to the status button is thet teutton.
Use a pin to reach the reset button in orddrai@ resethe device.
Doing this may cause trend log data or other persistent data to
lost or reverted back to earlier dafa avoid data loss, reset the
device via the configuration softweaor the setup menu (commanc

page).
Power LED The power LED lights up green as soon as power is connected.
Status LED The status LED lights up red whéhre internal persistent storage

device is accessedAlso, onCEA-709models operated on an FT
10/LPT-10 channel, this LED indicates the node status. The LE
off if the node is configured online and flashing red with a perio
1 Hz if the node is in the woonfigured state.

ACT 709LED This LED indicates incoming andutgoing data packets on the
currently active communications channel. Only packets which a|
ACT BAC LED addressed to the device are shown.

LINK Ethernet LED |The LINK ETH. LED indicates a successful Ethernet link.

ACT Ethernet LED |The ACT ETH LED shows activity othe Ethernet network.

ONLINE LED The ONLINE LED lightsup green if the node is in the configured
online state CEA-709 modelsbefore firmware 4.0.0nly). Starting

(LVIS-3EIxx) with firmware 4.0.0, this LED indicatesactiveconnection to the
built-in OPC server.

CNIP LED This LED either shows the current status of th&52 interface (in
IP-852 mode) or the status or the remote network interface, RN

(LVIS-3E1Ixx) FT-10 mode).

IP-852:The LED lights green if the device is properly configured
and nember of a IP-852channel. The LED lights orange when t
device is configured in a channel but is waiting for updated chat
information from the configuration servein case of errorghe
LED lights red.

RNI: The LED is dark if RNI is not supportdxy this device (older
devices do not have enough node IDs to support RNI). The LEL
green if the remote network interface is ready for connections a
orange if the device is currently in use. In case of errors, the LE

red.
MSTP LED This LED shows the status of the MSTP interface, if the device
operating in BACnet/MSTP mode. The LED is green for normal
(LVIS-ME2xx) operation, orange if there is no token and red if there are

communication errors.
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Table3: LEDs and Buttons

7.6 Control Network Interfaces

For details regarding the various supported control network interfaces, as well as special
topics like redundant Ethernet cabling or WLAN setup, please refer to the CNapaerk
Mediain theLOYTEC Device User Manual.

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual 61 LOYTEC

8 Interfac e Configuration

8.1 Selecting the Interface

All L -Vis devices provide at least two different physical network interfaces. Depending on
the model, number and type of the available interfaces may vary. There dradietypes
of communicatioron these interfazs which should be clearly distinguished:

1 Communication with the configuration softwam a building management
system like LWER900 to read and write configuration data, upgrétie
firmware, and retrieve diagnostic data from the device (configuration)

1 Communication with other devices @ariouscontrol networl, to send out new
data the user entered through the device and to receive new data which is then
displayed (operation).

One of the interfacewhich are always availablaés an IP interface (Etheret 10/100Base
T). It is normally usedfor configurationbut may also be used for operation, although
different protocols will be used for the two tasis showrin Table4.

Depending on the model, there aeecialized control etwork interface available, like
FT-10 on devices supporting tiEA-709 protocol, BACnetMS/TP fordevices supporting
BACnet or Modbus RTU on devices equipped with an-485 interface Only the
CEA-709interfaceis capable of being used foonfiguratian, although performance will be
very low due to the limited bandwidth of the 0 interfacelt is therefore advisable to use
the IP interfacdor configurationif possible

Whichinterfaces are used fanormal operation is normally selected directlytba panel or
through the web interface starting with firmware version 4.0.0. For {3B$00 and LVIS
ME200 devices, there is also the option to set the IP junijer following table either lists
the requiredumper setting (SETOFF) or the interface modt select on the paner via
the WebUI.

NOTE:

To activate the BACndP/MSTP router of LVISVME200 or LVISME21x deviceghe Web

Ul must be used tonable both portsnd set up BDT, ACL, and Slave Proxy as neebed

not use thesimpleport selector onhie panel, since it will always enable the selected port
only, deactivating the other port and the router. Make sure to configure the correct MSTP
network number when enabling the router!

Note that most of the TCP/IP based protocols are active by defatltah be disabled
individually via the WeBUI, if neededWhile different TCP/IP based protocols can be used
at the same time, the REB5interfacecan only run one protocol at a timehich has to be
selected via the WebI. The FF10 interface is alwayssed for CEA709 communication.
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Model Interface Task Protocol Setting
Configuration FTP/HTTP Via Web-Ul
10/100Basdr | OPC XML-DA Via WebUI
LVIS-3E100 Operation Modbus TCP Via Web-Ul
CEA-852 JumperSET
Configuration CEA-709 JumperOFF
FT-10 Operation CEA-709 Jumper OFF
Configuration FTP/HTTP Via Web-Ul
OPC XML-DA Via Web-Ul
10/100Baser Operation Modbus TCP Via Web-Ul
LVIS-ME200 BACnet/IP Jumper SET
Router BIP / MSTP Via Web-UlI
RS-485 . BACnet MS/TP Jumper OFF
Operation -
Modbus RTU Via Web-Ul
Configuration EEZ//:TF-'I}IIDDS Via Web-Ul
10/100Baser OPC XML-DA Via Web-Ul
LVIS-3E11x Operation Modbus TCP Via WebUI
CEA-852 IP852 active
FT-10 Configuration CEA-709 FT-10 active
Operation CEA-709 FT-10 actve
Configuration g;t'//:-.l}-l.}zs Via Web-Ul
OPC XML-DA Via Web-Ul
10/100Baser Operation Modbus TCP Via Web-Ul
LVIS-ME21x BACnetIP BACnet/IP act.
Router BIP / MSTP Via Web-Ul
RS-485 ) BACnet MS/TP MS/TP active
Operation -
ModbusRTU Via Web-Ul
Configuration EEZ/I:LTI"IDDS Via Web-Ul
OPC XML-DA Via Web-Ul
OPC UA Server | Via WebUI
10/100Baser Operation Modbus TCP Via Web-Ul
CEA-852 IP852 active
LVIS-3MEX BACnetIP BACnhet/IP act.
Router BIP / MSTP Via Web-Ul
RS485 ) BACnet MS/TP MS/TP active
Operation -
Modbus RTU Via Web-Ul
FT.10 Configuration CEA-709 FT-10 active
Operation CEA-709 FT-10 active

Table4: Available interfaces
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8.2 Configuring the IP -852 interface

Before thel-VIS device can be used on BP-852 channel, the following things have to be
configured in thesetup menwf the devicgsee also sectiod.3):

1.

CEA-709 Settings: If not controlled by the IP jumper, select the IP852 interface
mode on theCEA-709 settings page. The currently active interface is listed at the
bottom of this page and the corresponding button is green, the button of the
currently inactive interface is red.

IP Settings: Configure the IP configuration of the-VIS device. In the setup
menu of thedevice,configure the IPAddress, Net mask and Standard Gateway.
Reset the device when the IP configuratiand interface mode selectids
finished.

CEA-852 configuration: After reboot,set the Escrow time, Aggregation 8m

and the MD5 keyon the CEA-852RNI page ofthe setup menurhe CNIP port
setting should normally be set to 1628 and the NAT mode should be set to
automatic.

Configuration Server: Add theL-VIS device to an IBB52 channel. To do this,
either enter théP address of the desired configuration server oiCtA-852RNI
setup pageor add the IP address of tHeVIS device to the channel list in a
configuration server, e.g. oma.-IP. In order to add the device by entering the
configuration server addresshe server must have the aut@mber option
enabledNo additional reboot is required.

Check configuration server: To check if theL-VIS device was correctly added
to the channel, enter tli&EA-852RNI page in the setup menu. The configuration
server figd should now display the IP address of the configuration server.
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9 Operating L-VIS

9.1 Touch Screen

9.1.1 Operation

This section describes how to operate the touch display ofL{kéS device. Most
operations should be fairly intuitive, so that users of the devicead need to read a
manual before they are able to operatelthelements of the device, like number, text, bar,
or knob controls

NOTE:

As aproject designermake sure to keep navigation and operation of the Ul as simple and
intuitive as possible. Avdihidden functions for important operations, like long press or
swipe, which may not be obvious to someone not familiar with the UI.

L-VIS devices use resistivar capacitivetouch screesy, depending on the mod&evices
with aluminum frame use resistiteuch screens, devices with glass front use capacitive
touch technology. Independent of the type of touch scredyome touctpointat a timeis
allowed that is, you cannot press two buttons at once.

Thetouchscreen delivers raw datahich must be aoverted to LCD pixel positions before

it can beused;thereforethetouch screen needs calibration. All devices comecplibrated

from the factory and should be accurate enough to operate the device out of the box. To
operate a device using very smallhtol elements or from an unusual viewing angle, it
may be necessary for the user tecadibrate the screen, using the birltcalibration
function which is available in the setup menu (section commands). The procedure is
explained in more detail in theext section.

The touch pressure is currently not measured and has no effect on the operation.
The touch display is able to detect three different input actions:

I Touch (one point at a time)

9 Touch and holdlong press)

1 Touch and move
The simple and intuitie touch operation is used to select menus, select controls and enter
data on the input keypad. This is straight forwakdshort touch on a control will also
triggertouch release short pressandselecion actions connected to it.
Thetouch and hold opeation opens the navigation menu after a configurable time (0 to 5
seconds)vhen doneon a free sport on the display. If the area obamalinput control is

touched, the control enters input mode and all further input is processed by the tontrol.
the control has an action objeathich is set tarigger on along pressthe action will be
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executed by a touch and hold on the contkédke careful and sparse use of long press
actions, as they are not obvious for end users operating the device withaatioss.

Thetouch and moveoperation can be used to adjust values on a bar graph control or move
the cursor in a trend control. If executed in a free space on the page, there are tree touch
gestures which the device can react to:

1 Touch and move up:This will immediately bring up the navigation menu, so
the user does not have to wait for the timeout, as is the case with the touch and
hold action.

Touch and move right: This switches to the next page connected to the
currently selected menu item. If thereasly one page connected, this gesture
does nothing (it does not move forward to the next menu item).

I Touch and move left: As above, but switches to the previous page connected to
the active menu item.

NOTE:

Touch gestures may be disabled in the projectfigaration, in case the project uses a
buttononly navigation through the page8lso note that while gestures may provide a
simple and fast way to navigate, they may not be available for LWEB projects running in a
web browser and are not obvious for same not familiar with the Ul. Never rely on a
swipe gesture as the only way to reach certain screens.

9.1.2 Using the Web -Browser

Devices with an integrated web browser can dis@gyitrary web pages Like normal
project pages, these fill the entire screenotder to navigate backwards and forwards
through the pages visited within the browser, or to close the browser and return to the
original project page, special swigestures must besed Thesegesturesalways start from

the edge of the screen and are cexed straight towards the center. The function is
determined by thetarting point and thdirectionof the swipe

1 From top edge down Exits the browser and returns to the project page from
which the browser was started.

1 From right edge to the left: Loadsthe previous page from the browser history,
if available.

1 From left edge tothe right: Loads the next page from the browser history, if
available (after going back in history).

In order to avoid conflicts with the operation of scroll bars or menus onlitipdayed
website, theswipemust be started in the middle third of the corresponsiimgeredge.

9.1.3 Calibration

In case the touch screemustbe recalibrated, select the commag@alibrate Touch Screen
from the command dropdown list in the setup menu. Wilisshow a black screen with a
white cross at the tejeft corner of the display. Touch the middle of the cross usitayich

pen or other suitable device. Look at the display ftoensame viewing angle as the user
would during normal operation of theudee. Once the touch is detected, the cross moves to
the next corner. The procedure repeats until all four corners were measured.

Following the measurements is a verification pass. A white filled circle appears at the same
locations as the cross. Againutih inside the circle to let the device verify the data from
the measurement pass. If the data is OK, the screen lights up green, if verification fails, the
screen lights up red. The last position for verification is a circle in the middle of the screen,
which must be touched as well for the calibration process to complete.
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If the verification pass was successful, the new calibration data is stored -wrolatife
memory so that it is retained across a power cycle or reboot.

NOTE: If you are unsure about ¢hviewing angle at which the device will be used, it is best to
calibrate for a direct front view, at a right angle to the display surface. This is the most
likely position and will also provide enougharginsfor error in all possible directions.

For normal control sizes, the small errors introduced by differing viewing angles are not
noticeable

9.2 Data Input

As shown in the tutoriall--VIS uses configurable control elements to display and input
data. Whether a control is selectable for data input depentteealata points connected to
it as well as on the current access level of the user

i Data Points If at least one output data point is connected to a control, the
control becomes an input control, meaning the user may select the control and
input new datawhich is then assigned to all connected output data points, unless
they are marked aSonstant Valuelf only input data points are connected, the
control is not selectable and will only display the most recent value received from
any of the connected puit data pointsSome controls, likearend log controls,
may not be used to input new data but may still be selectable, to navigate through
the recorded data.

9 Access Levellf a control is an input control, it will only enter input mode if the
current accss level of the user is equalor greater than the level defined for the
control on theCommon Propertiespage (opti on &6dAccess Leve
To change the access level, a suitable PIN code must be written to the system
register called’in CodeEnter (for normal login) or the new access leeahbe
setdirectly by writing theregisterAccess Level

NOTE: It is valid to connect input and output data points to the same control at the same time. This
is often done when the control should displag turrent state of a network value (for
example the current light level) and also allow the user to modify this value, using the
current value as the starting point. The control will ignore any values coming in from the
input data points while the user i data, so that incoming data does not interfere with
the users actions, but resumisplayingthe incoming values when input mode is left.

If a control is selected, it enters a special input mode, in which all further touch actions are
routed to and pressed by the control. Depending on the control type, different data input
methods are available:

1 Numeric Keypad: For number controls and bar graph controls, a numeric
keypad can be displayed when the input control is selected. New values can then
be enteed on this keypad, just like on a phone or a calculator.

1 Keyboard: For text controls without a mapping table, a free text can be entered
on a simple keyboard which provides the most important ASCII characters for
basic strings (numbsy letters, and mosif the special characters found on a US
keyboard. Non-Latin scripts are not supported by this simple keyboaitke
entered string can be assigned directly to a connected string data point.

1 Touch and move: For bar graphand knobcontrols, the baor knob may be
directly moved to the desired position by touching and moving it to the desired
position While doing this, the controkill send periodic updates to connected
output data pointsvhich have thdmmediateupdate option setso the usecan
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get immedite feedback (useful for light controllror details regarding knob
control input, see Sectidh2.1

1 Drop down selection:For text controls and bitmap controls, a drop down list is
displayed when the input control is selectdthe user can select the desired item
from the list.

1 Push button mode: For text, bitmap and vectorcontrols, a push button mode
can be activated. This mode assigns a new value to a control whenever the
control is selected. The next value is determinedddgcting the next or previous
entry in the mapping table, so the user may cycle through the available values.

1 Alarm Acknowledge: The alarm list control may draw a push button next to an
alarm entry if the alarm is to be acknowledged. Pressing the bwittcsend the
acknowledgement to the alarm server and change the color of the button. Once
the server received the acknowledgment,iiton or the entiralarm entrymay
disappear from the list.

1 Schedule Configuration: Due to the complex nature of schéslgonfiguration
data, he schedule controimplements a specialized input method which is
explained in detail in sectioh2.1

9 Actions: There is an indirect way of assigning values to output data points using
the Update DataPointsaction. This is sometimes useful, for example to store a
current value in a register data point when the user selects or touches a control.
These actions are explained in more détaslection11.9

NOTE: Input eventsare never duplicated and sent to more than ometrol at a time. Similar to a
desktop window systemyeryeventis onlyrouted to the most suitabtntrol for further
processing. Controls on a page are searched from top to bottom. The first contitirrgce
input will get the eventt can either useit, or ignore it and return it to the syan for
further routing. Controls which have toudontrolled actions connected to them will use
the input events to trigger their actions insteadofering inputmode andising thetouch
eventsfor normal value inputThis means thait is not possible to build a number control
which opens a keypad for value input and at the same time triggens &uchaction.
However, it is possible to connect more than onéadb the same contrand have the
control trigger them all using the same input event.

The control decides when to leave input mode. This is also daBetyythe Input Focus
since the control returns input processing back to the page which is fustemyn. Upon
input focus loss, the control usually sends out the final viaway connected output data
pointsand the page flip timer is restarted (if configured for the current page).

Controls usually return the focus when you touch an area outsdeontrol or when you

leave the device idle for a speeifi amount of time. Some input methdtike the keypad)

have OK and Esc buttons for you to press, to either close and accept the new value or close
and restore the previous value.

Leaving a controldle while in input mode will usually be interpreted by the control as a
cancelaction. The control will then leave input mode, return the focus to the page and
restore the value it had when input mode was entdreel.idle timeout can be set in the
Project Settingsdialog, together with a number of other timeout values.

9.2.1 Knob Control

Knob controlsaccepting inputan be rotated by touch amaove, similar to bar controls.
While this should be intuitive and easy to use for anyone operating the touch parel, th
are some details which are worth mentioning:
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Entering input mode: The control will enter input mode whereva touch is
detected inside a circular area inéhglthe button and any tick marks or labels
around it, as configuredn the property page ohé knob control Touches
outside thiscircular area will not be consumed by the contaold will therefore
be routed to other controls below the knob, and finally to the page.

Starting input: Once the knob entered input mode, it will wait for a touch
posiion which is far enough from the knob center such thaekrdefinedknob
rotationcan be calculated. In case input mode was startedtbych close tche
knob center, the knob will keep monitoring the touch position until the desired
knob rotation carbe determined. This will start actual input and the knob will
follow the current touch positiofiom this point on Depending on the mode of
input, the knob maynitially turn to the exact angle determined by the current
touch positionand stay aligned whtit, or remain at its current angle antbve

only relative to the movement of the tougowsition, to avoid sudden value
changes. This happens when the opliggut by knob rotation onlis set.

Turning the knob: Once the controlactually startedinput modk, it will
constantly sample the touch position and calculate a new knob rotation from it.
The knob camow be turned by moving the touch position aroumgluding the

knob center and any area outside the knob corivafing this phase, thentire
screenbecomes thactive areasuch that the user may move the touch position
well outside the knob. This helps to gain finer control of the knob rotation,
especially for small knobs.

Over-Rotation: In general, the knoltannot be rotatedbeyond its defined
min/max positions. It will stop at the range end and not follow the current touch
position anymore, until the touch position is moved back into valid range.
However, when the user ovestates the knob such that the touch position is
moved beyond max and bati min (coming from max), it would lead to a
sudden rotation change from max to min. To avoid this effect, the valid range is
reduced while the button is at the range esudh that overotation of up to 50%

of the full knob range is allowed without cangia sudden position change.

Snap into position: Once the user releases the knob, it will either remain at its
current position, or snap into place at the nearest tick mark before a final update
with the current position is sent out to all connected owtpta points.

9.2.2 Simple Schedule Control

This section describes how to operate a schedule contiigh is set to simple view
(extended Ul mode not enabled schedule control displays the configuration of one or
more local or remote scheduler uratsd thé respective calendark the simple Ul mode,
the control consists of three basic areas:

il

Header: The header displays the name and the effective period cfelreted
schedulerlf there is more than one scheduler configuration available (more than
one sheduler data point is connected to the cont@lymall triangle is drawn

next to the schedule name and touching the name opens a dropdown list of all
available schedules.

Day List: The left side of the control contains a list of days for which schedules
are available. There is one entry for each day of the week, followed by the list of
all exception days defined by the corresponding calendar.

Time Table: The right side of the control shows the time table for the selected
day. The time table starts wittsiown header line, which shows the selected day
and also acts as a dropdown list of commands available for this day.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 69 LOYTEC

The various operationswhich can be performeadn a schedule controh this modeare
explained in more detail in the following sectiodMsany of the operations may be restricted

to a certain access level by the project designer, so it may be required to enter a PIN code
before all of the operations are available. For more information on access control setup for
schedule controls refer to $iem 11.5.9

NOTE: The update modesed by schedule contrds fixed toFocus Lossmeaning that the new
schedule configuration will beritten to the scheduleonly at the timghe control leaves
edit modeThis avoids intermdiate updatesvhile the user is still modifying the schedule,
which could result in temporarily inconsistent configurations.

9.2.2.1 Select a Schedule

If more than one schedule data point is connected to the control, a small triangle is drawn to
the left of the shedule name and touching the schedule name will open a dropdown list of
all available schedules for selection. This action is not restricted by access level,s&itings
the dropdown box is always available to select one of the connected schedules

9.2.2.2 Select a Day

Touching one of the day names in the left column will show the corresponding time table
for that day in the right column. If the day is inactive, its name will be drawn in the same
color as the background of the headeesinstead of the normal xecolor. Selecting a day

for display is not restricted by access level settings.

9.2.2.3 Set Exception Day Priority

If the day is an exception day, a number is displayed next to the day name. This number
defines the priority of the exception schedule relativetter exception schedules which

may become active on the same day. To set the priority, touch the number and enter the
desired valuen the kgpad.This operation may be restricted by access level, in which case
the control will not react to a touch of tpeority field.

9.2.2.4 Change Time of Events

To change the time at which a certain value is scheduled, touch the hour or minute number
in thetime table and enter the desired value. The hour is entered in 24 hour foi28t(0

can be used to enter hour anchate in one operation (HHMM). For example touching the
hour and entering 1254 will set the time to 12:54

NOTE: Entries in the time table are always displayed in chronological order. If this order changes
as a result of modifying the time of an entry, émry will immediately move to its new
position in the time table to maintain the correct order of events.

This operation may be restricted by access level, in which case the control will not react to
a touch of the hour or minute fields.

9.2.2.5 Select Value Preset

To select a differenvalue for an entryin the time table, touch the value name to open a
dropdown box. This box contains a list of available values, followed by some commands
which will be explained lateiSelect the desired value from the li$his operation may be
restricted by access level, in which case the control will not react to a touch of the value
name.

9.2.2.6 Set Effective Period

If shown in the header line, the effective period of the schedule may be changed by
touching the individual elements tfe start and end date and setting new values for day,
month and year using the keypad. To clear the start or end date (no restriction), select any
of the fields (day, month, or yeapress the Clbutton in the keypad to delete the vahrel
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press OK toclose the keypadThis operation may be restricted by access level, in which
case the control will not react to a touch of the effective period.

9.2.2.7 Edit Values of a Preset

To change the physical values assigned to a value preset, touch the preset naméh® ope
dropdown box. From the box, select the commediitito open a smallvindow showing the
current values of the preset. If the value preset consists of multiple individual values, each
value is shown on a separate line with the value name to the detth@mcurrent value to the

right. Touch the value to open the keypad and emteew value. When done, close the
window by touching the close symbol in the top right corner of the window.

NOTE:

Changing the values of a value preset will automatically ati#entries in all time tables

which reference this value set. If for example the fan speed assigned to the value preset
NORMAL is changed from 60% to 75%, all time table entries which set the output to
NORMAL will use the new speed setting.

This operathn may be restricted by access level, in which case the edit conimaimel
dropdown boxs not selectable.

9.2.2.8 Define new Presets

If the scheduler controls only a single value, it is possible to create new value templates
though the schedule control. Toucke threset name on the time table entry for which you
want a new preset and select the commaatdefrom the dropdown box. Enter the desired
value for the new preset using the keypad. A new preset will be created for the given value
and assigned to the epion which the operation was executed.

NOTE:

Do not confuse this operation with the operation of changing the values assigned to an
existing value preset. This operation will actually create a new, independent value preset
and assign it to the selected &rtable entry, not affecting any other entries. Only if a preset
for the requested value already exists, the existing preset is used.

This operation may be restricted by access level, in which case the value comrfand
dropdown boxs not selectable.

9.2.2.9 Add and Remove Entries

To add a new entry to a time table, selectitisertcommand on the last line (after the last
entry in the list). A new entry will appear with the default time 23:00 and the first available
value preset. Now edit the new entry ascdiégd earlier (change the time and the value
preset). This operation may be restricted by access level, in which case the control does not
react to a touch of the insert line.

NOTE:

The scheduler unit may report a restricted capacity for entries intie tiable. If this limit
is reached, the control will not allow any further insert operations.

To remove an entry from the time table, touch the value preset name of the entry which is
to be removed and select ttemovecommand from the dropdown box. Ilfistoperation is
restricted, the remove command will not be selectable.

9.2.2.10 Activate/Deactivate Days

To activate or deactivate individual days, select the desired day from the left column and
touch the headline of the time table to open a dropdown menu. Fisrmému, select
activateor deactivate(only one of the two commands will be shown). If this operation is
restricted, the time table menu will not open.
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9.2.2.11 Clear or Copy Time Tables

To clear all entries in a time table or copy them to a different day, $kéday to clear or

to copy from in the left column and touch the headline of the time table to open a dropdown
menu. From this menu, use tblear or the variousopycommands to perform the desired
operations. If this operation is restricted, the tinidetanenu will not open.

9.2.2.12 Edit Exception Days

To change the days on which a certain exception schedule is active, select the exception
day in the left column and touch the headline of the time table to open a dropdown menu.
From this menu, select thealit command to open a new window in which the definition of

the active days may be modified. The window has two columns to show the type of entry
and the data. The folwing entry types are possible.

1 Single Dae: This type of entry defines a single date patmnsisting of a day,
month and year specification. Each of them may be specified or left unset
(wildcard), so that this type of entry is suitable to defingthing from asingle
day of a specific year (all parts given) up to every day of every monthényev
year (all parts set to wildcard).

1 Date Range:This type of entry defines a number of successive days given a start
date and an end date. Depending on the use of wildcards for the year or the
month, the range may apply only once, once a year or everhmo

1 Week and Day:This type of entry defines a specific day in a specific week of a
specific month, for example every second Friday in Apwjain, using wildcards
for the individual components allows specifying more than one specific day of
the year (fo example the first Monday of every month or any Monday in April).

To insert a new entry, either touch timsertline in the left column (append at the end of
the list) or touch the entry at the position where the new entry should be inserted (the
selecte entry and all following entries will be moved down).

NOTE:

Insert may not be possible if the calendar object reports that the limit of entries is reached
or if the calendar does not allow insertion of new entries at all (for example embedded
BACnet caledar objects may be fixed to exactly one entry).

The new entry will be a single date entry. If the type should be changed, touch the type and
select the desired type from the dropdown menu. To remove the entry, selesnthes
command from the same menu.

To edit the data of the entry, touch the individual components of the dates to open up a
dropdown list with various choices. One of the choices will alwaysdbge to open a
keypad and enter a value. Other choices may be available depending on thel selecte
element. For most entries, the chomey will be available to set this component to the
wildcard. For months, the choicesld and evenmay be available to specify all odd or all
even monthsFor days, the optiotast may be available to specify the lagay of the
month.

To save the change®ne to the exception day patterokse the window using the close
button in the top right corner of the windowhis will update the calendar object with the
new data. Note that this will also affect all other stthes running on the same calendar.

9.2.3 Extended Schedule Control

This section describes how to operate a schedule control which is set to extended Ul mode,
which is available on devices running firmware 4.2.0 or newer. In this mode, the control
displays a candarand eventbasedpreview of the schedulsstead of a list of daily
schedules.
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There areseveraldifferent pages between which the user can navigate:

1 Weekly Overview: This is the default page, which is displayed after a system
start. It shows an ovelew of the effective schedule for one week, organized in
seven columns, one for each day of the week.

1 Time Table: This page showthe effective time table for a selected day. Starting
at midnight, it lists the presets which will be scheduled. Each linsistsrof the
following information: The time at which the preset becomes active, the time
until this preset stays active, and the name of the scheduled preset.

1 Event List: This page shows a list of all events applicable to a selected day. Note
that this Ist does notxactly represent the presets that will be in effect on that
day. Events may overlap and it depends on the event priority which preset will
scheduled.

1 Global Event List: This page shows a listing of all events currently stored in the
schedugr unit. It islike the event list, but it is not filtered by a certain date.

Each of the pages consists of a header line with navigation buttons and a heading,
followed by the contents of the padg¢ow these individual pages are used, is explained in
thenext sections.

9.2.3.1 Weekly Overview

This pagedisplays one week worth of schedule preview on one page. The following areas
of the page can be selected by the user to execute certain actions:

1 Single and double arrow buttons: These buttons are used to navigateh®
preview of a different week. The single arrow buttons switch to the next or
previous weekwhereashe double arrow buttons motg four weeks.

1 Plus Button: This button is used to add a new event to the scheduler unit. A new
dialog window appears wHicallows the user to define the desired event. This
dialog is explainedater.

1 Pen Button: This button opens thglobal event list.
1 Page Title: Touching the page title will switch the preview to the current week.

1 Day Columns: Touching one of the seven dagolumnscan have different
effects, depending on the toupabsition and type

0 Touch on ascheduledvalue: Opens the event editor for the event
which corresponds to the selected valNete that multiple areas on the
same day or on different days may cop@¥ to the same event.

o0 Short touch on a free area:Switches to a detailed view of that day.
Depending on the configuration of the scheduler control, this can be
either thetimetable or the event list.

0 Long touch on a free area:Opens the event editor tald a new event
at the selected timend day(depends on the touch position).

1 Day Column Headings:Touching the heading of a certain day column switches
to a detailed view of that day. Depending on the configuration of the control, this
will be the eventist or thetimetable In any case, it will be the opposite from the
page that is shown by a touch of the day column.
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The schedule control can be configured to switch back to this page and show the preview of
the current week, whenever the device enteles dode (the display is dimmed after the
user did not use the device for a while).

9.2.3.2 Time Table

This page displays a list of scheduled preset values for the selected day. The page header
contains buttons to navigate back and forth by one day (single arrameonveek (double

arrow). The pen button opens the event listtfar selected day, the button with the arrow
pointing to the top left goes back to the weekly overview.

The information shown on this page represents the sequence of preset values whieh will
scheduled on that day as a result of individual events that are applicable. Each line contains
a start time, an end time, and the name of the value preset which will be in effect during this
period of the dayThe list covers the entire day, startirtigr@dnight.

9.2.3.3 Event List

This page displays a list of all events which are applicable to the selected day. Note that an
event which is generally applicable to a certain day may not yield to a new value being
scheduled, since the event may partially or folserlap with other, higher priority events.
Partially overlapped events may cause the start and/or end times of theliattadileto

be different from the start and end times of the individual events.

The event list is normally used to modify, add, etetie events. The following areas of the
page can be selected to execute various operations:

1 Single and double arrow buttons:These buttons can be used to navigate back
and forth by one day (single arrow) or one week (double arrow) without leaving
the evenlist page.

9 Plus Button: This button is used to add a new event. The event editor will be
opened,and the new event can be entered. Note that the currently selected day
has no influence on the new event, since all data for the new event can be
modified inthe event editor window.

1 Back Button: The button with the arrow pointing to the top left is used to go
back to the previous page. This can be tiheetableor the weekly overview,
depending on how the event list was reached.

1 Lines in the event list:Eachline of the event list may be selected anywhere on
the line (not just the edit buttons), to open the event editor for the selected event.
This way, existing events can be modified or deleted.

Each entry in the event list can show the following information:
9 Start and End Time: The start and end time of the event.

1 Preset Name:The name of the value preset which should be scheduled.

91 Priority: Optionally, the priority of the event (depending on available space and
the setup of the scheduler control).

1 Date Spedication: The dates on which this event will be active, as well as a
name for this event, if available (not supported by BACnet at the moment).

Events are sorted by their start time. In case of overlapping events, the actual sequence of
scheduledralues mg be different from the sequence in which the events are displayed.
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NOTE: In case of overlapping events scheduled at the same primrityvith different valuesit
cannot be guaranteed which of the two conflicting values will be scheduled.

9.2.3.4 Global Event List

This page is almost the same as the normal evenThstonly difference is thathis page

shows all events which are currently stored in the scheduler Sinite this list is not

related to a specific date, there are no navigation buttons. Onlyuttens to add a new

event and to navigate back to the previous page are available. The page can be reached
directly from the weekly overview by pressing the edit button.

9.2.3.5 Event Editor

To modify existing events and add new events, a separate editor wiadgened in front
of the scheduleiThe followingsettings can be adjusted in this editor:

1 Name: A custom name for this event. If supported by the underlying scheduler
unit, a name can be entered here. Note that even if this field is available, a length
limit for the name may apply.

1 Value: The value which should be scheduled when this event is active.
Depending on the type of data points controlled by the scheduler unit, this field
may be a dropdown list of all the available value presets or a field to amte
arbitrary number via the keypad. If supported by the scheduler, an additional edit
button will be displayed to the right of the value field, to open the value template
editor for modifying or adding/removing value templates.

9 Priority: The priority of this event. Depending on the configuration of the
schedule control, this can be a numeric priority value as used by the native
implementation of schedules in this system, for example 0 to 15 for BACnet or O
to 127in case ofCEA709 networksor a dropdowrtist of discrete priority levels
(low/normal/high).

i Start: The time of day at which the given value should become active.

1 End: The time of day at which the value should be taken back. The value of the
next lower event applicable at this time vapply nex. If no other event applies,
it depends on the underlying network technology what the next output value will
be. To guarantee avell-definedbehavior independent of network technology, a
default event shoultde defined, which applies to all days and sciesia desired
default value at the lgest priority(see note below)

9 Duration: The time duration for which this event will be active. This is
calculated from the start and end times. If the duration is set via this field, the end
time of the event will beadjusted to match the desired total duration. If this
would move the end time past midnightjd the scheduler is not an iCalendar
schedulethe desired duration is archived by additionally shifting the start time
forward.

1 Calendar: For iCalendar eventay, specifies the iCalendar source of the event.

1 Event Type: The type of event defines how often it will be repeated. There are
severaldifferent event types to choose frofor example ongime events, events
that are active daily within a defined startd end date, evertiisat are scheduled
on a weekly, monthly, or yearly basis, events which are scheduled whenever a
certain global calendar event applies, or events which are defined by special date
patterns.For iCalendar schedules, the special type b@soan option switch
which can be used with any of tie¢her base types and the calendar type is not
available, as iCalendar schedules do not use a global calendar.
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1 Event Details: Depending on thescheduler technology and thevent type
selected, differeninput fields are shown here to enter the specific information
required to define when exactly the event should apjgyiCalendar events, this
area is split in two parts, where the top half always contains the common settings
like start, end, and skip(very ot her event, é), whereas
the type specific configuration.

In the bottom area of the event details are some push buttons to cancel the editor without
making any changes, to close and save the changes or add the new evetit,aastav
delete the event currently open in the editor.

NOTE: If applicable, adefault buttonwill be shown. This buttosan be used to easilset the
correct definitionsfor a default background event, whictssheduled athte lowest priority
on every dy. It was usedin earlier firmware to control the outputs of thescheduler
whenevemo other event appliesdowever, modern firmware provides a separate default
value to be set for the scheduler, making this type of special event obEotetecan only
be one default event per schedufgresent, the default event will always be listed as the
first event in the evetist, and it will be marked as default.

9.2.3.6 Value Template Editor

If the scheduler unit uses value templates and allows the user to changethth event

editor will display an edit button next to the value template field. Pressing this button will
open the value template editor, where a list of all value templates is shown. Currently
unused templates show a small X button via which the teenpiay be deleted. At the end

of the list, a new value template may be added. Touching the name of the template allows
the user to enter a new name via the keyboard. To close the template editor, press the close
button in the top right corner of the window

9.2.3.7 Calendar Pattern Editor

If an event references a global calendar pattern and the calendar allows the user to edit the
pattern definition, an edit button will be shown next to the dropdown list from which a
calendar pattern is selected. Pressing thiohuitill open the calendar pattern editor. This

is the same editor which is also used by the simple view of the scheduler control.

If the calendar allows adity of new calendar patterns, an additional + buttofi bé
displayed. Pressing this buttovill add a new calendapattern, which can then be edited
via the edit button.

To change the name of a calendar pattern, select the headline of the editor window, where
the current name of the calendar pattern is displayed.

9.2.3.8 Technical Notes

When using the extendesthedule control, data input is no longer based on different daily
schedules and calendar patterns. Instead, the user defines individual events, which are
independent of each other. Since each of these events may have its own name and priority
and may ovdap with other events, it must be implemented in the underlying scheduler unit
by using so called exception schedulasless the scheduler is an iCalendar scheduler,
which is naturally based on individual events

Each event will be stored as an indepenideception schedule, whereas the fixed weekly
schedules (one for each day of the week) are not insewbst casesHowever, if data is

found in the weekly schedules of a device, it will be visible in the schedule caustrol

weekly eventsat priority 2550 r A Weekl yo (when the simplified

Note that some devices may lack support for excetthedulesor the number of possible
exception schedules may be limited. In such cases, enter your events as normal weekly
events useienkg y®h epr.iiThese dvents (ilk Be5sjored in the weekly
schedule of the device and will not allocate an exception schedule. Howeveralbihes
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weekly events have the same priority, they are not independent of each other. If they
overlap on thesame day, the data will beerged,and some events may have their start or
end time modified to resolve the overlap.

Alternatively, thesimple Ul modecanbe used, or the user needs to remove older events
which are no longer needgd free some capacityf the devicdor adding new events.

NOTE:

To make sure that the capacity for events in local CEA709 schedules is high enough, set the
maximumnumber of daily schedules the network settings dialog to a high value when
using the extended Ul mode. Thismher defines the maximum number of events which can

be stored in th CEA709 LonMark scheduler unit, since each event will consume one entry
in the table of daily schedules.

Also note that a default event is implemented as an exception sclsdwigl,andthat it

will apply for all days. Since the weekly schedules have a fixed priority which is lower than
the lowest priority of ay exception schedule, such a default event will immediately mask
out all data which might still be present in weekly schedlii¢kis is the case, the user will

see the available weekly schedule data at priority 255, but since they will not apply, there
will be no value names shown for these events until the user converts them to events using
exception schedule¥herefore, do niouse a default event when you are still using weekly
schedules.

9.3 Setup Menu

All devices come with a bu#in setup menu, which is used to set device specific
parameters, such as the devices IP address, control network settings, or date and time zone.
Thesesettings are related to the installation of the device and are usually configured at
installation time.

Once the device is installed and a project is downloaded to the device, thia lseiitip

menu may be hidden, so that it is no longer accessible gousiers of the device.
Alternatively, access to the setup pages may be protected by a PIN code. Both options are
available in theProject Settingsdialog, which can be accessed from Hike menu in the
configuration software.

9.3.1 Common Pages

The standard sep menu always contains the following pages:

1 TCP/IP: On this page, the IP address, network masikeway, and optionally
NTP server addresses for time synchronizatian be configured. Alternatively,
the device can be instructed to get the required gstfimom a DHCP server in
the network (automatic IP configuration). Changes on this page will not be
effective until the device is restarted.

1 Date/Time: This page is used to set date and time, as well as the current time
zone. Always adjust the time zonesfi and then set date and time to the local
time. There are various ways to synchronize the time with external time sources.
The current time source is defined by the loaded project and is displayed at the
bottom of the page. If an external time sourcesied, only the time zone needs to
be adjusted here.

1 Commands This page contains a dropdown list of the commands which can be
executed. Some commands are available on all deviteéle others are specific
to a device familyAlso on this page is a selectto change the effective unit
systemThe following commands are defined:
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Command Description

CEA-709models only. Send out a service pin

Send Service Pin Message message.

Send 1Am Message BACnet models only. Send out a\in message.

CEA-709models only. Set the device back te un

Un-configure Nog configured state (forget network address).

Clear System Log Clear the system log of all entries.

Consider all protected pages to be locked again, aft
the PIN code was entered and plages were unlockeq
before. This basically sets the current access level i
to zero.

Lock Pages (Logout)

Calibrate Touch Screen Start the touch calibration routine.

Sends a short mail message to the recipient specifie

Send Test Mail as the test receiver in the projsettings.

Clear all persistent data (user data points forget the

Clear Data and Reset stored value).

Perform a clean shutdown and reboot. All persistent

Reset Device data will be saved before the device restarts.

Standby Puts the device into standbyde.
Disable HTTP Server Disables the web server on the device.
Enable HTTP Server Enables the web server on the device (on by defaull

9 Storage: This page is available on devices which support external data storage
like USB and SD card memory. The lmuts on this page can be used to save and
restore device backups;\is project files, and to write current trend log data to
the external memonsee sectiod7.10for details.

1 Info: This page contains some basic status inféionaof the device, to check
CPU load and temperature, available memory, and also the status of externally
connected switches and temperature sensors (verify device installation).

1 About: Show the about page (default title page).
1 Exit: Exit the setup menand return to the main menu

9.3.2 CEA-709 Models

Devices supportin@EA-709 networksprovidethe following additional pages:

1 CEA-709 On this page, the device can be givenC&A-709 address
(domain/subnet/node) and can be set online. This is useful to coonéut t
device in standalone mode, before the device is actually commissioned in a
network, for example because the project needs to be downloaded first to define
the static interface of the device and there is no TCP/IP connectivity available.

1 CEA-852RNI: On this page, the H52 parametersor RNI parameters
(depending on the mode of operatiaanbe specified. Supported parameters are
the escrow and aggregation timedbe IR852 port numberthe MD5 key and
the NAT support modePlease refer to the damentation of your configuration
server for more information about these parameters. The defaults should
normally be OK, unless your channel uses MD5 encryption, in which case you
need to enter the MD5 key and activate it by selediingble with new key>
from the dropdown list after the key was entei®grting with firmware 4.0.2, it
is also possible to enter the address of the configuration server on this page.
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NOTE:

The key is displayed as 8 groups afidit hex values, which is a commompresentabn of
MD5 key values. The order to read the key is from left to right and top to bottom.

To add the device to an IP852 channel, you can either enter the address of the desired
configuration server on the device addthe devices IP addre$s the channebn your
configuration server, which will then contact the device and set the chaitel
parameters such as the time server addresses automaticalig. configuration server
address is entered on the device, the server should have theeratmer optin turned on,

so that the device may add itself to the channel automatically. In any basestilt is
displayed at the bottom of tHeEA-852 setup pagewhere the IP address of the current
configuration server is displayed

NOTE:

For security reasons,mabling MD5 with a new key will store and activate the key and then
reset the input fields to all 0000, so that the currentdanotbe seenon the display. Once

the key is stored that way, it may be enabled and disabled using the drofistowren
though the input fields always show 0000. Consider these fields to be used for input of a
newkey only.

9.3.3 BACnet Models

Devices supportin@ACnetnetworksprovide the following additional page:

1 BAChnet: On this page, the BACnet device ID, MSTP node addressaurdifate
(for MSTP mode only) and the BACnet/IP port number (for BACnet/IP mode
only) can be set. The currently active interface is shawth can be selected
using the buttons on the right side of the scr@dse currently active interface is
shown in grem, the other one in red.

9.3.4 Custom Setup Menu

Starting with version 2.0 of the device firmware, the project may use standard controls on
standard project pages to set all system parameters, like IP address, date, time zone and so
on. To do this, create a safifle control and connect the system parameter which it should
modify. This way, a project may provide a completely customized setup menu, matching
the design of the other pages in the project, for example a localized Japanese setup menu
may be provided, oa subset of the complete setup menu, such as specific commands from
the command page, or the setup of date and time only.

NOTE: The example projects that are installed together with the configuration software include
projects for the standard setup menfutlee different LVISnodels. These projects should
provide a good starting point for a customized setup menu.
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10 Configuration Software

10.1 Main Window

The main window of the configuration softwaseshown inFigure5. It is divided upinto 3
mainareas, as explained section5.3.30f the tutorial.
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Figure5: Main window of heL-VIS configuration software

The following sections describe the object tree and the LCD preview in more detail.

10.2 Object Tree

The object tree shows all objects which are part of thésLproject. The top level contains

three nodes. A root menu, a folder objects which are not visible and not related to any of

the menu items or pages below the root menu, and a folder to organize template pages
which are then instantiated on pages below the root menu.

The following operations are possible in the objesx:

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 80 LOYTEC

1 Hover over an object: After a short delay, a tooltip appears with information
about the object the mouse pointer is hovering over. This is particularly useful for
data point objects to view details about the linked data point, and for templates
and nstances to check the list of base paths. For locally modified objects in a
template instance, a tooltip displays exactly what was changed in the instance.

9 Left click an object: The object is selected. All previously selected objects are
deselected. If theelected object is a child object of a control, the page on which
the control is located will be shown and the control will be marked in the LCD
preview.

1 Right click an object: A context menu with commands related to the object is
shown. This is used todd new child objects, cut, copy, paste, lock, hide, or
execute other operations on objects in the tree.

1 Left button down and move: When done on a selected object, all currently
selected objects will be moved and can be dropped at a different locatian in th
object tree (drag & drop). When done on an unselected object, the object will be
selected and moved.

1 Cursor up/down: Move the selection up and down.

9 Cursor left: Fold the selected object, in case it is currently expanded.
9 Cursor right: Expand the currerdbject, in case it is currently folded.

1 Mouse wheel:Scroll the tree view up and down.

1 Shift + left click: Selects all controls on the current level betweenctireently
selected object and the object which is clicked on while shift is pressed. Start and
end of the selection range must be on the same hierarchy level.

1 Ctrl + left click: Changes the selection status of the clicked object without
affecting selection of other object$.the clicked object was already selected, it
will be deselected, and viaeersa. This is used to select multiple objebiste: It
is not valid to select a child object of an already selected object. Whenever an
object is added to the selection, all its child objects will automatically be
deselected and child objects of an athe selected object cannot be selected.

1 Shift + cursor keys: Moves the selection to the next or previous object but does
not change the selection status of other objects. This is a way to select a range of
objects in the tree using the keyboard only.

1 Enter: Changes keyboard focus to the LCD preview. The selected object can
now be manipulated in the LCD preview.

10.3 LCD Preview

The LCD preview shows the selected menu or the page on which the selected object is
located. In case of mulielection across differeptges, the page of the last selected object
is shown.

In a multilanguage project, the preview always shows the currently active language, which
can be selected either from théew / Languagemenu, or theEditor property page.
Selecting a different langge immediately updates the preview.

The preview can also be used to select elements on the page and change their size or
position. The following sections explain the LCD preview in more detail.
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10.3.1 Selection Candidate

Moving the mouse cursor around in thepegy window will indicate if a selectable object
is currently located at the position of the mouse cursor. This is done by showing a small
dotted frame around the selectable object.

In many cases, there will be a number of different selectable objects at the same position, so
one of them has to be picked as the primary selection candidate. This is ddme by
following rules:

91 If there are any contrsl underneath the cursor, the topmost control will be
selected. This is the control which is located highest up in the object tree and
which appears in front of any other overlapping controls on the page. Controls
which are locked or which are part of a fdate instance are skipped during this
evaluation and will therefore never be chosen as the primary selection.

1 If there are no selectable controls below the cursor, but the cursor is within the
boundingbox of one or morecollections the innermost colledion is selected.
This is the smallest possibtellection which is located the farthest down in the
hierarchy of nestedollections Similar to controlsgcollectionswhich are locked
or which are part of a template instance are skipped and are neven @dwthe
primary selection candidate.

10.3.2 Object Selection

If a selection candidate is highlighted, it can be selected by a single click of the left mouse
button. To select one of the other possible objects, perform a double click of the left button
at the sene position. This will move the selection to the next possible object. Repeat until
the desired object is selected. As an alternative, it is of course always possible to select the
desired object from the tree view.

NOTE:

Locked objects are never consideffer selection in the LCD preview. On pages with a lot
of overlapping objects, it can help a lot when objects which are currently not of interest are
locked into position via their context menu. This will get them out of the way during object
selection ad prevent accidental move or resize.

10.3.2.1 Multi-Select

Similar to the tree view, thehift key can be used to select multiple objects in the LCD
preview. While the shift key is pressed, selecting an unselected object will not deselect any
of the already seleadeobjects.When dicking on an already selected object while shift is
held down, the object will be removed from the selection.

NOTE:

It is valid to select some objects in the LCD preview and others in the tree view. Any
change to object selection in onktbe two views will be visible in the other view as well.
Note that if multiple objects from different pages are selected, the tree view must be used to
select the first object on a new page. The LCD view will indicate the location of all selected
objects even those which are located on other pages and are not visible at the moment.

Release the shift key to return to normal operation and allow for example the selected group
of objects to be moved or resized on the screen. While the shift key is held agect,
selection takes precedence over move or resizes operations.
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10.3.2.2 Selection Box

A selection box is an expandable temporary box used to select multiple objects which are
located near each other on the page but not necessarily within theskeatgon This is

useful to perform an operation like move, lock, hide, cut, copy, or similar, on all objects
within a certain area of the page. To select multiple objects via the selection box, follow the
steps below:

1 Click and hold the mouse button a short distaaeay from the objects you want
to select. This will start a new selection box if there are no selectable objects at
this location. In case there is a possible selection candidate at the desired starting
point of the box, hold down the keyto disable nanal selection and instead force
a selection box to be started.

1 Drag the mouse to expand the selection box over the objects you want to select.
There are two different types of selection box:

1. Clicking to the rightside and dragging to the left selects algyreents within
the selection box, including those that are only partially contained in the box.

2. Clicking to the leftside of the objects and dragging right selects only those
elements completely within the selection rectangle.

1 Release the mouse button when all of the elements are either partially included
(right-to-left selection) or fully included (lefto-right selection).

NOTE: Selection boxes can also be used in radtect mode tohange the selection afgroup of
objects in one stepFollow the same steps as above, but hold downstiife key. If a
selection candidate is at the desired starting point of the rseltict box, hold dowthe s
keyin addition to shift, to override the selection candidate and spawn the seldtt box.

10.3.3 Selection Indicator

The LCD preview indicates each in@lual selected object by drawing a wide dotted frame
around its outer boundaries. This frame is black and white, like the selection candidate
frame, but its dot pattern is wider to distinguish the two frames from each other.

In case there are multiple selected objects, an additional frame around the entire group of
objects is drawn. This frame has an even wider dot pattern and is light and daristdad
of black and white. When the mouse cursor is anywhere within that group frame, the cursor
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shape will change into a move cursor and the group of selected objects can be moved. A
right click on the group frame will show the mesiglect context menwith commands to
lock, unlock, show, hide, cut, or copy the selected objects.

NOTE: While it is possible to lock objects via the context meninénliCD preview, it will be
necessary to unlock them in the tree view, since they will no longer be selectable in the
LCD view once they are locked.

10.3.4 Resize Frame

When activated via the tool bar or the edit menu (see Setlid@nl), the LCD preview can
indicate the active control area with a red frame.

This frame marks the position and size of the control as specifibé icoimmon properties

of the control. It usually excludes any decorations around the control, like scales or scale
labels. Since the control can only be resized at the border of this frame, it can help to see
where it is for a particular control.

The indicdor will only be shown for the last selected control in case of a +seikiction.

10.3.5 Guides

When an object is selected, the preview will show vddéed green lines in horizontal and
vertical direction to help in alignment with other objects on the screen.

The guides are usually extending from the four corners of the selection indicator, but
depending on the selected object, other guides may be skowexample, most controls
show guides along the edges of their container box, which is the bar of a bar control or the
graph area of a trend control. Controls which contain lines of text, like text, number, or date
controls, will show guides indicatiné baselines of each line of text.

10.3.6 Snap to Edges

When activated via the tool bar or the edit mésee Sectior10.6.]), the guides shown for
the selected object will snap to nearby edges of other objects to help in exaceatignm
The effect is not very strong, but enough to correct a 2 or 3 pixel offset.
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When theshift key is pressed and held down while moving, snap tosdgemporarily
disabled Note that the move has to be started first without holding shift. Otherwése th
preview will be in multiselect mode and will not allow object move.

10.3.6.1 Adaptive Snap Strength

The snap effect will be stronger at positions where many already aligned edges are located,
or where there are long edges, compared to areasemitr edgesAll edges of the moving

object are evaluated individually for their best position. The edge with the highest score is
then selected to control the snap.

This prevents the algorithm from being thrown off by a large number of objects on a page.
It makes sure tit areas where elements are already well aligned are automatically preferred
for placement of a new object.

10.3.6.2 Back to Back Placement

The snap algorithm distinguishes between left and right, as well as top and bottom edges, to
allow for back to back placement similar objects without causing a one pixel overlap.
This is archived by the following rules:

1 Same edges align on top of each other. The left edge of the moving object aligns at
the same pixel location as the left edge of a nearby object.

1 Opposite edge align with one pixel offset. The left edge of the moving object
aligns one pixel to the right of the right edge of a nearby object.

10.3.7 Snap to Grid

When activated via the tool bar or the edit mésee Sectiorl0.6.]), the LCD peview
provides a snap to grid function. Grid size and offset are configured in the project settings
(Section13.4.3, since they are potentially different for each project. Note that there will be
no grid drawn on the LCD prew, but objects will snap to the grid and the mouse cursor
will be restricted to the grid while in vector drawing mode. The following rules apply:

1 When moving individual edges of a control during resizing, the new edge position
will align with the grid.

1 When moving an entire control, or a group, the center point of the control or group
will align with the grid.

1 When snap to edges is active at the same time, the snap to edge algorithm will be
run after the grid locking, based on the giatked position. Tis means that
aligned edges take precedence over grid locking. In many cases, using both
functions at the same time may not be desirable.

1 When theshift key is pressed and held down while moviegap to grid and snap
to edge is temporarilydisabled Note that the move has to be started first without
holding shift Otherwise the preview will be in mubielect mode and will not
allow object move

NOTE: Aligning all four edges of a control with the grid does not necessarily yield a center point
which is al® located on a grid point. Therefore a subsequent move of the control may
result in the edges being no longer aligned with the grid.

10.3.8 Pan and Zoom

Using the mouse and the keyboard, the LCD preview can be panned and zoomed as needed.
The following actions a supported:
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Mouse Wheel:Scroll up and down.
Shift + Mouse Wheel:Scroll left and right.
Ctrl + Left Button: Pan in all directions (move the mouse).

Ctrl + Mouse Wheel: Zoom in and out, centerash the current position of the
mouse cursoiRlacethe curso at the location of interest, then zoom in.

Ctrl + Keypad +/-: Zoom in and out.

Ctrl + 0: Zoom to fit. The entire page will be visible.
Ctrl + 1: Set al:1 zoom factor.

Ctrl + 2: Set a2:1 zoom factor.

Ctrl + 3: Set a3:1 zoom factor.

Cursor Keys: If no control is selected,gm in all directionsOtherwise manipulate
the selected controls (see Sectidn3.10.

Z + Left Button: Zoom to window. Drag to define a zoom window. When
releasing the mouse button, the preview wibboin to show the selected area.

NOTE:

As can be seen from the above list, the control key is associated with panning and zooming.
Remember to hold the control key down whenever moving around on a large page. While
the key is pressed, the preview can bengal in all directions by dragging with the mouse,

zoomed in and out via the mouse wheel, or set to fixed zoom levels by pressing keys 0 to 3.

10.3.9 Edge Scrolling

The LCD preview window will automatically scroll the view whenever the mouse is moved
near the edes of the view while the left mouse button is pressed. This helps when moving
objects and editing the contents of vector controls. Scroll speed increases when the mouse
cursor is moved further out.

10.3.10 Move and Resize

If a control is selected, the cursor keysd the mousean be used to move the control and
change its size. The same is true for a reétection, in which case the same change is
applied to all selected objects individuallyhe followingcommandsan be used:

f
f

Cursor Keys: Move the selected ob§t up, down, left, and right.
Shift+Up: Reduce the height by 1 pixel.

Shift+Down: Increase the height by 1 pixel.

Shift+Left: Reduce the width by 1 pixel.

Shift+Right: Increase the width by 1 pixel.

Left button inside active area:Move the selected objefdny direction)
Left button inside active area+h:Move the selected object horizontally.

Left button inside active area+v:Move the selected object vertically.
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1 Left button along an edge of the active areaMove the selected edge, either
left/right (vertical edge) or up/down (horizontal edge).

9 Left button in a corner of the active area:Resize the object.

1 Right button inside active area:Open the context menu for more operations
regarding the selected object.

NOTE: Keep the cursor key pressed to make largganges to the object. For each press and
release of the cursor key, an undo step will be recorded. Pressing and holding the cursor
key for a while will assign the entire movement to one undo step, which is easier to undo.

10.3.11 Vector drawing

If the selectedontrol is a line or polygon drawing, it can be edited in the LCD preview. To
do this, the control must first be set to edit mode. Press the deyse the context menu of
the control to activate edit mode. Once activated, the control occupies thepagérend

the drawing can be modified. Please refer to Sedtibh.11.1for a detailed description of
the vector control drawing mode.

10.4 Main Menus

Many of the items in the main windows menus do not require additional explanasio

they are commonly found in PC software. Also, a short description of every menu item can
be seen in the bottom left of the main window when moving the mouse over the menu item
in question.

All items specific to this configuration software are refeeshfrom the individual sections
in this manual \Wich explain the items function, except for some of the more general
functions, which are explained in the following sections.

10.4.1 Undo/ Redo

Undo and redo of all changes done in the main program window ifalaleavia two
buttons in the tool bar, the edit menu of the main window, or the usual accelerator key
combinationsCtrl+Z andCtrl+Y.

KD

Changes to the data point configuration, images, sounds, or fonts are currently not covered
by this system, so the prajeshould be saved before major rework is done to these areas.
For example, using undo to bring a deleted bitmap control back will not be able to also
restore the images or data points used by the control, in case they were removed from the
project in themeantime (while they were unused).

NOTE: The undo history will be kept during a normal project save, so that it is possible to use undo
to return to a state before the project was saved. However, if the option to automatically
generate a corresponding LWHBoject is active, a project save will invalidate the undo
history due to the necessary intermediate project conversion.

10.4.2 Find Objects

TheEdit menu provides & i n €uiction which opens a dialog to locate specific objects in

the project. This can be uséfar example to get a list of all trend controls or all pages with

a certain name. The items of the resulting list can be selected and the object will be selected
in the main window for review. The find dialog may be kept open side by side with the
main window, so that new search requests can be executed and the resulting item list can be
used to jump to the found objects in the project.
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The basic settings in the search dialog can be found on the top line:

il

Search Pattern: This input field can be used totena search pattern to apply to
the name and/or the object path. If the field is left empty, no restrictions are
placed on the object name or location.

Include Path: If this option is checked, the search pattern is not only applied to
the object name buhe entire object path (the location within the project) is
searched.

Match Case:This option causes the search pattern to be case sensitive.

Regular Expression: Check this if the search pattern is a regular expression
instead of a simple DOS pattern. lontrast to a simple pattern, which only
accepts one star (*) to denote an arbitrary number of unknown characters, a
regular expression is a lot more flexible and can be used to match almost any
complex naming scheme. See sectldn9.3for more information about regular
expressions.

Below the basic settings, there are a number of areas to filter objects based on type or
location. The following filter options are available:

1

Object Type: In this area, one or more of the availablgect types may be
selected to limit the search to these types. If the object type does not matter, use
the buttonSet Allto mark all possible object types as valid search results.

Control Type: This area becomes available if the object typentrol is
selected. It is used to further narrow the search on specific control types. Again,
use theSet Allbutton to select all control types if the type is not known or does
not matter.

Shared Objects: This area is used to extend the search to objects whiclotre n
located at a specific position in the object tree but are shared resources, like
images, sounds, or fonts.

Search Areas:These options allow the user to limit the search to one or more of
the top level objects in the tree. The main menu, global objaatstemplate
area can be enabled and disabled separately using these options.

At the right side of the dialog, there are some buttons available to execute the search:

1

Like Selected: This button is used to initialize the search options to the
properties othe currently selected object. If you want to find objects similar to
the one which is currently selected, press this button to have the options preset.
Then modify them as needed before executing the search.

Find Objects: This button executes the search.

Show Next: This button selects the next available search result from the result
list and jumps to the object in the main window.

Show Previous:This button selects the previous object from the search results
and shows it in the main window.

Close: Closesthe search dialog. The current search options are kept and will be
set the same way when the dialog is opened the next time.

The lower half of thalialog contains the search result list. Select one of the found objects
to see it in the main window.
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10.4.3 Find Next

To make it easy to locate objects in the object tree which are similar to the currently
selected object, the functidfind Nextfrom theEdit menu or the keyboard shortcut F3 can
be used. Select the desired object and press F3 to skip forward to ttlémlax object.

An object is considered similar if it is of the same basic type (menu, menu item, page,
control, data point €é) and has the same name
certain data point reféemgancen dlar 66hacki&risuta
project uses meaningful names for the objects, this function can be very convenient.

For more complex searches, use thefiditured search dialqgee Sectioi0.4.9.

10.4.4 Find by UID

This mommand from theéedit menu allows to search for an object by its UID. The object
UID is shown on theGeneral Properties page. This function is primarily intended for
debug purposes, when a system log entry mentions an object by its UID, and the
correspondig object should be located in the project.

10.4.5 Device Model and Firmware

When the configuration software is started in standalone mode and is not connected to a
device, theModel menu can be used to select the model for which a project should be
createdand he Firmware menu can be used to select the firmware version of the intended
target devicer software version of the LWEBOX client This enables the user to create or

edit a project, which is intended to run on an older firmware versiowith an older

LWEB client software.

10.4.5.1 LVIS Devices

When started as a phig or connected via TCP/IP or CEAD9 in standalone mode, the
menu items to select model and firmware version are grayed out, so that the firmware
version cannot be arbitrarily changed by the uSke menu itemsfahe correct model and
firmware version, as reported by the device, are automatically checked. The real time
preview of the LCD is automatically adjusted to reflect the behavior of the reported
firmware version and the project is savedairformat readable by the firmware of the
connected LVIS device.

The configuration software is always backwards compatible to older firmware versions, so
that it is possible to use newer configuration software with older devices. Also, the devices
are baclvards compatible to older project versions, so it is possible to use older
configuration software with newer devices as well.

NOTE: When using older configuration software to connect to newer devices, the software will not
recognize the firmware versioreported by the device, since this firmware was not
available at the time the configuration software was built. In this case, the software will
output a warning and save the project in the most reaadtsupportedversion. This will
be readable by the ded, due to the devices backwards compatibility to older project files,
but you may not be able to use all featyusasd the LCD preview may not accurately reflect
the behavior of the device. It is therefore suggested to first upgrade the configuration
softvare, and then upgrade the devices.

The firmware of the tVIS device can be upgraded as newer firmware versions become
available. To find the current firmware version of your device, us®ther i ¢ emdnun f o é
item in theViewmenu, which will be enabledhen the software is connected to a device or

go to the About Page on your device.

While it is always possible to upgrade to a newer firmware and keep the device fully
functional without changing its configuration data, it is often not possible to downgrade
an older firmware version, since the older firmware may not be able to read the data stored
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by a newer firmware. If a downgrade is necessary, it is strongly recommended to first clear
the device by either selecting the comm&w=inove Configurationfrom the File menu of
the main windowor reset the device to factory defautsfore conducting the downgrade.

To upgrade the device with a new firmware, selectieg r a d e Demwitem feoén
the Firmware menu, which will be available when connected tiesice.

NOTE: Do not attempt to downgrade the device to a firmware version older than the one shipped
with the deviceOld firmware may not be able to run on new hardware revisiand may
render the device unusablélways check with supportefore downgading a device,
unless it is a simple rolback to a previously installed firmware.

10.4.5.2 LWEB Projects

In case of LVIS projectghe project formais automaticallyadjusted to match the detected
device firmware before downloadHowever,the configuration softare has no way to
know which version of LWEB302/803 client software will be used to load a project saved
for the LWEB-80x model. It is the responsibility of the user, to make sureitbdL WEB
client softwareis capable of reading the chosen projectriat, selected via the firmware
version menu.

To avoid compatibility problems, it is recommended to load the LWEB client software
from the default URL on the LOYTEC webseryettp:/imww.loytec.com/lweb802/ ). This

way, the client will always be the lateglgase, which is tested to work with all features
available in the mosecentconfiguration software.

In cases where automatic updateted LWEB client version is not desired, or the devices
running the client do not have access to the LOYTEC websdoeatly installed versions

of the LWEB clientsoftware can besed. In this case, make sure to upgrade the local client
softwareas neededyefore deploying projectaged for new.WEB versions.

NOTE: For maximum compatibility to older client software, ot set the version of the project
higher than necessary tenableall required features. Increasing the versidreyond the
required minimumwithout actually using any of the new featyrean breakbackward
compatibility to older LWEB client software, tvitut adding any benefit for the project.

10.5 Context Menus

Context menus are an important part of the workflow, since most operations related to the
objects of theL-VIS project are accessible from the context menu of the object in question.
The context menusiusually opened using a right mouse button click on the desired object
in the tree view, but for objects visible in the LCD preview, the same context menu may
also be opened by a right mouse button click on the preview of the desired object.

Commands acasible via the context menus are detailed in the following sections.

10.5.1 Add Objects

Most context menus contain rumber ofA d d éommandsd addnew objectsto the
selected objectOnly those objects which may be added to the selected object are listed in
the context menu.

10.5.2 Enable/Disable Access Control

These commands are available in the context menu of menu objects and menu item objects.
The commandEnable Access Contraill go through all pages below the selected menu or
menu item and turn on tHeocked Pagdlag for all pages which have a npuablic access

level set. The commariisable Access Contr@xecutes the inverse operation, turning off
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the Locked Pagdlag on all pages below the selected object. This function is useful for
testing purposes.

10.5.3 Cut/ Copy/ Paste

Every context menu contains commands to cut, copy, ,astiedeletehe selected objext
Aside from using the context menu, objects in the tree view can also be copied using the
Edit menu from the main window or the keyboard shortshtsnvn net to the commands

The command€ut and Copy will place a copy of the selected objeutith all their child
objects into the Windows clipboard. The copy is therefore not only available for paste into
the same project but may also be pastedaniodherproject.

NOTE:

Especially with larger projects, creating a copy of an object including all its references to
data points, sounds, fonts, images, and templates requires some processing time. In cases
where the object should just be removed from the prajitbut the need for a copy in the
clipboard, it is usually faster to ugeleteinstead ofCut.

10.5.3.1 Data References

10.5.3.2 Fonts

If the copied object tree contains references to gatats these references (data point
objects) are copied without modification. For examphe copy of an entire page will
reference the same daiaintsas the original page. If the new copy should reference other
datapoints use the commaniflanage Data Pointfrom the context menu of the copied
object and reassign the data point object®ottter datapoints as explained in section
10.5.5 or consider using templates

If the copy is pasted into a different project, the referenced data sources may not be
available at all. In this case, the required data sourmesaatomatically created in the
destination project, so that the references may be resolved. For example, it is possible to
copy a page which operates on register data, ortty a completely different project and the
page will function the same way it did the original project. Registers which exist (for
example gstem registers) will be used directly, while others will be created as necessary.

If the copied object uses custom fonts and the object is pasted into another project, these
fonts may omay not be available, depending on the setup of the destination project. The
software will search all loaded fonts in the destination project to find the required fonts
(based on the font size, type and family as displayed in the font dropdown lisspitéle

font is found, it will be used automatically. If the required font is not loaded, the software
will try to load and use the font from the copied object. If this fails, for example because the
additional font would exceed the capacity of loadablets, an alternative font from the
destination project must be assigned by the user.

10.5.3.3 Translations

When objects are copied from a miéthguage project, all text and font data required to
display the object in any of the available project languages isdstor the clipboard.
During paste, languages of the destination project are matchembteages available in the
source projecby locale ID(language/region pair). It is not required for both projects to use
the same languages, or define them in the sarder. Data is taken over for as many
languages as possible, while data for languages only existing in the destination project is
initialized from the primary language of the source project. Text and font data for languages
only existing in the source gext is not pasted, but remains in the clipboard.

10.5.3.4 Images and Sounds

If the copied object uses images or sounds and the object is pasted into another project, the
referenced items will beopiedto the destination projecutomatically,if they are not
avalable yet. This will ensure that the copied object stays fully functional.
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10.5.3.5 Template References

If the copied object contains instances of templates and the object is pasted into another
project, the configuration software will try to identify a suitabl@péate in the destination
project based on the number, type, and order of objects in the template. Template instances,
for which there is no suitable template available, will cause the original template from the
source project to be copied over to the idasion project automatically.

NOTE: It is possible to change details of the template like for example the position or other
properties of the contained objectgithout causing problems for the software to recognize
the template as suitable for use. lfeanplate is automatically created by a paste operation
and the template is then changed slightly before another paste operation requesting the
same template is executed, the template will not be created again. However, if significant
changes were done tbed template in the meantime, the second paste operation will no
longer recognize the edited template as suitable (compared to the template from the source
project) and will therefore create a fresh copy of the template from the source.

10.5.4 XML Export / Import

Using theExport to XMLcommand, objects in the tree view may be exported to an XML
file. The exported object will include all child objects, but there will be no information
about loaded user fonts or dagaintsincluded in the XML output, so that impory the
XML file into a different project may lead to unresolved references to fonts opdmttsif

the project configuration of the destination project differs from the source project.

The Import from XMLcommand is similar in function to a paste comuahaThe difference
is that it reads the object to paste from a given XML file instead of the windows clipboard.

NOTE: The XML export and import functions are intended to be used for custom tools which may
be able to build a complete project (in XML forjnatit of basic building blocks, which
were prepared and exported to XML fragmerBased on information in a network
database, a custom tool may read the individual XML building blocks which for example
describe individual pages of the project and put thegether into a complete project,
which may be loaded into the configuration software and downloaded to the déwiee.
that it is also possible to save an entire project in XML format or export global parts of the
configuration, like the font set, theqgpect settings, or the data point configuration. See
section17.8for details about this function.

10.5.5 Manage Data Points

This command is available in the context menu of menus, items, pages and folders. It will
open a new dialadisting all data point objects below the selected object, which plaites

they reference and whictype and direction they have. This dialog is useful to organize
data point referencesdo batch renaming of dataoints or reassignment of datpoint

objecs to different datasources as is often requiredhen copying parts of groject, for
example to add a page for a new room based on the page of an existing room, but
referencing dataoints of the new room.

Depending on the selected objects in the gatat list (multiselect is possiblesome of
theoperations available using the buttons at the bottom of the wintmmbe disabled.

10.5.5.1 Naming Rules

Many of the batch operations open a dialog to set the naming rules for the batch operation.
The dialog proides three different levels of naming rule specification, from very simple to
very complex and powerful. The three options are:

1 No Custom Naming Rul&his is the most basic setting. It does not apply any
special rules on the source name or the target naihselected sources will be
processed and the target name will be chosen to be as close to the source name as
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possible For example the duplicate operation, when run with this naming rule,
will create a datpoint Testl from the originadata poinfTest

1 Search and Replac&his settingis usedto specify a simple search and replace
algorithm. All datasources which contain the search string (given in the first
input field) will be processed. The last occurrence of the search string in the
original namewill be replaced by the replacement string (given in the second
input field) to form the new name. Most often used in conjunction with the
reassign operation, for example to automatically reassign all data points
referencing xxx_Room001 with xxx_RoomO002tace 001 with 002).

1 Regular ExpressionThis is the most powerful setting. The regular expression
given in the first input field is matched against the original name. If the
expression matches, the entry is processed, otherwise ignored. If processed, the
matching groups (if present) are extracted and are used together with the name
template given in the second inpugldi to build the new name. The new name
will be composed of the text in the name template, with all occurrence8 of
replaced by the comés of the first matching group, alll replaced by the
contents of the second matching group and soFam.example, the regular
expression{(nvi )| (nvo){.*} _{[0 -9]} will match the original name
nviRoomTemp_2 and assign the substringsi to\ 0, RoomTempo\ 1, and
2 to\ 2, so that the new name, when using a templateOdfl- 3 will become
nviRoomTemp- 3. Pleaseefer tosection17.9.3for a complete description of
the regular expression syntax.

Below the naming rule settings & preview window, which shows a preview of the
resulting names and the number of matches in real time.

10.5.5.2 Rename Data Source

This operation allows batch renaming of data sources (the actual register, NV, or server
object name). All data sources which are nwm@d in the selected entries will be
considered for renaming. If a particular source is actually renamed depends givetine
naming rulesas described in the previous section

NOTE:

Renaming a data source does not reassign any references to that gbatds, all data

point objects which referenced the original data source will reference the same renamed
data source after this operation. To actually reassign data points to different data sources,
use thedeassigdor @uplicate and reassigroperatins explained below.

10.5.5.3 Select Data Source

This operations available if all selected entries reference the same data source. It allows
using the data point manager window to select a replaceshagantpoint which must be of
compatible type (same type andedition as the original source).

10.5.5.4 Reassign Data Point

This operationallows reassigning a batch of entries to a new data source, based on the
currentlyreferenceddatapoint Use the naming rules to construct the desired name of the
new data source from tliame of the currently assigned data source.

This is most useful to remap all data points referencing data from one room to similar data
of another room, where the data source name contains the room number for easy remapping
(only the room number from theiginal name must be replaced by the number of the new
room to construct the name of the new data source).
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NOTE: I n contrast to the O6duplicate and reassigné
reassign the data points to other existing and compatilata sources. New sources will
not be created on the fly. Instead, the reassign operation fails if no compatible data source
can be found using the new name.

10.5.5.5 Duplicate and Reassign

This operationis similar to the normal reassign operation, only thatrify name is not
used to search for an existing data source but the new name is used to create a copy of the
original data source and the selected item is reassigned to this copy.

The function keeps track of the copies it creates and ensures that easch smigce is
copied only once. For example, if more than one selected entry references the same original
data source, one copy will be made of this source and all entries will be reassigned to this
copy. As a result, data points which referenced the saueces before the duplicate
operation will reference the same source after the duplicate as well (only the referéince

be to the copy of the original source).

10.5.5.6 Create Static NV / Server Object

This operatiorallows creating local databjects from remotelata objects. Depending on

the network technology used by the device, it is possible to create static NVs which are
complementary to referenced external NVs or to create local server objects which are
complementary to an existing client mapping.

The opertion works in the same way as duplicate and reassign, except that it creates new
dataobjectsbased on existing remote sources, instead of existing local sources.

10.5.5.7 Remove Data Point

This operationremoves the selected data point objects from the projed. useful to
remove a number of data point objects in one step, instead of going through the object tree
in the tree view and removing each data point individually.

Removing data pointbjecs may be necessary to be able to remove the referenced data
poirt, since the datpoint keeps a reference count and cannot be deleted as long as it is
referenced by a data poioibject in theproject.

10.5.6 Find Instances

This menu item is available on templates only and opens the find dialog (see Section
10.4.2 to show all template instances of the selected template.

10.5.7 Expand/ Fold Tree

The commands to expand and foihe object tree are available on menu items, pages, and
folders. They can be used to expand or fold the object tree below tbeedeaibject.

10.5.8 Lock / Unlock Position

Theseentiies are available onall visible objectson a pageThey can be used to loc&r
unlockthe screen position dfie object, so that objects are not moved unintentionally while
working on other objects on tleamepage.Also, a locked object does not show up as a
candidate for selection and is not selected when clicking on it or spawning a selection box
containing the object. See also Sectl@3.2for details regarding object selegtio

Note that the lock function applies to the LCD preview window only. Locked objects may
still be selected in the tree view and moved to a different pogitithe treeonce selected.
The lock only prevents objects from being selected in the pdew and from changing
their position or sizePosition and size properties will be grayed out for a locked object.
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Applying the lock command on a collection will lock the collection and all child objects of
the collection. As long as the collection itself rémsalocked, the lock/unlock commands
will be disabled for the individual objects below the locked collection.

NOTE: If only some of the objects in a collection are locked and the collection is moved, only the
unlocked part of the collection will move, wehdll locked items will remain at their current
position. This may change the bounding box of the collection as a result of the move.

The lock state oihdividual objects in a template will not be taken ote instances of these
objects. This allows thenstance to be positioned via the LCD view, without some objects
getting stuck in their original position due to beipgsition locked If needed, the entire
instance can of course be locked into place after positioning.

10.5.9 Hide / Show , Hide Contents, Show Con tents

These commands are available on pages, groups, and other visible items in the object tree.
They can be used to hide and show the selected objedllaitsl child objects. Hidden
objects have their name displayed in geuarackets in the object tree

A hidden object will not be visible on the device after project download, but it can be made
visible during run time via a trigger command.

10.5.10 Add Items from Data Points

Available for menu objectsstarts the automatic page create wizard described in sectio
17.5 In this mode, the selected data point folder will be searched for sub folders and a new
menu item will be created for each sub folder. If there are data points located directly in the
selected data point folder, theylwbe ignored. This command is useful to visualize an
entire device folder or other high level data point folder which itself does not contain any
data points.

10.5.11 Add Pages from Data Points

Like the above command, but available for menu items. In this mbdesdlected data

point folder will be scanned for data points and pages will be created to visualize them. If
there are sub folders present, a new sub menu will be created to hold the menu items for the
data point sub folders, similar to the operation &f@dd items from data points). The page
wizard is described in more detail in sectiohs

10.5.12 Update Instances

Available in the context menu of templates, causes all instances of the selected template to
be updated. Note that dates are done automatically whenever an object outside the
template is selected after the template was modified, so this command sboublly not

be required

10.5.13 Update Symbol(s)

This command is available on template folders and templates which repgsels in
L-Studio. It triggers a Hpad of the selected symbol or symbols below the selected folder,
as if these symbols were changed and needed a refresh. Usuafigedetd butan be
helpful to check that a refresh of a symbol will not cause anylerah

10.5.14 Update Subproject

This command is available on menu items which represent an instance of a sub project in
L-Studio.Like the symbol update command;loads the entire suproject and updates the
instance, as if theubproject was changed and a radowas required.
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10.5.15 Restore Defaults

This command is available in the context menu of template instances, and all objects which
are part of a template instance. The command becomes available on objects for which there
are local changes recorded. Using thimmotand, the corresponding object will be restored

to the state defined by the template, that is, all local changes related to the selected object
will be discarded. Calling this command on the top level of a template instance will restore
the entire instarecto the default state.

10.6 Tool Bar

The tool bar in the main window contains some of the commands which are used more
often. Pointing the mouse on one of thel bar buttons will open a small bubble help with

a short description of the buttons function. Alhctions of the tool bar are also accessible
from the main menuLike the menu itemsmost of thebuttons will be mentioned in the
sections whereheir functionality is described, except feome of the general functions
which are listed in the followingections.

10.6.1 Preview Settings

There are three toggle buttons to control the most often needed aspects of the LCD preview.
m Y
They turn the following features of the preview on and off (from left to right):
1 Resize Frame:This buttoncontrolsdisplay of the rage frame (Sectiod0.3.9.

1 Snap to Grid: The middle of the three buttons toggles the snap to grid function,
as described in Sectid®.3.7

1 Snap to Edges:The last button toggles the snap to edigestion, as described
in Section10.3.6

10.6.2 Layout Tools

To aid in the layout of controls on the page, there are a few buttons located in the tool bar
which become available when two or more controls are selected in the LCBvprevi

= 52 51 e il 5 ED e

To select more than one control at the same time, select the first control, press and hold the
shift key, and select additional controls.

NOTE: It is important which of the controls you select first. The control which was sel@sted
will act as hereferencefor the layout functions, as explained below.

Once the controls were selected, execute the desired layout functions by pressing the

buttons in the tool bar or using the commands fronLgyoutmenu of the main window.
10.6.2.1 Alignment Functions

The alignment functions will align the left, right, top, or bottom edge, or the horizontal or

vertical center lines of all selected controls. The reference will be the first selected control.
10.6.2.2 Make Same Size

These functions make all selected controls the saidthwr height as the first selected
control. This function is usually used together with controls of the same type.
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10.6.2.3 Space Evenly

These functions require at least three controls to be selected. They modify the horizontal or
vertical position of the seleatecontrols such that all controls have the same amount of
empty space between each other. This function automatically determines the two controls
which have the greatest distance from each other and spreads the remaining controls out
between them, such thaach control remains as close to its original position as possible
(the overall order of the controls is not changed, no matter in which sequence you selected
the controls).

NOTE: This function may cause the rightmost or bottommost control to moveehy@xels, if the
original distance between first and last control did not allow the other controls to be evenly
distributed between them. This may be the case because a control can only be placed at an
integer pixel position, which means that the caleedaspace between the controls can
either be 4 or 5 pixels, but not 4.5 pixels. If the total amount of originally available space is
not a multiple of the calculated best fitting distance, the last control may need to be moved
a little to accommodate for ¢hrounding error.

10.7 Images

The LVIS-3E100 and LVISME200 devices use a 256 color display with a standard VGA
palette. All controls and images can therefore only use colors from the VGA palette, which
is the same as the default Windows palette in 256 colalemiv is usually available for
selection in image editors when the drawing mode is set to indexed color. Projects of this
type are also referred to as VGA projeatsl are considered legacy since these devices are
already EOL

All other models support teicolor imagesThis type of project contains embedded JPG or
PNG data which is used by the device to render the images. Images using PNG format can
also contain transparency information in a so called alpha chafmuel.color images are
displayed in thepreview in up to 3it color depth (ARGB format). Note thaurrently
available LVIS devices are limited to-b& color resolutiorand will therefore onlyisplay

262144 different colors (256k) on the LCD screRRafer toTablel for details.

10.7.1 Image Manager

All images used in the project are managed in a separate dialog window, which can be
opened either via the merkdit> | ma g @ vig the various buttons used to select an
image for the selected object.

The image manager showsseall thumbnail for each of the loaded images, along with
information about the image name, size, and usage count. Hovering over a thumbnail opens
a tooltip with more detailed information about the image, like the source file from which
the image was loadl, the image format, and if the image contains alpha channel data
(transparency).

Below the image tiles is a group of buttons to manipulate the selectedsioragad new
images. The following functions are available:

1 Add: Opens a file dialog to seleché@ load a new imagénother option to add
new images is to just drop the file anywhere inside the image manager window.

1 Reload: Causes the selected images to be reloaded from their last known source
file (as shown in the tool tip). This can be useful érash a project when still
working on an image in an external graphics program.

1 Resize: This button is used to resize the selected images. For each image, a
dialog is shown to enter the desired new size. The original image data is need for
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this function.In case it is not embedded in the project, it will be reloaded from
the last known location on disk (see also SeclidiT.2).

1 Copy: Creates cops of the selected images. The duplicated imagasthen be
resized, rotated, dlipped as needed.

1 Replace:Replaces all selected images with one new image loaded from a file on
disk. Remember to review the project for necessary changes in layout, if the
replacement image has different dimensions.

1 Reassign: Similar to replace, but theeplacement is picked from one of the
already loaded images.

1 Export: Generate new image féd®n disk fromall selected images in the project.

1 Remove: Remove the selected (unused) images from the project. Any source
data which is no longer needed is redas well.

1 Rotation: Specify the amount of clockwise rotation, compared to the original
image.

1 Mirror: Specify if the image is to be flipped along its horizontal or vertical axis.

1 Lock aspect ratio: If set, this imagewill always be scaled proportionally
otherwise its aspect ratiomay change since width and height are scaled
independently This option is important for automatic scaling of bitmap control
contents.Note that automatic upscaling of pixel images is only done when this
option is not set.

1 Remove Unused:This button will remove all images which are currently not
used in the project. This can also be done when the project is written to the
device. If there are any unused images at this time, a dialog appears is shown to
check if the unused imagebkould be deleted before download or not.

10.7.2 Image Size and Auto -Scaling

In many cases, an image will be required in different sZesexample darger size for a
push button, and a smaller one for an icon. There are different approaches to handle this:

1. Load two different images, maybe even slightly different in design. For each
button or icon, select the desired image from the image man@igerbitmap
control, which is set to autsize by default, will adjust its size to the size of the
selected image.

2. Load the image in the largest resolution required, and create smaller-¢dmaip
copies using th€opyandResizebuttons in the image manager. As above, select
the desired image for each button or icon.

3. Load the image in the largest resolution requiadeven better, load it in SVG
format, and assign this image all buttons and icond/lanually €t eachbitmap
control to the desired siz&hecontrol will leave autesize mode and thassigned
image will be scaled automatically to fit the control.

Eachof these approaches has its advantages and drawbacks. The first approach is suitable
for cases where there is a large difference in image size, such thatsdalny the same

image does not work well. In this case, there are essentially different imse$on the
different buttons and icons.

An advantage of the copy and resize approach could be that the controls staysizeauto
mode and will adjust themselves automatically to any change in size of the assigned image.
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It is therefore possible to resia@ image using the image manageesizebutton, and all
controls(in autasize modelsing this image will automaticalbpdjusttheir size.

The third approach is probably the most intuitive one. Select and assign the image from the
image manager and agjuthe control to the desired size afterwards. The advantage is that
each image is only listed once in the image manager, no matter how many size variations
exist in the project. The disadvantage could be that the control leavesizutmode and

will no longer adjust its size when the imported imageesized via the image manager. It

is suggested to use templates, to ensure uniform control sizes and allow adjustments to the
design later on, without manually resizing every single control

NOTE:

All of the above can be combined as needed. For example, two separate images can be
prepared in the image manager for the tsipes which are used most oftevhich ensures
uniform control sizes and a clear design, while a few extra sizes can be done by resizing th
control, which avoids the need to create and manage additional image variations just for
these special cases.

10.7.3 Embedded Sources

When an image is loaded, its original file data is embedded in the project. This helps for
operations which need the originahage data, when the project is edited in a different
environment than it was originally designed, and the original files are no longer available.

The same source data is embedded only once, even when it was imported a number of times
in different sizes orotations.When the last image generated from a specific source file is
deleted, the embedded original @& removed as well.

10.7.4 Color Reduction

If a true color image is loaded, like for exampldRGor a 32-bit BMP or PNG file, the
configuration softwarewill automatically create a VGA color version using a Floyd
Steinberg dithering algorithm. When used in a VGA project, this color reduced version is
used, otherwise the original data is used if already available in JPG or PNG format, or the
original imagedata is converted to JPG or PNG, depending on the image properties.

In VGA projects, dithering will be noticeable when viewing the images from a close
distance, which will be OK for photeealistic color graphics, but might be unwanted for
line-art graphis, which contain large areas of uniform color. In such areas, dithering to the
exact color would not look as good as just picking one color from the VGA palette which is
closest to the intended color. If this is required, it is best to design the graghigsthe

VGA palette and saving them in 266lor indexed format, like for examplett BMP or

GIF. It is important to make sure that the palette used by the graphic tool is in fact the VGA
palette, otherwise the image will still need dithering.

10.7.5 Transpar ency

Transparency is handled in different ways, depending on the color mode of the project and
the properties of the image. In VGA projects, all images are displayed using VGA colors
only and transparency is defined by selecting a color index from the p&dtte. All

pixels using this color index are considered transparent if transparent background is turned
on. In true color projects, transparency is more complicated. Several cases exist:

I The image contains transparency information (alpha channel datfhjslcase,
transparency is defined separately for each pixel in an additional set of data
embedded in the image file (the alpha chanrfl)pixels of the imagewill be
drawn according to their RGB color values from the main image data and the
opacity wlues from the alpha channelndependent of thetransparent
backgroundoption.

1 The image does not contain any transparency information and uses colors which
are not part of the VGA color palette. In this case, all pixels are drawn fully
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opaque, becausedte is no alpha channel data available and the specification of
a transparent color by VGA color index is not possible. This is the case for JPG
or BMP files andhlso for resized VGA images

1 The image does not contain any transparency information, butoangesolors
from the VGA palette. In this case, transparency can be defined by VGA color
index in the same way as in VGA projects.

The LCD preview will show the image in the same way as the device, so the behavior of
transparency can be checked there oAsointing the mouse over an image in the image
manager will show a tool tip containing more information about the loaded image. In this
tool tip, it will be noted if the image contains alpha channel data and what the original
image format was.

10.7.6 Animations

Animation is supported via animated GIF and true color MINGAPNG files. MNG and

APNG animations are preprocessed by the configuration software when used in projects for
VGA devices, such thaill formats may be used independent of the target devicelmode
Note that for true color devices, MNG APNG format is preferredas it avoids color
dithering artifact@nd allows transparency

NOTE: Keep in mind that playing animations can result in a significant use of both memory and
CPU time. Also, there is nepecial handling for animations which contain only one frame.
Use a still image file format like JPG or PNG for images which are not true animations.

10.7.7 Supported File Types

The following image file types are supported:

1 Bitmaps (*.bmp)

1 Icons (*.ico)

1 Joint Phaographic Experts Group / JPEG (*.jpg)

1 Tagged Image File Format / TIFF (*.tif)

I Portable Network Graphics / PNG (*.png)

1 Animated PNG / APNG (*.apng or *.png)

1 Multiple Image Network Graphics / MNG (*.mng)

1 Scalable Vector Graphics / SVG (*.svQ)

1 Graphics Intethange Format / GIF (*.gif)
The file open dialog automatically shows all supported graphic files it finds in the directory.
Unsupported files are hidden, for example Visio, Garedw, or AutecCAD proprietary

vector drawing files, which cannot be importgidectly. Use the programs export function
to save the image in SVG or PNG format for use in théd project.
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NOTE:

When using SVG format, make sure the image contaiesndBoxattribute. This attribute

is used to define the exact boundaries of the enagaking sure that all versions of
configuration software and LWE®02, running in different browsers, will render the
image in the same way. Although SVG files without a defined viewBox may be imported,
they may render differently on different browsersddferent versions of configuration
software, since a bounding box will be calculated automatically based on the vector data of
the image. Algorithms to do this may vary and yield different results.

10.8 Fonts

Every device has a set of three basic fonts wbater the IS@8591 (Latin-1) code set in

three different sizes. To extend the available choices, the configuration software and the
device support user loadable fonts in most common formats, including TrueType, Typel,
BDF, PCF, OTF and others.

The L-VIS configuration software is shipped with a set of selected freeware fonts to cover
Western (1IS@G8859), CIK (Chinese, Japanese, and Korean) and also Uni&aaié ({646
character sets. These should cover your immediate needs for a large number of languages.

In addition, any of the available Windows TrueType fonts may be. used

Fontsin PCF or FNT formaare fixed size fonts, meaning that each of them is designed and
optimizedfor a specific resolution. Mogif thesefonts are therefore available in a number
of variants, starting at very small sizes, up to about 24 pixel resol\Wtiben loading a font
which is available in a vector format like TrueType or OpenType, will have to specify
additional parameters, likeofit face andsize in points (1/72 inch)The configuration
software willthen addhe font in the desirestyle andsize for you.

NOTE:

Vector fonts are rendered witlinti-aliasing techniqueon all devices except L\VAEE100

and LVISME200, which are limited to the VGA color paleffdnis may leada faded line
segments when the line width falls below the LCD resolution at small font sizes. For this
reason, some vector fonts contain optimized pieesions for small sizesvhich are
automatically used in place of a rendition of the vector data. fibrd does not provide
optimized data for small sizesnti-aliasingmay be turned off.

10.8.1 Font Import

New Fonts are added to the project via the font import didlogopenthe dialog, either
chooseS el ect rfremvtheffamtnseleetor dropdown, or prake Add button in the
font manager (see next section).

The font import dialog opens with a list of installed Windows fonts to choose from.
Depending on the selected font, a number of different font faces or styles may be available.
The standard face is ually called Regular other faces which are frequently available
includeBold, Italic, Light, Condensed, Narrow, Blaak any combinations. Upon selection

of a specific face, a preview is shown in the box below the font settings.

Since a TrueType font cdre rendered at any size, the desired import size must be selected
before adding the new font to the project via @€ button. This is because an imported
user font must always be fully specified, including font family, face, and size.

To import a font fron a file rather than the operating system, pres©thee n  Foutlore é
Select the desired font file using the file open dialog. fohéimport dialog willthenshow

the font properties detected in the file and allow to specify any options whéchvaihble

In case the selected file contains a collection of font faces, like a TTC font catalog, the
desired face may be selected fromfagedropdown. In case it is a vector font, the desired
size can be selected from tB&zedropdown.
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NOTE: For fonts imprted via file, no preview is available. This is because the imported font may
use a format not natively supported by Windows, for example PCF, so it cannot be
displayed in a Windows Ul element like the preview text box. Fonts selected from the list of
installed operating system fonts can be used in a dialog, so a preview can be shown.

10.8.2 Font Manager

All custom fonts are managed in a separate dialog, which can be opened either via the
commandF o n t fioré@ the Edit meny or via the buttorOpen Font obMtemager é
Common Propertiepage.

The dialog contains a list of currently loaded fonts with some extra information, like the
type of font, size, number of characters contained in the font, the number of times the font
is currently used in the projedgnt licersing information,and the source file from which

the font was originally imported or where it was found the last time it was seaisded

also Sectiori0.8.3.

Below the list are some buttons to manage the loaded fonts, adfbnts, and remove
unused ones:

1 Add: Opensthe font import dialog described in the previous sectiimee new
font will be added to the list of loaded fonts if not already loaded. The same font
can be loaded multiple times in different sizesl variationsNew fonts can also
be added by droppirgfont file anywhere inside the font manager window.

1 Reload: This will try to reload all selected fonts from their currently known
source filesThis is of course only available for fonts imported from files.

1 Resiz: Available for vector fonts, allows changing the size of the font. The
original source file may be required for this operation, unless it is already
embedded i n the pDoojneoctt e(nsbeeedelvit)oen to pstoi uornc e

1 New Size:Create a new font ia different size from an already loaded font.

1 Replace: Replace the selected font with a new font loaded from alfilthis
operation causes a change in font size or style, it is recommended to check the
project for required adjustments.

1 Reassign:Reasgjn all current uses of the selected font to a selected replacement
font, so that the old font ends up unused.

1 Remove: Remove the selected font from the project. Only possible with fonts
that are currently unused.

1 F i n d@pens the find dialog and shows abjects which are currently using
the selected font.

I Assign to SelectedAssigns the selected font to all currently selected objects (the
controls which were selected when the font manager was opened). Useful to
immediately see the result in the LCD praviithout closing the font manager.

1 Show Target Size Changes the display of the font size to show the reduced
target size (only containing the characters currently in use). This is useful for the
small L-Vis devices, which use prebuilt and optimized wamsi of the fonts.
Large devices usually read the original font source file, so the reduced size has no
meaning in this case.

1 Disable antialiasing: In cases where a vector font is rendered in a small size,
the line width may fall below the LCD resolutiazgusing lines to fade out. If the
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font does not automatically provide an optimized pixel rendering for small sizes,
the font rendering can be changed from -afitised to monochrome, avoiding
faded lines in expense of edge smoothness. The effect is imelgdissible in

the LCD preview.

1 Do not embed font source If possible, the original font source file will be
embedded in the project file, such that the source is avaifablhe client to
render the project exactly as shown in the LCD previeov mostfonts, this will
be OK, but font files can vary a lot in size, ranging from some 50kB to over
20MB. Font sources which are obviously too large will be excluded
automatically, but for other fonts, the user may choose to not embed certain font
toreduce thk size of the project, especially for older devices (L-8E3.00)

1 Use installed font: Available for LWEB projectsjndicates that the actual font
data should not be embedded, since it is assumed that a suitable font is already
installed on the client. Alhecessary font properties like type face family, style,
weight, and stretch are saved with the project, to allow the LWEB client to pick a
suitable font from the system it is running on. The difference compared ttw the
not embedoption is that there wilbe no prerendered font data replacing the
missing original font file. It is assumed that the font is installed on the client and
the project will be rendered as if the font was embedded-alasing and other
features requiring the original font datdlwot be disabled.

NOTE: If the original font source is not embedded in the progext is not assumed to be installed
on the client the configuration software will analyze the project and-pmeder all
required glyphdor the client to use as a repkament for the original font data. Since the
pre-rendered glyphs are bitmaps, maati-aliasing will be available. Alsochanges in text
layout may occur, since the prendered font data will be misgjrkerning tables and other
metainformation required foroptimal layout of specific character sequencése LCD
preview will reflect any differences in layout immediately when the options are changed.

If available, the size of the original vector data will be shown in parenthesis following the
path to the sowe file. If the font source is embedded, some operations like resize and new
size can be executed without the need to locate the original file on the PC. In case the
original file is not embedded, it will be searched on the PC where the configuration
software is running. This mechanism is detailed in the next section.

NOTE: Complex writing systemandlocalized controlscannot use pre-rendered fontsat all. Text
shapingand layoutfor complex writing systems needs the original font data to work, while
localized controls do not allow the configuration software to determine a complete set of
glyphs required during run time to display localized content. It may work for one language,
but not for another one, so make surealways embed fontssedfor localizedcontrols

10.8.3 Font Embedding

When a custom font is used for a project, the original font source is usually embedded in
the project. Thigype of use may be restricted, or requarsuitable license from the font
vendor In case of TrueType or OpenType foritse font designer may have added certain
information in the actual font fileo reinforce what he specified in his license agreement
and govern how the font may be embedded in electronic documédmstoit manager
reads and displays this informationaifailable
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NOTE: The configuration software reads and displays the availebibedding flagfrom the font
file for informational purposesonly. It does not enforce a particular use of any of the
loaded fonts based on this dataor does it guarantee thahis data was accurately
prepared by the creator of the font source.fllgnbedding information from the font file
does nofconstitute a licenseand as such cannoéplace a written license agreemelitis
the responsibility of the project designer tomgay with the termsand conditions of a
written end user license agreement issuethbyont vendor
The possibleembeddingmodes and theigeneralmeaning asdefined by theOpenType
standargarelisted below

1 Unrestricted: There is no limit how the fadrmay be used when embedded in the
project. It may be installed on another system, modified, used to edit the
document and so ohklsually used in open source fonts.

1 Editable: The font may be embedded and used to edit the document on other
systems, where éhfont would not be available otherwise (not installed). This is
the most commomode particularly for Windows fonts licensed by Microsoft.

1 Preview: The font may be embedded, but only used for (pre)view and printing,
but not to modify the document (addweontent using the embedded font), when
the font is not available on the system on which the document is opened. This
modeis used by some of thé“®arty fonts available on Windows.

1 Bitmaps only: This is a rarely used mode, in which jemdered bitmaglyphs
contained in the font file may be embedded, while it is not allowed to embed the
vector data (for scalable glyphs

1 Restricted: This font may not be embedded in a document at all. To use such a
font in a project obtain a licensed version of the fdnom the font vendor. A
licensed font file should not use this embedding mode.

NOTE: If a restricted font is embedded in an LWEB project, the browser viewing the project may

refuse to load the font, based on the data found in the font file. The cotibgusaftware
doesnot alter the original file in any way, to trick the browser into using the font. The font
embedding flags stay intact, so the browser can see them and make his own decisions. If a
custom font does not show correctly in an LWEB cligmck the licensing of the font. It

may be a restricted font and the browser in question may enforce the license.

10.8.4 Font File Location

When a project contains a user definedt fiomported from an external file, it may be
necessary to access to the origified when working with the projecAs long as only the
pre-installed fonts are usedccess will be possiblnce theefiles are located in a known
place on every installation of the configuration software. However, if fonts from an external
source are i, they too must be available whenever the project is loaded and modified
and the user has to make sure to deliver the font file together with\h® project file, if

the project is to be edited on a different PC, where the font may not be aviildtdesame
location.

Most operations can be completed without access to the original file, when the font is
embedded in the project. If this is not the case, the original file has to be searched. To locate
the original font file, the configuration softwamill automatically try the following
locations in the given order until a suitable font is found:

1 The list of source files embedded in the project.

1 The full path from where the font was built the last time.
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i The directory containing the project file.

1 A fontssubdirectoryof the directory containing the project.

1 The fonts directory of the configuration software installation.

1 The Windows system font directory.
If the font cannot be located in any of these places, the user is asked to provide an
alternative fonhfile. If the font can be found, the project is updated with the newly located
font file to reflect any changes (a new version of the font may have been installed).
Based on the above search order, the easiest way to make sure that a project canrbe used o

any PC is to either embed the source file in the progecitore all custom fonts which are
used in the project in the same place where the project file itself is located

10.8.5 Font Recoding

The L-VIS configuration software as well as theVILS device itsdl is Unicode enabled.

All text entered in the configuration software and displayed on the device is encoded using
UCS-2 as defined inthe ISO-10646Unicode standartb cover the entire basic multilingual
plane (BMP) PCF and BFD fonts may use other encgdjrsuch as IS@859, JISX0212,

Big5, IBM, or Microsoftcode pages¢for example MSCP1250). If such a font is loaded, it

is automatically recoded to@5&-2 before it is used, since the\lIS deviceitself does not
recognize encodings other thex€S-2. The font recoding is done using the coding tables
found in the directorfgncodingsjocated in the program directory. New encodings may be
added to make them available for the imporspécialfonts.

NOTE:

Fonts in other formats than BDF or PGfannotbe recaled using the installed encoding
tables, but they usuallgontain an ISG88591 or ISG10646code pagevhich can be used

asis, or there areAdobe Typel glyph names to facilitate recoding tHCS-2. While there

are practically no vector fonts which do nmtovide any of this information, it may be an
issue when loading old Windows fonts for other than western languages. Such fonts may be
converted to BDF format in order to allow recoding using the installed encoding tables.

10.9 Sounds

All devices except LVISSE100 and LVISME200 support the playback of sounds and
streaming of MP3 data (web radio). To start and stop sound playback, new actions were
introduced. The play action is linked to a sound loaded from disk or defined by a URL. To
manage the sounds defingd the project and link sounds to actions, a sound manager
dialog is used, similar to the image manager dialog. The dialog can be opened fExit the
menu, via the commar® o u n a byépressing th& e | ebwttor® on the action property
page to select theound to play back.

To add new sounds, use thdd File or Add URL buttons, depending on the type of sound

you want to add. Sound files loaded from disk are usually in MP3 format, but the
configuration software will also allow opening wave files and re¢bde to MP3 for use

on the device. The preferred MP3 type is stereo, up to 128kbps, using a constant bit rate.
While other coding variants may work as well, it is generally not useful to load 384kbps
variable bit rate or other very high quality formaténce they would only use an
unnecessary amount of space and processing time. If problems are experienced during
playback, it is recommended to change the coding to a basic format and try again.

Similar to the image manager, the loaded sounds may be reédgcether sounds while
keeping the linkage to already defined actions, sounds may be reloaded from disk if the
disk file has changed since the last import, and unused sounds may be removed from the
project.
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There are also buttons to play back the loadrohd on the PC for preview and to export
sounds contained in a project to normal files on disk.

10.10 Template -System

This section gives an overview of the temelsystemand shows the advantages over a
completely manual configuration by copy and edit. It temaed as an introduction to the
subject of templates arghouldfacilitate the understanding of the technical description in
Section11.15

10.10.1 Efficient Project Development

The concept of templates and instances provides a pdweol for cost savings regarding
service effort for creation and continued maintenance of customer projects. Especially for
projects with recurring graphical elements, like room automation, the effort for creating the
project is considerably reduced. Befnces to data points used by the template can be
variable, such that each instance can automatically work on a different set of data without
any extra work to reoute the data point references manually. For continued maintenance,
templates offer much me than a simple copy, because each instance is linked to the
template it was created from, and automatically follows any subsequent changes done in the
template, even after the instance was created.

Another advantage is that projects using templates igréfisantly better structured,
reducing the effort for maintenance and extensions in the future. Project documentation can
be done mostly by documenting the templates, without sacrificing the convenience to have
the documentation readily available anywh#rroughout the project.

Building a library consisting of templates for various applications can lead to consistent
user interface designs across different projects, considerably increasing the recognition
value of a companyds product s.

A typical user inérface will consist of a header, footer, navigation area, and a main area
containing elements to display information and input data. Using a template instance for
each of these areas can guarantee a consistent placement of Ul elements across pages,
avoiding shifting effects due to inaccurate positioning of for example a navigation button.
This leads to a more professional and intuitive interface, with a consistent layout across the
individual pages of the project. Local deviations from the template coraenisssible for

each instance, allowing changes to text, color, position, or visibility, to name a few.

10.10.2 Improve Marketing

Templates not only speed up commissioning and maintenance of individual projects, they
can also help in technical sales and distidyuto create demo applications. For example, if

a room automation project based on templates was done for a customer before, this same
project can easily be adapted to match the requirements of a potential new custmmer

that it can be used as a denttxchanging the entry graphics, the company logo in the
header, and adjusting colors and foigtisually enough to make the demo look like a
customerspecific solution.

10.10.3 Corporate Design

Corporate design in a building means specific requirements froroutemer regarding

the appearance of visible elements in the entire building, including graphical user interfaces
for room control. Such requirements are best met by using templates, since they provide the
flexibility to deploy a certain look throughoutetproject easily, without editing a lot of
individual components.

Any templates created in this process can hesesl for other projects of the same customer
to maintain a consistent crepsoject design.
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10.10.4 Solving Complex Tasks

Templates can be nested disieach other, which means that a template can instantiate
other templateto accessheir functionality, thereby automatically taking over any changes
or improvementsdoneto the instantiateathild template, for all instancesof the parent
template

This mechanism can be used to create a type hierarchy, where simple elements are put
together to form more complex parts of the user interface, wdaahn turn be used to

create the content of entire pages. On the top level, only one template may need to be
instantiated to provide the content fin entire page. Which template to use, would depend

on whether the page should be used to control lights, sun blinds, or any other system. Such
a pagetemplate would contain instances of a header, footer, and navigamplate, as

well as an appropriate content template (lighting, sun hlindHV AC ¢é)

10.10.5 Improved Structure

As shown in the above section, the use of templates can greatly enhance the structure and
therefore maintainability of a project. It guaranteest ttiee project follows certain
standards, no matter who is building the top level project based on the templates from a
readymade library. Templates can be organized in a folder hierarchy to categorize them
into subsystems. The tree icon of a template datiés if that template is currently
instantiated anywhere the project such that unused template, which may have been
copied over in a batch from a template library can be removed at the end. The context menu
of a template instance provides a commangutop to the template associated with the
instance.

Each instance maintains a listaif its data point referenceg®/hen setting up the base paths
for a template instance, this list can be consulted to make sure the instance is operating on
the desired da set and all required data points could be found.

All templates and their instances are constantly monitored by the configuration software for
possible problems, like non existing base paths, or missing data pamytdemplate or
instance that failedree of these checks is marked with a red warning triangkdett the
project engineer.

10.11 Workflow

Even though there are a lot of things to configure, creating a new project really is not that
complicated. If this is your first attempt to create a proje¢ctight help to concentrate on

one thing at a time to avoid unnecessary confusion caused by switching back and forth
between objects and their different property pages.

A simple workflow is suggested below:

9 First, build the desired object hierarchy usihg tree view at the left. Use the
context menus to add, cut, copy, and paste objects and use drag and drop inside
the tree view to move existing objects around. It is also possible to have a second
instance of the configuration software running and copyépabjects between
the projects. In the property view, keep eneral property page open and enter
names and descriptions for your objects as you create them. Do not get lost in
detailed object configuration at this time!

1 You should now have an objeceé containing at least the hierarchy of menus,
menu items, pages, and the basic controls which will be used to display and enter
data. All objects should be clearly named. Now is a good time to go through the
menus and configure their basic appearanckecBene menu at a time from the
tree view and keep thHeommon Propertiespage open in the property view. For
each selected menu, enter a menu title intadfield and select the desired font.
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1 With the Common Propertiesstill open, go through all menteim objects and
enter each items text in the text field. Choosing a medium sized font, like the
12x16 ROM font, will make it easier to select the menu item on the touch screen.
I f the item text does not fit tbw width
The required menu width will be set at a later step, when all menu items have
their final text assigned. While you are at the common properties page, you may
also load an icon for the menu item, which will be shown to the left of the item
text.

1 Go backonce more to the menu objects of your project and opeM¢mei/Page
property page. For each menu, setG@uatainer Widthsuch that the longest item
text fits the menu. If your items use graphical icons as well, you may need to
adjust the width reserved the left of the item text such that the widest icon will
fit. In case the menu contains more items than fit on the screen, make the scroll
bar wider, so that the user may easily grab and drag it with the index finger. The
default width of the scroll bais designed to look good for menus which do not
need a scroll bar.

1 Now go through your pages and lay out the controls as desired. While a page is
selected, go to thEommon Propertiespage to select a background bitmap for
the page, or go to th€olorpage t o sel ect a background c
should need to configure for the page itself at this tiNwe that each page for
which you set a fulpage background image will require additional memory
(RAM). To place small logos or page headers, usegneap control instead and
select a suitable background color for the rest of the page. Thieeuilire less
memoryand be more efficient when switching pages

1 As you lay out the controls, it is a good idea to also set their properties to modify
their apparance, since this will ultimately change the size of the controls and
may have an impact on their placement on the page. For text and bitmap controls,
you should already have the data points connected and the mapping tables filled
in, bar and trend cordls should have their final settings of scale, tick marks and
value range. The individual property pages are discussed in more detail below.

I Add actions, alarm generators, mathematical objects, and other global objects
you require to put functionality intgour project.

1 Finetune colors and transparency on @aor page andhe visibility of objects
(layerstack up by using drag and drop in the tree view.

This is of course not a complete list of things to do, but should give you an ideatwhere
start fran a blank project.

If objects or complete pages are copied from one project to another project, the copied
objects may contain references to data points or loaded fonts which do not yet exist in the
target project. If possible, any missing data pointsoats will be created automatically in

the destination project. If this is not possible, for example if an object references a data
point from a foreign technology (copy from a BACnet project intGEBA-709 project),

these references will be lo§ee Sectin 10.5.3for details about copy/paste.

NOTE: For best results, make sure to review Sectibd® and 10.3 for details about important
mouse and keyboard functions, aslivas Sectionl0.5 about commands in the context
menu.

10.12 Common Property Pages

The individual property pages visible in the property view will change according to the
currently selected object. Most property pages are diregitiyerd to a certain type of object
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and will be discussed together with the object itself. Some pages are used to set common
properties and remain visible all the time. These common pages are explained below:;

10.12.1 General

This is the page which should be operile/kereating new objects in the tree view. As you
create new objects, give them a suitable name here, to clearly identify them in the tree view.

NOTE: The object name specified here has nothing to do with the appearance of the object on the
device, if it & a visible object at all. The name on this page is just the name of the object in
the object hierarchy. The name should be chosen such that looking at the tree view is
enough to understand what an objectigedfor.

The large area below the name fielah ¢ee used freely to enter any description which might

be needed for other people to understand what this object does, why it is here, how it
works, and so on. This can be used to store the projects documentation together with the
project, improving reusaliy and maintainability, in case the project is taken over by
another person later on.

The object description is shown in a tool tip when hovering over the item objbettree.

Additional information shown on this page is the unique ID of the objgaval as the
estimated memory usage on the target device.

NOTE: The unique ID of the object is used for identification. If the object records data which is
stored in a file (trend log or data log), the file name will include this ID in order to match
the data files to the respective controls. The UID is also used to reference other pages in
the project (actiorShow Page

10.12.2 Common Properties

The Text field is used to configure the textual part of an object. This may be just ordinary
text or a format stringnstructing the object how to format its text output. For menus and
items, this field holds the menu or item title as it appears on the device, for controls which
display text or numbers (text, numeric, and date controls) this field contains a forngat strin
mixed with additional static texSince these controls may need a larger amount of text to
be entered, a separate property page calttitbr is available to easily enter and review
larger chunks of text.

The alignment buttons allow to adjust the alignent of the text inside the display box
(left, middle, or right aligned). Théont window is used to select the font for the text. If
other than the buiin fonts are needed, additional fonts can be loaded into the project using
the font manager, which cabe opened viath® pen Font lolaton T lgeefanté
manager is covered in more detail in secfiorB.1

Text is used by various objects in different ways, as shown below:
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Object Type Usage of the Text field
Menu Directly used for the menu title.
Menu Item Directly used for the menu item text.

Format string which may contain one %s placeholder, which will be
replaced by a string taken from a mapping table or a connected string
data point. For static texts, uagext control and fill in the static text in
the text field, without using a %s placeholder. The %s placeholder
conforms to standard C rules and may include additional format
modifiers between the % and the s:

<number> A number following the % sign forsea field with for the
Text Control string of at least the given amount of characters. If the string is shortg
is padded with white space at the left (right justified within the given
field).

- A dash preceding the field width means the string should be left
justified inside the field (padded to the right).

.<number> A decimal point followed by a number is interpreted as the
maximum length of the resulting string.

If locale dependent formattingis not used, it is aofmat string which
may contain ne placeholder for a floatingomt value, for example %f,
%g, or %e. To display a hexadecimal value, the placeholder %x may
used together with the optid@@onvert Data Point Value to Integaich
is available on th&lumeric Control property page (detiaid below).

There are a number of format modifiers available for the expert user 1
tailor the output of the numeric control. Novice users may use the for
string wizard property page to construct a suitable format string witho
knowledge of the details

In case ofocale dependent formatting the Gstyle format string is
replaced by a simple placeholder &galue} or ${value:<number>} as
in ${value:120}, at the position where the formatted value should app
The optional value defines the minimuralél with of the formatted
number in pixels, for alignment purposes. All format related options,
including the padding, are set on the number control property page.

Numeric Control

In addition, number controls recognize a place holder tag of the form
${unit} or ${unit:<num ber>} like in ${unit:40} and replace it with the
effective engineering unit of the connected data pdimé. optional
number defines a minimum width reserved for the unit, to allow table
layout of numbers using different units.

If locale dependent formatting is not used, it is aatetime format

string which may contain a number of different placeholders to displal
date and time in textual form. The format string conforms to the ANSI
strftime() function and is detailed in the appendix of thicument. Oa
separat@roperty pagea format string wizard is available for the user tq
create a correct date/time format string without knowledge of the dets
Date Control Expert users may also look up the available placeholders ina C
programmers manual fone strftime() function.

In case ofocale dependent formatting the format specifier changes to
a different syntax used by the local@are date formatting routines. This
format can be managed entirely through the Ul oDh&/Time
Control property pageso the user does not need to be familiar with it
syntax. However, it could also be edited manually.

Whenlocalized customdate format is selected, the text field is used to

Alarm List enter the custom date format pattedtherwise it is unused.

Table5: Usage of the common text fieldr visible objects

Also available on the common properties page are fields to enter the posston and
sizeof the selected object, if the object is a control. However, position and sizetadlso

are usually modified directly in the LCD preview using the mouse or the cursor keys. For
more information about position and size of controls please see step 5 of the tutorial.
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The checkboxAuto-Resizeis normally turned on, so that controls whialpport it will

resize themselves automatically to accommodate the largest content they need to display
according to theext field and theentriesin the mapping table. The checkbox may be
turned off forsomecontrols to prevent automatic resizing andtsetdesired size manually.
Resizing a contromanuallyin the LCD preview or by changing the width and height
propertiesautomatically turns off the AutBesize option.

NOTE:

Manual size for texand numbercontrols is most often used when fiveal lengthof the

displayed text is not known at configuration tjroethe selection areaf an input control

should be larger than thdisplayedtext. Examples for ituations in which the final text
lengthcannotbe determined at configuration time include numéed datecontrols using

localizedformatting, andtext controls receivingontentfrom the network.

Next to thescreen coordinate section is an area where a bitmap can be loaded. A number of
graphic formats are supported, for example BMP, JPG, PNG,, T®%E and others.
Pressing the butto® e | e opensthe image manager dialog, where all images of the
project are shownln this dialog, new images can be loaded, unused images can be
removed, and existing ones can be replaced by others or resitaed, ad flipped as
necessaryGraphics import is discussed in detail in sectiory.

Depending on the object type, the image is used according to the following table:

Object Type Bitmap is used foré

Menu ltem Icon which is showna the left of the menu item text.

Page background. The loaded bitmap should match the sesesation of
the device, for exampl@20x240 pixels. Smaller background pictures are
placed in the top left corner of the display. For example a 320x2@itm
would appear as a page header, while an 80x240 bitmap would appeal
vertical bar at the left.

Page On devices supporting true color, the best format for page background
images is JPG. If the original image does not fit the screen resolution, i
may be rsized in the image manager dialog.

To place smaller static bitmaps anywhere on a page, use a bitmap con
and assign the bitmap to the control instead of the page, then move the
control to the position where the graphic should be located.

Bitmap to show when the control is created. If the control does not havi
mapping table attached to it, this is the only image which is shown by t
control. It is then similar to a text control containing static text. Bitmap
controls may be used in thigy to place logos or other graphic elements
anywhere on the screen.

Bitmap Control On devices supporting true color, the best format for icons is BIN&/G
since tleseformats can support alpha blending, which results in a smootl
transition between the icon and thadiground along the icons edges.

If a mapping table and a data paameattached to the control, the images
from the mapping table may replace the image specified here, when ne
values are received or selected by the user.

The bitmap is usetb draw a moving handle or indicator, at the center
point of the border line between the empty and the filled area of the ba
the edge of the moving bar). &he bar controls propertiés modifythe
drawing position for the bitmap.

Bar Control

Thebitmap is used as a faceplate for the knob control. The control is
automatically fixed to the size of the faceplate image. Using the knob
control properties, position and radius of the knob need to be adjusted
match the loaded faceplate.

Knob Control

Webcam The bimap is displayed centered in the control window when video

playback is turned off.

Table6: Usage of the common bitmap for visible objects
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Below the screen coordinatés an area for additional optionshe Data Input Access
Level defines the equiredminimum access levdbr data inputvia the selected object
(available forinput contros). The access level must be equal to or higher than the level
specified here, otherwise the user will see the control but will not be able ¢b iselad
input new data.

Simple controls like text, numbers, bitmapsd vector controlgan also be rotated and
flipped in X and Y directiorusing the options on this pageote that this will affect the
entire control. For example, rotating a bitmamttol will show all bitmaps from the
mapping table rotated accordingly. To rotate individual images, use the options in the
image manager.

TheLine Break option is available for controls which output one or more lines of text, like
text, number, or date atrols. If the option is set, the control will insert additional line
breaks at appropriate positignghenevera line is too long to fit the control container. If
support for complex writing systems is available and turned on, line breaks will be inserted
according tothe language being usedven EastAsian languages, which do not contain
any white space characters, will be handled correctly. If complex writing system support is
unavailable or disabled, new line breaks will only be inserted at white ppait®ns.

NOTE:

Any line breaks which are already contained in the original output are retained. The line
break option only insertadditional line breaks as needed. Also, a control using this option
will align the text block at the top edge of the cohtinstead of vertically centered.

The button calleset as Defaultmay be used to save the design of the currently selected
visible object as the default design for new objects of the same type. If a number of similar
objects is to be created, configure first object, press the default button and then create
the other objectsif a design was stored for the selected object type Réeet Default

button becomes available to delete the custom settings, and return to the default design of
the configuraton software.

NOTE:

Customdefaultsettingsare saved together with the project, so that the same defaults apply
the next time this project is loaded. To change the defaults for an object, change the design
as needed and press the default button again tatepthe stored default settingdote that
defaults using custom fonts or images will result in additional references to these objects.
Fonts and images can only be deleted from the project when they are no longer referenced
by any other object, includingefault settings for a control.

10.12.3 Editor

The editor property page is used to change control text anddtirtgs. While this can also

be done on the common property page for the current project language, the editor page
allows to edit text and font fanultiple languages at the same time. In addition, it provides

a larger text input area to work with.

The list of project languages at the right of the property page can be used as follows:

I Single select one languagéfhe selected language is set as the atipeoject
language. The LCD preview and the contents of the property pages adjust to the
selected language. Any changes made to the text or font settings apply to the
selected languagmly.

I Select more than one languageSelecting a range of languagesngsthe shift
key as modifier, or individual languages using the control ktgn@lardmulti-
selectmethodin list or tree views), the current project language for preview
remains unchanged. However, any modifications to the text or font settings will
appl to all selected languages. If cemt font or text settings are not the same for
all currently selected languages, the font dropdown or text input area will be
empty to indicate differing settings.
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The copy/paste buttons to the right of the font selactian be used to copy a font
selection from one language to one or more other languages without remembering the
selection of the source language andsekecting the same font for the destination
languages.

NOTE:

For dateand number controls with localaware formatting, the text field contents may be
the same for all languages (as $value)). However, the control may need different fonts
to display the formatted conteint different languagesAlso, if extra text lika valuelabel

is addedto the valueplaceholderit will be different for each language

10.12.4 Color

The color property page is used to configure color and transparency for all visible objects.
To avoid different color property pages for every object, the colors are set through this
common page. @ors which are similar in use appear on the same location, so that multi
assignment of for example a text or a background color to controls of different types is
possible. Not all objects support all colors. When an object is selected, it will report its
color configuration on this page and set all unsupported colansdet(black cross). To
change a color, click on the corresponding color button and select the new color from the
dialog.

NOTE:

Most colors are named such that it is clear to which elerobah object the color applies,

like Text, Background, Selection and similar. Depending on the selected object, the naming
of the colors will change accordingly. How the available colors are used by a particular
object can be found in the objects documtaoia

The right side of the color page allows setting the current color scheme for multiple objects
at once. Applying a color scheme to multiple object means that all colors whisktame

the color scheme will be changed in the object, if the objegstgpthis particular color,
while all colors which areinsetin the color scheme will remain unchanged.

NOTE:

This allows changing individual colors only, for example you may change the background
of all controls on a page without changing any of the otodors

There are two modes of operation available right now:

1 Apply to all sub-objects: This mode will apply the color scheme to all sub
objects of the currently selected object. This is used to control the color design of
the whole project (root menu seted) or individual pages (a page selected).

1 Apply to all objects of this type: This mode will search all objects of the same
type and with the same parent as the currently selected object, for example if you
select an item of a menu and use this mode, gen change the colors of all
items in THIS menu, without affecting other menus. If you select a text control
on a page, you can use this mode to change the color of all text controls on THIS
page, and so on.

NOTE:

If the device firmware i®lder than 4.20, all color settings done on this page will be
limited to the 256 color VGA palette, even for RGB capable devices. Starting with firmware
4.2.0 on RGB devices, colors can be selected &ainrRGB color selection dialog which

also includes an input fieldbtset the transparency of the color. This field is available as a
numeric value only, where 0 means transparent and 255 opaque. Note that the color setting
of fully transparent black (all values 0) has a special meaning. It indicates that this value is
ungecifiedand will be displayed as a black cross.

For RGB projects, individual colors can be made transparent by usitgndetbutton in
the RGB color selector. This is the preferred way to handle transparency in RGB projects,
as opposed to the VGA backmdacompatible way of setting a background coéod
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turning on theTransparent backgrounflag to make all pixels using this color transparent
(color to alpha function to emulate transparency, as used in VGA projects).
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11 Object Description

11.1 Introduction

Every L-VIS project is built using a number of different objects. Each of the objects has a
relatively simple function. To build a complex project, the simple obmasuttogether

and organized in an object tree, which is shown in the tree view of theyua@tion
software.

Interactions between the objects are defined by their location in this object tree, for
example, a menu item object will always display a menu item on the device, but it depends
on the location of the object in the tree in which menu anéhich position in the menu

the item appears.

There are objects to represent menus, menu items, pages, various types of controls to
display and input data, there are objects to perform mathematical operations on data, or
generate alarms. The total numizg different object types is kept to a minimuwmhile
availableobjects are designdd beas generic as possibl€hisallows flexible and creative

use of the available objects as the building blocks of more complex applications.

When building the objddree, there are certain limitations in how objects can be connected
to each other. Most of the time, this will be clear from the context, for example it is clear
that you cannot connect a page object to a menu, since a menu would not know what to do
with a page. A menu is used to manage a list of menu items from which the user may
choose. Therefore, a menu object will only accept menu item objects as child objects. A
page object can then be attached to a menu item object, causing the item to show the
attached page, when it is selected from the menu.

NOTE:

Such limits are enforced by the configuration software automatically, so you cannot drop
or paste objects into places where they have no meaning.

Some objects may be connected to a number of other glffcexample a data point may

be connected to all kinds of controls, but a trend control only accepts input data points, not
output data points. Mapping table objects may be connected to text, bitmap, number, and
bar controls, but not trend or date cotdrcand so on. Using the context menu of an
existing object to create a new objedll automatically show only the kind of objects
which can be attached toe existing object

The individual objects are explained in more detail in the following sections.

11.2 Menu

A menu object is used to manage a collection of menu item objects. On the device, a menu
is a window which opens on the left side of the display and shows the items which are
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contained in the menu. The menu can handle more items than fit on the $ctieis is the
case, a scroll bar is provided for the user to move the contents of the menu up and down to
see the hidden items.

NOTE:

Every project always has a menu object as the top level object. This is called the root menu.
It must always be therand it cannot be deleted. However, you may adjust its properties
just like any other menu.

Apart from the root menu, the only other places where menu objects may be created are as
child objects of menu items. If a menu object is connected to a menu ébatirgy the

item will show the connected menu. This is called arselnu. To navigate back from the
submenu to the parent menu, the subnu must contain a return item, which is a menu
item object which has no further objects connected to it (ho pagen@rsibmenu to

show).

11.2.1 Menu Properties

A menu consists of a frame and an area containing the menu items. The frame includes the
menu title and the scroll bar, whereas the item container is the inside space of the menu,
where the menu items are shown. Theignment of colors on theolor property page to

parts of the menu can be seen in the following table.

Color Name Element to which the color applies

Text Menu title text.

Frame Title background and the frame around the scroll bar.
Scrollbar Scrollbar color of the filled bar

Scrollbar Backgr. Scrollbar container background.

Background of the menu item area. The background of a menu cann

Background set to be transparent.

Table7: Color assignment for men

On theMenu/Page property page, the width of the menu item area and the scroll bar can be
entered. The value is specified in LCD pixel (the full screen width beingpB20s). The
Bitmap Widthparameter specifies how much space for icons to the left of the menu item
text should be reserved, if an item uses a bitmap. This is used to have a vertically aligned
text column, even when the icons of individual items do not have the same width.

NOTE:

Even though the bitmap width parameter changes the appearance of menu itienas, it
property of the menu because it is the same for all items which are shown in this menu.
Moving an item to a different menu will show the item according to the bitmap with rule of
the new menu.

11.3 Menu ltem

Menu item objects are used to build the corgt@rfta menu. They are shown in the menu in

the order in which they appear in the object tree. On the device, each menu item becomes a
selectable area of the menu, which the user may select to open the page ormieasub
associated with the item.

Each item object can hold zero or more page objects and zero or one menu object, as shown
in the object hierarchy diagram. It depends on the connected objects, what will happen
when the user selects the menu item.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 116 LOYTEC

Pages Menu Function

This item is aeturn item. When the user selects it, the current
None None menu will close and the parent menu will opgsually added as
the last item of a sulnenu.

A standard item. Upon selection, the menu will close and the pal

1 None will be shown.
A multi -page item Upon selection, the menu will close and the
51 None page which was up when the item was active the last time will b
shown (the first page, if this is the first time the item is selected)
The page flipactiontouch gesture, and page timeout &gl
A sub-menu item Upon selection, the connected subnu will be
None Yes

shown for further navigation.

A combined item The connected page(s) will be shown in the
background, while the connected menu will open in the foregrod
for further navigationThis type of item can be confusing for the
user and should be used with care.

1 or more Yes

Table8: Function modes of a menu item

In theroot menu, a return item is used inspecialway. If a return item is found in the root
menu, the devicavill use it to connect the system setup sulmenu to it, making it the
setup menu item This is done so that the user may provide a menu item for therbuilt
setup menu and configureet itemthrough the normal configuration software, just like any
other nenu item.

NOTE:

If the project does not provide a return item as the last item of the root, myeththe buikt
in setup menu was not disabled in the project settingkefault setup menu itenwill be
created automatically. However, this item will mostl§knot fit the design of the other
items in your root menu, so it is a good idea to always provide this item in your project.

11.3.1 Menu Item Properties

On theCommon Propertiespage, a menu item can be assigned a text as well as an icon
bitmap. Obviously, atdast one of them should be set to make a usable menu item. If both
icon and text are set, the icon will appear on the left side, the text on the right side. If the
icon is smaller than the reserved bitmap width of the menu, the icon will be centered inside
the bitmap width.

On theColor property page, the following colors can be set for the menu item:

Color Name Element to which the color applies

Text Menu item text.

SelectionFrame Frame drawn around the selected item.

Icon Bitmap Color of a monochrombkitmap.
Color of the bitmaps background. This will be the color which is shown
Icon transparent in the items bitmapthe bitmap has no alpha chanoethe
Background project is not true coloiThe background of a menu item is always set to
transparenmode.

Table9: Color assignment for menu items

11.4 Page

Page objects are simple objects to organize the control elements which are visible on the
device. When a page object is connected to a meny éetnthe item is selected frometh
menu, the page and all the controls on it will be shown on the display. Previously visible
controls will be hidden, but will continue to exist on the device (so that a trend control may
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continue to record data, for exampl®ote that entering or leaving page can trigger
actions connected to that page. See SedtioBabout action objects for details.

NOTE: When editing a symbol in-&tudio, the top level object will be a paigstead ofa menu.
This page serves as the diag surface to design the symbol, and will be used to build a
suitable template page when the symbol is instantiated in other symbols or projects.

11.4.1 Page Properties

On theCommon Properties page, a bitmap for the page background may be specified.
Such a bitmap should match the dimensions of the pégeexample320x240 pixels omn
LVIS-3E10Q Please also see the information in secfioril2.2before using a background
bitmap.For a singlecolor background, select the desiredocan theColor property page.

All other properties of a page object are set orMbau / Pageproperty page.
On this page, the following settings are available:

1 View Timeout If this timeout is not zero, and there is no user input for the
specified amounof time, the system automatically switches to the next page
(provided there is more than one page connected to the same menu item). After
the last page was shown, the procedure is restarted from the first page.

1 Page AccessThis defines the minimum aceekevel required to view the page if
it is marked as locked/protected (see below).

1 Locked Pagelf this flag is set, the page may only be displayfethe current
access level is equal to or higher than the level specified for this page (see
above). If theaccess level is not sufficient, a suitaPi& code must be entered

1 Invisible Page Allows hiding the page on the device, which meainat it will
not be accessible for the user until this flag is removed. However, the controls on
a hidden page work asuwal, for example a trend control placed on such a page
will still be recording trend data. A hidden page may also be used as the target of
a show page action, so that the page may only be visited through this action and
not directly via the menu.

1 DefaultPage Markthis page as the default page of the device. The default page
is displayed after a configurable amount of idlediend when the device is
started.

1 Login Page:Mark this page as the login page of the device. The login page is
displayed when thaser switches to a protected page for which the current access
level is too low.On the login page, there should be at least one numeric input
field to enter a PIN code (write the value to #N Code Enteregister). It is
useful to place other infornmiah on this page as well, for example the current
access level and the minimum access level required to view the protected page. A
button to execute theack one pagaction is also useful in case the user does not
have the required PIN code and wantsddogck to where he came from.

1 About PageMark this page as the about page of the device. This page is shown
when the user selects théout item in the setup menu or when the device
switches to the default page after the idle timeout and there is ndtgefge set.

11.5 Controls

All objects which can be displayed on a page are calbedrols. This is because they are
usually used to provide to user with an interface to control a data point value or trigger
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actions. Controls are also used to display theettirvalue of a data point and sometimes
even display just static content, to enhance the visual appearance of a page.

NOTE:

There are other objects which are used to control or process data point vahieh are

not documented in this section, for examphathematical objects or alarm generators.
These objects are not control objects, because they do not provide a user interface. They
have no position and size coordinates or other visual properties.

Depending on the data point objects connected to thigototihe control will either show

static content only, show dynamic content based on values which are received from
connected input data points, or become selectable and accept new values from the user,
which are then written to the connected output gatats. Controls which accept user input

are called input controls.

The following sections describe each of the available controls and their properties.

11.5.1 Text Control

Text controls are used to display one or more lines of text. The text is entered on the
Common Properties page in theTextarea,or the separate fuize Editor property page,

as explained in the section about the common property pages. Dynamic text from a
mapping table or from a connected string data point may be inserted at the %s placeholde
otherwise the text remains static.

On theColor property page, the following colors can be set for the control:

Color Name Element to which the color applies

Text color. This color may be overridden by color specifications from a

Text connected mappinble.

Frame drawn around the text, if the control is selected. Also used to dr
SelectionFrame | the grid of the droflown list, from which a new text element is chosen
(input controls only).

Color of the controls background. The backgroaohd text control may be

Background set to transparent using the check box next to the background color bu

Table10: Color assignment for text controls

If the text control is an input control, it may be selected by a touch on the edetxbfield.

A dropdown list will appear, containing all entries of the mapping table which is connected
to the control. From this list, the user may select a new entry. The value which is associated
with this entry in the mapping table will then be assig) to all connected nesonstant

output data points.

Instead of opening a dropdown list, text controls may also be used as push buttons, where
each press of the button will change the value. This push button mode can be enabled on
the Text / Bitmap / Drawing property page, which is explained below, since it works the
same for text and bitmap controls.

For theL-WEB model, the text control may be set to web browser mode using the option
Web Browser Modeat the bottom of the property page. In this mode, thR&/EB
application will not just display the contents of the text control, but instead try to interpret
them as web content according to the following rules:

1 URL: If the contents have the form of a URL, lilketp://www.hcst.com the
specified URL will be followed and displayed in a browser window of the size and
position given by the text control.

1 <html>: If the contents start with an <html> tag, they will be parsed as HTML
source and displayed in the browser. Usefuldbmplete HTML page was created
in a web design tool and pasted into the text control.
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11.5.2 Bitmap

1 <body>: If the contents do not look like a URL and do not start with an <html>
tag, they will be used as the body of an empty web page, that it -\MEB
application wil generate the required HTML headers around it, including the
<body> tag, and fill the empty body with the contents of the text control. This
mode can be used to display HTML formatted text without having to provide the
full source code of the HTML page.

If web browser mode is enabled, additional options are available to change the way the web
content is displayed.

Control

Bitmap controls are very similar to text controls, only that they display graphic elements
instead of text. Otherwise the sanehbvior applies for input controls.

A static bitmap may be set on tlB®mmon Properties page, which is shown when no
mapping table is attached to the contolno value was seso thatthe control does not
know which entry from the mapping table to cheos

The bitmap control will automatically adjust its sipefit the loaded bitmapss long as the
Auto-Resizeoption is setlf there is no bitmap to display, the contdyawsa rectanglein
the selected frame colorstead

If the control size is chandethe Auto-Resizeoptionis turned off andall imagecontentis
automatically adjusted to fit the new control siBepending on the image, awtesizeof
the image contens handled in different ways:

1 Images created from imported SVG data will be stadeany size. If the image
has the optiohock aspect ratio set, it will be scaled to fit the new control size
while maintaining the original aspect ratio. If unset, it will be distorted and scaled
to the exact width and height of the control.

1 Images fronothersources willonly be scaled to sizesnallerthan the originalif
theLock aspect ratiooption isset Images which are allowed to be distortat
always be scaled to the exact control size, even if the result is-scalga pixel
image

If animage is smaller than the contrelther due to an aspect ratio limit or due to not up
scaling a pixel imaget will be displayed centered inside the corgrbhage area

For best results with manually sized bitmap controls, try to use SVG source tadaiifle.

NOTE:

Since images are usually not language dependent, the images of a bitmap control cannot be
different for individual languages of a project. Other than ted font selection foa text
number,or datecontrol, imagesemain the same for ldanguages.

The following colors may be set for bitmap controls onGlodor property page:
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Color Name Element to which the color applies

Color of the frame which is drawn if no bitmap was assigned, or color i
Bitmap which a monochrome bitmap is draway be overridden by colors from
the mapping table. For color bitmaps, this color definition is ignored.

Frame drawn around the text, if the control is selected. Also used to dr
SelectionFrame | the grid of the dromlown list, from which a new text elemtes chosen
(input controls only).

Color of the controls background, if no bitmap is shown. Otherwise this
the color which should be considered the background of the graphic. If
Background transparent check box is set, all pixels using this aeilbbe transparent.
In true color projects, transparencysuallycontrolled by the alpha
channel of the image

Tablel11: Color assignment for bitmap controls

NOTE: For best results, us8VG format for icons. This will generd®G format for your images
on the devicand embed transparency information as alpha channel. Using this image in
true color projects, transparency will be fully automatic based on the alpha channel data
When used in VGA color projectshe image will beconverted toVGA palette all
transparent pixelswill be set to color index 248 (a duplicate of middiey) and the
background setting will be color 248 transparent, so that transparency will be fully
automatic in this case as wellso, LWEB clients Wimake direct use of the SVG data and
display the icons in maximum physical screen resolution at all zoom levels.

11.5.3 Push Button

Push buttons are not provided as a specialized control object type, but are implemented by a
special mode of operation, which claa activated for text controls and for bitmap controls,

to create push buttons showing text or graphic elements using all the features of these
controls.Push button mode is activated on fhext / Bitmap / Drawing property page

using theEnable Push Buth Modecheck box. Once enabled, the mode of operation is
selected on the right via three radio buttons. The options are:

1 Send current value: In this mode, each press of the button will cause all
connected output data points to be updated with the curadu of the control.
The current value is defined by the last value received from any of the connected
input data points

1 Select and send next valuefhis mode will instruct the control to find the entry
in the mapping table which corresponds to the ciiralue of the control and
then select the next entry to determine the new value which is sent out.

I Select and send previous valueSimilar to the above mode, but the previous
entry in the mapping table is selected to determine the next value.

Below the adio buttons is a check box, which, when checked, causes the control to change
direction when either the end of the mapping table is reached, that is, it switches back and
forth between mode 2 and 3, walking through all available entries in the mapgmgu@ab

and down).
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NOTE: Obviously, mode 2 and 3 only make sense if a mapping table is attached to the control and
the table contains at least two entries. A typical use is a table with two entries and the
control in mode 2with direction change enabledThis provides a simple ON/OFF toggle
button. To build a push button which only sends out a fixed value when selected, no
mapping table is required. Set up the control using static properties and connect the output
data point which should be updated with aertain value. Mark the data point to be
Constant Valuand enter the desired value as hefault Valueof the data point.

Push button mode is very similar to normal input mode, except that the control chooses the
value to send automatically and that itanatically leaves input mode as soon as the push
button is released, whereas normal controls remain in the input mode until another object is
touched or the input idle time is reached.

NOTE: As a consequence, a push button mode sends out two updatdsta point which has its
update mode set ttmmediat. The first update is sent immediately when the control
chooses the next valuthe second update is sent when the button is released and leaves
input mode. To prevent this extra update, set the updade noFocus Loss

11.5.4 Numeric Control

These controls are used to display values as numbers. Most properties can be set on the
Common Propertiespage, as described earlier in this document. Similar to text controls,
the color of the number, the background, #imel selection frame can be set on @aor

property pagewhile text can alternatively be edited on the-&ille Editor property page.

The Numeric Control property page provides access to the specialized properties of
numeric controls, like the allowedhlue rangesome options, and the actual number format
configuration in case locale dependent formatting is used.

For standard number controls, which are not locale awaregparate property page
containing awizard to generate a suitab(G-style formatstring is availablgin caseyou
dondét want to enter it yourself on the commo

In the areaDisplay and Input Rangehe properties concernirtge value range forinput

and display are defined. These values indicate the value range alutiorsexpected for

the control, and are used to estimate the maximum required output widthautioesizeis
enabled. If input is allowed, the control will limit any input to the indicated value range.
Received values will be shown unmodified, even if/thee out of range.

1 Value Range:The values entered in these two fields (fininax) define the limits
for input of new values. The useannotinput any value below min or above max.
Values received from input data points are always displayed, even ifatieey
outside the allowed input value rangfowever, to estimate the most likely space
requirements for the output in case of asize, the given value range and
resolution data is used to deduce someuaktes whose output is evaluated to
find the wides output. Since this will not be accurate in all cases, especially for
more complex locale dependent formats, it is advisable to set a fixed size for such
controls.

1 Input Resolution: This value defines the amount by which the value is increased
or decreasgwhen the + of buttons are used in the key pddhe resolution value
is also used together with the value range to generateaiests for output width
estimation, in case auiize is enabled.

1 Acceleration: This setting is only used by the older LVBECTB model, which
has a jog dial instead of a touch screen. It defines how much the dial speed
increases the amount of value charggarting at the given input resolution for low
speeds and increasing gradually as the jog dial is turned faster.

TheFlagsarea contains the following additional options:
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Locale Dependent Formatting: This option activates locale aware formatting of
numbers. The @Gtyle format string is replaced by a simple placeholder tag
${value} at the position where the formatted value idbdoappear. All properties
regarding the way the value is formatt@setin the Number Formatrea on the
right hand side of the property pagény changes are immediately visible in the
LCD preview See sectioi1.5.4.1below for details.

Convert Data Point Value to Integer This check boxs available when Gtyle
formatting is used. lheeds to be checked when you want to use an integer format
specifier in the format string, like %x or %d. If the format string wizard éslue
generate the format string, this check bogatby the wizard as required.

Hexadecimal Input Keypad This check box can be used together with a %x
format to provide a hexadecimal input keypad matching the way the value is
displayed. It would be cdusing to enter a decimal value and then see it converted
into hexadecimal on the control, so the display format and the input keypad should
use the same number system.

Password Input Keypad This option may be used to enter a PIN code. The
keypad startsut empty instead of showing the current control value and for each
digit entered it only shows a star (*).

11.5.4.1 Locale-Aware Format

Whenlocale dependent formattingis used, the&Number Formabptions on the right hand

side of the property page become availableey are used to set a style and a number
system to be used, as well as some additional options to refine the output. The following
basic styles are available:

1

Decimal: Standard decimal number output. Depending on the options, the output
can either be figd point or floating point (see options below).

Scientific: Scientific format, using exponential notation. Depending on the
options, the output can either be normalized (always one digit in front of the
decimal point), odisplaya fixed number of fracticad digits.

Percent: The given value is interpreted as a factor and shown in percent. The
value itself will normally be between 0 (0%) and 1 (100%), but other values are
of course possible and displayed accordingly (1.5 = 150%,=-30%).

If the projectis designed for LVISSME devices and the optioBnable all settingsis
activated in the extended project settings, some additional stgtesneavailable, which
are currently not supported by LWEB clients:

il

Compact Short: Useful to display large numberghe valueis shown inorders
of magnitude, using a configurable number of significant diditshortlocale
specificsuffix indicating the magnitude is appended, for exarifpler 10°, or M
for 1C°. A value 0f20513867could be shown a20.5M

Compact Long: Similar to the short form above, but the magnitude is appended
in its long form, for exampléhousandor million.

Ordinal: The value is displayed as an ordinal humber, for example 4 could be
shown agith, while 3 would be shown &sd (assuming an Englidlocale).

SpellOut: The value is written out in words.
Currency: The value is shown with the currency symbol of the current locale.

Position of the currency symbol relative to the number, as well as any separators
are locale dependent as well.
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1 Currency ISO: Similar to the above, but instead of the currency symbol, the
three letter IS@ode is usedUSDinstead off).

Next to the style selector is a field to enter a despadding of the output in pixed
Padding is applietb the left side of the numbesuch thathe specified minimum width is
reached. In case the output is already larger sipagified the width is extended to fit the
entire output.

Below the style selector is the selector for tiumber systemto use. The default setting
uses the numbesystem defined by the current locale, so that switching the locale will also
possibly change the way the number is displayéis is the recommended setting for most
casesHowever, for certain applications, it may be desirable to set a fixed humitemsys
which does not change when the locale changess different from the default number
system of theurrentlocale

NOTE:

The defaultlist of available number systems contamanydecimal systems like Western,
Arabic, Devanagari, or Thai digits. Ithe project is designed for LVI&evices and the
option Enable all settingds activated in the extended project settings, additiayatems

like Roman, Hebrew, Chinese, or Japanese numérdeme availableThese systems are
algorithmic,and currentlynot supported by LWEB clients. Algote thatsome algorithmic
systemdimit the ability to display certaivalues, for example, selectingfanor Hebrew
numerals will restrict displayable values to integers only. If a selected number system is
unable to déplay the current value, the control may fall back to western decimal digits.

Also note that the selected font must provide the glyphs required to display wathes
desirednumber systemA westernonly font will most likely not contain the required
characters to display a number in Thai digits or Japanese numniérdds. locale will be
changed during run time and the number system is taken from the locale, it is important that
the selected font provides glyphs for all expected langyagedbkat diffeent suitable fonts

are used for each language setting in Maliguage projects

For multiHlanguage projects, be advised that a fixed number system will remain fixed for all
languages, since it overrides whatever the current system locale dé&fiesmy or may

not be desiredf a fixed number system should only be used for a specific language, the
currentLanguage system registecanbe used to show a special copy of the control using
the fixed number systemwhile for other languages the general coints shown which

uses the number system defined by the currently selected langisagésible on condition
triggers).

Following the number system selector are the options to refine the output. Not all options
are applicable to all styles, so sometwm may be unavailable depending on the selected
style. Always set the style first, before adjusting the options.

1 Specify significant digits: This option toggles betweeatefinition of integer and
fractional digits and definition of therange of significah digits. Defining a
minimum number of desired integer digits and a fixed number of fractional digits
leads to an output where the decimal point is always at the same location. This
makes theutputsuitable for fixed layouts like tabular display of muiéwalues,
but it limits the range of displayable values. Specifying a range for the number of
significant digits to display leads to an output where the decimal point changes
position or may disappear completely, depending on the value displayed. This
makes it unsuitable for fixed layouts, but it provides a very flexible way to
display just about any number, no matter if it is a large number like 20136 or a
very small number like 0.00124.

1 Use grouping: Depending on the locale, large numbers may be grolyyed
certain separator characters for better readability. In many western locales,
groups of 1®are common, butertainlocalesmayuse groups of Xdnstead
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1 Always add sign character:This option requests that positive numbers should
be prefixed with a character explicitly, while the default positive number prefix
is usually not set (no prefix added).

1 Append data point unit string: This option will include a suitable place holder
tag which is replaced by the effective engineering unit of the connectad da
point during run time.

1 Unit Width: Desired padding for the unit string, to facilitate column alignment
even when the unit string changes due to selection of a different unit system at
run time. The given number of pixels will be reserved for the uriigstas a
minimum width. Should the unit string be wider, the width will be adjusted to fit
the string.

Local aware number controls expect the control text to conté{value} placeholder,

which will be replaced by the formatted value. Since each nuodsgrol only handles one

value, there should be only one value placeholder. In case there are multiple occurrences of
${value} in the control text, each occurrence will be replaced by the same formatted value.

11.5.4.2 C-Style Format

If locale aware formatting isat supported by the target deviam,the option is turned off
for the control,the standard Gtyle format is used. AeparateFormat String Wizard
property page is availabte easilycreat a correct format string by setting a few options:

1 Style: The baic style of the value display can be selected from this list. Each style
has an example to show how it would look like. The stgiiggamic landdynamic
2 automatically switch between the floating point format and one oftwle
scientific formats (1 or 2 based on the value and the selected precision.

1 Field Width: This value defines theninimumdesired number of characters to
output, including sign, leading zero, decimal point and any other characters which
are part of the displayed number. If the numbeeds more characters to display
than specified here, the field width will be extended as needed, so that no
characters are cut off.

1 Precision: This value specifies the desired number oftdipllowing the decimal
point. The displayed value is roundexfit the desired precision. For example, the
value 2.86 is displayed as 2.9 if a precision of 1 is used and as 3 if a precision of O
is used.

1 Zero Padding: This option causes the converted numb®rbe padded with
leading zere rather than blanks, if theumber is shorter than the minimum
specified field width. This option has no effect, if the optiefh justifiedis used.

1 Left Justified: This option causes padding characters to be inserted to the right of
the converted number, so that the number appeftjsistified within the specified
field width. The option has no effect if the field width is equal to or smaller than
thespace occupied by the converted value.

1 Reserve space for signThis option adds a blank character in front of positive
values, toact as a place holder for the sign character, which is outpuit #stlze
number becomes negative.

1 Always add sign character:This option is an alternative to the preceding option
and outputs a + in front of positive values, instead of a blank. If hutibns are
checked, the positive sign character is printed.
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1 Append data point unit string: This option will include a suitable place holder
tag which is replaced by the effective engineering unit of the connected data point
during run time.

1 Unit Width: Desdred padding for the unit string, to facilitate column alignment
even when the unit string changes due to selection of a different unit system at run
time. The given number of pixels will be reserved for the unit string as a minimum
width. Should the unistring be wider, the width will be adjusted to fit the string.

Press the buttoGenerate Formatto automatically generate the format according to the
selected options. The format string will be set as Te&t property on theCommon
Properties page and theesult will be visible immediately on the LCD preview.

NOTE:

It is possible to add static text around the value defined by the format string. If you
generate the format string using the wizard, first generate the format string and then switch
to the commo properties pager the editor pageind add the static text before and after

the format specifier in the text field. Any text can be entered, with the exception of the
percent sign, since this character starts a format specifiee. exact format of thitring is
described in sectiol7.9.1 of this manual.To output a percent sign, enter %% in the
format string.

11.5.5 Bar Control

The kar controlis one of the more complex and versatile control types. In combination with
other contrts, they can be used for a large number of applications which are not
immediately obvious, such as a moving sunblind or an arbitrary area on the screen which
can be filled with a variable color (useful to mark open windows in a building, for
example).

Bar controls can be used in one of three different modes. The most common one, which
also allows the control to be used as input control, is the single bar mode. To create bar
charts from a number of connected data points, the stacked ebysiide modes are
available. In these modes, no data input is possible.

The basic application of a bar contiolsingle bar modeses a scale on one side of the bar,
including tick marks. If the value represents a temperature, a small dot is sometimes
included at the loweend of the bar, to make it look like a thermomefdso available in

single bar and stacked mode is the option to add round caps at both ends of lthéhtzar.
configuration, the bar control consists of the following elements:

1 Scale: The numbers on @nside of the bar, which are evenly spaced out and
calculated to be easy to read. While resizing the bar in the LCD preview, the
scale is constantly updated to show the most suitable scale for the given value
range and size.

NOTE: On devices supporting latization, scale labels will be formatted according to the current
locale, with the number system tetvestern digits.

1 Tick Marks: These are the small indicators next to the bar. They are calculated
automatically to be evenly spaced out while represgnéinround step value
between two tick marks. If the scale is disabled, the tick marks may be much
closer to each other.

1 Dot: At the lower end of the bar, a dot symbolizes a thermometer.

1 Frame: The actual bar which displays the current value Haaraeof adjustable
width around it, which may be rounded at both ends of thelbasideby-side
mode, the bar frame is replaced by X and Y axis lines.
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1 Bar: Inside the frame is the bar which actually shows the current value. With
increasing values, the bar mougsor to the right.

1 Knob: A bitmap may be used to display a moving knob or handle, wisich
normally shown centered around the current value, but can also be shifted by a
constant offset in X and Y directioff.he knob is only available in single bar
mode,when data input is allowed.

Position and size of a bar control, as defined on the common properties page, correspond to
the frame of the bar control, as described above. It does not correspond to the selection
frame drawn around the whole bar control.

NOTE:

To move a bar control in the LCD preview, you must grab it somewhere inside the bar
frame, not outside, like the scale or tick marildse any of the fourcorners or the bab s
frameto resize the bar, similar to text and number controls

11.5.5.1 Properties

On theCommon Propertiespage, a font may be selected to be used for the andlgalue

labels Also on this page, a static bitmap may be loaded. This bitmap will be displayed at a
configurable position relative tothemdo i nt of t he c dr rheertg hld &r
bar control), so that the bitmap moves up and down (or left and right) to show the current
value.

Color configuration is done as usual on @&or property page. The following colors are
supported by bar controls:

Color Name Element to which the color applies

Numbers of the scal@as well as default color for value labels, if no labg

Labels color is set in the connected data point
Lines Color for separator lines between stacked bars.
Tick Marks Color for the tick marks, if enabled.
Color used to draw the X and Y axis in sldgside mode, as well as the
Axis zero base line in single bar or stacked mode, when the bar is based ¢
zero line.
. Color used to draw a monochrome handle bitmap. Notifislee loaded
Knob Bitmap

bitmap isa color bitmap (set line color 2 in this case).

Color of the handle bitmap which should be transparent (background
color of the handle bitmap), only usedVGA projects orfor color

Knob Backgr. bitmapswhich use VGA colors only and do not provide amnsparency

data
SelectionFrame Frame drawn around the entire control, if the control is selected.
Frame Color used to drawthe bar framén single bar and stacked mode

Color for the far represeinig the value. This color may be overriddeyn

Filled Bar colorinformationprovided by theonnectediata point

Empty space inside the bar frame, which is currently not filled by the
Container color. This color may be overridden by color information from a static
color mapping table on the control, mappthe container color.

Color of the background outside the bar frame. If the transparent che

Background box is set, all pixels using this color will be transparent.

Table12: Color assignment for bar controls

NOTE:

To changette bar color of an individual bar in bar chart mode, select the corresponding
data point and set th&ackground color. To override the value label color for an
individual bar, select the data point and set tiadel color.

All other properties are set onetBar Graph property page:
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il

Value Range:The most important property on this page is\adue Rang®f the

bar. It must be adjusted to match the actual value range you want to visualize. If
the bar is used to input values, this range also defines whaisénemay enter.
Values outside the given value range cannot be entered, even using the key pad,
which is optionally available for input bar contro®n the other hand, if the actual

bar height exceeds the desired value range, the extra values may teal ente
because the bar may be dragged all the way up to the actual bar top, no matter
what the desired value range is.

NOTE:

Set the desired value range, before you determine size and position of the bar, especially if
tick marks and/or a scaleill be drawn.This is important since the scale which best fits the
current size will be determined and drawn as you resize the control. Depending on the
value range, the space requirement of the scale and the optimum size of the bar will vary.

1

1

Knob Offset: The X and Yvalues entered here are added to the coordinates of
the current center point at the top end of the moving bar (the border line between
the filled and empty area of the bar). The resulting position will be used as the
center point to draw a bitmap, if spéad on the common properties page or
through a mapping table.

Tick Mark Length: The length of the tick marks in pixel.

11.5.5.2 Operation Modes

Below the basic properties are a few dompvn selectors to change the operating mode of
the bar control. The first Btor is theBar Graph Mode, which selects one of the three
major modes of operation:

f

Single: This is the classic mode for a bar control. It displays a single bar,
independent of the number of connected data points. If more than one input data
point is canected, the bar will represent the value which was received last, no
matter from which data point it was received. This type of bar control supports
value input, as well as a knob bitmap.

Side-By-Side This mode generates a horizontal bar chart from tmected

input data points. The control draws one bar per data point from left to right, with
a configurable spacing between the bars, either in the order the data points are
connected to the control, or sorted by value (see extended options below). No
data input is possible in this mode.

Stacked This mode generates a vertical stacked bar chart from the connected
input data points. In order to support a mix of positive and negative input values,
the control maintains two separate stacks. One stack coafhimssitive values

and grows bottom up, the other one contains all negative values and grows top
down. In this mode, separator lines can be added between the stackethbars
order of bars on the stack can be defined by the order the data points are
comected, or sorted by value (see extended options below). No data input is
possible in this mode.

Following the basic mode of operation is the selector forBhe Color Mode. This
setting controls, how colors are applied when drawing a bar. There arentbries
available to choose from:

1

None: Disables all drawing of the bar. Used for bar controls which are used as
input overlays, poskly only showing a knob bitmap and no bar. As such, it only
makes sense to use for single bar mode.

Single Color: The entie bar is drawn in one color. The color is derived from a
number of different settings, which are considered in the following order:
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11.5.5.3 Flags

1. If a color map object mapping thmackgroundcolor is connected to the
data point, the current data point value is trandlaméo a color using
this map, and the resulting color is used as the bar fill color.

2. If no color map is connected to the data point, but a dtatikground
color is setjt is used as the bar fill color.

3. If the data point has nmapping table and nieaclground color (X)the
bar fill color from the controls color settings is used.

Gradient: The bar is filled withmultiple colors, ora color gradientinstead of a
single color. For this option to have any effect, a color map object mapping the
backgroundcolor must be connected to the data poliite color stops defined in

that map will be used to draw the bar. Note that in case the color map uses a
discrete mapping, the bar will show discrete color steps as well. For a smooth
color gradient, activate theaylient option of the color map object.

Thenextselector is related to the display of value labels for the individual bars. There are
variousoptions to choose fronsometimes depending on the mode of operation

f
f

None: No value labels are added.

Center: A value label is added to each bar, centered inside the bar. If the bar
height is less than the text height, the label is not shown.

Top: A value label is added outside the moving end of each bar. If the remaining
space between the bar end and the contmaldras less than the text height, the
label will be aligned with the control border and overlap with the bar to a certain
extent. For bars growing downwards the moving end is the bottom of the bar.
This mode is not available for stacked bars.

Base: A value label is placed outside of the bar, near the bar baseline (the fixed
end, as opposed to the moving one). This results in a label placed below the bar
for bars growing upwards, and above the bar for bars growing downwards.
Again, this option is not avaitde for stacked bars.

The last selector controls the width of ther frame, in case of a single or stacked bar. It
does not apply to sidey-side mode, which uses X and Y axis instead of a bar frame. Axis
lines are always one pixel wide.

Next to thebasic bar settings, a number t#dgsare available t@ontrol which components
are drawnand how they are drawn. Tkalowing flagscan be selected

il

Horizontal Bar: The bar control is turned by 90 degrees and the bar moves from
left to right (lower valies left) instead of up and down.

Rounded Caps:The bar ends have rounded caps. This option disables the legacy
cut-out drawing in single bar mode, where the bantainercolor is not drawn on

top of the control background, but the control backgroundii®atwhere the bar
container is located.

Tick Marks: Enable or disable drawing of the tick marks next to the bar.
Scale Labels:Enable or disable drawing of the scale labels next to the bar. Note

that leaving out the scale labels usually allows for aomaar placement of the tick
marks, since less space is required between the tick marks.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 129 LOYTEC

1 Flip Side: This option draws scale and tick marks (if enabled) at the opposite side
of the bar (right or bottom instead left or top).

1 Thermometer Style: This is the ogbn to draw a dot at the lower end of the bar,
to symbolize a thermometer. It is usually used together with a vertical bar which
displays a temperaturk.is only available in single bar mode.

1 Numeric Input Panel: This option instructs the bar control épen a numeric
input panel if the control is an input control and the user touches the bar. The input
panel is placed on the screen such that it does not overlap the bar, but as close to
the bar as possible. This allows the user to enter an exact valbe mput panel
or drag the bar as usu#dor bar chart modes which do not support value input, this
option is not available.

1 Bar baseline at zero This optionadds a line at value zero and uses this line as the
base (fixed end) of the baiGonsider to sethis option if the low end of the bars
value range is a negative value. In applications where positive as well as negative
values are expected for stacked bars, this option should always be set to allow the
control to split the values into two separatacks, one growing from the zero
baseline up, and the other one down. If the bar base is not zero and stacking is
enabled, the visual result will be very hard to understand and probably not very
meaningful in most cases.

I Separator lines: Available for staked mode, draws additional separator lines
between the stacked bars. This can be useful if the bars use dynamic colors and it
cannot be guaranteed that two adjacent bars always have colors which are easy to
tell apart.

1 Show data point units: This optionis available when value labels are enabled and
can be usetb add the unit of the data point to the label.

NOTE:

NOTE:

As you may have noticed, not all of lements of the bar control can actually be disabled.
In particular, there is no flag to disable the b&ame. If the bar graph is used in an
application where the frame is not wanted, it can still be made invibiplelearing the
color (use the buttobnsetin the color selector)

To apply a gradient fill to the bar container, prepare a color mappéide describing the
gradient, connect the table to the bar control, and map the container color. Do not connect
a data point to the table, in order to make it a static mapping. See Sédti®on color
mappings for details.

11.5.5.4 Extended Settings

To the right of the flags are a few extended settings, applicable to the multi bar modes.

TheBar Spacingcan be set for sidby-side mode to control how much space between the
individual bars is left empty.

The Sort option is available fosideby-side and stacked modand defins the order in

which the bars are draw@eneral drawing of bars depends on the mode of operation. Side
by-side bars are drawn from left to right or top to bottom. Stacked bars are drawn on top of
each other, sting with the first bar at the baseline. In case of mixed positive and negative
values, two separate stacks are built.

The following choices are available:
9 Position: Bars are drawn in the order the data points are connected to the control.

1 Descending value Bars are sorted by value and drawn startiitty the highest
value first.
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1 Ascending value:Bars are sorted by value and drawn starting with the lowest
value first.

NOTE: For performance sensitive applications where a lot of updates are expected, ¢nebprd
position is significantly more efficient than the sorted variants. This is because a fixed
order allows the control to refresh only the one bar which needs updating, leaving the rest
of the control unchanged. In sorted mode, a change in value n§ke $iar may change the
position of all bars, requiring a complete redraw of the entire contents.

11.5.5.5 Application Hints

A powerful way to use bar controls is provided by colors and transparency. By disabling all
the decoration around the actual bar, it is fidego have a rectangular area on the screen,
which can be filled with a color or made transparent, depending on the value of a data
point. This provides an easy way to selectively hide certain areas of the screen.

Example 1 Define a solid color for théar and the transparent background color for the
container and the frame. Now you can prepare a page background, showing a sunblind
which is completely rolled down. Place the bar in front of this image and you are able to
cover up parts of the sunblind Withe solid bar color, making it look like the sunblind is
going up and down. If you switch color assignments, you can use the moving bar to
selectivelyuncoverparts of the background.

Example 2 In front of the above window showing the moving sunblind;ompletely

transparent bar control may be placed (both bar color and container color are set to the
transparent backgrourmind dr awi ng of the bar can be dis:
option to increase efficiengyBy connecting an output data poiatthis control, it becomes

selectable and accepts user input. Now the user may touch any position on the window,

which will result in a value update on the output data point. This value may now be used as

a position indicator and the sunblind may be maethe indicated position automatically,

without the user keeping a down or up button pressed all the time.

NOTE: The static sunblind image in the background may be replaced by a bitmap control with a
mapping table to show the current rotation of the simalb

Example 3 A combined display of a current value and a set point can be created by using
two bar controls. One is a classic bar control to which the input data point is connected,
showing the current value. Next to this bar, a second bar can bd.dlEmethe layout tools

(see sectiol0.6.]) to make this bar the same with, same height and same baseline position
as the first bar. Also, use the same value range, but disable all decorations and make the bar
invisible. Loadan indicator bitmap, for example an arrow pointing towards the other bar
control, using the common properties page. Connect the output data point to the indicator
bar to allow defining the desired set point by dragging the indicator bitmap (the arrow) up
and down.

Instead of a static bitmap on the common properties page, it is also possible to connect a
mapping table containing different bitmaps based on the value. This would allow for
example the indicator arrow to change shape or color based on thdusetNNe bitmap

may also be an animated GdF MNG.

11.5.6 Trend Control

Trend controls record and displaata pointvalues over time.In case the connect data
point is itself a trend recordingr a data point from an existing trend recording is selected,
the @ntrol does not collect trend data by itself but instead reads the data from the specified
trend log data point.

This type of control does naflow inputof new valuesand therefore&annothandle output
data points. Only input data points mag connectedo a trend control, except the device
firmware supports the data point direction change option. In this case, output data points
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may be connected, but the configuration software will automatically set the direction
change option to feed the current vatig¢he output data point into the trend control as an
input value.

On the device, the control shows a graph with the value on the vertical axis and time on the
horizontal axis. The time axis showgher absolute time dhe amount of time which has
passedsince now, where the rightmost end of the axis represents the present time, with
older data to the left (for example 10 minutes ago, 20 minutes ago, and so on). As time
passes, the recorded data moves to the left and new data is added to the righall€he sm
the time span on the time axis, the faster the curve moves to the left.

The scale labels and tick markkenabledare automatically calculated and laid out. If the
page background already provides a graphic representation of the scale andrtiiascont
only used to fill in the data, the scale and tick marks may be disatiecbest way to lay

out the control is to first enable all required decorations (scale, ticks, and grid) and then
change the size and position of the control to fit the scale.

Below the graph area, trended data may be shown in form of cdbaredisrunning in
horizontal directionstacked on top of each oth@hese bands change their color based on
the values from the trend recording. A color map attached to the trend dataspased
handle translation of values to colors.

NOTE:

On devices supporting localization, scale labels will be formatted according to the current
locale, with the number system set to western digits.

11.5.6.1 Internal Trends

Whenever a normal data point is coneelcto the trend control, the control itself will
record the data received from the data point and store it in the file sydtenthe option
Preserve Datas set. In this mode, there are a number of settings regarding data recording
and storage which amot applicable to external trends, explained in the nexiosedt is
possible to mix internal and external trending in one control.

When recording data locallyhe control is able t@eneratethree data recordings and
display threecurves per connedaledata point: the minimum value, maximum value, and
average value. To do this, the contschnsall incoming value updates between two shift
operations. From this data, it calculates the minimum value, the maximum value, and a time
weighted average valuand adds this data to thppropriate data recording

NOTE:

The average value calculated during each shift interval is the time weighted average of all
input values received during that time frame. For example, if the input has a value of 0 for
the duration of 9 seconds and a value of 20 for the duration of 1 second, the time weighted
average value for these 10 seconds will be 2, because (0*9s + 20*1s) / 10s = 2. In contrast,
the time independent arithmetic average value would be 10 (0+20)/2.

11.5.6.2 External Trends

Since version 4.3.0 of the device firmware, it is possible to use the trend control to display
trend data recorded by an external device or trend data source. In this case, the trend control
itself does not record any data on its own. Instead, it fet@wesds from a trend service

and displays this datdalhis is the recommended way to use trend controls. In many
applications, trending will and should be done on an external controller device anyways.
LVIS or LWEB should act as a client only, fetching tkeorded data from the controller to
display it in the trend control.

Trend services like these are represented Bpecial type of data point called trend point
Such a data point may represent a local trend (recorded on the same device, but not by the
trend control itself), or data located on a different device on the network.
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When such a trend data point is attached to a trend control, the control will scan the trend
and display the first curve mentioned in the directory of the trend service. Notmdhkat

trend data points represent the recording of only one curve. In case of a trend data point
which is known to contain more than one data recording, the trend will show the trended
data points as child points. Selecting and attaching one or more ofitdgpoints to the

trend control will show the corresponding curves. This is currently available for local trends
and for remote trends accessed via OPC from a LINX device whose configuration was
imported.

11.5.6.3 Colors

Regarding color, the trend control is asfethe mae complex controls to configure, since it
supports a large number of colors. The following colors may be set for trend controls on the
Color property page:

Color Name Element to which the color applies

Labels Numbers of the value scale and time scale.

Horizontal Grid Horizontal grid linegif the grid isenabled).

Vertical Grid Vertical primary grid linegif the grid isenabled).
Second. Grid Vertical secondary grid ling the grid isenabled).
Buttons Foreground color for button symls.

Button Backgr. Background color for button symbols.

SelectionFrame Frame drawn around the entire control, if the control is selected.

AXis Tick marks and axis for value and time.

Background of the graph area, which is the rectangutar spawned by

Container the value and time axig\lso used for the background of the curboix
showing time stamp and recorded values.
Background Color of the background outside the graph. If the transparent check b

is set, all pixels using this color will beahsparent.

Table13: Color assignment for trend controls

To set the color of the individual curves, selectoanecteddata pointor trend pointand
switch to theColor property page. You can now set the color of all curves winiag be
generated by this data point:

Color Name Element to which the color applies

Minimum Value Color for the minimum curve (if enabled).

Average Value Color for the average curve (if enabled).

Maximum Value Color for the maximum curve (if enabled).

Color to indicate that the current value of a curve is out of range. If th
value axis is adjusted to fit, the real value will be shown, that is, a limi
value axis does not affect the actual data which is recorded.

Out-Of-Range

Background Color used foarea fill, if enabled for this trend curve.

Tablel4: Color assignment for trend curves

For data points which are rendered as colored bands, even more color information is
needed. Specifically, a mapping table to translate frolmegato colors must be provided.

This is done by attaching a color map object @ee ®ction11.8 to the data point. The

color selected for mapping must be the color which would otherwise be used to draw the
curve, so it depnds on the mode (minimum, average, or maximum). It is of course possible
to map all three colors using the same map. For details see the description of color band
mode below.
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11.5.6.4 Time (X) Axis

Apart from the colors and the font for the scaléhich can be set on th€ommon
Properties page all other properties are set on theend Control property page. This
page is divided imifferentsections, which are described below.

On the right side, th&ime Axis is configured. Note that some of these options onlyyapp
for data points trended locally by the control while other options apply also for display of
external trend data.

il

Time Span: Select a suitable time spéor the initial zoom settinggiven in time

per page. For example, if you set this to one hour pge pthe graph will show

the values of the last hour together on one page. For internal trends, this setting
will also define the interval at which trend data is recorded. For example, if the
control is 200 pixels wide, a time span of 100 minutes will eabie control to

record new data once every 30 seconds since one pixel represents a time span of
30 seconds in this case. For externally recorded data, this setting only defines the
default zoom level of the time axis.

History Buffer: To keep data which igot visible on the first page because it is
older than the given time span, set the desired amount of history buffer. This
value is given in pages, that is, if you set the time span to one day and configure
one history page, the control will store theued of the last two days. Older data
will be overwritten by new data. Fexternaltrend datathe control will keep a
certain amount of data records cached in local memory for faster operation. This
cache will be allowed to grow up to a maximum of 100ébrds per configured
history buffer page (plus one for the first page).

NOTE:

For trend controls which are recording trend data locally, the memory requirements can
become significant if you use a larger number of such controls and set a high number of
history pages. Check the project statistics for more information. In case the control is used
to display the contents of a trend data point (local or remote), it only fetches data from the
trend service and does not record any data by itself.

1

Shift Interval: The control normally uses the smallest usable shift interval,
which is the time it takes for the graph to move by one pixel. The graph cannot
be shifted earlier than this, because
move by half a pixel). If thisnterval seems unnecessarily small (each shift will
require some processing time), or trend data is recorded locally and you want the
control to average data over a longer time frame without changing the default
time span, you may set a minimum time héiee control will then use the next
higher shift interval which results in an integral shift of the graph (in pixels).

Absolute Time: Draw absolute date and time on the X axis. Especially if the grid
is enabled, this will require more processing time stheeentire grid and the-X
axis scale need to move, but usually absolute time is the preferred setting.

Localized Two Line Format: Available if theAbsolute Time option is set, and

the device supports localization. Draws absolute time on the X axis, dgitwg

lines and automatically selects suitable labels for each line, depending on the
current time span. The shorter intervals, indicated by the tick marks, are labelled
in the first line, with coarse labels on the second line. For example, if the tick
maks indicate days, the day number would be shown on the first line and the
month name on the second line. Labels are localized, showing dates in a suitable
and commonly used format for the current locale.
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NOTE: When using localized labels, make sure tecteh font which is able to handle the expected
script and include the font source data in the project, to allow the device to actually render
the labels correctyDo n 6 t use fonts which are not nati v
require prerendered binaps, such as FNT or PCFhe configuration software will not be
able to determine which glyphs to prepare in-peadered bitmapsThe best option is to
use a true type fonn a multilanguage project, consider using different fonts for different
languages, if no single font can handle all expected scripts.

1 Tick Marks: Enables drawing of tick marks for the time axis.

I Scale Labels:Enables drawing of scale labels. Note that scale labels should
always be enabled for controls which haveAlbsolute Timeption set.

I Time Format: Format string used to display ntotalized time labels on the
time axis. SeeSection 17.9.2for a complete explanation of this format. The
default is usually a good choice. Time labels are displayed whén there is
more than one label for one day. Otherwise, time labels will not be used.

1 Date Format: Format string used to display ntotalized date labels on the time
axis. Date labels are shown at midnight of each day which has a label drawn. If
the ugr zooms out further, date labels will be shown only for every other day,
every start of the week, or every month, as space allows.

11.5.6.5 Value (Y) Axis

On the top left, th&/alue Axis can be configuredlhe following options are available:

I Range 1:Value rangefor the primary value axis drawn on the left end of the
trend graph. This is the default range for the standard zoom setting griobema
changed during runtime when the optBmable Y-Scalingis set.

I Range 2:Value range for the secondary value axis. lkdad, the secondary
scale is drawn on the right end of the graph. In case the grid is enabled, the final
scale range is adjusted such that a common horizontal grid between the primary
and the secondary axis can be drawn

1 Band Gap: The first value definethe amount of space between individual color
bands, if more than one band is used. The second value defines the amount of
space between the graph area and the band area, in case both are used in one
control. Depending on the font size and band width, sextex space between
the two areas may be needed to avoid collisions of the lowasisYlabel and
the topmost band label.

1 Y-Scaling: Enables navigation buttons for the value axis. This option also
changes the width of the control box to accommodate wWidaxis labels, which
may be required when zooming or changing the value range of the Y axis.

I Secondary ScaleActivates the secondary Y axiBo assign the connected data
points to one of the two value axis, select the data point from the tree view and
s the desiredadio button which is shown next to the value range input fields.

1 Tick Marks: Enables drawing of tick marks for the value axis.

1 Scale Labels:Enables drawing of scale labels. Note that scale labels should
always be enabled for controls whibhve theY-Scalingoption set.This option
also enables band labels, if applicable. A band will be labelled either on the left
or the right side, depending on the assigned value axis.
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11.5.6.6 Value Options

At the bottom leftof the property paget is possible toset options regardingend curve
display.Select thedesireddata point firsto changethese optiongor a particular curve of

the trend controlThe leftdropdownis used to sethe desired interpolatiomethod in case
there is more than one pixel tiace between two recordings and the gap needs to be filled
by interpolated valued he following options aravailable

i Staircase The current value will be drawn horizontally until the next recorded
value is available, causing the trend graph to shovertical step to the new
value. This setting is suitable to record binary or multi state védikesvindow
state or room occupancy

9 Linear: Selecting linear interpolation will draw straight lines between the
recorded values, which is suitable for tempaeswor other analog values which
do not represerg small set of discrete values.

9 Limit Line: Only available for datagints, but not for trend points. The control
will fetch the current value of the attached data point and dnswalue as a
horizontalline across the entire graph. This can be usettdimit lines to the
trend graphNo historical data is recorded by the trend control for limit lines.

The dropdownto the right control$iow the raw or interpolated trend data is displayed by
the trend ontrol. The following options are available

1 Standard: Displays the data as a normal line graph. Depending on the type of
interpolation, this will either lead to a staircase drawing (no interpolation) or
straight lines from one recorded value to the nixedr interpolation).

 Area Fill: As above,but the area between the zero line and the curve will be
filled with the fill color set for the data point.

1 Stacked: The curve will be stacked on top of the previous cuassigned to the
same value axisThis stting also implies area fill, filling the area between the
baseline curve and this curve with the fill color of this data point.

NOTE:

Stacking is done separately for each of the two possible value axis (primary/secondary).
Also, limit lines build their wn stacks, again separately for both value axis. In the list of
connected data points, it is allowed to mix curves and limit lines assigned to different Y axis
as needed to archive the desired Z order. Foreign curves (not on the same axis or not of the
sane type) will be skipped automatically. It is possible to build multiple stacks on one axis.
To start a new stack, set the optionArea Fill for the first curve of the new stack, and
continue withStackedfor the following curves.

1 Dots: The recorded valgeare displayed as dots, with a diameter corresponding
to the selected line width. If multiple dots share the same horizontal position,
they are grouped together and the first, last, highest, and lowest point are drawn.
As this method draws one dot peralatcord, it is not affected by interpolation.

i Band: Data is shown as a colored band below the graph &nstead of
translating values into a vertical position, they are translated into colors which are
used to draw the band. Translation is handled byler map object connected to
the data point, mapping the line color which would otherwise be used to draw the
line graph. If no color mapping is available, the entire band will be dresivig
the respective line color.
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NOTE:

Band mode is affected by theterpolation settingon the trend value page, and the
gradient optionof the assigned color map object. Both options control interpolation, but
since they are applied at different stages, they have very different effects. Carefully read
Section11.5.6.8to learn more and pick the right setting for your application.

The input fieldLabel can be used to assign a label to each of the attached data points. This
label will be shown in front of theurrent value in the cursor box, atwthe left or right of
the band, if the data is shown as color band and scale labels are enabled.

11.5.6.7 Graph Flags

In the centerof the property pagare some additiondflags available,depending on the
selected objeciVith the trend control selected, thdléaving options can be set:

1 Draw Buttons: This option enablesonstantdisplay ofthe controls navigation
buttons If this option is turned off, the navigation buttons are only shown when
the user selects the control to navigate. This is usually the diéshavior.

1 Enable Cursor: This option causes the control to $electable. When selected,
navigation buttons an@ cursor appeawhich allow navigating through the
recorded data (see sectibh.5.6.12regarding trend contraperation.

1 Preserve Data:When enabledgauseghe control to storeany locallyrecorded
data innonwvolatile memory, in order to preserve the data across a reboot or
power failure. Saving is done in regular intervalsshen enough data was
collected or when the unit is shut down in a regular way and thus has a chance to
save all unsaved data before shutdown (not possible during a power fé&ture).
external trends, this option has no effect.

9 Grid: This option can be used to enable a grid which is autoafigtlaid out to
fit the current tick mark spacing and allow easier readout of the displayed data.
Available are the choice®FF (no grid), Dotted (broken lines), oiSolid (solid
grid lines, since firmware 6.2). When using the dotted line style, itvisaule to
set the final control size after enabling the grid and choose a size which yields a
good looking result for the grid. Enabling the grid together with a secondary
value axis may change the effective value range of the secondary axis such that
the tick mark spacing is compatible to the spacing on the primary axis and
matches the position of the horizontal grid lines.

NOTE:

Even if thepreserve datdlag is set, a trend control may still discard the stored data when

it reboots. This is the case wh#re controls properties were changed such that the new
configuration does not match the stored data anymore, for example because new data
points were added to the control or data points were removed, changing the type and
amount of data recorded. Recordednd data is also removed from the device, if there is

no control matching the recorded data, which is determined by the UID of the control. That
is, if you remove a trend control from the project and reboot the device, the data which
belonged to the reaved control will be deleted from the system.

When multiple trendrecords are available for the same position on the X axis, it depends on
the following options, how the available data is processed to determine a value to draw at
the specific X position:

1 Draw Minimum: Drawthe minimumof all available values

1 Draw Average: In case of a dot graph, draw the average of all available values.
For other graphs, draw a candifigck. This type of display connects from the left
side at the value of the first recand, then draws a vertical line from the
minimum to the maximum value, and continues to the next position from the
value of the last recording.
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1 Draw Maximum: Draw the maximum of all available values

With a locally recorded data point selected, the abgit@ws control the recording and
display of the minimum, average, and maximum curve, such that for one connected data
point, up to three recordings can be made. This has an effect only if the data point receives
multiple updates during one shift intervatherwise all three curves are the saBee also
section11.5.6.1about internal trend recording. Note thaisinot recommended to use local
trend control recording for new projects.

TheLine Width setting has two differeritinctions, depending on which object is currently
selected in the tree view:

1 Trend Control: When the trend control is selected, the defairde Width for
the entire control can be set using the edopn box. Trend curves which do not
specify their own lie with will be using the controls default width.

1 Data Point: When a child data point of the trend control is selected, and the
firmware version is set to 6.2 or newer, the ddmpvn box can be used to set a
specific line width for the selected trend retiog. To use the default width of
the control, select the first entBefault. Otherwise select the desired width from
the list of available line width settings-{b).

11.5.6.8 Band Mode

Band mode is affected by tlmterpolation setting on the trend value pages avell asthe
gradient option of the assigned color map object. Although both options are related to
interpolation, they work on a different sort of data and will have different effects on the
resulting band. Trend value interpolation works on the recovdkets and is able to create
smooth transitions from one value to the next by adding intermediate values. However, the
gradient option of the color map works on colors and is responsible for a smooth transition
from one color in the table to the next,the source value sweeps through the value range
of the table. So, one option deliveistermediate values the other one delivers
intermediate colors. This is a big difference, as explained in examples below.

Without interpolation of the recorded trend wed, a new band color will be determined for
every new trend value. This color will then be used to fill the band up to the next available
value, where it will immediately switch to a new color. This will produce color steps,
similar to the vertical stepsf a staircase line drawing. Thisedcolor tonesdepend on the
result of the color map lookup, as described in Sedtio8.1

NOTE: In case of sstandard map, the exact color of the matching table entry will be used. If both
the old and the new value fall within the sa
change at alleven though the value changétcase of a gradient map, a mixed color will
be calculated from the two adjacent colors of the table. This will pediiféerent colors
for different values, even if they lie within the same interval.

To get smooth color transitions instead of color steps, the trend value interpolation must be
enabledto deliver smooth changes between the recorded values. In combinditioa

gradient color map, the resulting band will show smooth color transitions. However, if the
gradient option is turned off, only the exact colors from the mapping table will be used.
This will again result i n dnoitateianesvvadupfsom but t
the trend recording, but a transition from one table interval to the next. For example,
assume a color map with the following entries:

[0] Green, [50] Yellow, [100] Red
For the band area between two trend recordings of value Q@0 the band will start out

green, then change to yellow half way between the two recorded values and end up red
when the interpolated value finally reaches 100. Turning on the gradient map option will
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change this into a band showing a smooth gradient fyreen to yellow and yellow to red,
as the interpolated value sweeps from 0 to 100.

NOTE:

As a rule of thumb, start out with both interpolation settings turned off for binary and
multi-state recordings and prepare color maps with one entry for evegctegvalue. For
analog data, such as temperature, percent, or other sensor data, turn on both interpolation
options and prepare color maps containing only the base colors for the beginning, end, and
any midrange colors, for example from blue, througheeyellow, and finally red.

11.5.6.9 Bands vs. Graphs

When a new trend control is created, it starts out with an empty graph area. As data points
are added, they start out in standard line graph mode and are drawn in the graph area.

When one or more of the connedttrends are switched to band mode, the corresponding
line graph is removed and a color band appears below the graph. To make room for the new
band, the graph area is reduced in height as needed. The overall height of the control does
not change. As morgends are switched to band mode, the bands are stacked on top of
each other, while the graph area is further reduced to make room for the additional bands.
The control always keeps size and position as set by the user. If there is not enough room to
accommodate all bands, the control size must be adjusted manually as needed.

In case all connected trends are in band mode, the graph area is turned off. Even in this
case, the control maintains its height. The unused space above the bands, if any, is filled
with the control background color. This area can be used to accommodate the navigation
buttons, which are always placed at the top edge of the control container. Leaving some
room above the bands for the navigation buttons is a good way to ensure the éngtons
large enough to operate them, amd not obstructing the bands.

11.5.6.10 Time Shift

Trend curves may be shifted on the time axis, to compensate for time zone offsets in remote
trends, or to correctly display trended historic filter data. Time shift is carfigan the

Data Point property pagebecauseshift settings are stored the data poinbbject similar

to the color settings for the trend curve. Moving the trend point from one control to another
one via drag and drapereforekeeps color and shift g&tgs.

Time shift is configured via an input field specifying a shift value, a unit dropdown to select
the unit for the time shift (seconds, hours, days, weeks, months, or even years), and a
dropdown to specify the desired direction of the shift (lefigtnt).

11.5.6.11 Trend Data Access

For every trend control which stores recorded dataimvolatile memory, a file is created
on the file system of the devioghich holds the data in binary fornthis file is not
intended to be used by the end user. Insteadetiwrded data is made available in CSV file
format, in order to ease processing on the PC.

The files may be download from the device using an FEBnnectioror via SCP protocol

on the SSH port, if the device supports secure connectital&l user namesof the
transfer are either admin or operator. The password must be specifetcoastise WehJ|

of the device. Thelefault passwordor the adminuser isloytec4uon devices with recent
firmware andadminon devices with older firmwar&here are two lcgtions to access the

CSV data. One location is intended for access by a human user, the other one is intended
for automated tools:

1 /data/trend: This is the location intended for access by a human Uker.
file name consists of the object name of the adrfrs seen on the tree view) and
the unique ID of the control, as displayed on @eneral property page. This
allows the user to easily identify the data file belonging to a certain control on the
device.
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1 /data/uid/trend: This is the location intended rfaaccess by automated
tools. The filename consists only of the unique ID of the control. This allows an
automated tool to easily construct a list of files to access, independent of the
name of the control, which may not be known and which may change.

Example: A project contains a trend control withD 0x122114Bla n d  nTaemde10 fi

The datarecorded bythis control will be accessibia CSV formatunderthe followingfile
names on the device:

/data/trend/Trend_1 122114B1.csv

/data/uid/trend/122114B1.csv

Spaces in the object name are replaced by underscores to avoid file names containing
spaces, which may be a problem for some FTP clients.

NOTE:

Assigngood names to your trend control objects, to make it easy to identify the data files
and relate them to thtrends which are visible on the device. Consider to add the name of
each trend to the page where the trend is shown, so that the user is able to clearly identify
each control and its data file.

If the trend control object name contains #BCII charactes, the resulting file name will

be encoded in I1SQ0646 (Unicode) and will be transferred to the client in WBTF
encoding, according to the FTP protocol extension RFC2640. Chdmissupport this
extension can then display these file names correctlyt Welsbrowser based FTP clients
either detect the UTB encoding automatically or provide an option where the user may set
the desired encoding. To maximize compatibility to existing FTP clients, it is desirable to
use only ASCII characters for the namdrehd control objects.

An easy way tananuallyaccess the files on the device is to use the windows explorer or a
web browser and type the following into the address/URL field:

ftp::<user>@<address>/

Replace <user> witkither operatoror adminand <addres> with the IP address or DNS
name of the device, for example:

ftp::  admin @192.168.1.20/

You will then be asked for the password and the file system contents will be shown. You
can now navigate to the required files and download them to the local haaf gk PC
for further processing.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 140 LOYTEC

NOTE: Since the trend data files are actually symbolic links to a device driver, you cannot directly
open the files on the device. Also, the file simey be shown as 0, because it is not
immediately known (the data igmerated on the fly, while you are downloading it). You
may only download the files. Some FTP client software is known to have problems
processing symbolic links to files. They tend to display these files as being directories but
any attempt to open thisirdctory will fail, since it really is a file. Examples for such
programs are FileZilla and LeeeRTP. If you encounter this problem with your FTP client,
use another client or fall back to the windows explorer or the command line FTP client
(which is know to work as well)lf your device supports secure connections, programs like
WinSCP may also be used as an alternative to FTP clients. The SCP protocol uses only one
port and is therefore easier to handle in environments where NAT routers and firevealls ar
present.

11.5.6.12 Operating Trend Controls

Trend controls do not allow data input, but they can bdeasalectable. If the control is
selectable, touching it on the screen will display a vertical line at the touch point and open a
cursor box showing the exact tlawhich was recorded for the selected pwiritme.

NOTE: In case the navigation buttons are hidden, the fosich will show the navigation buttons
only. A second touch is necessary to show the data cursor.

The cursor boxwill show the absolute date @time of the current cursor positipas well

as thecurrentvalue at that timefor each of the curves displayed. Each value is printed in
the same color as the corresponding curve, to relate the displayed numbers with the curves.
If a curve has a labebafigured, the label text is shown in front of the value.

Usethe check boxes in front of each vatoesnable or disable individuaknd curves

NOTE: The values shown in the cursor box are always the most recent known values at the cursor
position as reorded in the trend log. Changirigeinterpolation modechangethe way the
trend curve is drawnbasedon the availablalata recordsbut it does not change the values
displayed in the cursor box.

The verticalcursorline may be moved by dragging it ar@lior touching another location
of the curve. The dathownin thecursor boxwill be updated accordinglyJsing the +and

- buttors on the time axis will zoonm and outthe current cursor position if the cursor is
shown. Otherwise it will zoom iand ot the center of theurrent page.

If the Y-Scaling option is set, navigation buttons are shown for thax¥$ as well. They
allow the value range to be shifted up and down as well as zooming in and out. The center
button has three states:

1 Empty Circle: TheY-axis is at its default settings, as defined in the project.

9 Circle with Dot: The Y-axis in in autezoom mode. This state is entered when
the empty circle button is pressed. Pressing the button again turreoantooff
and returns the “axis to its defalt state (empty circle).

1 Filled Circle: The Y-axis is in a custorstate, where its value range was shifted
and/or manually zoomed. This state is entered whenever the user manually
changes the xis via the up/down or +buttons. Touching the button ihig
state resets the-#xis to its default configuration (empty circle).

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual 141 LOYTEC

NOTE: Y-Axis shifting and zooming can be problematic in controls which use a secondary Y axis
and horizontal grid lines, because this setup limits the way the two scales can batlaid o
Depending on the value ranges used, zooming in or out on the secondary axis may not
result in any visible change at first, since the new internal zoom setting does not allow for a
different scale layout yet. In this case, keep zooming until the aiches/to a different
scale. If such effects are noticeable, consider removing the grid to allow an independent
layout of the two Y axis scaléw a better zooming experience

If there is more than one page of datse user can flip through the pagesrbgving the
cursor to the rightmost or leftmost emd touching theappropriate navigation buttons.

The control will return to normal operation when another control is selected or the user
touches any other location outside the selected trend control.

NOTE: Leaving navigation mode will return the time axis to the current time. Zoom setting of the
time axis and the current setting of the value axis are not changed. Using the navigation
buttons located at the center of each axis, showing a small circletenilin both zoom
settingand position of the corresponding axis to the project defaults.

11.5.7 Date Control

The daé control is a specialized control to display dateltime. In most cases, the internal
system time data point will be connected to the date @rttowever, it is possible to
assign any scalar data type to the date control. In that case, the received value will be
interpreted as the number of seconds sminight ofthe first of January 1970TC time

On LVIS-3E1xx devices running firmware 4.3dD newer, it is possible to connect an NV
data point of type SNVT _time_stamp to the date control. The control can parse the NV data
and display the corresponding date and time.

There are different modes display availabldor a date contrglsome ardext basedwhile

others show graphical analog clock. Even though one date control can only use one mode
at a time, two or more date controls may be used together to display the time as an analog
clock and the date as text on the same page.

A font for textmode can be selected on tBemmon Propertiespage All other settings
can be done on thate/Time Control property pageThe basic configuration is done in
the Optionssection. The first option is a style selector, offering the following styles:

1 Text: A textual display of date and time, based on a&t@lle format string. If
selected, a separaformat Wizardpage will be opened to help generating a
valid format string for the control he format string can also be entered directly
on theCommon Propertiesor Editor page. The exact format to use is described
in section17.9.2 of this manual Note that this mode is not locale aware. It is
limited to the Gregorian calendar and will always result in English names for
month and weekf day. For locale aware formattingse the_ocalestyle.

1 Simple: A simple analog clock. Clock hands are displayed as thin straight lines.
Suitable for small analog clocks in page headers.

1 Complex: A different style for the analog clock, using more commbapes for
the clock hands. Suitable for larger analog clocks.

I Modern: A new variation of the analog clock, using straight linégariableline
width and rounded cap%his style is only available for LVISME devices and
LWEB-802/803.Suitable for anyize of analog clock (adaptigesign.

1 Locale: Text based stylevailable in projects supporting localizatioreplaces
the older Gstyle formatting. If selected, the format options become available to
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define the desired output via the property page. Ssgtion below for a
description of locale aware date formatting.

Below the style selector are some options for further configuration. Depending on the
selected style, some of these options may not be available. The following options are
related to analoglock styles only:

1
1
f
f

Seconds:Turns the display of the second hand on or off.
Circle: Adds or removes a circle around the clock face.
Labels: Adds labels to the analog clack

Place labels insideAdded labels are placed on the ins{da the clock face) as
opposed to the outside (around the outer diameter).

Thefollowing options apply to all styles:

f

Show UTC: Turns off the date controls normal behavior of adding the current
local UTC offset to the value of the timestamp before display. When connecting
the sysem time register, this option has the effect of showing UTC time instead
of local time, since the received time stamp is shown 1:1 on the control. Can be
useful to display local time from a remote device, where the remote UTC time
and the remote time off¢ are received separately and added at the control. In
this case, the devidecal UTC offset must not be added before display of the
already calculated local time of the remote device. Also useful for timer
applications, such that a value of 0 resultaitime of 00:00:00 independent of

the devicedocal time zone offset.

Periodic update: Activatesperiodic updates of the date control, independent of
any data point updates. Without this option, a date control is updated every time a
new value is receivethrough one of the connected data points. This can lead to
choppy display of analog clocks if updates are not received on a regular basis or
at low frequency. Enabling this option makes sure the control is updated once
every secondautcadvancingthe diplayed time by one secon@ah Incoming

data point updates are only used to synchronize the time displayed on the control
with the time received from the data point and do not have any direct influence
on the controls update rate.

The last option is actllg related to the selected date pattern in a locale aware control and
is discussed in the appropriate section below.

On theColor page, the following colors may be set:

Color Name Element to which the color applies
Text Text color of the clock in text nate.
Tick Marks Hour tickmarks in graphic style.
Clock Hands Hour and minute hands.

Second Hand Second hand (if enabled).

SelectionFrame Frame drawn around the entire control, if the control is selected.

Frame Circle around the clock face (if enab)ed
Container Background of the clock face.
Background Color of the background outside the clock face or behind the text.

Table15: Color assignment for date controls
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Output data points may be connected to a date control, in vdaish the date control
becomes a date input control. The user may then input a date and time using the keypad.
The number of seconds which passed since the first of January 1970 and the given
date/time will be written to the connected output data poittis Talue is suitable to write

to the system time set register, to update the current system time on the device. However,
note that due to limits of the underlying operating system, the system time of the device
may not be set to a date before 1/1/1988.

11.5.7.1 Locale-Aware Format Basics

If supported by the selected model, dates can be formatted according to a certain locale and
calendar system. To activate this mode, select the &iytmle. When activated, the
controls text is reset to a default localware fornat pattern, so make sure to set the style
before adding any additional text to the format. There is of course the possibility to undo
the style change to restore the control to the previous state, so no information is lost.

Locale-aware format patterns cée configured entirely via the Ul of the property page, but
can also be edited directly in the text fieldhich may be useful for copy/paste operations.
To allow multiline date controldfor exampleshowing thedate on the first line and time on
the seond line, more than one date pattern bardefined in one date control. Each pattern
starts with a $ sign and is enclosed in curly braces, lig§yiRIMMMeeee}Patterns can be
embedded at any point in the control text and will be replaced by the appeoguuitput.

The Ulto edit these patterreonsists of a list of available date fields from which fields can

be added to the current pattern, an area where the current pattern can be selected, new
patterns can be added, and existing ones can be deleteel] as an area listing the fields

of the selected pattern with options to add and remove fieldsge their ordegand select
avariant for each field

For each pattern, the optiddse auto formattercan be used to select betweeraa date
pattern whee date fields are formatted exactly the way they were specified in the pattern,
and apattern templatewhere only a list of desired date components is given, and an auto
formatter constructs a suitable format based on the current |0tedalesired figls are put

in correct orderandfield separator®r text is added automaticalls required. Using the
autoformatter is the default, since it is easier to U@ pattern is a raw date pattern, it
contains a hash as its first pattern character, lig#n-MM-dd} for an ISO8601 date.

11.5.7.2 Available Pattern Fields

On the left side of the property page is the list of available date pattern fields to choose
from. Since some of these fields are only available for the auto formatter and others only
for raw datepatterns, set the desired mode first before adding fields to the pattern. If the
mode is changed later on, an unsupported field in the list will be ignored when using the
autoformatter and may truncate the output in case of a raw pattern.

Some fields aravailable in standard form and as a variant designated(8ti#imd-Alone).

The most important distinction betweehe standardorm and stanéilone form is a
grammatical distinction, for languages that require it. For example, many languages require
that amonth name without an associated day number (i.e. an independent form) be in the
basic nominative form, while a month name with an associated day number (as in a
complete date format) should be in a different grammatical form: genitive, partitive, etc.

Here is alist of available date pattern fields withshort explanatiorand the pattern field
symbol representing the field in tdatepatternstring

I Calendar Year: The current calendar ye@mumeric) as defined by the selected
calendar system. This chefor example 2017 for a Gregorian calendar or 29 for
the same year in the Japanese caletgtern symbay.
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Quarter: Quarternumber / nameThere is also &tand-Alone variant of this
field, which should be used when only the quarter is sh@atternsymbolQ or
g (StandAlone).

Month: Monthnumber / nameThere is also &tand-Alone variant of this field,
which should be used when only thenthis shown.Pattern symboM or L
(StandAlone).

Day: Day of month (numeric)attern symbadi.

Day of Week: Day of week number / name. If shown as a number, the first day
of the week is shown as daylfi.cases where the selected locale does not specify
weekday numbers, the formatter may fall back to the abbreviated Raattern
symbole or ¢ (StandAlone).

Hour (default): Only available when thauto-formatter is used. Selects the
preferred hour format for the current locadPattern symbaql.

Hour w/o Period: Same as the above, but leaves out the day period, if it would
otherwise be used by the current loqdl@ instead of 10 pmpattern symbad.

Hour (alternative): Similar to Hour (default) but selects an alternative format
which is not based on the preferred attribute but the ondetich formatsare
listed(the first entry is used instead of the ereéd one)Pattern symbaoC.

Hour [1-12]: Hour from :12. Midnight is 12m, Midday is 1m. Symbolh.
Hour [0-23]: Hour from G23. Midnight is 00:00SymbolH.

Hour [0-11]: Hour from G11. Midnight is Oam, Midday is OpnSymbolK.
Hour [1-24]: Hour from 224. Midnight is 24:00Symbolk.

Minute: Minute (numeric)Pattern symbain.

Second:Second (numericPattern symbaod.

Day of Week in Month: Day of week in month (numeric), indicates thé"n
occurrence of the current weekday in the current month, 2% Wednesday in
July, or 3 Monday in DecembePattern symbaoF.

Day of Year: Day of the current year (numeric), starting with daggimbolD.

Modified Julian Day: This numeric valuean be thought of as a single number
that encompasses all the datkated fields Rarely usedsymbolg.

Extended Year: A single numbedesignating the year of this calendar system,
enmmpassing all suprgear fields for example thesra) In contrast, e standard
year will start over at the beginning of a new era. Rarsgd, symbou.

Related Gregorian Year: For nonGregorian calendars, this corresponds to the
extended Gregorian year in which the calergbgear begins. Related Gregorian
years are often displayed, for example, when formatting dates in the Japanese
calerdar, as in2012( 24) 1 15 . The related Gregorian year is usually
displayed usingvestern digits regardless of what numbering systems may be
used for other parts of the formatted
solar year (perhaps using leap months), tli@n that calendar theelated
Gregorianyear will always be at a fixed offset from thermal calendar year

For the Gregorian calendéis the same as tlstandard calendar ye&ymbolr.
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1 Era Name: Era name for the current date, for exampI® as in2017 ADof the
Gregorian calendar, or , as in 29 (year 2017 in the Japanese calendar).
Note that the autformatter will automatically add the era name if necessary to
disambiguate the calendar year, even if the pattern template only requests the
calendar year and not the era explicigttern symbo(G.

1 Quoted text: Available for raw date patterns only, allows to insert any static text
between date fields, for example dashesnmasgolons or white spacedVhen
inserted via the Ul, the given text is automatically enclosed in singlesjumnich
that characters which would otherwise be interpreted as field specifiers can be
used. When editing the pattern directly, it is recommended to quote static text in
the same way to avoid conflicts with field specievWhen using the auto
formatter field separation characters are inserted at the appropriate locations
automaticallyCharactersvhich are nofield specifiers are ignoreid this case

11.5.7.3 Extended Patterns

For LVIS-3ME projects, there are some additiodate patterrfields available when the
option Enable all settingsis checked in the extended project settings. These fields are not
supported by current LWEB clientandtherefore brealkcompatibility of the project with
LWEB if used. However, they are expected to be available in a futuseon:

T Year i n @ We eklendaf yeal whare thear transition occurs on a
week boundaryCan be used in conjunction withleek of Yearas inweek 52 /
2017 Since the last few days of the last week of the year may already be part of
the next yar, using the standard calendar year for this purpalieresult in
wrong output (week 52 / 2018, which is a completely different d&tefhbolY .

T Week of Month: Week number of the current month (numeric), starting with
week 1 for the weekontainingthe first day of he month usually ending with
week 5 for the last few days of the morfattern symbolv.

1 Week of Year: Week of the year (numeric). Note that the week number may be
locale dependentWhile many locales use the 18601 standard for week
enumeation, some countries like the US are still using different week number
definitions which may result in different week numbers compared to the ISO
norm. To avoid confusion, it is recommended to avoid week numbers entirely.
When used in conjunction withyeear number, make suretodée ar i n fi Week
of Y mseaddof the standard calendar y@attern symbolv.

1 Cyclic Year Name: Calendars such as the Chinese lunar calendar (and related
calendars) and the Hindu calendars useyé#r cycles of year named. the
calendar does not provide cyclic year name data, or if the year value to be
formatted is out of the range of years for which cyclic name data is provided,
then numeric formatting is usestédndarccalendar year SymbolU.

11.5.7.4 Pattern Management

When a ew date control is added, it comes with one-ggéned pattern. This default
pattern uses thauto-formatter and requests thgear, month, day, hour, and minute

fields. Using the US English locale, this results in an outputAikg 8, 2017, 3:02while

the same date control will output 29 8 8 1502 in the Japanese locale with
Japanese calendar. Starting from this default, the list of requested date fields can be
modified using the controls above the field lisew fields are simply added by double

click on the desired field from thigst of availabledate pattern fields, or selection of the

field and click on the + button above the list of currently selected fadtds selecting the
desired field width (see below)
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NOTE:

If the auteformatter is deactivated, the fielour (default) has to be removed, as it is only
valid in auteformatted patterns. Direct forntiing requires manual selection of the desired
hour format(12h or 24h system, 0 or 1 based)

If an additional pattern is required, it can be added via the + button nextpattem select
drop-down at the very top of the property page. The new pattern will be appended to the
end of the current contrdext on the same line. Udbe Editor propertypage toadd
newlines or other static text as required. The pattern selectddnep can be used select

the pattern tdoe edited Thedrop-downwill always show the patterns in the order in which
they appear in the control text.

New patterns can also laelded at the desired locatidirectly in the texteditor, patterns
can be moed to different locations or removed entirely. The Ul will parsetéxt and
update the property page to refiehe current control content$.the pattern field syntax is
unknown, empty patterns can be placed manualf§{laGutoformat), or${#} (rawformat),
and the desired fields can be added via the UL.

11.5.7.5 Field Width

For each of theailabledate fields, multiple field widths or display variants are available
to choose from. For purely numeric fields, there is usually a selectimmnoéric or 2-digit

and sometimes3-digit available. The standard numeric variant usually results in the
minimum number of digits, while-gigit will pad the number to always be 2 digits wide
(useful for time fields). A special case is the year field, whedég cuts of the higher
order digits and outputs the two least significant digits obRirfstead o2017).

If a field can be displayed in textual form, there are a number of different lengths available,
like abbreviated, wide, narrow, or short. Some of these selémhs maynot be available

for certain fields, or mayesult in the same output, depending on the data provided by the
selected locale. In generaljde is the most verbose form, for example a complete day of
week name likéThursday abbreviated results inthe most common abbreviation likéa,

short is an even shorter and probably uncommon versiorThkendnarrow is a really

short form, which would b& in this example.

To change the field width of a date figdéter it was already added to the patieelect the
desired field from the lisbf fields contained in the patteland choose the appropriate
display variant from the dregown box above the list. The field will be updated and the
result can be seen immediately in the LCD preview.

Use the buttosm next to the field with selector to add and remove fields and move the
selected field to a different position in the list. Note that the field position is not relevant
when the autdormatter is used, as the list only specifies which date components the
formatted output should contain. Field ordering and decoration is done automatically.

In the pattern itself, the field widtbr display variant to use for a certain field is defined by
repeatedoccurrenceof the field specifier. For example, a wide dafyweek name is
specified aseeewhile the abbreviated variant is denotege Finaly, ee specifies the 2
digit numeric format and a singkestands for the minimum digit numeric form&ince
narrow and short were introduced in later versions of the patterax, they use longer
sequences of 5 and 6 characters even though they represent shorteHavtewer, since
the field width can be selected via the Wis not necessary to be familiar with this syntax,
unless the pattemwill be entered manually.

11.5.7.6 Padding

Each pattern in a date control can be padded individually to a minimum width in pixels.
Use thePadding tofield to enter the desired minimum width. The two buttons next to the
width specify if the padding should be applied at the left or the siglet Choosing the left

align button will pad at the right side, such that the date string is left aligned, choosing the
right align button will apply the padding to the left side. In the pattern string, the alignment
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appears as a positive or negative giagd value.Positive values are applied at the left end
(right aligned content), negative values are applied at the right end (left aligned content).
The pattern is separated from the padding value :bsharacter, similar to the way number
controls use adding. Example for a 200 pixel lefide padding${yMMMMeeee00}.

11.5.8 Data Log Control

Data log controls are used to record data based on events, as opposed to trend log controls,
which record data continuously over time. The result of a data log isd tistta records

which were recorded at specific points in time. Each data record is composed out of one or
more visible elements to display the recorded data, like text, number, bitmap or date
controls.

NOTE:

This control isnot supportedby LWEB802/803 &ients.In many cases, it can be substituted
by an alarm log, displayed in an alarm list control. If possilienot usehis control.

The individual data records are created in the folder céMath Fieldswhich is part of

every data log control. To addnew log record, seleétdd Recordrom the context menu

of the Data Fields folder. Then add the visible elements required to compose your data
record to the new folder and attach the data point you want to record. As you lay out the
visible elements tduild a nice looking data record, the control adjusts its line height to
match the area required by your data record.

You will notice that each added data record already comes with a trigger whjehthas

similar properties than a math obje€@onnect he data points you want to monitor to
determine when to store this data record and enter the required formula on the property
page of the trigger object. Then select a trigger mode from the available ciReéesto
sectionll.14for a complete description of trigger objects.

NOTE:

If the trigger mode is set ny value updatethere is no additional condition to enter in the
formula field, since the trigger will fire as soon as any of the connected input data points
receivesan update.

It is possible to add as many data record layouts as needed and define a trigger condition for
each of the data records individually. To work on the layout of a specific data record, first
select the record in the tree view to make it visilehie LCD preview.You can then
continue to work on the record in the LCD view.

Properties specific to the data log control are configured o#te Log Control page.

The options currently allow to define if the control should save the recorded data in
persistent memory, how often it should save the data and the total number of records to
save (when this number is reached, older data is overwritten with newer data). It is also
possible to enable or disable the navigation bar at the bottom of the cowtrettathe size

of the buttons.

As with trend log controls, the recorded data is available in CSV format for download via
FTP. See the section about trend data access for detailed information about the retrieval of
this data from the device.

The followingcolors may be set for data log controls on@uwdor property page:
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Color Name Element to which the color applies
Highlight Highlight color of 3D frames.
Shadow Shadow color of 3D frames.

Horizontal Grid Grid lines between data records.

Buttons Buttongraphics.

SelectionFrame Frame drawn around the entire control, if the control is selected.

Color of the background. If the transparent check box is set, all pixels

Background using this color will be transparent.

Table16: Color assignment for data log controls

11.5.9 Schedule Control

The schedule control is a specialized control to serve as a schedule configuration editor for
local and remote scheduler objecthere are two different Ul modes available for this
control.

11.5.9.1 Standard Mode

In standard mode, the control displays a list of daily schedules in a very compact format,
suitable for small screens. However, for advanced configurations it may be difficult for the
user to determine the resulting overtathetablefor a certain datesince the individually
displayed daily schedulesiust becombined based on date patterns and prigrity
determine the final events happening on a certain tayxases where only the basic
weekday schedules and a very small number of exception schadelesed, the standard

Ul mode may be appropriate.

NOTE: In this mode, 1 is possible to connect more than one schedule data point to the same
control. In this case, the title line will allow the user to select the schedule which he wants
to view or edit.

Please see secti@n2.1 for details about operating a schedule control in standard mode on
the running LVIS device.

11.5.9.2 Extended Mode

In extended mode, the contrpiovidesa calendamand eventbasedview of the schedule

data There are different pages of information, like for example a weekly overview, a
timetablefor a certain date, a list of scheduled events for a certain date, or a list of all
events currently stored in the schedule. This mode is suitablecimplex schedule
configurations, possibly using LWES00to set up a master schedule

For classic scheduler technologies, the underlying weekly and exception schedule data is
used to build a list of individual events to display. For iCalendar schedillersative data
already consists of individual events, so the extended control is best used together with
iCalendar schedulers.

The user will always see exactly which valws scheduled on a certain date, since the
control combines all the available dagchedules with their date patterns and priorities to
determine the resulting effective schedule. Also, changing the schedule is based on events,
like appointments in a calendar, with an effective date (most often repetitive), a start and
end time, a vale, and a priority.
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NOTE:

In this mode, only one schedule data point can be connected to the control. This is because
the Ul does not provide way to display the name of the currently selected schedule or
switch between multiple schedules in the same abnto view and edit multiple schedules,
please use one dedicated control for each schedule. If there are multiple data points
connected to the control, the extended user mode option will be deactivated and cannot be
activated until the excess data poiate removed from the control.

Please see secti@2.3for detailed information about how to operate a schedule control in
extended Ul mode on the running device.

11.5.9.3 Font Settings

When operating the control in standard Ul modeis usually required to load a user
defined font. The smallest built font is too small to operate the control on the LCD and
the medium size buiin font is too wide to be useful for many applications.

Therefore,the configuration software automatigaearches the list of loaded fonts for a
suitable font and, if none was found, automatically loads a font which should be a good
choice to get started. A specific font may be selected or loaded any time Gortiraon
Properties page.

NOTE:

In extended Umode, the control will try to keep all touchable areas large enough to be
usable, even if the selected font is small. In this mode, it is therefore possible to use the
smallest builin font to save space on the screen and enable the user to see as much
information as possible, especially on the smallé&fi& devices.

11.5.9.4 Schedule Control Properties

The properties to set on tiehedule Controlproperty page definthe basic appearance of

the controland control access to various operations which modify corafiggun data If a

local scheduler data point is connected to the control, its configuration will be shown in the
preview as welllf more than one local scheduler point is connected, select the desired
scheduler point in the tree view to see a previevheftbrresponding configuration data.

From a dropdown list, one of several date formats can be selected:

1 1S0O-8601 This option selects the ISB601 specification to display dates, which
is a four-digit year, a two digit month, and a two digit day, all sepeda by
hyphens (YYYY-MM-DD).

1 DIN-1355: This option selects the German D855 specification to display
dates. In this format, the order is day, month, and year, separated by decimal
points (DD.MM.YYYY).

I US Format: This option selects the US date formahich uses the order month,
day, and year, separated by slashes (MM/DD/YYYY).

9 Locale: Available on devices which support localization. Date and tare
formatted according to the current localéis is the recommended setting for
multi-languageprojectsunlessa unified language independent format like SO
8601 is to be used for all project languages.

The following options concerning the controls appearance can be set:
1 Width of scroll bars: This number specifies the width of the scroll bars, if
enabled. Tie width should be chosen such that the bars are easily selectable by

the user (touch and drag) but not consume too much space.

1 1SO-8601 week:This option instructs the control to adhere to the -B8D1
specification to display the days of the week inlédfecolumn. 1ISG8601 defines
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Monday to be the first day of the week, so the day list will start with Monday. In
countries which do not use the 1ISO norm, turn this option off so that the day list
starts out with Sunday as the first day of the week.

Compad header: This option causes the control to generate a one line header,
placing the scheduler name left aligned and the effective period (if enabled) right
aligned. If the font is too large or the scheduler names are too long, there may not
be enough spacand the effective period must either be disabled or shown on a
separate line.

Enable extended user interfaceThis option is available if the device firmware
is 4.2.0 or newer and there is only one data point connected to the control.
Activating this optbn sets the control to extended user mode.

The following options are available when the control is in standard mode:

f

Scroll daylist: This option enables a scroll bar for the list of days (left column).
If the number of total days is known and the consdized such that all days are
visible, the scroll bar may be disabled to save space in horizontal direction.

Scroll time table: This option enables a scroll bar for the time table (right
column). Since the number of entries in this table is usually noviknit is a

good idea to keep this option checked. However, special applications may benefit
from the possibility of removing the scroll bar and gain even more space.

Donét s how ef This oftionvcan be esedi to dide the effective
period altogéher. Useful to either save space or to make sure that the effective
period is never modified through this control.

The following options are available when the contrahisxtended Ul mode:

1

Use simplified priority scheme:This option hides the numericatiority values

from the user and instead provides a ddown list of four fixed levels to choose
from (weekly/low/normal/high). The mapping is optimized to work together with
schedules generated by LWEBO, which also uses distinct priority levels for
the entered events. Even in a standalone system, it may make sense to use this
option to make the Ul easier to read for users which are not familiar with the
numerical priority scheme of the underlying network technology. When this
option is turned off, th technology specific priority numbers will be used
directly, so the user needs to know how they work. Usually, lower numbers mean
higher priority, and the allowable range is different for each network technology
(0 to 15 for BACnet, 1 to 127 for CEA70952 as a special priority to indicate
use of the weekly schedule).

Use event colors for valueThis option changes the way the event colors are
used to draw the weekly overview. Please see setfidn9.5about the two
different modes.

Allow use of preset colors, if available:This option enables use of color
information received for preset values or individual events, overriding the static
event colors defined for the control. A preset color specified for an individual
event las highest priority. If not specified, the color associated with the
scheduled preset is used. In case the preset does not specify a color either, the
behavior is as if this option would be turned off.

12 hour time format (am/pm): Changes the display ofte from 24 hour to 12
hour format.Not used when localized date format is selected.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual

151 LOYTEC

Use am/pm as prefix:Available whenl2 hour mode is enabled, tells the control
to use the strings for AM and PM as a prefix instead of a suffix. This option is
required forsome languages to yield correct 12 hour time representation.

Use year/month/day suffix:This option is available when the date format is set
to 1SO-8601. It changes the date format to add the localized strings for year,
month, and day as suffix to eachtel@omponent, replacing the hyphens. This
option is required for some languages to yield commonly used date
representations, for example Japanese: 2012 14

Use hour/minute suffix: This option is available when the date format is set to
ISO-8601. It chages the time format to add the localized strings for hour and
minute as a suffix. Used for some languages to yield commonly used time
representations, for example Japanese28

Follow current date: This option causes the control to switch back to thekiyee

overview and show theurrentweek, after the device was idle for some time.

The idle time is cbdmt rboalclkeld gvwiha athheee pfeotjt
settings, since after this time, the device dims down the backlight and goes into

idle mode.Also, this option will cause the control to follow the current date

while the device is idle, meaning that the weekly overview page will be updated

to show the current day whenever the date changes (for example at midnight).

Prefer event list over time talle: This option changes the navigation on the
weekly overview page. Normally, touching a day column switches to the
timetableof the selected day, whereas touching the day column header shows the
event list. Turning this option on, means that the useepabd go directly to the
event list. Therefore, touching the day column will show the event list, whereas
touching the day column header will show timetable

Hide priority in event list: This option will hide the priority in the event view to
simplify the view and gain more space for the value and date pattern names.

The following colors may be set for schedule controls orCibler property page:
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Color Name Element to which the color applies

Text Color for all text areas of the control.

Highlight Highlight color of 3D frames.

Shadow Shadow color of 3D frames.

Horizontal Grid Grid line color.

Scrollbar Scroll bar and scroll arrow grajol, only available when the control is

used in standard Ul mode.

Color for various flat (nof8D) frames, aly available when the control

Frame is used in extended Ul mode.

Buttons Foreground color of button symbols.

Button Backagr. Background color of buttons.

Event 1 First color to use for graphical display of evefestended mode)
Event 2 Second color to uder graphical display of events (extended mode).
Event 3 Third color to use for graphical display of events (extended mode).

Frame drawn around the entaentrol if the control is selectetlot

SelectionFrame used when the control is in extended mode.

Background color of the header liresdcolor for deactivated
Header schedules (day names in the left columnydl menu item<Only
available in standard Ul mode.

Background color for the event dialog. Choose a color on which yoy
text cobr isreadableand which is different from the container color.

Dialog Backgr. Usually,a color slightly darker than the container color works best.
Only available in extended Ul mode.

Container Background of the day list arinetable
Color of the remaimig background (only anepixel wide frame
around the control, where the selection frame will be drawn when th

Background

control is selected). If the transparent check box is set, all pixels us
this color will be transparent.

Tablel7: Color assignment for schedule controls

11.5.9.5 Event Colors

The extended Ul mode uses up to three different colors to display individual events
graphically in the weekly overview. There are two different ways these colors can be used,
depending on the setting ofetloption6 Us e e v ent ¢ The two celorihgomodes al ue 6
are explained below.

When the optiod Us e event cioehabledsthefthoee available everd colors are
assigned to the available value presets in a round robin fashion. The firstwifll use

event color 1, the second value will use event color 2, and the third value is drawn in event
color 3. If there are more values available, the color assignment will start at color 1 again
(value 4 uses color 1 and so on). This mode is espeaaitable for schedules where
events do not normally overlap each other or overlapping events typically also use different
values. Also, this mode works best if the number of distinct values is small, for example
occupied/unoccupiddverride or other smadl enumerations. It mayause confusion in
schedules where arbitrary discrete values are entered, like for example a temperature set
point.In such a system, adding a new value which is lower than another already used value,
the color assignments will chamgin this case, the option should be turned off to use the
standard color mode (see below).

When the option is not selected, the colors are used such that events of different priority use
different colors. All events are internally sorted by priority dhein drawn in groups of

same priority events. For each new group, a new event color is used. If more than three
different priority levels are used on the same day, the event colors will-lieedein a

round robin fashion. This mode is especially sudéabl situations wheranmany different
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values are used aricequently changed, for example when a temperaturpaet or other
discrete value is scheduled. The color selection in this mode will cause all values scheduled
at standard priority to be drawn iwvent color 1 with colors 2 and 3nly used for values
scheduled at the same day at higher priorities. In case these events overlap the lower
priority events, the overlapping will be clearly visible because the color ohititeer

priority eventis different. For schedules which use a small number of fixed output values,
for example occupied/unoccupieslerride this mode may cause confusion because

6unoccupiedd may be drawn in different <col or
when the user wdd expect the same color to be used consistently for the individual
enumerations.

With newer firmware, schedule data may itself contain color information for preset values
or individual event s. | f Alloncuse ofipeesea o i &6r & ai | a
enabled, this dynamic color information can replace the static colors defined for the control.

11.5.9.6 Access Levels

The Access Controlproperty page is used to define access levels for various operations
which may need to be restricted because theyifjnedhedule configuration data. These
restrictions apply in addition to the general required access level for the control, as set on
the Common property pageT he following operations can be protected individually:

1 Change time of existing eventhis opeation allows the user to change the time
(hour and minute) at which a value preset is scheduled. The entrytimétable
must already be there, since this operation only allows modifying the time for
existing entries.

I Change preset selectioThis opeation allows the user to change the value
preset which is scheduled at a certain time. The entry irtinimetable must
already exist, the user may select a different preset from the list of available
presets, for example change the air condition from eogrto comfort.

i Edit values of existing preset3his operation allows changing the physical
values which are assigned to existing value presets. The user may for example
change the light level assigned to the bright setting from 80 to 100 percent.

1 Define rew presetsThis operation allows the user to define new valiesets if
the scheduler unit controls only one value.

1 Add and remove entrieghis operation allows the user to add and remove entries
in thetimetable Also bound to this operation are théated operations to clear
entire days, copy them to other days, as well as enabling and disabling individual
days.

1 Change effective periodfhis operation allows the user to change the effective
period of the schedule, thereby enabling and disabling Hgtsimgle days but
the entire scheduler unit.

1 Edit day patterns of exception dayBhis operation allows write access to the
contents of the calendarhich is connected to the scheduler unit. The user may
add, remove, and edit entries in the calendar whafine the days on which a
certain exception schedule is active. Also linked to this access right is the setting
of the exception day priority.

To change the minimum required access level to perform one of these operations, select the
operation from thei$t and select the desired access level from the dropdown box below the
list. Keep in mind that the minimum access level specified for the entire control on the
Common property page must be satisfied in addition to the levels specified here.
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11.5.10 Alarm -List Con trol

The alarm list control is a specialized control to display a list of alarms from an alarm
server or alarm client data point. It is possible to connect more than one alarm data point to
the same control, in which case the control will display a lisalbfalarms from all
connected points in chronological order.

The control always displays the newest alarm at the top with older alarms following further
down. At the bottom of the control is a navigation bar which displays the number of pages
the list curently uses and allows to navigate through the pages.

Alarm entries which may be acknowledged are shown with a small ACK button at the right
end of the alarm entry. Pressing this button will send an alarm acknowledgment back to the
reporting alarm serveand change the color of the butto@nce the server received the
acknowledgment, it may send an updated alarm status and the button or the entire entry
may disappeardepending on the configuration of the control

11.5.10.1 List Entry Setup

The defaultinformation dsplayed for each alartist entryis the date and time the alarm

was first reported, the type of alarm, the current state of the alarm and, in the second line,
an identification of the alarm source as well as a description and possibly the value which
caued thealarm. The layout and display of the various information fields can be freely
configured using thewo lists an the List Entry Setup property page.

The list at the very left contains all available information fields and, at the end of the list, a
special item to insert a line break as well as one item to insert custom text. The buttons
between the two lists are used to add, remove, or change the order of items in the right list.
The list to the rightdefines the final layout of the entries in theralacontrol. While
changing the display list, the effect can be seen immediately on the LCD preview.

Depending on the underlying network technology and the fact if the alarm was reported by
a local or by a remote alarm server, not all of this informatioy beavailable, so that
entries may be missing somd the information Some information items, like the
acknowledge time and source or the clear time become available during the life cycle of an
alarm. If not yet applicable, such fields may be shown sketa

11.5.10.2 Date Format

The control supports a number of different date formats, used to display time stamps. The
following choices are available from a dropdown list:

1 1S0O-8601 date format: This option selects the ISB601 specification to display
dates, which g a four digit year, a two digit month, and a two digit day, all
separated by hyphens (YY¥MM-DD).

1 DIN-1355 date format: This option selects the German DII855 specification to
display dates. In this format, the order is day, month, and year, sepayated b
decimal points (DD.MM.YYYY).

1 US date format: This option selects the US date format, which uses the order
month, day, and year, separated by slashes (MM/DD/YYYY).

1 Localized long: This option is available on devices supporting localization. It
selects aelatively verbose format, including abbreviated weekday name, month
name,numericday of month, year, and time, as applicable for the current locale.

1 Localized short: As above, but with reduced information. Usually includes an
abbreviated month name, dafymonth, as well as year and time.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 155 LOYTEC

1 Localized numeric: Further reduced format, purely numeric. Includes day, month,
year, and time in the appropriate order, using appropriate separator characters.

1 Localized custom:The format can be freely specified usihg text input field on
the Common Propertiesr Editor property pagesSee Sectiod1.5.7.2for detailed
information about the date pattern syntax used to specify a format pattern.

11.5.10.3 Options

The following options can be seh theAlarm Log Control property page

1 Read only (no ACK buttons): This option, when checked, instructs the control
never to show ACK buttons. It is intende
onlyé alarm |list, with no pasmilarkeffedti ty ¢t o
may also be obtained by setting the controls access level (for example to level 15),
the result is different. Using access control, the ACK buttons will still be visible,
so there will be less room to show other information. Also, a ugér avhigh
enough access level will still be able to acknowledge alarms in this case.

1 Enable Navigation Bar: This option enables the navigation bar. This will usually
be enabled to allow the user to navigate to older entries of the list, which do not fit
on the first page.

1 12 hour time format (am/pm): Changes the display of time from 24 hour to 12
hour format.

1 Use am/pm as prefix:Available when 12 hour mode is enabled, tells the control
to use the strings for AM and PM as a prefix instead of a suffix. dpti®n is
required for some languages to yield correct 12 hour time representation.

1 Use year/month/day suffix:This option is available when the date format is set to
ISO-8601. It changes the date format to add the localized strings for year, month,
and diy as suffix to each date component, replacing the hyphens. This option is
required for some languages to yield commonly used date representations, for
example Japanese: 201112 14

1 Use hour/minute suffix: This option is available when the date formatés t®
ISO-8601. It changes the time format to add the localized strings for hour and
minute as a suffix. Used for some languages to yield commonly used time
representations, for example Japanese28 23

1 Keep Alarm History: If this checkbox is set, the otrol will keep alarms even if
they are already cleared aaldostore the list imonvolatile memory, so that it is
not lost when the device restarts. this mode of operation, the control can
function as an alarm log, showing older, already processemh®in addition to
the currently pending alarms.

1 Max. Age of History Entries: This input field specifies the number of days the
occurrence of an alarm must lie in the past, before the entry is removed from the
list. This applies only to alarms which aaéready cleared and are not pending
acknowledgment (either not acknowledgeable or already acknowledged).

1 Max. Number of History Entries: This input field specifies the desired
maximum number of entries in the alarm list. If there are inactive alarms listthe
which exceed this number, they may be removed by the control at the next chance
(usually when a new alarm comes in) to make room for new entries. However, like
the age limit, this limit does not apply to currently pending alarms, which are
always visble as long as there is enough memory available on the device.

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual 156

LOYTEC

1 Height of Navigation Bar: This input field specifies the desired height of the
navigation bar, in pixel. Higher bars mean bigger navigation buttons.

1 Minimum wid th for date/time: Set the minimm width for formatted time
stamps. Especially useful for localized date formats, since these may vary in
length. Output is not truncated in case it is wider than the specified width. Shorter
output is padded with empty space.

1 Floating point value field precision: This input field specifies the number of
significant digits to print for alarm values.

11.5.10.4 Colors

The following colors may be set for alarm list controls onGéor property page:

Color Name Element to which the color applies
Text Color for the texprinted by the control.
Highlight Highlight color of 3D frames.

Shadow Shadow color of 3D frames.

Horizontal Grid Grid line color.

Button graphics and page information in the navigation bar and text c|
for the label of the ACK button.

Background color of the acknowledge button.

Buttons

Button Backgr.

Text color for entries which are currenifyalarmed stateandeither
dondt need acknowl edgoknoweleddd. or 4

Background color foaboveentries.

Active Text

Active Backgr.

Text color for entries which ar® longer in alarmed statebut still

Not ACKD Text pending acknowledgment

Text color for entries which aia alarmed statebut already

ACKD Text acknowledged

ACKD Backagr. Background color foaboveentries.

Available for older firmware only. Color of thesfime drawn around the

Selection Fame entire control, if the control is selectédot used by recent firmware.

Container Background color of the alarm entries in normal state.
Color of the control backgrowahn If the transparent check box is set, all
Background pixels using this color will be transparent. Note that this color is only

visible in areas where no alarm entries are drawn.

Table18: Color assignment for alarm list controls

11.5.10.5 Filtering

If multiple alarm server data points are connected to the control, it is possible to set a filter
during run time to only show entries from a certain alarm server. To control the filter,
connect a normal input data point to the control and use it to sdti@ between 0 and the
number of connected alarm server data points. Valugns the filter off, and the control
shows all entries. All other values set the filter to only show entries originating from the
corresponding alarm server data point. Alarnveey are numbered starting fralmat the

top end of the data point list in the tree view, not counting the filter data point.

11.5.10.6 Actions

Actions connected to the alarm list control are handled in different ways, depending on the
selected action trigger. Actis which triggeron value updateare executed whenever a
new entryis added to the alarm list. All other actions, which trigger on user input, are
executed when the usiateracts with entriegn the alarm list.
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Actions mayuse a value condition to restticheir execution. The value condition for
actions is used in the same way as the filter mechanism described Abtiwas with
value conditiorr 1 only trigger for alarmsriginating from alarm servel, and so on

NOTE:

Execution ofvalue updateactionsis independent of the current display filter. That is, a
value update action for new entries from alarm servéveue condition = 2)will trigger

even if the current display filter shows alaemtriesfrom server 1 onlyTouch actions are

of course inheently dependent on the display filter, since the user can only touch entries
which are currently displayed.

11.5.11 Vector Drawing Control

The vector drawing control is similar to a bitmap control (see sedtloh.2. The main
difference is, that the control displays a vector drawing object instead of a bitmap. The
drawing can be created from within the configuration software and is limited to simple
objects. More complex drawings can be created by combining multiple drawing objects i
one larger object using collection objects (folders). To create a new drawing object, select
Add Drawingfrom the context menu of the page and choose the desired drawing type from
the list of available choices:

I Lines: This adds a line drawing to thegeand enters drawing mode. Please see
section11.5.11.1below fordetailed informatioron how to use the drawing mode.

1 Rectangle: This adds a new rectangle to the page and draws it according to the
selected properties, as dédd below.

9 Circle: This adds a new circle to the page and draws it according to the selected
properties.

1 Polygon: This adds a new closed polygon drawing. Drawing mode is similar to
line drawing (see also sectidi.5.11.) except that the drawing consists only of a
number of points instead of a number of lines. This makes a difference when
editing the drawing later onPolygon drawings support shapes which have
crossing lines.

The properties of the drawing object are set oncthrabinedText / Bitmap / Drawing
property pagef-or the visual appearance, the following propemiesavailable

9 3D Outline: Available for rectangles and circles, defines that the object should be
drawn with a 3D outline. Line color 1 is used as thenlgpt color, whereas line
color 2 is used as the shadow color, similar to other controls supporting the 3D
effect.

91 Filled: Available for rectanglescircles,and polygon drawingsjefines that the
object should be filled with the color specified as thatamer color, rather than
the background color. To draw a frame only, leave this option unchecked and
make sure the transparent background option onCbler property page is
checked.

1 Line Width: Defines the line with used to draw the lines of a largpolygon
drawing and the outline of a rectangle or circle.

1 Corner Radius: Available for rectangles, defines the desired corner radius for a
rounded rectangle. Leave this value at zero to disable rounded corners. Note that
this value defines the radius ofettouter edge of the rectangles outline. The
resulting inner radius depends on the selected line width.

The following colors may be set for drawing controls onGlaéor property page:
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Color Name Element to which the color applies
Lines Line color of linesand normal frames.
Highlight Highlight color of 3D frames.
Shadow Shadow color of 3D frames.

SelectionFrame Frame drawn around the entire control, if the control is selected.

Used to fill rectangles and circles, if the fill option is sétisTcolor may be

Container replaced dynamically by colors in the attached mapping table

Color of the control background. If the transparent check box is set, all

Background pixels using this color will be transparent.

Table19: Color assigment forvector drawingcontrols

For data input, the push button mode can be used. This mode works the same as for text and
bitmap controls (see sectidrl.5.3for a description of the push button mode). From the
attached mappp table, drawing objects use the assigned color to fill rectarajietes

and polygonspr draw the lines of a line drawing. This can be used to create drawings
which change their color based on the controls value.

NOTE:

For polygon drawings, the activarea to touch the control is lireil to the shape of the
polygon. This includesll areas which would be drawn in the container color if the polygon
is filled.

For input methods which exceed the possibilities of push button mode, overlay the drawing
contol with the required type of data input control, for example a number or text control,
and use this control to handle data input.

NOTE:

Vector Controls are the recommended way to define clickable areas on a page which uses a
background graphic. In this e&, the pages background already provides the graphic
representation of buttons, lamps, building floors, or other elements, which should be
selectable by the user. Using vector controls with transparent border and container,
regions of any shape may beidefl on the page. The control itself usually has an action
connected to it, to jump to a new page or update a data point.

11.5.11.1 Drawing Mode

Rectangles and circles always fill teatire control. To modify their shape or position on
the screen, just change thizesor position of the control as required. To edit a lme
polygondrawing, a special drawing mode is required. This mode is automatically entered
for a newly added lin®r polygondrawing and can be reactivated later at any time by
selectng the itemEdit Contentsfrom the context menu of the contrar by pressing the
keyein the LCD preview when the vector control is selected

While in drawing mode, the control occupies the entire screen. Newdmpsints may
therefore be drawn anywhere on thg@étart and end points of lines or line segments are
indicated by small squares, to make it easier to find and operate on these control points.
When leaving drawing mogehe control will be resized to the smallest possible outline
around the drawing.

The following simple operations are currently supported in drawing mode:

1 Add new linegline drawing) To add one or more lines, laftick at the desired
start position of the lineRelease the left buttcenddrag the line to the desired end
point. To restict the angle of the new line to multiples of 45 degrees, hold down
the shift key. Leftclick at the desired line endpoint to finish the current line and
start a new line at the same point. Move to the next endpoint and ripeat.
further line segmert are neededrightclick anywhere to cancel the current
unfinished segment
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1 Add new points (polygon drawing)o add anew point to a polygon, leftclick at
the desired position of the point. The new point willibgerted between the last
and the first pimt of the drawingand the lines will be drawn according to the new
shape. To add more points, repeat the m®as needed. Press the right mouse
button to engoint insertion modeéSe e al s o tlhnes eo pt belpaoti ina ns 66

1 Move points:Start and endoints of a line drawing and points of a polygon
drawingmay be moved after they were drawn. Move the mouse near the point to
move. The cursor changes shape to indicate that a moveable point was detected.
Now pressand holdthe left mouse button while drgigpg the point to its new
location. Holding down theshift key while dragging the point will apply angle
locking similar to adding new pointRelease the mouse button when done.

1 Remove linegdline drawing) Lines may be removed from the drawing by a right
click anywhere on the line.

1 Remove points (polygon drawind)oints may be removed from the polygon by a
right-click on thedesiredpoint.

1 Append to an existing lingine drawing) To start a new line segment at the start
or end point of an already exisg line, hold down the shift key while doing the
left click. This will cancel point move mode, which is normally active near an
existing line endpoint. Once the starting point was set, release the shift key, unless
you want to use the 45 degree angle ingk

1 Insert points (polygon drawingNew points can be inserted along a line between
two existing points of a polygon by pressing and holding the left mouse button on
the line to which a new point should be added. The new pinserted andan
be movel to the desired positioimmediatelyby dragging with the mouse and
releasing the left mouse button when ddde e Kb ¢ e gabdvent s 6

1 End drawing modeTo exit drawing mode, rightlick anywhere on the page,
except over a lin®r a point(see the emove functios above) or press thdzsc
key. The control will leave drawing mode and be resized to the smallest possible
outline. It can now be treated like any other control and can be moved to its final
location on the page.

11.5.12 Analog Meter

The analog metecontrol displays a numeric vally a needle moving over a scale, similar
to the way a traditional movingoil ammeter works.

On theCommon Propertiespage, a font may be selected to be used for the Edzdés
Similar to other controls,ator configuation is done on th€olor property page. The
following colors are supported by analog meter controls:

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual 160 LOYTEC
Color Name Element to which the color applies
Labels Scalelabelsand tick marks.
Highlight Outerleft frame of the scale.
Shadow Innerright frame ofthe scale.
Needle Instrument needle or pointer.
Low Range Scale color for the low value range.
Mid Range Scale color for the mid value range.
High Range Scale color for the high value range.

Selection Frame Frame drawn around the entire controlhi ttontrol is selected.

Cover

Needle cover (round cap covering the needle base)

Background

Color of the backgroundf the transparent check box is set, all pixels
using this color will be transparent.

Table20: Color assignmerfor analog metecontrols

All other properties are set on taalog Meter property page. The basic setup of the
analogmeter is done on the left side of the property page. It includes the following options:

1 Total Range: Defines the total value range bkt meter.

1 Mid Range: Defines the middle range or desired range of values. This is used to
determine the scale colors.

1 Angle: The opening angle of the meter scale. This can be anything from a few
degrees up to almost 360 degrees. Especially when scals kieetisplayed,
start and end of the scale should not be too close to each other, so a maximum of
around 350 degrees is advisalilbe ypical angle fomammetesis 90 degrees.

1 Rotation: Clockwise rotation of the meter. This may be used to change sthrt an
end position of the scale as needed. Try 90 degrees opening angle and 45 degrees
rotation for a typicainstrument.

1 Counter clockwise operation: The meter operates counter clockwise. For a
typical configuration, this means higher values on the left aner values on
the right end of the scale. Increasing values cause the needle to move counter
clockwise in direction.

9 Draw tick marks: Add tick marks to the scale.

i Draw scale labels:Add scale labels.

9 Scale on insideScale labels and tick marks are drammthe inside of the scale,
towards the needle center.

NOTE: On devices supporting localization, scale labels will be formatted according to the current

locale, with the number system set to western digits.

On the right side of the property page, some redee settings can be changed to further
modify the look of the control:

f
f

Needle ThicknessDefines the width of the needle in pixel.

Scale ThicknessDefines the width of the scale itse@Gan be set to 0 to disable
drawing of the scale (for meters with grick marks and labels).
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1 Needle Cover SizeDiameter of the small round cap covering the needle base.
Can be set to 0 to disable the needle cover.

9 Tick Length: Length of the tick marks in pixel. Can be set to O to disable tick
marks (same as disabling ttiek mark option in the basic setup).

 Line Width: Width of the scale outline. Can be set to O to disable the outline.

1 Secondary Ticks: Number of additional tick marks without label, to be drawn
between two major tick marks (with label). Can be set tor ®@oadditional tick
marks or to any other value making sense for the value stepping of the labels. For
example a | abel stepping of 0,5,10, 15, ¢
stepping of 0,10,20 could use 9, 4, or 1 additional tick, depending orfandine
major ticks are apart (depends on the font size).

NOTE: Unlike most other controls, idth and height of thanalog meter controtiefine the outer
boundaries into which the control is fitted. Depending on the settings, the actual size and
position d the scale may varyor this type of control, it is therefore advisable to set up all
display options first and position the control on the screen afterwards.

11.5.13 Knob Control

The knob control displays a numeric value as a rotating knob. Unlike the analeg me
control, a knob can be turned by the user to change the value. The knob featwies built
knob designs, including the knob and the faceplate, as well as the option of loading an
image to use for the knob and a separate image for the faceplate. Tiatéacan be baek

lit, such that dots or other positiomarkerslight up as the knob is moved. Using a
transparent color for the labels and tick marks, they can belbhaskwell.

Due to the complexity of this control, it is only available on LAA®E madels and LWEB.

11.5.13.1 Layer Structure

Knob controls are internally cetnucted from multiple layers, which are stacked on top of
each other. Understanding the layer structure can be important to unddrstaritie
various configuration optionsan be used to creaa number of different visual effects.

The layer structure from bottom to top:

1 Background: The first layer is the background color. Depending on the
configuration of upper layers, it may never be visible or play an important role.

1 Knob Background: The net layer is the knob background. It is drawn over the
general background, exactly where the knob will be. This color may be visible
through transparent areas in the knob, for example LEDatst

1 Backlight: This layer consists of aircular light strip ofconfigurable radius,
width, and color. There are different modes in which the light strip can be drawn.
Usually it is drawn in a way to indicate the current knob position, but it can also
be a static light strip. For the light strip to be visibleraut need to be placed in
the faceplateor the knobsuch thathe backlightmayshine through.

I Faceplate: On top of the backlight, the faceplate is drawn. This layer consists
either of a single configurable color, or an imagke faceplate covers the entire
control. In case of an image, the image usually already contains tick marks and
labelsas needed. Parts of the image may be transparent for the backlight to shine
through and illuminate indicators or other decorations. Suitable ticks and labels,
as well & cutouts for the backlight may also be added to the faceplate through
various configuration options. Note that ticks and labels are drawn onto the
faceplate in a way that the faceplate becomes transparent if the color of the ticks
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and labels is transpare This way, the backlight can illuminate ticksbels as
well as any other cututs.

Rotating Knob: On top of the faceplate, the rotating knob is draWimere are
various ways to draw the knob, ranging from none at all (already part of the
faceplate imge), a knob image, or a predefined kaohilable in different styles

like brushed metal or a plasiike knob with selectable color. In case an image is
provided, it can optionally be rotated to indicate the current knob position, but for
many knob degins, the knob image itsedttuallydoes not need to rotate.

Indicator: The last layer is a position indicator, which is drawn onto the knob or
the surrounding faceplate. It may be turned off in case the knob image already
contains an indicator and is rttd. Different shapes and styles are available to
choose fromindicatorsize color,and offset from the knabouter edgarealso
configurable

11.5.13.2 Basic Configuration

On theCommon Propertiespage, a font may be selected to be used for the scale labels.
Note that onlyuserfonts can be used for this control, so the ROM fonts will not show when
selectedAlso on this page, Bitmap can be selected for use as a faceplate. If a faceplate
imageis loaded, the control will adjust its size to match the size ofddded image and
draw the image instead of just using a single faceplate color.

NOTE: Without a faceplate image, the control must be resized manually to fit the knob and any
decorations around it. Th&uto-Resizefunction available for text and number otyols, is
currently not supported by knob controls.

Similar to other controls, color configuration is done on @wor property page. The
following colors are supported Byob controls:

Color Name Element to which the color applies

Labels Scale labels.

Tick Marks Tick marks

Indicator Fill color for the position indicator.

RangeStart Backlightcolor atrangestart

Midpoint Backlight color at the configured midpoint value.

RangeEnd Backlightcoloratrangeend

Faceplate Color of the faceplatejnless a faceplate image was selected.

Knob Color Color of the knob, if the selected knob style allows configurable color
Knob Background | Color behind the knob, visible through transparent areas of the knob.
Background Backgroundcolor, visible thoughransparent areas of the faceplate.

Table21: Color assignment fdenobcontrols

Colors which are not needed can be unset (basically set to transparent). Here are a few
suggestions and tips regarding color configuration:

1

A knob with transparent outsidean be archived by setting thackground and
the faceplate colortransparent Note that this configuratiorcannot use the
backlight to illuminate ticks or labels. However, LED -tutts can still be placed
inside the knob. For thisoofiguration, the knob background color is important,
as it defines the color of the unlit LEDs.

A knob with a fully opaque faceplate color, tick color, and label color, and
without any LED cufouts outside the knob can have the background color unset,
asit will never be visible.
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A control with a fully opaque knob, with no LED eatits inside the knob may
have the knob background color unset, as it will never be visible.

In conjunction with the indented style, choosing a half transparengraid as
the irdicator fill color creates an overlay effect, where the software drawn
indicator blends nicely with the underlying knob image

All other properties are set on ti@ob Control property page. The basic setup of the
controlis done on the left side of thegprerty page. It includes the following options:

1

Range: Defines the total value range of tkieob, from start to end positioNote
that it is valid to set the start value larger than the end value to get a reversed
knob. Currently, the knob always turnsck-wise from start to end position.

Positions: Number of discrete positions. This setting defines the number of ticks
from start to end positioNote that this includes both end positioAsrange of
0-100 in increments d20 yields5 intervalsandtherdore 6 positions total 0, 20,

40, 60, 80, and 100t can be set to 0 to let the control calculate a suitable
number of positions automatically.

Snap: This option causes the knob to snap into place at the nearest position when
the user releases the kndteainput. Used in conjunction with a small number of
discrete positions, visualizing the states of a raildte data point, where only a
certain set of values is acceptable.

Mid point: Defines a value which can be considered a neutral position of-a two
way knob Most often this will be located half way between start and end
position, but it can also be used for other purposes. It influences the way the
backlight is drawn. If unused, it may be set outside the knobs value range.

Gradient: This optioncontrds if the backlight will be drawn in solid colors or as
a gradientDepending on the midpoint setting and the backlight mode, different
effects can be archived, which are explained in more detail later on.

Angle: Theamount by which the knob may be turn&tis can be anything from

a few degrees up to almost 360 degrees. Especially when labels are displayed,
start and engbosition should not be too close to each other, so a maximum of
around 350 degrees is advisable. The typical angla fotating knolis around
275degrees.

Rotation: Clockwise rotation of theknob start andknob end position At 0O
degrees, the knob position will be facing up when turned half way from start to
end, which is the typical way a real knob would be mounted on a control panel.

Center Offset Offset of the knob center in X and Y direction, relative to the
center of the control. At 0/0, the knob will be centered in the control window.
When using faceplate images where the knob is located off center, or when the
knob has a small oping angle and needs labels only on one side, the knob
center may be shifted to the desired position using these values.

Knob Radius: The desired radius of the knob. This will define the outer edge of
the knob, to which a number of other elements areivelatWhen using a
faceplate image with integrated knob, this value must be adjusted to fit the image.

Show Ticks Draw tick marks onto the faceplateTurn off when using a
faceplate image which already contains ticks or when no ticks are desired. Note
that for calculation of the active area for input, tick mark dimensions may still
need to be entered to match the ticks on the faceplate image.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 164 LOYTEC

1 Show Labels: Draw labelsonto the faceplateTurn off when using a faceplate
image which already contaitabels orwhen no labels are desired. Note that if
the label area of a faceplate image should be usable for input, a font of similar
size than the one used on the faceplate image must be selected, such that the
control can determine the outer boundary of the latrelthe faceplate image.

NOTE:

On devices supporting localization, scale labels will be formatted according to the current
locale, with the number system set to western digits.

On the right side of the property padbe knob can be further refined and atga to
match the desired look. The following sections explain these settings and their effect in
more detail.

11.5.13.3 Knob Style

This section defines the visual appearance of the knob. There are a few options to choose
from. The available list of predefined stglenay depend on the firmwaversion for which
the project is designed.

1 None:Noknob is drawn. Useful if a faceplate including the knob image is used.

1 Image: A user supplied image is used for the knob. The desired image is selected
in the bottom right corer of the property page. From this image, a circular area
of the specified knob radius located at the center of the image is used to render
the knob. Note that the image width and height must be at least twice the size of
the desired knob radius in ordercover the entire knob surface.

1 Metal: A brushed metal knob.
1 Color: A plastic knob which can be set to a user defined color.
To the right of the style selector is the optiBotate Knob, to enable knob rotation.

Availability of this option depends on tteelected knob style. Currently, only the image
knob may be rotated.

NOTE:

In cases where a faceplate image including the knob is getstt theColor knob at first,

and set a half transparent knob color. This knob overlay will help you adjust offset and
radius of the knob in the basic settings, to match the location and size of the knob in your
faceplate image. When done, change the knob stiderie

11.5.13.4 Indicator

This line defines the appearance of the position indicator. From theddwap box, one of

a few available shapes can be selected. In case of a rofatolgimage which already
contains an indicator, the optiddone can be used to turn off the software generated
indicator. To the right of the dregiown, theindicator size can be set. Depending ¢ime
selected shape, either one or two values must be specified to define the indicator
dimensionsTo complete the indicator setup, two additional options need to be set:

i Offset: Thisvalue defines the location of the indicator center point relativeeto th
outer edge of the knolNegative offset values move the indicator inside the
knob; positive values will result in the indicator being shifted out.

1 Indented: When set, the selected shape will be drawn with a shadow to create an
indented effect. When turdeoff, the indicator shape is drawnarilat style using
just the indicator color.
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11.5.13.5 Backlight

This line defines operation of the backlight. Using the eitown list, the basic operation of
the backlight can be set. There are various settings to choose from

1 OFF: No backlight. Use this setting if the backlight effect is not used.
i Static: A fixed band ranging from range startramgeend.

1 Band Left: Backlight from range startip to the current knob position.
1 Band Middle: Backlight fromMidpoint to the currat knob position.

1 Band Right: Backlight from the current knob position to range end.

1 Point: Backlight around the current knob position.

Once the basic mode of operation is selected, the-lia@iea must be defined such that
any cutouts in the faceplatdike LEDs or transparent tick marks, are covered. To optimize
performance of the control during input, thecklightstrip should be configured as small as
possible to avoid unnecessary drawing operations. The-llha@iea is defined by two
options:

1 Width: Desired width of the backlight strip.

9 Offset: Location of the strip center, relative to the outer edge of the knob.
Negative offset values move the strip inside ltheb; positive values move the
strip out.

When used to illuminate softwadkawn LED cutouts only (see next section), width and
offset can be set to the same values used for theutsitto illuminate just the required area.

In case of a faceplate image with transparent sections, try to start with a narrow backlight
strip in static modesetthe offset such that the backlight is located at the center of the area
to be illuminated, and then increase the width gradually until all transparent areas are
covered.Then change to the desired mode of operation.

NOTE: All modes exceptatic will usudly extend the illuminated area at the beginnargd end of
the light stripto avoid partially illuminatedick marks, labelspr LED cutouts That is, the
light strip will change its lengtlonly in increments of one position width as the knob is
moved. Tansition from one position to the next happens half way between positions. There
are only a few cases where the light strip starts and ends exactly at the indicated position.
For example when the LED eatit mode is set tBand and both tick mark and labeolor
are fully opaque.

The three colors related to the backlight strip are used to color the backlight depending on
two additional settingsMidpoint and Gradient. Various combinations are pdsg and

lead to different results. Note that this is abdime colorof the backlight at a certain
position if it is drawn at this position. The range in which the backlight is actually drawn is
controlled by the backlight mode described above.

1 Gradient OFF, Midpoint unused (out of range): Single colorRange Stat.

1 Gradient OFF, Midpoint in range: Color Range Start from rangestart to
midpoint, colorRange Endfrom midpoint to range end.

1 Gradient ON, Midpoint unused: One color gradienfrom range start to range
end, blending from the start colRange Startto the end coloRange End
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1 Gradient ON, Midpoint in range: Two color gradients. Ongradient running
from range start to midpoint, blending from col&ange Start to color
Midpoint . A second gradiemunningfrom midpoint to range end, blending from
color Midp oint to color Range End

11.5.13.6 LEDs

This line defines cubuts for the backlight which can be added to the faceplate, such that
the backlight can shine through them. This option can be used with the software drawn
faceplate as well as image faceplates, in daesg do not provide the necessary-outs.

1 None: No additional cubuts. Use this setting if the faceplate image already
contains the necessary auits, or if no cubuts are desired.

1 Band: A circular contiguous strip from range stdd range end.

1 Rectangular: A separate rectangular eotit at every knob position.

1 Round: A separateircular cutout at every knob position.
Next to the drogdown, thecut-out dimension can be specified. Depending on the selected
shape, either onealue (width or radius) otwo values(width and length) must be set. The
Offset value specifies the location of the -@uit center relative to the outer edge of the

knob. Negative offset values move the-outs inside the knob, positive values move them
out.

NOTE: The color of nosilluminated cutouts depends on their location. Transparent areas outside
the knob (holes in the faceplate) will uncover the controls background color. Transparent
areas inside the knob (holes in the knob) will uncover the knob background Thisr.
resuts from the layestack upof the control, as described in the first section.

11.5.13.7 Ticks and Labels

Setting the optiorshow Ticksin the basic setup adds softwayenerated tick marks to the
faceplate. The following options are used to configure their appearan

9 Tick Length: Length of the primary tick marks.
1 Line Width: Width of the primary tick marks.
1 Clearance:Space between the knobs outer edge and the tick marks.

1 Secondary:Number of secondary tick marks between primary ticks. This setting
does not changthe total number dficks; it only turns a certain number of ticks
into secondary ticks. Secondary ticks are shorter, thinner, and are never labeled.

Setting the optiorShow Labels in the basic setup adds labels to the faceplate. A user
loaded font need®tbe selected for the labels, as the knob coottnhot use ROM fonts

By default, a label is placed at every primary tick mark position. Note that it does not
matter if the tick marks are actually displayed or not. Their position is still calculated and
used to place the labels. The following settings influence the way labels are rendered:

1 Label Skip: Skip this number of primary tick mark positions before placing the
next label. This setting can be used to remove unwanted labels which would
normally be phced. Note that this setting is related to the settingecondary
tick marks. Both settings can be used to remove unwanted.|&lmbs that they
will influence each othersinceonly primary tick marks are taken into account
for label placement in thér$t place
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11.5.13.8 Input

1 Label Space:Additional space to insert between the outer tick neamtt and the
label. A reasonable distance between the ticks and the labels is calculated
automatically from the font dimensions. If requirdtg label spacsetting can be
usedto adjust tle distance. Note that adjustment is possible in both directions.
Positive values will insert additionapacenegative values will bring the labels
closer to the knob.

There is currently one option affecting the way the knob behavegdiata input:

1 Input by knob rotation only: This option prevents the knob from aligning its
position with the touch point when input mode is entered (see also S8&idn
about knob control data input). Instead, the knobpgeits current rotational
position and only moves relative to the movement of the touch point. This
prevents sudden changes in value as it mimics the behavior of a physical knob.
This mode of input may be desirable for a volume control, whereas the default
mode, which allows to set a value directly by just touching the appropriate
position, would be better suited for a mode selector, -paat dial, or lighting
control.

11.5.14 Pie Chart Control

The pie chart control is used to display a pie or donut chart lmesachumber of connected
input data points. The control drawne slice for each connected data point, using the
background color of the data point object. The size of each slice is proportional to the data
point valueand chosen such that the sum ofditles fill s the entire pie (for a standard
configuration).Data points with values less than or equal to zero are not shown and their
value is not used when calculating the total sum.

Slices are normally shown cloakise in the order in which the data ptirare connected to
the control, but can also be sorted by size, starting with the largest slice.

Each slice can be labelled with the absolute data point value, as well as a relative value,
with 100% representing the full pieabels can be placed inside autside of the sliceOn

the outside of the piat the border between slices, additiolaslels can be added to show a
running sum as absolute and/or relative value.

A variable size border line can be drawn around the slices to separate them, and a roun
center piece can be cut out to create a donut chart. A label showing the absolute total value
of the pie can be placed in this center piece.

The entire pie can be rotated to change the 100% position (normally on top, if no rotation is
configured)and theborder lines between slices can be extended outside the pie to create
tick marks, useful when showing the running sum labels

Due to the complexity of this control, it is not available on older and already discontinued
LVIS models like LVIS3E1xx or LVISME2xx.

11.5.14.1 Properties

Pie chart controls provide a number of properties to configure their visual appearance and
function to fit various applicationdabel font,as well ascontrol position and size can be
set on theCommon Propertiespage Color configuratio is done on th€olor page.

NOTE:

To set the fill color for a particular slice of the pie, select the correspordtig pointand
change theBackground color. For individual pie slice label colors, select the data point
and change theabel color. For all other color settings, select the pie control itself.

The following colors are supportéy the pie chart control
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Color Name Element to which the color applies
All label text (slices and sum labell)ote that the slice label color can

Labels be overridlen for eachindividualslice by setting thé&abel color for the
connected data point.

Lines Border around the pie slices, including pie outline and tick marks.

Cover Fill color for the round center piece. Can be set transparent to create
donut chart vth a hole in the middle.

Container Empty space inside th@e. Only visible when no slice is drawn or the
pie is not full (see optioRixed value for 100%

Background Color of the background outside thie.

Table22: Color asgygnment forpie controls

All other properties are set on tRée Chart propertypage. The meaning of the values on
the left side of the page are as follows:

f
f

Rotation: Clockwise rotation of the entire pie.
Line Width: Width of the outline drawn around theeslices.
Center Radius: Radius of the round center piece.

Tick Mark Length: Length of the tick marks between pie slices. This setting is
also used to adjust placement of the accumulated amount labels outside the pie
when the tick mark option is enableay matter if the tick marks are actually
visible or hidden due to a disabled outline.

Piece label position offsetPositive or negative offset to adjust placement of the
pie slice labels. The offset &ldedto the calculated default position of the label
to shift it out (+) or in ) as desiredThe default positiomlepends on a number of
factorsand should already result in a good placement in most (ssedelow).

Minimum size for labelled piece:The minimum relative size of a pie slice for
drawing a &bel. Slices smaller than this value will not be labelled, to avoid
overlapping text.

Fixed value for 100%: Absolute total amount to represent a full pie (100%).
Normally set to 0 to use automatic scaling, so the pie is always full. If set to a
value > 0,this value will represent00% and the pie may not be full if the total
amount of all connected data points is less than this number. In case the total
amount exceeds the 100% value, the pie slices will be scaled down proportionally
to fit the pie. The tal relative amount will exceed 100% in this case.

On the right side is a list of additional options to activate or deactivate individual parts of
the pie chartor otherwise modify its appearance:

1

Show relative amount: Each pie slice will be labelled withs relative size,
provided that it exceeds the given minimum size for a labelled piece.

Show absolute amount:Similar to the above option, but the absolute amount as
reported by the corresponding data point is shown.

Show relative accumulated amount:Add a label between pie slices, showing
the relative fill level of the pie up to that point. This value accumulates the
relative size of all slices to the left (counter clock wise) of the label position.
Especially for sorted pie charts, this type of labalseful to indicate how many
percent of the grand total is relatedtelargest contributors.
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1 Show absolute accumulated amountSimilar to the above, but the total sum of
all absolute values to the left of the label is shown.

1 Show absolute total amount:Shows a label in the pie center, indicating the
grand total sum of all connected data point values.

1 Show units for absolute amounts:This option reads the unit string from the
first connected data point and appends it to all absolute values shown in any of
the labels. If the first connected value is a math object instead of a data point, the
unit will be fetched from the first data point connected to the math ofjjbist.
unit will be used to label all absolute values, including the calculated total sum.

NOTE:

For the diagram to make any sense, the unit of all connected data points must be the same.
If in certain cases the data points have the same physical unit, but a different order of
magnitude, for example some data points provide their value in Wh athédes provide it

in kWh, the scaling options of the connected data point object must be used to translate all
values to the same type of unit, for example multiply the kWh values by 1000 to make them
comparable to the Wh values from other data points.

1 Place labels outside the pieThis option affects placement of the piece labels.
For a standard pie chart, the default position of the label is inside the pie slice,
near the geometric center of the piece. In case of a donut chart with a large center
piece, he default position isenteredbetween start and end of the donut section
with the radial positiorcenteredbetween inner and outer radius of the donut.
Using the outside labebption, the labels can be placedtsidethe pie instead.

The default positin in this case is centered between start and end of the slice, as
near as possible to the outer edge of the pie, without overlapping pie and label.

I Sort by relative amount: Usually, theorder in which the pie slices are drawn
depends on the order in whitie data points are connected to the control. When
sorting is turned on, the pie slices are instead sorted by their relative size, starting
with the largespiece

1 Draw Outline: Draw an outline around the pie and the pie slices. This will also
include draving of the tick marks, if enabled (see next option). Disabling the
outline will disable all line drawing, including the tick marks.

1 Draw Tick Marks: This option affects drawing of tick marks and placement of
accumulated sum labels (if enabled). With thek tmark option enabled, sum
labels are placed outside the pie. In addition, tick marks are drawn if outline
drawing is enabledand the tick mark length is set to a value greater than zero
Disabling the tick mark option will place the sum labels insidepi® (near the
outer edge) and will not draw any tick marks, even if outline drawing is enabled.

11.5.15 Webcam Control

The webcam control is a specialized control to display live video streams of welasamer
For each control, an arbitrary list of camecas k& configured. For every camera, up to
four different video stream URLSs can be set. This is most useful for LWEB projects, where
different browsers may support different stream formats, or for combined LVIS/LWEB
projects, where the preferred stream forneatliVIS is RTSP, but for LWEB running in a
browser not supporting this format, an alternate MJPEG stream must be specified.

The active camera can be changed during run time by value updates from connected input
data points. The current camera number amdenaill be sent to any connected output data
points. Analog data points will receive the camera number, while string data points will be
assigned the camera name.
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Due to the complexity of this control, it is only available on LAB®E and LWEB.

11.5.15.1 Basic Setup

On theCommon Propertiespage, a font can be selected for the webcam control. Video
streaming errors will be shown using this font and the associated text cdémap can

be selected as a default image to show when no camera source is active. giwilirze
displayed centered in theontrol container. The contrgian be set to any size. The video
received from the camera will be downsized to fit the control, in case the video resolution
exceeds the control dimensions. Note that smaller videosatilbeup scaled

NOTE:

In general, the video stream from the camera should be configured to match the desired
control dimensions, such thtte control does not apply ampwnsizig. This will improve
playback performance and avoid unnecessary use oforletbandwidth. Most cameras
allow settingthe video stream resolutidhrougharguments given in the stream URL.

As with other controls, color configuration is done on tbelor property page. The
following colors are supported by webcam controls:

Color Name Element to which the color applies

Text Color for error message text.

Bitmap Foreground color when drawing bitmap images (b&w).
Background Background color, visible when no video is playing.

Table23: Color assignment for welm controls
In addition, there are son@eneral Optionsto be set on th&vebCam property page:

1 Auto-Cycle: In case the default camera is seCycle, or the cameraumberis
set toa value higher than the last camdraing run time, the active camerallwi
be changed to the next camera in the list automatically after the given amount of
playback time for each camera source.

1 Default Camera: Using this dropdown, a default camera can be selected for
playback until the camera is changed by a connected dat ppart from the
configured cameras, the optio®$F andCycle are available to specify either no
playback at all or autoaycle through all available cameras.

11.5.15.2 Camera Configuration

On the left side of the&vebCam property page, the list of associated ceamas configured.
Using the buttons above the list, new entries can be added, available entries can be sorted in
any order and unwanted cameras can be removed from the list.

The currently selected camera can be configured on the right side of the ppagerty

1 Name: Name for this camera. This string will be assigned to string output data
points connected to the control, to indicate the name of the camera being viewed.

1 Video Preview: Set this option to start avk preview of the currently selected
URL in the configuration software. The PC running the software must have
access to the camera. This can be useful to validate the entered URL and detect
any configuration problems earlylo avoid delays when opening a page
containing a webcam control, preview sltbnormally beoff.

I URL: Used to select the type of URL to be configured. There are up to four
different URLs for each camera. The client will select and use the most
appropriate URL, based on its capabilities. When the-dowmn is used to select
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a different URL type, the text field below the drdpwn will show the associated
URL and the previewif active,will switch to this URL as well

0 Preferred Stream: Use this to configure the preferred video stream.

0 Alternate Stream 1: An alternate URL, for cliest which cannot
support the preferred stream. For example an MJPEG stream as an
alternative to a preferred RTSP stream.

o Alternate Stream 2: Similar to the above, a second alternative in case
the primary one is not supported by tbarticularbrowser runninghe
LWEB client.

o0 Fallback Stream: A last resort, in case all other streams turn out to be
unsupported. This could be a JPEG URL, from where individual still
images can be fetched. Something that any browser can do.

o Current SIP Call: Selecting this optiorclears the preferred stream
URL and sets the video stream of a running VolP call as the video
source to display. Alternate URLs are retained as fallback. This source
is always scaled to fit. Mirror, rotatéll, or cropping is not supported.
Only useful 6r LPAD models which support VoIP calls.

1 Media Type: An additional hint for LWEB clients regarding the media type of
the specified URLEven thoughthe LWEB client canusually detect the media
type automaticallyplaybackwill start fasterif the media typ is already known.

For L-Vis devices, this option has no effect. Media type is always detected
automatically without any additional delay.

1 Size:Controls the way the video is fitted to the control container.

0 Scale to fit: The video source is scaled dowroportionally such that
the entire image fits the control. This may leave blank strips on either
side or top/bottom, if the aspect ratio of the video does not match. In
case the video resolution is smaller than the control container, the image
is shown cetered in original size. It is not scaled up.

o Fill control: The video source is scaled down proportionally such that
the image fills the entire control. In case the aspect ratio of the image
does not match the control container, parts of the image wilubeft
In case the image is smaller, it will not be scaled up.

0 Center crop: The video source is not scaled down, even if it is larger
than the control container. Instead, the image is shown centered in the
control containerParts of the image which do nfit the container are
cut off. This is a good setting for best performance if the resolution of
the video source is almost matching the size of the control.

11.5.15.3 Stream URLs

Individual video streams are specified in URL format, similar to the address of pageb
The basic format of a video stream URL is the same for all cameras:

<protocol>://[user: password @]<address> [/path][ ?option s]

Parts in <> are required, parts in [] are optional. Here is a description of the individual parts
which make up the stream UR

1 <protocol> : A prefix describing the stream protocol. In almost all cases, this will
be eithethttp orrtsp
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9 [userpassword] : Credentials used for authenticatidhspecified, a@ character
separates the credentials from the camera address.

I <address> : |P address or DNS name of the camera.

1 [path] : Additional path component, used to specify the type of video stream to
access. Most cameras provide access to predefineder defined streams under
different path nameddowever, there is no standard ancesvvendor does it
differently. See below for ways to determine a suitable path for your camera.

9 [?options ]: Optional stream attributes to further specify the video properties.
The option part is separated from the path B eéharacter. Individual options
consist of an option name anguallya value, for exampleideocodec= h264.
Multiple options are separated byaharacter. Available options depend on the
camera model and the type of stream bemgfigured

Here are some examples for Axis cameras:

Praocol RTSP, video codec H.264, resolution 320x240, 12 frames/sec:

rtsp://admin:admin@192.168.19.3/onvif
media/media.amp?resolution=320x240&fps= 12&V|deocodec h264

Protocol HTTP, MJPEG video, 320x240t fames/sec:

http://192.168.19.3/mjpg/1/video.mjpg?reso lution=320x240&compression=30&fps=
24&videocodec=jpeg

To determine valid path and option settings for your particular camera model, the camera
web interface often provides a way to configure a stream and see the resulting URL in the
stream preview window @medby the web browser. Another possibility is to check the
manual that came with the camera, or the n d web §ite. There are also a number of
large camera URL directories online, which may list the U&td optiondor the desired
camera. If everythip else fails, customer suppat the camera vendor will be able to
provide the required data.

11.5.15.4 Runtime Control

Since a webcam control supports multiple cameras, data points can be attached to the
control to change the active camera during run time andvetinformation about the
camera which is currently viewed. The following data point types may be connected:

1 Simple analog or multi state inputs:The received value will be used to set the
active camera. The first camera in the list is camera 1. Valuesrofor less will
turn playback off, while values larger than the highest camera number will
activate automatic cycling through all cameras.

1 Simple analog or multi state outputs:These types of output data points will
receive the number of the currentlgtise cameraWhen playback is off, the
assigned value will be zero. When auiele is active, a new camera number
will be assigned every time the active camera changes.

9 String outputs: String data points can be connected as outputs only. These data
points will receive the name of the currently active camera. When playback is
off, an empty string will be assigned. When aayele is active, a hew camera
name will be assigned every time the active camera changes.

The control will disconnect from the actigamera and try to establish a connection to the
new camera as soon as it receives an update from a connected input data point. However, it
will update the connected outputs only after the connection was established and the video
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playback started, or the woection attempt resulted in an error which is shown in the
control. This will ensure that the output data points will accurately reflect what the user
currently sees on the display.

NOTE:

Using run time control is optional. If there is only one camerdafigared, it may be set as

the default camera to play when the control is visible. In this case, no data points need to
be connected, as the control will start playback of the video stream automatitiadly.
same is true for a control with multiple cameragien the default playback is set to auto
cycle. However, an output data point may be desired in this case.

11.6 Data Point

Data point objects control the data transfer between a register or a network value and the
controls or other data processing objectstandevice. To archive this data transfer, there
are tree objects involved:

1 Thecontrol element, which acts as the interface to the user, or any other object
which processes data, like mathematical objects, alarm genetaigysys, or
action objects.

1 A data point object which is connected to the control aneferences a specific
datapoint, thereby linkng the control to a data sour@ndbr sink. It also defines
the properties of this data link, for example when new data is to be transferred
between thelatapoint and the controland how the data should be converted
when it is transferred.

I A data point as the source or sink of data, for example an internal user register, a
system parameter, a network variable or a BACnet server object or client
mapping. The data point itself is not visible in the object tree. Instead, it is
referenced by data point objects by the unique ID (UID) of the data point.

The control is created as part of the object tree, as outlined in the tutorial. It exists
independently of anregister or networklata point Even if all registers and netwodata
points wouldbe deleted, the control would not be affected.

The data point itself is notrepresented as an object in the tree view, because it is not part
of the user interface and it bound to any of the other objects in the tree. Patats

exist on the device independent from the user interface and are identified by a unique ID.
They are created and managed in a separate windovipatse Point Management and
Selection dialog. In some casesthey are created automatically, like the dataints
representing the system parameters or gabatsrepresenting dynamic network variables,
which may be present cam CEA-709 device.See also Chaptet2 for more information

about data pointonfiguration

Structureddata pointsas availabldor exampleon CEA-709 devices, are repreated by
individual data pointdor each of the structure elemenits addition to the dp level data

point representing the entireestwork variable. However, most of the complex davints

which represent more than a single scalar vedwe not supported by most controls and
cannot be attached to them. The following exceptions to this rule apply for the current
devices:

1 SNVT_switch: Output data pointsf this type may be directly connected to an
alarm generator to control the entire swit8ee also sectiohl.11for detailed
information about alarm generators.

1 SNVT_alarm2: As above,outputs of this typemay be connected to an alarm
generator to send out alarm messages.
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1 SNVT_time_stamp: This type of data point can be connected to date controls.

1 SNVT_str_asc:This and other string data typéstring registersinay be directly
connected to a text control. &hstring received via thes#ata pointswill be
displayed directly on the text control, without a lookup in a mapping tHtilee
data point is used as outpthe string selected from the mapping table is directly
assigned to the data point, without gerting to a number first. If the string
contains norASCII characters, they are represented in the-18646 character
set and are transferred in UBFencoded format. This way, it is possible to
exchange strings in any language betweenltwdS devices.

Thedata point object is theL-Vis object created wheAd d D at ais sBlectechfitord

the context menu of a control to assign a data point to it. The reason why the assignment of
datapointsto controls is done via a separatigiect;instead of directlyconnecting alata

pointto the control has a number of reasons. The most important ones are:

1. Data points represent communicatioobjects which exist on the device. They
must be independent of the existence of any control or other user interface object.
If a data point wa be connected to a control and the control is deleted, the data
pointwould be deleted as well. Using a reference object to link the control to an
existing datgpoint solves this problem. Deleting the control will also delete the
reference object (the data poiabjec), but not the datpointitself.

2. Many projects need to link multiple controls to the same paitiat, for example
to display a temperature which is received from the network on a bar control and
on a numeric control at theame time. This would not be possible if the data
pointwould be directly connected to a control, since it could onlintmne place
of the object tree at a time. A separate link or reference object is required, which
points to the datpointfrom whichthe control should receive its value updates.

3. Sometimes it is required to apply simple linear transformations tovdhes
received from thelatapoint before it can be displayed. For examplelagapoint
may receive a temperature value from the netwarklégrees Celsius, but the
temperature displayed on the device should show degrees Fahrenheit, or a data
point provides a speed in meters per second, but the display should read mph or
km/h. Such translations can be done by the data pbijicton the fly, while
passing values between the control and the gdatat This makes it easy to
display for example a temperature from an input gatatboth in degree Celsius
and indegreeFahrenheit side by side, using two data paibjectsreferencing
the samealatapoint, but using different value translations.

It is important to understand this concept to understand what can be configuredatiathe
Point property pagef L-Vis data point objectsThe key is that there can and usually will
be multiple data pot objecs in the L-Vis object treeyeferencing the same dataint in
the data point configuration

11.6.1 Data Point Properties

The following properties can be set on Bata Point property page:

Value Translationif the unit of the data point is known arftete are some commonly used
translations available for this unit, one of the-gedined translations can be selected from

the drop down list. A custom translation can be defined by filling out the formula below the
drop down list. In this formula, NV stde for the value on the network side (Network
Value), that is, the value of the data point, and DP stands for the value of the data point as
seen by controls or other objects which are connected via this data point.
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NOTE:

The value translation of a data ipb can be very useful to modify a value on its way
between a data processing object and a register or network value. Using this facility,
simple data manipulation like the inversion of a state or the addition or subtraction of a
fixed offset can be arched without using a separate math object. For exangieaction
whichtoggles a light switch may be implemented by assigning the inverted feedback input
(current switch state) to the control output. The inverssaone withDP= 1*NV+1.

The Details section shows details of the referenced datint like the name of the
underlying network object, the network object type, units, and other information. Also
shown is the unique ID of the referenced dadat, by which thepoint may be located in

the data pait management window for further inspection or modification.

In the Data PointUpdate Flagssection, the value update mode is specified. There are three
basic modes availahléogether with some additional options

1 No Update: This means that this data pbobjectwill not request theeferenced
datapointto be updatedn the networkeven when the value on the control side
changes. Useful if this data poiobjectreferencesone element of a structured
datapoint, and updates to this element should noseathegop level data poirntio
be transmitted on the network.

I Focus Loss:This update mode transmits the new value only when the input
control returned focus and left input mode, that is, when the final value is known.
Intermediate values, which are fotaenple generated by moving the bar of a bar
control around, are not immediately transmittgde this option for push button
mode (see sectiahl.5.3for more information).

1 Immediate: All values are immediately transmitted teetreferenceddatapoint
This provides direct feedback to the user, while the control is still in input mode
and the user is still modifying the value. Currently really only useful for bar
controls and controls which use the keypad, since the keypad #adi+keys,
which send out intermediate values.

I System Startup: The checkboXSystem Startuphould be checked to instruct the
device to update the value on system startup. lbft®n is set on an output data
point, the default value or the last storeslue will be sent outf it is used on an
input data pointthe current value will be requested from the underlying data
point layer and if available, will be received and processed like a normal value
update. See also Sectith.6.2for details about updates on system startup.

1 Value Changes Only:This option causes the data point to forward updates only
if the value actually changed. It is very useful to avoid unnecessary operations
caused by repeated updates with the sareyvprovided that the data point does
not represent an event, in which case all updates must be processed and this
option should not be used.

1 No Invalid Updates: This option causes the data point to filter out updates which
set the value invalid (for exarte because the value cannot be determined from
the network). Normally the invalid state is passed on to the other side. If this
option is checked, the update is not forwarded, so that there is no change to the
current value.

1 Map Invalid to Default: This gotion causes the data point to map invalid
updates to the default value specified in Erfaultfield. This is useful for input
data points which may be unavailable (for example not bound) and this situation
is not considered an error. Using this optionavailable data can eplaced by
a safe default. If the invalid state would be forwarded and the value would be
used in a calculation, the entire result of the calculation would become invalid,
which may not be desired.
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1 Reverse Direction: This optioninverts the data direction of the data paibfect
to be the opposite of the referenced datént for example, the value of an
output NV may be used as input for a math object or a trigger or may be trended
by a trend log control. Similar, the currentw@lof an input NV may be set by a
math object or from user input via a control.

1 Bidirectional: If supported by the parent object of the data point, this option can
be used to enable data flow in both directions using only one data point object.
For standat applications, the result is the same as if two data point objects
referencing the same data point would have been connected, with one of the data
point objects using the reverse direction optibmspecial cases, it can still be
necessary to connect tveeparatebjects.This happens when different settings
for data translation or filtering (ignore invalid updates, etc.) are required for input
and output direction. On a bidirectional data point reference, these options are
applied to both directions edlya except for the boot update option, which is
applied in input direction only.

In the Data Point Valuearea, theDefault Value for the data point can be set. This will be
the value of the data point until a new value is received from either the nedwtiré user

or a value which was savedrorntvolatile memory is loaded after system stéirthis field

is left blank, the initial value of the data point will be invalid (this state is also visible on the
controls). Writing the invalid value to 8ACnet client mapping will executa withdraw
operation, that is, the value is removed from the priority array of the remote .device

NOTE: The default value of a data poiobjectultimately refers to the value of theferencedlata
point Since the referencathtapointcan only have one value at a time, the entered default
value will apply to all other data poimtbject which reference the same dataintas well.
The entered value will be run through the value translation to determine the resulting value
for the underlying datgoint and this value will be distributed back to all connected data
point objectsto maintain consistencynly if the data poinbbjecti s mar ked as 6c o
valueod6, this process i.Whenaddinglhhconsavdluedata next ¢
point, set the constant value flagforeentering the desired constant value, in order to not
disturb the default value of theferenceddata point.

If the Constant Valuecheckbox is set, the point is marked as constant and the entered
default value will not be overwritten by values received from the network or data entered
by the user. In addition, you may set differing default values for data pbjets which
referencehe same underlying data pqiiftthe data poinbbject is markedsaconstant

NOTE: Constant value data poirttbject are often very useful together with push buttons of any

kind. Create two or more push buttons, for example three text controls with the static texts
LOW, MEDIUM and HIGH, enable push button mode and refjte always send the
current value, then add a temperature output data point to each of the three controls
(always using the same dataoint). Now you can set the data poinibjecs to constant
value and enter different values for each of the tloigiecs (for example 18, 22 and 24).
When the user now presses the LOW button, the value 18 will be sanhenthe presses

the MEDIUM button, the value 22 will be sent.

The Persistentoption is used to request that the current value of the data point sheuld b
preserved across a reboot of the device and be used as the new default value, until updates
are received. Since the value which will be saved is the value of the referencedidata

this option will also affect all other data powottjectswhich refeence the same data point

The Timestamp Offsetonfigurationis currently only used when the data point is connected
to a trend controlAll timestamp values of recorded data from this data point will be shifted
by the indicated amount, causing the trendve to shift left or right along the time axis.
See Sectionl1.5.6.8for details regarding this function.
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11.6.2 System Startup

Note that he data point update flaBystem Startupis independent of the flagoll on
Startup, which may ke available for certain network technologies such as CEATRS.
two optionsare related to different functions add different things:

1 TheSystem Startupupdate flagcan be set for input as well as output direction:

o0 Input: Causes the object to which thata point is connected, like for
example acontrol, action, math object, or triggdn receive an initial
valueupdate aftedevice boot upThis updatemay come from a default
value, a persistent value, or a value already received from the network
while the system was bootind-or data pointsepresentinga normal
value like a temperature, thigption is usuallyturned on, such that the
display shows current informatiofror data points representing events
which can trigger actions, this is usually nesitedand turned off

0 Output: For outputs, this function is not desired in almost all cases,
since it would trigger an outgoing value update whenever the device
starts. It may be useful to trigger actions during system start, for
example to send a statogil, record the last boot time in a register or
data log, or to switch to a certain page.

1 ThePoll on Startup functionis locatedin the properties of the referenced data
sourceand is only available on input or value data points. The opgquests
thata poll message be sent out on the network to query a remote device for the
current value. If this is possible at all, or if a current value is automatically
received in the course of establishing communication with the remote device, is
dependent on thenderlying network technologyzor exampleif the polled flag
of an input network variable is not set, the device will not be able to fetch the
current value from the sender, since it has no knowledge of the senders network
address and therefore cannotdarrequest for a value update.

NOTE:

The system startup update flag can be controlled separately for input and output direction,
but it cannot be enabled or disabled individually for each data pafdérence in the
project. Also note that making a dateoimt persistent may cause an initial value update
with the stored value after system boot up, regardless of the system startup update flag.
Data points which are used as events should therefore never be set persistent.

11.6.3 Data Point Icons

For easier recogndn of a data point in the object tree, the data point object is shown with
one of several different icons, depending on the type and configuration of the data point.
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Icon Data point

"’_:‘, Write to a system register

= Read from a system registe

ﬁr Write toa user defined register (device internal)

% Read from a user defined register (device internal)

= | Write a constant value

% Read a constant value (usually not used)

= | Write to a network value

%’j Write to a network value with heart beat (max send > 0)

%"{,5 Write to a network value rate limited (min send > 0)

%'5} Write to a network value with rate limit and heart beat

% Passive read from a network value (wait for updates being received)
% Active read from a network value (polling or receive time out / poll)
% Write to a dynamic network variable (CEA709 only)

%:r Write to a dynamic network variable with heart beat (max send > 0)
ﬁ:ﬁi Write to a dynamic network variable rate limited (min send > 0)

t=
1]
==

Write to a dynamic network variable with rate limit and heast

Read from a dynamic network variable (CEA709 only)

Active read from a dynamic network variable (poll or receive time out)

Write to a configuration property (file access, CEA709 only)

Read from a configuration property (file access, CEAGOY)

Local alarm server

Remote alarm server

Local scheduler

e | aooae | {orte o [ | =
THERE HE BE HEEE HE HE

Remote scheduler

"
il
=

Broken reference, datmintwith the given UIDno longer exists

Table24: Data point icons

11.7 Mapping Table

The mapping table is used to pnaalues of numeric data points to text strings, bitmaps
and/or colors. The mapping table object controls the display of text controls, bitmap
controls, numeric controls and bar controls and may be added to these objects.

A mapping table can include textitmaps and colors at the same time. If connected to a
text control, the text part will be shown together with the color settings. When the same
mapping object is connected to a bitmap control, the bitmap will be shown. Number and bar
controls use the cot setting only.

11.7.1 Mapping Table Properties

The properties of a mapping table are set onMapping property page. Thélew Entry
button on this page adds a new entry to the mapping table.
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NOTE: If you want to add a new entry, but the New Entry button igegt@ut, you most likely have
a control selected in the tree view which does not yet have a mapping table object attached
to it. Go back to the tree view and add a mapping table object, or ude#utbutton to
load a mapping table from a file.

The valuecomponent of the new entry defines the lower limit for the input value to display
the given text, bitmap and/or color. Since multiple entries will be present in the table, the
entered values build up ranges, which define the texts and bitmaps to dispkyefp
possible numeric value. The valid range for each entry in the mapping table is defined to
reach from the value of the entry itself, up to but not including the value of the succeeding
entry. If this is the last entry, it is used for all values wp-infinite, since there is no more
entry to define an upper bound. For practical reasons, the first entry in the table always
ignores the entered limit and is also used for any value lower than its own limit.

Here is an example with four entries:

Value Text Di spl ayed wheg
0 OFF <10

10 LOW 107 19.9999

20 NORMAL 207 49.9999

50 HIGH >=50

Once a mapping is defined, it can be stored to aSiges¢button) and loaded_pad button)

to define the mapping for other controls in subsequent psojétiis way, an archive of
frequently used mappings can be built for use in various projects. To use the same mapping
for other controls of the same project, just copy and paste the mapping table object in the
tree view.

The same mapping table can be ugsedoth directions. Translating incoming values to
texts, bitmaps, or colors, as well as looking up a value to send out, when the user selects a
given element from the mapping table via a dropdown list or a push button browses the
table to find the next ery.

NOTE: All texts, bitmaps and colors used in a mapping table are included in the file when the
mapping table is saved, so that the mapping filselécontainedand can be loaded and
used on different PCs, even when the source bitmap files may avitable.

To define the color for a single entry, either select the entry from the list and click the color
button to the right of the text input field, or directly click in the area to the right of the text
whose color you want to set (in the color bak)color selection dialog will appear, from
which you may select the desired color.

NOTE: To define a mapping table entry which should not modify the current color, set the color of
the entry taUnset(shown by the black cross).

To define a color gradierior a number of entries (for example going from red to green),
set thedesiredcolors for start and end of the gradient and then maétect the range of
entries over which the gradient should be calculdtithe button to the right of the New
Entry kutton to calculatea colorgradientfrom the color of the first entry in the selected
range up to the color of the last entry in the selected range

NOTE: The gradient function will operate on the alpha channel in the same way as for the normal
color value so that on devices which support ARGB color mode, this function can be used
to generate gradients from opaque to transparent.

To set arange of entries back to unset or to a specific ¢cglon can multiselect the entries
from the list and thegret orreset their color all at the same time.
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11.8 Color Mapping

Color mapping objects are used to change individual colors of a control depending on the
value of a data point. Mapping data point values to colors works the same way as in a
mapping tableThe desired @or is selected from a table which lists different input values
and their corresponding coloRlease also reviethe functional description of the mapping
tableobjectfor moredetails.

There are two major differences when comparedrtorenalmapping able:

1. Mapping table objects are passive lookup tables. They are only used by the control
to support the display of values receivadd to build value selection menus for
the user to select a value to enter. The control itself is the object receiving or
sending values. The mapping table object only assists the control in value
translation. In contrast, color mapping objectsinected to controlare active,
similar to trigger objects. They receive their own values fesparate input data
points connectedikkctly to the color mapping objectVhenever a new valuis
received, the color mapping object will translate it to the desired color and
reconfigure the control accordingly. This means tt@or changes through color
mapping objects areompletelyindegendent from the valueurrentlydisplayedby
the controlitself.

2. Any number of color mappings can be connected to the same control, with each
mapping targeting one or more differardntrol colors. While the color from a
standard mapping table is alwaysigaed to a specific, fixed color (usually the
text or container color), a color mapping object can be configured to control any of
the available colors.

NOTE:

Thereare exceptios, where color mapbjectsare used as passive lookup tables, similar to
mappng table objects. This applifer exampleto color maps connected tiata points
instead of controls. In this case, the color mapping attached to the data point can be used
by a control to assist in rendering Grtain value related to this particular tapoint. If

and how the attached mapping is used, is entirely up to the coB&elthe section below

on static color maps, to learn more.

11.8.1 Color Mapping Properties

The properties of aolor mapping table are set on tG®lor Mapping property page. The

New Entry button on this page adds a new entry to the mapping table. Once two or more
entries are added and their values are set, colors can be assigned to the individual entries by
pressing the color patch next to the desired list eftne Gradientbuttoncan be used to
calculate color gradients in the same way agandardnapping tables

To create smooth color transitions, the optiBradient Map can be used. When this
option is set, the color map will translate values to colors by interpolation oblbetable

entries below and above the actual value. This creates a truly smooth transition between the
colors defined in the table, amgoids the needtadda lot of entries to the tabte create a

more or less smooth color transitiddnly a few cabr entries are needed to define complex
gradients, for example from red, through yellow, to green.

NOTE:

Gradient maps are not available in projects using the VGA color palette, for example
projects designed for the discontinued 5 inch L$E100 and LVISME200.

To the left of the color table is theéolor Selectionarea. This area looks similar to the
property page used to set the initial colors for a control. The main difference is that all of
the color buttons shown in this areéunction astoggle switches Pressinga color button

will select the color for being controlled by the color map. Pressing it again will return the
button to normal state and the color will not be controlled by the coloamamore
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NOTE:

If the same color is selected in moranhone color map on the same control, the resulting
color depends on the order of data point updates receiMeid.is becauseolor mapping
objects are event drivent is therefore usually not desirable to have the same color
controlled by multiple colomapping objects. It is however common to have a number of
different color maps controlling individual colors of the same control.

11.8.2 Static Color Maps

In some cases, color mapping tables are ust#tbut any data point connected to them

In this casetheyjustrepresent a static array of color informatidfo color change events

are sent to the parent control, since no values are received by thd teflenction of such

a color tableis similar to that of a normal mapping table. The parent object ofatile, t
usually a control or a data point, uses the color information provided by the tabls for it
own purpose. If and how a certain static mapping will be used by a control, depends
entirely on the control and its configuration.

For example, a color mapgjrtable connected to a data point, which in turn is connected to
a control, provides color information for the control, related to the data point it is connected
to. A bar control can use this information to display the bar using the color gradient defined
by the color mappingnstead of a single color

A bar control may also search for a static color mapping of the container color, to fill the
empty container with a gradient fratmatcolor map.

Trend controls may use color maps on data points to trardddd from the trend recording
into a color, instead of a position on the Y axis. This is used for color band mode.

11.9 Action Objects

Action objects are used to execute various actions on special occasions. As such, they are
oftenconnectedo controls to trigger an action when the user touches, releases, or selects a
control. In some cases, they atennectedto data point connectoobjects,to watch
incoming data point values and trigger an action when a certain value is received.

In any case, thaction djectsneed a parent object which is able to feed the required
information to the connected action, such th
trigger at the right momenRossible parent objects where actions can be connected include
controls data point connectorsind page objects

For every action object, there are three basic things which need to be defined:
9 Action: What should be done when the action triggers?
9 Trigger: When should the action be considered for execution?

1 Condition: Once triggred, under what conditions should the action be executed
and how, if at all, should it be repeated?

When a new action is defined, it is important to think about these three components and
make sure the selected choices actually make sense. Each of tkepatyoerties may be
controlled individually, but not all of the possible combinations will actually make sense.
Examples of good and bad configurations will be given later on.

Depending on the selected actiype, the action object may accept certaiidchbjects to

work with. Always make sure to set the desired action type first, before trying to add any
child objects to the action. The action may
used for the selected action tyggbjects which are no longeiseful after the action type
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was changed are not deleted automatically. Instead, they are marked with a caution sign in
the tree view, to indicate that this object is ignored by the selected action type.

11.9.1 Action Properties

Actions are objects which aretnasible on the screen of the device, so they do not use any
of the common properties like font, position, size, or color. Aside fromGhgeeral
properties, which apply to all objects, actions are configured oAdtien property page.

This page is dinded in two sections. The top half is used to define the action that should be
executed, when it will trigger, and the conditions under which it will be repeated. The
bottom half is used to set options which may be required for some of the actions.

From thefirst dropdown list, select the action you want to execute. Currently available
actions are:

1 Show menu Show the current menu, just like performing a press and hold
operation on an empty spot on the display. Useful to build menu buttons which
show the mem when pressed.

1 Show page Jump to the specified page. To select a page, drag a page and drop it
on the action object in the tree vigar press th& e | ebattoréto open the page
link dialog (see section about page linkEhe path to the page will beahn in
the option area below.

1 Next page Show the next page of a myftage menu item. This is equivalent to
the O6next paged touch gesture and is use

1 Prev page Same asbove bushow the previous page.

1 Sound buzzer Output a dne on the internal buzzer. The frequency and duration
of the tone can be adjusted in thptionssection. Useful to create audible alarms
when a data point or register reaches a certain value.

9 Turn on backlight: Turn on the LCD backlight, just as if thiser touched the
display. Useful to turn on the backlight based on information from a presence
Sensor.

i Update data points Assign a value to all output data pointshich are
connected to the action objedthe value to send out can be presetdmynecting
one or morénput data pointgo the action objectUseful to update the value of
data points under certain conditions. Often used to save the current value of an
input data point to an internal register when a button is pressed, or similar
applicationsWhen the connected output data point is a constant value point, the
action may be used to write a fixed value to a register or network object when the
action triggersSee also Sectiohl.12about the mixed use of string anca&y
data points. The same rules apply for actions, only that the assignment is done
when the action is triggered, not when the input value is received.

o
%)

i Service PinMessage Execute the system command
which is supported b€EA-709 models.

1 Lock Pages (Logout) Immediately protects all locked pages. The user has to
enter the PIN code again to unlock the locked pages.

1 Back one pageShow the page from which the current page was reached, similar
to the o6éback©6 b uThe systemikeepsa regoalthé ldstr266ws e r
pagesvisited via the show page action and picks the most recent of them to
navigate back one step.
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1 Send EMail: Send out the mail referenced by the action. To select the mail
template to use, press tigee | elwttoe next to the link line and select the
desired mail templateRlease refer to sectialR.9 for a detailed description of
mail templates.

1 Play sound This action plays a sound from the list of sounds stored in the
project. F playback is already active, it will stop before the new sound is played.
The action ends when the sound has played completely. After that, the wait time
begins, after which the action can be repeated, subject to a specified condition or
anumber of timeshe action should repeat

9 Stop sound This action will stop any sound playback which may currently be in
progress.

1 Loop sound Similar toPlay sound butonce finished, playback will be repeated
from the beginning without the need to trigger the actiosiragrtis meanghe
action does not end automaticakiynd therefore cannot be repeated. To stagh
a playback, theStop soundaction must be triggered. Thignd of playback is
specificallydesigned for audio streams.

1 Open Popup Set all collections with areconnected to the actioto visible
state, as if theollectionshad a visible on condition trigger connected to them.
See also the option settings below for additional configuration of popups.

1 Close Popup Set the innemost popup containing the amti to invisible state.
This is used to implement a close button which is part of the popup itself.

1 Toggle Popup Similar to open popup, except that the connected collections will
be set to invisible state if the action is triggered while the popup isdglrea
visible.

NOTE:

Theaction update data pointgan also be used to increment or decrement the value of a
register or of a network output / feedback inpptir, which is required to implement
up/down buttons to dim light or modify a temperature set pdintdo this, connect the
register read point (or the network feedback point) as well as the register write point (or
network output point) to the action. Use the value translation of the read point to modify the
incoming value as required (add or subtradixed value). When the action is executed, the
modifiedinput value will be assigned back to thatput value Since both refer to the same
local register or remote actor, the value of the register or the remote actor will be changed.

Once the action typis selected, choose the desired trigger mode from the dropdown list
next to the action list (Execute <action> on <trigger>). The following trigger mechanisms
are available:

1 selection The action is triggered when the control is selected. A control is
seleted when the user touches the control and releases the touch screen while
still inside the control. If the user moves outside the control after the touch and
releases the screen outside, the control will not be selected.

9 value update The action is trigged when thearent objec{(the control or data
point connector to which the action is assigned) reports a new value, for example
because a new value was received via an input data point, widohriected to
the control or when the user enters a new \ealising the controMake sure to
distinguish between the trigger mechanisalue updateand the action type
update data pointsThe trigger monitors data coming in from the actiament
the update action operates on the data points connedtssl acton itself.

i state This is similar to the value update trigger, but it examines the first data
point connected to the parent object to see if it is a ratdte value. If this is the
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case, the dropdown list next to the action trigger is initialized withatrailable

states and the user can select a state from the dropdown list, instead of entering a
numerical value. The action is triggered when the current state equals the state
selected from the dropdown. If the parent value is not a {stafte value, tls

trigger cannot be used.

9 touch: The action is triggered when the control is touched. Note the difference to
the selectiontrigger, which fires only when the screen is again released inside the
control. A touch is also triggered when the control was seléaby moving
outside without releasing the screen, and then returning back inside the control.

1 release The action is triggered when the touch screen is released while inside the
control, or when the touch position moves outside the control while thensisre
still being touched.

1 short press The action is triggered when the control is released after it was
touched for a period shorter than the configured long press threshold. This value
can be defined in the project settings and defaults to 1 seSensdection13.1.2
for more information.

1 long press The action is triggered when the control is continuously touched for
the duration of a long press, as configured in the project settings. The default is
one second.

1 swipe up: This action is triggered when an upward swipe gesture is detected.
This trigger is only available for actions connected to a page. If the gesture is
detectedby the page, the system first searches for page actions that should be
triggered. If none are fouh the default actioimplementedin the firmware is
executed, unless theption Disable touch gestures enabled in the project
settings.

1 swipe down:Like above, but for a swipe down gesture.

1 swipe left: Like above, but for a swipe left gesture.

1 swipe right: Like above, but for a swipe right gesture.

1 show page The action is triggered when the page to which this action object is
connected is displayed. This trigger mode is therefore only available for page
actions.

1 leave page The action is triggered whethe page to which this action is

connected is hidden. This trigger mode is therefore only available for page
actions.

NOTE:

The trigger of touch and release actions while moving the touch position around between
controls (without releasing the touch scngés consistent with the display of the selection
frame. Moving from one control to another without releasing the touch screen will cause
the selection frame to follow the movement, always marking the control which is currently
touched. The touch and relee actions will follow the same pattern, triggering the touch
action when the selection frame appears and triggering the release action when the
selection frame disappears.

While the action type is independent of the parent object to which the actionriscted,

the available action triggers vary depending on the capabilities of the parent object, since
the action object needs information from its parent to check for trigger and execute
conditions. The following limits apply:
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1 Control: If the action is onnected to a control, all available triggers and
conditions may be used, since a control delivers both a value and user input
events (touch, release, select and similar). If a vdependent trigger mode or
condition is used, at least one input data puiitl usually be connected to the
control to deliver new values.

1 Data Point Connector: If the action is connected to a data point connector, any
triggers or conditions which require user input are not available. A data point
connector can only feed a cent value to the action, therefore the only trigger
modes which will actually trigger arealue update and state From the
conditions, the 6while touchedd conditio
the parent to feed user input information.

1 Page:lf the action is connected to a page, none of the triggers which require a
value update are available, since a page does not receive value updates.

NOTE: To avoid confusing situations, it is required that only one object at a time is processing user
input. Trerefore, if an action is connected to a control and the action uses a trigger mode
which depends on user input, for example touch, release, or selabgamser input will
no longer be processed by the control but will insteadftevarded to the actin. This
will effectively prevent the control from entering input mode and accepting user input, even
if an output data point is connected to the control.

The action type and trigger mode are now selected. The next step is to select the condition
under whichthe action may be executed. The following conditions are available from a
dropdown list directly below the action type:

1 Execute once:When the action trigger fires, the action is executed once,
provided that the value condition in tgptionssection iseitherset toany, or the
current valueof the parent objeanhatches the value condition.

I Repeat action:As above, but the action is repeated for a fixed number of times,
which is entered in the field to the right of the dropdown box. This is the total
numbe of times the action is executed most including the first time. After
each execution, a delay which is configured next to the repeat count is ingerted.
there is an additional condition (for example a value condition) and the condition
becomes falseany further execution of the action is stopped immediately.

1 Controlled by value: The action is executed as long as the value of the parent
object meets the requirements specified in@mionssection. Note that if this
condition is false at the time @haction trigger fires, the action will not be
executed. As long as the conditions are met, the action will be repeated, again
with a configurable delay between each execution (as abbted.delay is set to
0, the action will be executexhly once

1 While touched: The action is executed as long as the parent object is being
touched. As above, observe that this condition must be satisfied at the time the
action trigger fires, or the action will not be executed. In practice, this means that
the cowhlifté onodchedd is useful only in
6on touchdé or, in rare cases, 6on value
because selection of a control implies release of the touch screen.

c

At this point, theExecute Actiorpart of the property page should be filled in completely.
The contents of this section should result in a meaningful command when read as a
sentence, for example:

Sound buzzerontouch. Repeat action 3times, waiting200ms after each time.
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If you read you settings, make sure they make sense and match your goals. For example,
you should not end up with a sentence like this:

Next pageonrelease. While touchedwaiting100ms after each time.

The resulting action, even though it is possible to configureistway, will not do what
you want. There are two major problem areas:

1 The action is requested to trigger on release of the control, yet, the condition
under which the action is to be executed requests the control to be touched. This
is a contradiction andill not be satisfied.

T Even if the trigger were to be corrected
you would want this action to show a new page every 100ms while the control is
touched. Aside from the delaywhich would be too small, there isaher major
problem here: After the first time the action is executed, a new page will be on
the display and the original control will be gone, so you cannot hold on to it.

NOTE: The delay value (waiting xxx ms after each tim@)aysapplies. The actionrigger will
always be locked for the given duration after each time the action fired, preventing the
same action to fire again until the wait time expired. This can be used to limit the frequency
at which an action may firdf the delay is set to 0, it Wibe turned off. This also causes
any kind of repeated execution to be skipped, so the action is executed only once per trigger
event.

Below theExecute Actiompart of the property page is ti@ptionssection. In this section,

any additional information hich may be required by action types, action triggers, or
conditions, can be set here. Options which are settable are automatically activated, others
are grayed out. The following options are available:

1 Value: Used by the triggevalue updateand the condiion controlled by value.
If both are used together, they use the same settings (differing value settings for
the trigger and the execute condition would not make any sense, since the
condition must match at the time the trigger fird$)e two special enes in the
Value dropdown list calledo invalid andto normal check the reported value
state rather than the value itself. They wMaluate to true every time the value
state changefsom normal to invalid or vice versa.

1 PopUp: Options to configure howopups are shown.

o Original Position: The popup is shown exactly where it was placed in the
project No changes are applied to this original position.

o Center: The popup is centered on the screen.

0 Autoplace: The popup is placed near the button which trigdethe action,
but not overlapping the button if possible.

o Closeatfter idle time: To use with any of the placement options, causes the
popup to be closed automatically after the user did not touch the screen for the
amount of time after which popups shoblel closed automatically (including
popup menus). The timeout value can be changed in the project settings
dialog.

o Close when parent is hiddenThis option causes the popup to close when
the parent control, to which the popup action is connected, becamgible.
It doesnot matter why the parent contr
visibility trigger, or because the control is part of a parent popup which is
closed. Whenever the anchor control disappears from the screen, the popup
will disappear withti. This can be used to automatically close child popups
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11.9.2 Page Links

The actionShow pageequires a link to the desired target page to show. There are different
link types available, depending on the project tgpe firmware version. On the property
page of the action, tHank information line will show the current link, which can be edited
either by droping of the desired target page onto the action object, or by opening the link
editor dialog by pressing ttge | e buttan. The link editor provides the following options

to set up the page link:

f

when the parent popup is closed, or to close open popups in a tabbed Ul
design, when the user switches to a different tab.

Sound buzzerUsed by the action type O6sound
the duration of the tone. Useful values for the frequency range from about 500 up

to 8000. The most intense sound can be archived at around 4000 Hertz. The
duration is normally a value between 100 and 3000ms. (0.1s to 3s). Note that the
repeat delay shodlbe larger than the tone duration, since the repeat delay starts

to run immediately after the action was triggered, not when it completed.

Volume adjustment: Available on LVIS3ME devices for all buzzer and sound
actions, to adjust the output volume witla range 0f40dB to +12dB.

Link : This is not an input field, but a display of the destination page éhow
pageactionor the name of the selected mail template forséred mailction To

set a new page, drag and drop the desired destination pabe aation in the
tree view.To select a new mail template, use the button next to the link field.

External Link: This type of page link is available for LWEB projects. It consists
of a URL to another LWEB project to load, and a UID of the page within the
external prgect. The LWEB client will load the specified project and show the
indicated page.

Internal Link: This type of link is a relative path from the page on which the
action is located to the desired target page. The path is built from individual path
componerg, separated by a forward slash (/). Each path component can be the
name of an object as shown on tBeneral property page, or one of several
special tokens to navigate through the object hierarchy:

o/ The forward slash is the path separator. When a petts svith
this token, the rest of the path is relative to the root menu
instead of the page where the action object is located. This can
be used to specify an absolute path by name or location in the
tree instead of object ID (see direct link below).

o .. This token meandMove one hierarchy level up. For example,
starting at the page where the action is located,. th&en will
move up to the menu item in which the page is located.
Another .. would move up further, to the menu in which the
item is locatd, and so on.

o $U This token moves up one object on the same hierarchy level,
that is, it moves to the previous sibling. For example, if there
are multiple pages defined underneath one menu itengUhe
token would move to the previous page under the sasr@im
item.

o $D Similar to$U but moves down to the next sibling.
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o $M1 Moves to thesubmenu of the current menu itefhhis token is
currentlyonly meaningful ormenu items, since only they can
have a submenu

o $Ix Similar to $M, but moves to the'kmenu itemof the current
menu.Since a menu may have more than one item, the desired
item number must be specified. The first itermaferenced by
$11. This token is only meaningful on a menu object.

0 $Px Similar to $M, but moves to thepage of the current menu
item. This token is only meaningful on a menu item.

o

${bxfy} Wherex is a digit between 1 and 4 agds a digit >= 1. This
token is valid when the action is defined in enpdate. It will
be replaced by the specifiemponent of a data point base
folder path during template instantiatioBee sectior11.15.8
for detailed information about data point path placeholder tags.
It can be used to create page links which change dynamically,
based on the paths assigned to the tempiatance.

Direct Link : This link type references a certain target page by its object ID, as
shown on the&Generalproperty page. A direct link can be set easilydoypping
the desired page onto the action object.

Web Page:This link type references a wetssi which is loaded and displayed

full screen on the internal browséf.the action is triggered while a website is
already being displayed, the browser switches to the new page. The URL of the
web page to be displayed can be changed at runtime by settiegaddresvia

a string data point attached to the action. Receiving a new URL via an input data
point does not trigger the action. The naddresss storedin the actionandis
usedwhen the action triggers the next timeA restart of the projeatesets the
address to the one configured in the project

Note that on the property page of the action, there is a button to convert between a direct
link and an internal link. This can be useful for beginners, to find out how a relative link to

a certain pag could be built. Drag the desired target page onto the action to set the direct
link, and then convert it to a relative path.

Here are a few examples of possible relative page links:

f
f

.I1$P1 Move to the first page of the current menu item.

1.J$12/$P1  Move to the first page of theecond menu item in the current
menu. Note: The menu is two levels up from the page.

../Floorplan  Move to the page callegloorplanin the current menu item.
.I$D/$P1 The first page of the next menu item in this menu.
.I${b2} Move to the page with the same name as the rightmost folder name

of the second data point base path assigned to the template
instance which contains the show page action.

11.10 Collections

A collection object works like a folder on a file system. It helps #e¥ to organize objects
in groups.Collections can be placed on pages to grobjectstogether and manipulate
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them as onaunit. It is also possible to create nested collections to build complex macro
blocks which consist out of a number of smaller buiditocks.

Following the root menof the main tree view is a collecti@malled Global Objectswhere
objectscan be collected which worlavisibly in the background, without a graphical
representation on the screen and without a direct relation to anst objghe screen, for
example alarm generators, data point connectors, or mathematical oHe®ser, it is
recommended to keep all objects which are required for a specific control or control group
to function together on the same page. This way, #ue ontinues to work when it is
copied or moved to another project, because the required invisible objects are copied
together with the page. The base collection outside of the main menu should only hold
objects which are related to the device, rathem gecific page functionality.

The last collection in the tree view is call&@@mplates|it is used to collect all template
pages of the project. Templates arecomplex topic, which is covered in more detail in
section11.150f this manual

11.10.1 Collection Properties

Aside from the properties on thH&eneral property page, which apply to all objects
collection keeps record of the position and size of the bounding box which can be drawn
around all visible objects contained in tf@lection This data can be seen on themmon
Properties page.In the context menu of the collection are a number of commands to add
new objects and control the visibility of the entire collectididé/ ShowContent}.

11.10.2 Collection Handling

If a collectim is part of a project page and contains visible objects, a bounding box around
all objects contained in the collection is drawn in the preview when the collection is
selected.Using this box, the entire collection may be moved to another location on the
page. It is also possible to resize the bounding box, which will evenly spread out the
contained objects. For example, if a collection contains three objects in a horizontal row
where the second object is located in the center, resizing the bounding bérepilthe
leftmost object at the left edge, the rightmost object at the right edge and the middle object
in the center of the bounding box, that is, the relative position of each object in the
collection does not change.

NOTE:

A collection can only be re=dif there are at least two visible items inside the collection.
In addition, resizing is only possible in a direction where at least two controls are not at the
same position. This is a direct consequence of the way resizing works.

To select a contrahside a collection, the easiest way is to select it from the tree view at the
left. If the control is to be selected directly in the preview, there are at least two objects on
top of each other (the collection and the control). If there are nested icolégcor if
controls overlap on the page, there may be even more layers of objects. There are different
ways to select a specific object in such a ckseh of these methods will

1 Left mouse button duble click moves the current selection down to the next
object under the cursor in the layer stag¥hen the bottom most control is
reached, the selection moves back to the topmost control.

1 Middle mouse buttonsingleclick does the same as the left doubliek.

1 Tab key moves the selection down to the nextembjon the current page in the
tree view. From the last object on the page, the selection moves back to the first
object on the same page.

Using the tab key is especially useful while using the keyboard cursor keys to move and
resize a control. Using thali key to switch the selection to the next object on the page can
be convenient in this situation.
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The command.ock/Unlock Positionin the context menu of the collection allovegking
the current position of all objects inside thelection, to protectitem from accidental
move while working on other objects in the LCD preview.

11.11 Alarm Generators

The alarm generator object is used to monitor input data points and issue alarms based on
rules which are set on tiddarm Generator property pagefor a discussin of alarming on

L-VIS devices in conjunction with the underlying network technology and system wide
alarms, please also refer to secti®@@.3.1and12.110f this manual.

NOTE: It is highly recomranded to consider using generic alarm server data points together with
alarm conditionsat data point levelin favor of alarm generator objects.

To add a new alarm generator, use the context menu of a collection object in the object tree
and sel elcar o A@daneAh at or 6. A new alarm genera
connected to the collection object.

Once the alarm generator object is created, connect the input data points which should be
monitored. Each of the connected input data points will showruthe alarm generators
property page, where the monitoring rules can be defined.

NOTE: It is sometimes useful to connect the same input data point twice or more times to the same
alarm generator, when the desired alarm conditions are too complex to icowae rule,
for example different rules for alarm set and alarm clear or multiple ox@rlapping value
ranges which should trigger an alarm. In this case, assign different names to the connected
data points on th&eneralproperty page, so that you méistinguish between them later.

Once the required input data points are connected, the alarm generator needs one output
data point to which the result should be written. The desired output data point must be
connected before the alarm generator can beiguoefl, because the type of data point
determines the configuration options. The following data point types may be used as
outputs for the alarm generator:

1 Alarm Server: On CEA-709 devices, docal alarm server data point may be
connected to deliver theaim to remote alarm clienenddisplay the alarm on
an alarm list control. The alarm server keeps record of all pending alarms,
delivers them to any connected clients and manages acknowledgement of alarms.

1 Scalar Value: Any data point representing a siagicalar value, for example a
register In this case, the alarm generator uses the connected data point as a
Boolean value, setting it to either 0 (OFF) or 1 (ON). Using the data points
scaling factors, thiBoolean valuanay be translated into any two uak, one to
signal 6al arm cleard and one for oO6al arm
alarm is to be processed further or displayed oL théS device, for example to
trigger actions or display warning messages.

1 Multi -State Value: Similar to a salar value, but the alarm generator can be
configured to set the output to any of the available states, which can be selected
easily from a dropdown box. Useful on BACnet devices, where a-statié
point may be used to signal a number of different alznditions.

1 SNVT_switch: Available on CEA-709 devices, a data point representing an
entire switch variable may be connected. In this case, the alarm generator sets
both value and state of the connected switch to either ON/100 or OFF/0. Useful
in cases wher the generated alarm is to be processed by a retavieewhich
uses one switch input for each alarm.
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1 SNVT_ alarm2: Available on CEA-709 models, a data point representing a
SNVT_alarm2 structured NV may be connected. In this case, the user may set all
elements of the alarm2 structure to the desired values, including the alarm
priority and a description. This is most useful to communicate the result to a
remotedevicewhich provides a compatible alarm input variable.

11.11.1 Alarm Generator Properties

Once all ipputs and the output are connected, the alarm generator may be configured on the
Alarm Generator property page. For each of the connected inputs, an independent set of
parameters is required. The available input points are listed in the top left area of the

property page.

NOTE: If logic or arithmetic operations are required to determine an alarm condition (for example
signal an alarm when T1 > T2), a mathematic object is required to conduct the required
operations. The result, which is conveniently storew ian internal register, is then
monitored using the alarm generator.

The suggested workflow to configure the alarm generator is as follows:
9 First, select the input point for which the monitoring rules should be configured.

1 Define theAlarm Conditionusing the radio buttons at the bottom left of the page.
The available choices allow basic monitoring functionality and always define the
condition, under which the alarm should be SET. If the value no longer satisfies
the condition, the alarm will be clearelb filter out spikes, it is usually good to
set an amount of time which the alarm condition needs to be satisfied, before the
alarm is actually set. The default of one second is often a reasonable value.

1 Define theData Point Value Rangéepending on yourhoice for the condition,
you may need to enter values either for both (minimum value and maximum
value) or only for one of the two. If your condition is inside or outside range, you
need to enter both values 't o ndaexféi noenltyh e
the maximum value is required and for 1
minimum value needs to be filled in.

1 Define theActionthat should be taken. The basic choice here is to have the alarm
generator SET the alarm when the condition is satiséind also CLEAR the
alarm when the condition is no longer satisfied. However, you may want to only
SET the alarm when the condition is met and not clear it again, because you may
require the wuser to manual |l y cdeteonr t he
alarm enterd action, which wil/ only se
actually clear the alarm, you can either use other means to update the alarm
output variable, or you can have a separate input on your alarm generator and
definearuld or this input, which wil!l eventual
on alarm | eaved action.

1 As the last step, define the desired output, either for both conditions (set and
clear) or for only one of them. The required input fields will be active, whéde
other ones will be grayed outlote that the description field may currently only
contain ASCII characters.

The above procedure needs to be repeated for all connected input data points.

11.11.2 Application Hints

While it is pretty straight forward to configeia simple alarm generator to output an alarm
when for example a temperature reaches a certain maximum value, the alarm generator can
be used for more complex applications as well. Two of the most often used applications are
described in more detail in tmext sections.
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11.11.2.1 Alarm Condition with Hysteresis

Consider you want to issue an alarm when a temperature rises above T1, but the alarm
should not be cleared unless the temperature falls below T2, which would be less than T1.
Similar to a thermal protectionhich, once it activates, turns off the device and does not
turn it back on until the device significantly cooled down, to avoid constant ON/OFF
cycles.

Such an application can be done by connecting the temperature data point two times. To
distinguish betwen them, append SET to the name of the first data point and CLEAR to
the name of the second data point (onGlemeral property page).

On theAlarm Generator property page, configure the SET data point to causédtien
6set on al ar m the maxenund valueeohthBata PointlValaesRangand
selectAbove Maxor the alarm condition. For th&larm Output choose the desired output
value for theSet Action TheClear Actionshould be grayed out, since the rule specifies no
alarm clear action.

Now there are two options available to configure the CLEAR data point. Here is the first
one:

Like on theSET data point, keep th&larm Conditionat Above Maxput enter T2 as the
maximum, instead of T1. For thtion, selectClear on Alarm Leavand setct the desired
output value from the dropdown list at the right. This time,\thie for Alarm Cleabox
will be active, while the others will be grayed out.

This method is the correct way of doing it, but it may be cotinteitive. Many people
chooseBelow Min.for the alarm condition, because they want something to happen when

the temperature falls below T2. However, the condition specified here is alwaikathe

Condition It defines the conditions under which the alarm is considered to be S#eslt

not define whensomething will happen. This is done using fketion setting. The alarm
condition in this example is stildl 6above a
when this alarm condition is CLEARED, e.g. the device has cooled dosugknNow, if

this seems unreasonable, here is an alternative approach:

You may configure the CLEAR data point using the alarm condBielow Min.and enter

T2 as the minimum value of tHeata Point Value Range Si nce you now defi
T2 06 asrmtomditionaylolaneed to take action when the alarm is SET, so the action

must beSet on Alarm EnteMNow select the desired output value from Wadue for Alarm

Set Actiordropdown list. This value will represent the cleared alarm, since the temperature

now is below T2. Overall, this way seems more awkward than the first, because the alarm
output is cleared by causing an alarm condition.

11.11.2.2 Alarm Clear via Data Point

Similar to the first example, but instead of defining a temperature T2 below which the
alam will clear automatically, a manual input should be used to clear the alarm. Of course,
the two examples may be combined to have both, automatic clearance below a safe
temperature T2 plus manual clearance as long as the temperature is at least below T1.

First, we need to connect the input data point, via which the alarm should be clearable. This
may be the state component of a switch, a Boolean value, a register, or any other scalar
value. We will assume an internal register for this example, which wenassill be set by

the user pressing a button on the display. We assume that pressing the button will set the
register from 0 to 1 and releasing the button will set it back to 0 again.

The first part is the same as in the previous example. The temperatiateleris connected
to the alarm generator and configured to cause an alarm when the temperature rises above
T1.

To clear this alarm, we configure the connected register data point as follows:
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Set theAlarm Conditionto Above Maxand enter a time delayf for example 3s. This will

require the user to press and hold the button for 3 seconds, before the alarm will be cleared.
Enter a value between 0 and 1 for the maximum of the data point value range, for example
0.5 would be a good value. For tAetion slectSet on Alarm Enteand select the desired

output value for a cleared alarm from the dropdown list navedde for Alarm Set Action.

This is because we actually define an alarm condition when the button is pressed. As a
result of this alarm conditonye t hen reset the 6éreal 6 al ar m.

NOTE: The above examples may of course be combined, to have automatic alarm clear when the
temperature falls below T2 and manual clear via a button when the temperature is at least
below T1.

11.12 Data Point Connectors

Data Poith Connector objects are used to receive a value from one or more input data points
and copy the received value to all connected output data points or other objects which
accept a value, for example action objects.

A data point connector has no visible reggntation on the display and is therefore not
related to any of the visible objects. It can only be connected to a moiledtiject, as
described earlier. To create a new data point connector, use the context menu of the
collection object to which you wat to add the data point connector. Other than the general
properties like object name and description, there are no further properties to set.

Whenever a new value is received via one of the connected input data points, the value will
immediately be forwaled to all connected output data poiatgl action objectsThis can

be useful for example to connect an internal register to a network potpiat trigger an
actionon value update

It may also be used to connect input and output data points whicbf aienilar but
incompatible types, for example receive a value from a SNVT_temp variable and output its
value via a SNVT_temp_f variabld.a structured data point should be connected entirely

to another data point of the same type, each of the strielameents needs to be connected
individually using a separate connector, because each connector is only able to handle
single values.

If the device is running firmware 4.3.0 or newer, an alternative method of connecting data
points, which also supports catutions between entire data structures or connections
between different devices available in the data point manager dialBge sectiorl2 for

more information about this topic.

Starting with firmware 8.2.0, it is possibte connect string data points. If a string is
received from a connected string input data point, it will be copied 1:1 to all connected
string outputs. If analog outputs are present, the value of the first number contained in the
string will be assigned tall analog outputs. If an analog value is received from a connected
analog input, and there are string outputs present, the number will be converted to a string.

NOTE: The functionality of a data point connector or any other object for which a change of a
input value causes updates to an output value without any further conditions or limits is
inherently dangerous. You must be careful not to cause endless update loops using these
types of objects. See sectibh7for more degils onthis topic.

11.13 Mathematic Objects

Mathematic objects are used to do calculations on connected input data points and assign
the result to the connected output data pant$ the parent object to which the math object
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is connectedThe math object calclates its formula every time an update is received via
one of the connected input data points, so that the output value is always accurate. If a
complex formula is used, which operates on a large number of input data points, the
resulting update rate ofaeh input data point should be considered, so that the resulting
total update rate remains reasonable.

NOTE:

Math objects are often used as standalone objects, reading from the connected inputs and
writing the result back to a connected output. Such mbjcts are organized in folders,
either below the global object folder or within a folder located on a pBigavever math
objectscan also be usedin place ofinput data points In this case, they do not need an
output data point. They deliver the resditectly to their parent object, for example a
control, a data point connector, or another math object.

11.13.1 Math Object Properties

Mathematical objects are configured on tath Object property page, where basically
the formula is entered. Before doing soisiimportant to connect the required input data
points to the object, so that they are available as variables for use in the formula.

All connected input data points are listed on the left side of the property page and variable
names are assigned to thetal points in the order in which they are connected to the math
object. Variable names start with v1 and continue with increasing numbers, like v2, v3, v4
and so onThere is a limit of 127 input data points per math object. Formulas using more
than 127 iput variables must be split into individual sekpressions, which should be
done anyways since a formula with such a large number of variables becomes unreadable.

NOTE:

Always keep in mind that the order in which the input data points are connectediatthe
object in the tree view defines the assignment of variable names for the formula. If you
replace input data points when the formula was already specified, be careful not to mess up
the data point order and thus the result of your calculations.

Using the assigned variable names, the user may now enter a formula directly below the
list. As you enter the formula, it will be parsed and the resulting sequence of calculations
will be displayed in a list at the right of the property page. This list showsfgouula in
reverse polish notation (RPN), also known as postfix notation, as used by many scientific
pocket calculators. Users of such calculators will be immediately familiar with this list and
may find it more convenient to construct the formula ugheglist at the right, instead of

the input at the bottom. To learn more about postfix notation, there are a lot of resources
and articles readily available on the internet.

NOTE:

When the formula entered at the bottom is still incomplete and does mbayigtaningful
command sequence, the list showing the RPN equivalent will be empty. This allows the user
to immediately see if the current input is valid or not.

The operators +, /, *, %, AND, OR, XOR, #, &, |, =, |5, <, >, <=, >= can be used instead
of the explicit function calls. Further, it is possible to use parenthesis to define the
precedence of the operations.

The buttons and input fields in the middle of the page are used to directly edit the formula
using the reverse polish notation. To add dalde to the stack, doublgick the variable in

the list at the lefside, or select it and click thédd Variablebutton. To add a constant
value to the stack, enter the value in the input field above the bAittdriValueand then

press the button. Todd a function to the stack, select the desired function from the
dropdown list and press thedd Functionbutton. When a function is added to the stack, it
will first fetch as many values from the current stack as it needs input values, then execute
its operation, and put the result back on the stack.
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NOTE: Even if you use the infix notation at the bottom to enter your formula, the dropdown list of
available functions will be useful, to look up the names of functions you want to use and see
how many argumes they accept.

11.13.2 Application Hints

A few functions end with a €é (three dot s)
a variable number of arguments. When used in the formula, they will fetch all available
values from the stack (in RPN syntax) ahdn calculate the result, which will be put back

on the stack and be the only value on the stack, since all other values were used as input to
the function.

This behavior causes some limits in how these functions may be used. You are on the safe
side, if you use such a function only as the outermost function, or, in RPN, as the last
function on the stack, for example:

sum(vl, v2, exp(v3, -1))
Or, in RPN notation:vl, v2, v3, -1, exp, sum

CAUTION: If you have to ussuch a functioras an argument to anothfeinction, it may

only be used aghe first argument. Otherwise the formula cannot be processed by the
math object, which internally uses an RPN machine with precompiled instructions for
optimal performance. Example:

add( avg (v1, v2, v3), 5) or the equivalet avg (v1, v2, v3)+5 will work.
add(5, avg(vl, v2,v3)) or 5+avg (v1, v2, v3) will not work.

To limit the number of realculations, the data point update optMalue changes only

should normally be checked on all connected input data points. This agc#lsulating

the formula and writing a value to the output data point when it is already clear that the
result will be the same, because the input value did not change. The same option can also be
checked for the output data point to avoid unnecessargsadt the output data point, in

case the inputs changed but the result of the formula is still the same.

NOTE: Especially for projects which use a lot of cascaded formulas, where the result of one
formula is used as input to a number of other formulamay cause a big difference in
CPU usage whether results of the same value are forwarded to other math objects in the
system or not, because they will trigger recalculation of a potentially large number of other
formulas, which will generate even more réswf the same value (since the originating
value did not change).

Note that the functiomand() takes no arguments. It always returns a random number
between 0 and 1. To generate a random number between the two limits L and H, use a
formula like this:L+( H L)*rand()

For cases where the low lintitis 0, this is reduced téd*rand()

Example for a random number between 20 and8810*rand()

11.13.3 Function List

The following function calls are currently supported:

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual

196 LOYTEC

Function Return Value
add(vi,v2) vl +v2
sub(vl,v2) vl-v2
mul(v1,v2) vl *v2
div(v,d) v/d
Returns theamainder of dividing v by m, where v and m should be integ
mod(v,m) values. Fractional values will be rounded to the nearest integer
automatically
max(vi,...) Returns the maximum of alklues on the value stack
min(v1,...) Returns the minimum of all values on the value stack
avg(vl,...) Returns the arithmetic mean value of all values on the stack
log(v) Returns the natural logarithm of v
log2(v) Returns the base 2 logarithm of v
log10(v) Returns the base 10 logarithm of v
exp(v) sfe\turns the value of e (the base of natural logarithms) raised to the poy
exp2(v) Returns the value of 2 raised to the power of v
expl10(v) Returns the value of 10 raised to the power of v
sqrt(v) Returns the nomegative square root of v
pow(v,exp) Returns the value of v raised to the power of exp
round(v) Round v to the nearest integer
floor(v) Round v down to the nearest integer
ceil(v) Round v up to the nearest integer
sum(vi,...) Returns tle sum of all values on the stack
and(b1,b2) logical AND of the Boolean values b1 and b2b1&&b?2)
or(b1,b2) logical OR of the Boolean values bl and b2 (b1||b3
xor(b1,b2) logical exclusive OR of the values b1 and b2(b1”b2
not(b) logical inverse of th®oolean value b ('b)
lt(vl,v2) returns 1 if v1 is lower than v2, else returns (vl < v2)
le(vli,v2) returns 1 if vl is lower or equal v2, else 0 (vl <=v2)
eq(vl,v2) returns 1 if vl equals v2, else 0 (vl =v2)
ge(vli,v2) returns 1 if v1 is greater or equal v2, else 0 (v1 >=v2)
gt(vi,v2) returns 1 if v1 is greater than v2, else 0 (v1>v2)
if(b,vt,vf) returns vt if b is true, else returns vf (b ? vt:vf)

encode(bl,...)

Reads all values from the stacknverts them to Boolean values and
encodes them into an integer value, where the first value is used as the
and the last value as the MSB.

sin(vl) Returns the sine of v1, where v1 is given in radians

cos(vl) Returns the cosine of v1, where v1 isagivin radians

tan(vl) Returns the tangent of v1, where v1 is given in radians

sinh(v1) Returns the hyperbolic sine of v1, which is defined mathematically as
(exp(vl)- exp(vl)) / 2

cosh(vl) Returns the hyperbolic cosine of v1, which is defined matheatigtas
(exp(vl) + exp{vl)) /2

tanh(v1) Returns the hyperbolic tangent of v1, which is defined mathematically a:
sinh(v1) / cosh(vl)

asin(vl) Returns the arc sine of v1; that is the value whose sine is v1

acos(vl) Returns the arc cosine of v1; timthe value (in rad) whose cosine is v1

atan(vl) Returns the arc tangent of v1; that is the védinead)whose tangent is v1
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Function Return Value
asinh(v1) R’_etu_rnsthe inverse hyperbdlisine of v1; that is the valwehose hyperbolic
sine is v1
Returnsthe inverse hyperbolic cosine of v1; that is the value whose
acosh(vl) : o
hyperbolic cosine is v1
Returrs the inverse hyperbolic tangent of v1; that is the value whose
atanh(v1) ) .
hyperbolic tangent is v1
Returns the value of the Gamma function for the argumenthd Gamma
function is defined by Gamma(x) = integral from 0 to infinity of ¥A(xe™t
dt. It is defined for every real number except fonpositive integers. For
gamma(vl) S _
non-negative integral m one has Gamma(m+1) = m! and, more generally
for all x: Gamma(x+1= x * Gamma(x) For x < 0.5 one can use Gamma(
* Gamma(1x) = Pl/sin(P1*x)
abs(vl) Returnsthe absolute value of the argument v1
rand() Returns a random value between 0 and 1

11.14 Trigger Objects

Trigger objects are the inverse of action objects. Whileaobjects usually receive input

from a control and use this input to execute some actions unrelated to the control itself, for
example update some data points, trigger objects work in the opposite direction They
receive input from data points and catise control to which they are connected to execute
some action, for example show another page of information or clear the input value.

Trigger objects are most often used with data log controls, to control the recording of data
and navigate through the mrded information, if the buiin navigation bar is disabled.

11.14.1 Trigger Object Properties

To define the trigger condition,oanectthe input data pointswhich determine whenhie
trigger should fire. Using these data points, etiter required formula on th&rigger
Object property page. Then selette action which the cdarol should execute. Depending
on the control, the supported actions will be available fromQbemand dropdown list.
The possible commands to give to the control are:

1 No Operation: This mmmand does nothing. It is usually available as the only
choice, if the control does not support any commands in its current configuration.

1 Show Prev Pageinstructs the control to show the previous page of information.

1 Show Next Pageinstructs the conttdo show the next page of information.

9 First Page: Instructs the control to show the first page of information.

1 Last Page:lnstructs the control to show the last page of information.

1 Add Data Record: Instructs the control to record the current data ofdht@a
record to which the trigger is connected. See also settidh8for more info

about data log controls and data records.

1 Unset Data:Instructs the control to clear/release the current value. Only available
forinputcont ol s. The value wil!/| be set back
is available.

1 Hide: Causes the control to become invisible.

1 Show: Setsthe control to normal visibility modg@n case it was invisible)
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1 Show on Top: Makes the control visible and pkg it in front of any other
controls on the screen, overruling theifler defined in the project.

9 Start blinking: Turns on an automatic blink function. Depending on@updions
on the right side, the control starts to blink al@wv or fast speed. It cotinues to
do so until it receives a different visibility command, like show or hide.

1 Blink on condition: This command can be used to control the blink function
based on a condition. While the result of the formula is nonzero, the control will
be blinking. A zero result will stop the blinking and set the control either static
visible or invisible, depending on the optidfisible when inactive Turn the
option on to have the control visible while it is not blinking.

1 Visible on condition: This command instrustthe control to be either visible or
invisible, depending on the result of the formula (0 = invisible, all other results =
visible). For cases where the visibility of a control is directly related to the value
of a data point or a logical expression,siteiasier to use this command instead of
two distinct commands to hide and show the control.

1 Top visible on condition: Same a¥/isible on conditionbut places the control in
front of any other controls (in visible state).

1 Left Position = v1: The control ismoved on the screen such that its left edge is at
the absolutdorizontalscreen coordinate specified by the varialdlewhich is the
first connected input data point.

I Top Position = v1:The control is moved on the screen such thabjiedge is at
the absolutevertical screen coordinate specified by the varialile which is the
first connected input data point.

1 Left Offset = v1: The control is moved on the screen such that its left edge is
offset by the amount of variabld from the horizontal screecoordinate specified
in the project. An offset of O returns the control to its original horizontal position, a
negative offset moves to the ledid apositive offset moves to the right.

i Top Offset = v1: The control is moved on the screen such thatojsedge is
offset by the amount of variabld from the vertical screen coordinate specified in
the project. An offset of O returns the control to its original vertical position, a
negative offset moves up, and a positive offset moves down.

NOTE: All commands related to the visibility and position of objects can also be connected to
collections. In this case, tteamecommand will be sent to all controls inside the collection.

Next, choose trigger mode from the available choic&&e trigger mode works gether

with the trigger condition, which was entered as a formula above. First, the formula is
calculated and interpreted as a Boolean value, where 0 means false and all other values
mean true. The result is then used to trigger the command based ggterhode:

1 Any value update: This mode is a special case. It does not require a trigger
condition. Instead, it fires the trigger every time any of the connected input data
points receives an update. It is a very simple trigger mode, designed especially f
cases where the trigger is used to record data whenever the data changes.

1 Updates resulting in a TRUE condition:In this mode, the trigger will fire every
time one of the input data points received an update and the trigger condition has a
TRUE result.

1 Updates resulting in a FALSE condition: This mode is the inverse of the above.
The trigger fires for every update which results in a FALSE trigger condition.

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual 199 LOYTEC

1 Updates resulting in a condition CHANGE: This mode fires the trigger every
time the result of therigger condition changes, from TRUE to FALSE or vice
versa. Subsequent updates which lead to the same result do not repeatedly fire the
trigger, as opposed to the above modes.

1 Updates resulting in a CHANGE to TRUE: This mode fires the trigger only
when anupdate is received which results in a TRUE trigger condition and the
condition was previously FALSE. The trigger does not fire when the condition
changes back to FALSE.

1 Updates resulting in a CHANGE to FALSE: This mode is the inverse of the
above modeOnly if the trigger condition changes its result from TRUE to
FALSE, the trigger is fired.

To limit the frequency at which the trigger may fire diod examplecause data to be
recorded, a minimum time between two trigger events can be specified, togdther wi
maximum burst rate, which is the maximum number of events that are allowed in fast
succession after a long idle period.

NOTE:

For commands which control the position or visibility of controls, a rate limit is usually not
desired. Set the minimum tirbetween events to zero to disable rate limiting.

11.15 Templates

Templates are used as a way to design common building blocks of the project, which are
needed on multiple pages. As opposed to a simple copy of a folder containing the required
objects, a templates a central point where changes can be made and these changes will
automatically be applied to all instances of the template in the project.

A template may contain any object which can be part of a collection. This includes controls,
collections, math olects, triggers, actions, data points, and even instances of other
templates.

Of all these objects, the data points in a template may be handled in a special way which is
explained in detail later on. It allows multiple instances of the same templatetdaet
different set of data, so that for example a template which displays the state of an AHU may
be instantiated once for every AHU and display the state of the corresponding unit without
modifying the template.

To add a new template, selédd Templée from the context menu of a template folder.

11.15.1 Template Properties

Both templates and their instances share the same property page Teaihpthte /
Instance The page containfour Base paths for relative data point referenc@heir
meaning is slightly ifferent for templates and template instances. The next sections will
explain how to use these base paths.

11.15.2 Creating a Template

To add a new template, use tAeld Templatecommand from the context menu of a
template folder. A new template object will be ated and a fresh page will be shown in

the LCD preview. This page is used to place the visible objects of the template, similar to
the design of a normal page. The position of the objects placed on this page will be the
initial position when the templats instantiated on a page and template instances not

moved to a different position

In most cases, a template is used because it will be instantiated multiple timesamthe
project. However, it will normally be required for these instances toatpem diferent
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data points. The way to make this possible is to distinguish between fixed data points which
will be the same for every instance of the templatel variable data points which will be
replaced by different data points for every instance.

This is done on the property page of the template by selecting up to four data point folders,
which will be considered a base path for relative data point references. This means that any
data point in the template object which is located below any of theese folders will be
considered a variable data point, whereas all other data points will remain fixed.

NOTE:

If there are multiple choices of base foldesslect any one of them and make sure to use
the data points of the selected folder to create thea ghoints.For example if the data

points br 10 devicesf the same typwere already creatednd organized in 10 folders,

one for each devicend a template should be dgsed for a device of this type, pick the
folder containing the data points of Wiee 1 and use these data points to design the
template. If a data point would be selected from the folder of device 2 while the base path is
set to device 1, this data point would be considered fixed and not relative, since it would not
be located belowhe selected base path.

Consider the following when designing a new template:

I Try to place the controls at the position which is most likely the desired final
position when the template is instantiated. This avoids the need to move each
template instnce tahe desired location

1 Determine which data points are needed the template. For variable data
points, make sure they are organized in folders which can later be replaced for
each template instancé/hen creating data points from a network scan, thid ki
of organization is usually done automatically, since a new folder will be created
for each deviceAdd each of the variable data point foldérem which the
template is using data poirtsthe list of data point base paths.

1 If the template will be usig instances of other templates, check which base paths
these templates require and add them to the list of base paths for your own
template, if they are not already covered by one of your existing base Igatés.
that subfolders are automatically coveteThis is becausehe system will
always try to find the best way to derive the base paths of template instances in a
template from the available base paths of the parent template. For example, if the
top level template uses base path A/B and thereamplate instance which was
designed for folder A/B/C, the base path of the-wrbplate will be set to C,
relative to whatever thimstance of the top level template uses for A/B. If the top
level template is instantiated and the base path is changedM®nto X/Y, the
subtemplate will use X/Y/C as its base path.

1 If the template requires a set of internal data points, like registers, place them in a
separate folder and add it to the base paths. Later on, this register folder must be
copied for each temate instance and the base path must be changed, so that each
instance will access its private set of register data points.

11.15.3 Instantiating a Template

There are a few different methods to create actual instaricae or more templates on a
page of the projd:

1 Inthe tree view, drag the template object and drop it on the page on which a new
instance of this template is desired.

i From the context menu of the page, seladd Template InstanceA new
template instance object will be created, but it will notbenected to a template
yet. To assign a template to the instance, drop the desired template on the
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instance object. This can also be used to switch a template instance from one
template to another.

1 To create instances of multiple templates in one stagephe related templates
in a template folder, drag the entire foldand drop it on the page where the
instances should be created. This will create one instance of each template
located below the template folder.

The new template instance looks andrapes similar to an object collection. The symbol in

the object tree is also similar to a collection, but the color is different. Similar to a
collection, the template instance can be selected and the bounding box in the LCD preview
can be moved to changjee location of the objectaside the collection

NOTE:

When a template is instantiated for the first time, the symbol of the template in the object
tree changes to indicate that this template is now in use. This helps to quickly locate unused
templates Wwich may be removed.

Whenever a template instance is selected, there are two new property pages available:

1 Template / Instance:On this property page, the desirdata point base folders
for this instance must be selected. It depends on the template, &oybase
paths are available. For each path, the path which was originally used to design
the template is shown above the input field. Tiiskes it easy to knowhich
kind of data point folder is expected at this locatibhe number in front of the
seleted replacement folder is used when a template is instantiated inside another
template (explained later on).

1 Data Point List: On this property page, a list of all data points which used by
the template instance after reassignment to the new basesfiddisplayed for
review. In case the new base folder is missing some of the required data points,
the broken data point symbol will be shown next to the affected data point and
the template instance in the tree view will be marked with a red triangle.

11.15.4 Changes to Data Point Folders

In some situations, it happens that changes occur to the data point folder hierarchy after
templates and their instances were already created. There are two major changes which can
affect templates and their instances:

1 The nameof a data point folder may change due to the user renaming the folder
manually or an indirectnamechange due to other configuration changes, for
example renaming an imported OPC server.

1 An already designed template needs to be converted to use data fpmimta
different base path, because the original base folder is going to be removed from
the project.

The first case affects template pages as well as template instances. Changing the name of a
data point folder which is part of any base path, be ithglkate or instance base path,
would break the affected template or instance. For a template, data points which should be
relative to a certain base path are suddenly fixed, sincectireyotbe found under any of

the configured base paths anymore. For raptate instance, data points relative to the
affected base path can no longer be resolved sinceahigguredbase patmo longer

exists

The second case is related to template pages tinfgquiresreworking all data point
references to use theplacenent points from the new folder before the old folder is
deleted.
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Starting with version 6.1 of the configuration software, these situations are handled
automatically to avoid broken templates and instances. Renaming a data point folder will
automatically djust all affected base paths to use the new name, such that the change has
no negative effect on existing templates and instances. Converting a template to a different
base patlis simply done byhanging the base path on the template property pageatall d
point references which are relative to tild base path will automatically be converted to
reference a suitable data point below the new base path. In case a suitable datmpoint

be found, the reference will be marked broken for manual inspectio

Also, base paths and remapped data points are constantly checked and template or instance
objects which contain errors are marked in the tree view with a small attention icon, to let
the user know that a template or template instance definition isrbroke

11.15.5 Nested Templates

It is possible to build a nested hierarchy of templates by adding template instances to
templates. This can be useful to build a template for a room, which contains templates for
light, HVAC, and other subsystems, which again may uspliates for individual devices
and so on. The system will make sure that no loops are built, where for example template A
contains an instance of template B, and template B would try to instantiate template A.

Whenever a template is instantiated insidetleotemplate, the base paths of the sub
template are derived from the base paths of the parent template. This is because the user
will only instantiate the top level template, and therefore only one set of base paths will be
available. As a consequencd, sub templates have to get their base paths relative to the
pathswhich wereset for the top level instanceBased on the paths set for thetance of the

sub templateand the paths set for the design of the top level template, the system will
automatially select the most suitable relative path.is therefore important to use a
consistent set of paths during the template design. The paths used for the sub template
instances should normally be sub folders of paths which are used to design the parent
template. Although this is not strictly required and thus not enforced by the software, it is in
most cases the only meaningful configuration.

Consider the following example: The data point setup contains a set of data point folders,
one for each room (roomtoom2, room3, and so on). Each room folder contains a sub
folder for lighting, for example room1/lighting or room2/lighting. Now a room template is
designed with rooml as the base folder and a sub template to handle the lighting is
instantiated. The sutemplate instance expects a base path for the lighting related data
points (contained in the lighting folders). The only meaningful setting is to select
rooml/lighting as the base path for the lighting template instance. In this case, the sub
template willuse a relative base path $f(room1l)lighting, which means that it takebe

path whichwasset for slot 1 of the room templaitestanceand searches for a sub folder
called lighting to access the lighting related data points.

If we would have selecteom?/lighting as the base path for the instance of the lighting
template inside the room templatehich we are designing based on rooml, the relative
path for the lighting data points would become $1(room1)/../room2/lightihich means

that the lightingemplate will take the base path 1 of the room temptetance move one
folder level up and search for room2/lighting to access the lighting related data points. In
most cases, this is not what we want dnsl caused by inconsistent selection of baests.

NOTE:

As a rule of thumb for selecting base paths for sub template instances, always stay within
the data point folder hierarchy which is set for the design of the parent template. If an
instance of the sub template actually needs data from aratedefolder hierarchy, it is
usually required to add another base path to the parent template to make the new folder
hierarchyaccessibleand settable by the usehen the template is instantiated

The first part of ay relative base path has the followinotation:

$N(folder)

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 203 LOYTEC

A $ sign, followed by the number of the base path of the parent template which was chosen
as the basis for the relative path ($1 to $4), followed by the actual(ipagfarenthesis)

which is currently set at this location. Since mpéate may have up to four different base
paths, it is necessary to know to whameof them the sub template path is relative.

NOTE:

In case the base paths of the template are changed, the relative paths of all sub template
instances are revaluated andadjusted for the best match based on the new set of base
paths available. Also, if a base path of a sub template instance is changed, a new relative
path will be calculated based on the available base paths of the parent template and the
selected data pot folder.

11.15.6 Nested Base Paths

In special cases, it may be required for the template to operate on a basic set of data points,
for example folder A/B which can be replaced by X/Y in another instance of the template,
but at the same time use data points f&iB/C which should be replaced /Y/Z in the
instance, instead of X/Y/C, which would be the normal result of replacing A/B with X/Y
Consider the following example base path&r a template:

1. Rooml1/Sunblinds

2. Room1/Sunblinds/East

The template needs tsel general data points regarding the Blimds of a certain room.

These data points are located in a folder caBedblinds  which is available for each

room so this folder needs to be one of the template base (igthdowever, the template

itself usesa nested template instance to handle display of a certain blind in the room, for
example the one facing east. The sub template needs a base path to the data points of a
specific blind, in this example located®oom1/Sunblinds/East

To instantiate thisemplate to display the status of the sunblind fagwegtin room4, two

base paths need to be reassigned. The one for the general sunblind data related to the room,
and the one for a specific sunblind. Therefore the folder containing the specific sunblind
data needs to be listed as a separate bas€2)aéven though it is a sub folder of the more
general base path. For the above example, the following base paths can be used:

1. Room4/Sunblinds

2. Room4/Sunblinds/West

Without the separate base path (2), otlg toom could be remapped and the resulting
template instance would always show data for the east blind of the specified room.

To allow this configuration to work as expected, each of the data points used in the
template is assigned to the most specifisébpath. This ensures that all generic sunblind
data points related to a room are assigned to base path 1, while data points related to a
specific sunblind are assigned to base path 2, even though they would also be covered by
base path 1.

NOTE:

Prior to version 5.0.0 of the configuration software, this setup was not allowed. However,
using configuration software 5.0.0 or newer, such a sé&ugupported anadtan be used
evenwith devices runninglder firmware.

11.15.7 Local Changes

Once a template is instantiatédis often required to make some minor adjustments to the
appearance of the template instance to distinguish it from other instances of the same
template. The most important adjustment is the display offset, which allows the same
template to be instanted on the same page multiple times at different locations. However,
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there are a few other thiagvhich may need to be modified, for example colors or text for
headlines.

While many aspects of the instance will be controlled by the referenced data pditite a
actually used data points will vary from instance to instance, it is not always feasible to
control everything just via data poinfEherefore a template instance allows thesition,

text, alignment, colors, andsome other setting® be changedrothe respective property
sheets.

Note that settingshich are not changeable at the instance lakeldisabled. To cheand
modify such properties, go to the corresponding template, for example by using the
command Show Template from the context menufothe instance, and mdy the
properties in the template

In order tokeep the adjustments even when the temptasdf is changed, they arecsed

together with the template instance object. If a stored change is no longer applicable, for
example becaasthe object to which it applies was removed from the tempiaé change

is discardedIf a locally changed value for a property is found in the list of changes, the
locally stored value overrides the default settings from the template. For examptiextif a
contr ol was originally displaying the text
60Rooml10156, the changed value wil!/l be used,
changed o O Rlaterimr2 6

NOTE: All objects of a template instance fwhich at least one local change is stored show a small
symbol of a pen in their tree icon, to indicate that the object was modified from its original
appearance. In addition, the template instance icon itself will be marked with a pen symbol
if at least om of the objects was changéekhe tooltip ofchangedobjects lists the stored
changesto provide a quick overview of what exactly has been changed in the instance.

To revert back to the defaults from the template, use the comRestdre Defaultrom
the context menu of the template instanddis will delete all stored local changego
delete all changes for an individual object, use Restore Defaultfommand from the
context menu of the object.

NOTE: It is also possible tdndirectly take back indiidual changes.This happens whethe
property in questionis setbackto the same value as currently set in the template. The
system will recognize this and remove the corresponding change from the list of locally
stored changes. From this time on, chamgthe property in the template will cause the
instance to take over the change again, since the local change which would otherwise
overrule the template value was removed.

11.15.8 Nested Changes

In case of nested templates (see Secibii5.4, local changes are also nested. When this
happens, changes on outer instances override changes doneinstaute level. Consider
the following example:

1 Template A contains an instance of template B, and B contains a text control.

1 Onthe instace of B in template A, the text color of the control is changed to red.
The text control is displayed in red, the control and the icon of the template
instance B in A show the pen symbol.

i Template A is now instantiated on a page, including its instan&e with the
text color change, such that the text control is shown in red. The blue icon of the
sub template instance B and the text control itself show the pen symbol. The icon
of template instance A has no pen symbol, because there are no local changes t
this instance yet.
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1 Now the text color is changed to blue in the instance dftds change is stored
together with the instance of A, so the pen symbol now also appears on the tree
icon of instance A.

1 When this instance is updated in the future, theimalgtext control will first
have its color changed to red, based on the change stored with the sub instance of
B, and then further to blue, based on the change stored with the top level instance
of A. The text control appears in blue.

If changes on diffant levels are not overlapping, e.g. are not changing the same property
of the same object, they apply independent of each other. For example, if the local change
on instance A sets the background color instead of the text color to blue, the text will
appear red due to the change in instance B and the background will appear blue due to the
change in instance A.

NOTE: The change done to the text color on the instance of B in template A can only be removed
there, in template A, not in the instance of tempfat€he commanRestore defaultsas to
be called on the instance of B in template A.

11.15.9 Base Path Placeholder Tags

To minimize the need for local changes of a template instance, information from the data
point base path settings of the instance can be ubed designing the template. Special
placeholder tags allow the designer of a template to access the individual components of the
four data point base paths and use them for example to change the contents of a text control
or to modify the target of a shopage action. This may eliminate the need to apply such
changes to each instance manudilye data point base paths need to be set up anyway.

A placehdder tag starts with the special character sequéfidellowed by the index of the
base path to uséZ to b4), optionally followed by the path component to ukkei§ the
right-most path component, with higher indices moving up in the path hierarchy), and a
closingbrace} at the end.

For better understanding, the following section lists a few examplesssible placeholder
tags and the resulting replacement when the template is instantiatedafples assume a
template instance with the first two data point base paths filled in like this:

1. L-Vis/Register/Floorl/Room101

2. L-Vis/Trend/HVAC/Southwing

Basepaths 3 and 4 may be used as well, but for the purpose of this illustration, we will only
work with the first two of the four base patlRossible placeholders and their result:

1 ${bl} Room101

1 ${blfl} Room101

1 ${blf2} Floorl

1 ${b2}-${b1} SouthWingi Room101

T ${b2} - ${b2f2} ${b2f3} SouthWing i HVAC Trend
Placeholder tags are currently accepted at the following locations:

I Text Control: The text field of a text control may contain placeholder tags. Note
that you will want to turn off thé\uto-Resizeoption and make sure the text field
is wide enough to hold the replacement text, which depends on the data point
path names assigned to the template instance laté&dsmnote that placeholder
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tags are not supported in mapping table entries. The placehuolds appear
directly in the text field of the text control.

Show Page Action:The show page action, when used with a relative path to the
target page, accepts placeholder tags in the path string. If the project is designed
such that menu item or page resmmatch up with data point folder names, a
show page action of @mplate instance may be desigriedautomatically jump

to a different target page, depending on thapsef the data point base path.
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12 Data Point Configuration

As outlined in the descriptio of the data point object in sectidi.5.10.5 the network
variables, BACnet server objects, client mappings, user defined registers, and system
registers are represented by objects which exist on the device independentohtaals

or other objects in the object tree. These objects are called data points and are referenced
through the LVis data point objects described in sectidn5.10.50y their unique ID.

While some of these objects are atexl automatically, most of the daiaintsneed to be
created by the user. There are ways to manually create individugdadats import object
definitions from CSV files or scan the network and create new mizEtas based on the
information collectedby the network scan. Once created, a ¢aignt may be used to
exchange data with other devices on the network, store and load internal registers, or access
internal system parameters. Working with data points is the same for the entire line of
LOYTEC praducts.

This chapter explains the use of the data point system on whiih frojects are built.

12.1 Data Points

12.1.1 Overview

Data points are part of the fundamental device concept to model process data. A data point
is the basic input/output element on the devieach data point has a value, a data type, a
direction, and a set of mettata describing the value in a semantic context. Each data point
also has a name and a description. The entire set of data points is organized in a hierarchy.

At the data point leve the specific technological restrictions are abstracted and hidden
from the user. Working with different technologies at this level involves common- work
flows for all supported technologies.

The direction of a dat a p ofithedataiflev. Tthierheans,e d as
an input data point obtains data from the network. An output data point sends data to the
network. This is an important convention to remember as different technologies may define
other direction semanticH.a data point caboth receive and send data on the network, its
direction is set to value, indicating no explicit network data flow.

The basic classes of data points are:

1 Analog: An analogdata point typically represents a scalar value. The associated
data type is aoubk precisionmachine variable. Metdata for analog data
points include information such as value range, engineering units, precision, and
resolution.
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1 Binary: A binary data point contains a Boolean value. Mé#da for binary data
points includes humareadible labels for the Boolean states (i.e., active and
inactive texts).

1 Multi -state A multi-state data point represents a discrete set of states. The
associated data type is a signed integer machine variable. Each state is identified
by an integer value, &state ID State IDs need not be consecutive. Midga of
a multistate data point includes humezadable descriptions for the individual
states (state texts) and the number of available states.

9 String: A string data point contains a variadiength sting. The associated data
type is a character stringncoded in UTE for international language suppo#t
string data point does not include any other rakti.

1 User. A userdata points contains tinterpreted, usedefined data. The data is
stored as dyte array. A user data point does not include any other-datta
This type of data point also serves as a container for otherwise structured data
points and represents the entirety of the structure.

12.1.2 Timing Parameters

Apart from the metalata, data pots can be configured with a number of timing
parameters. The following properties are available to input or output data points,
respectively:

1 Pollcycle (input): The value is given in seconds, which specifies that this data
point periodically polls datad&m the sourceThis is referred to as static polling.

1 Receive Timeout(input): This is a variation on the poll cycle. When receive
timeout is enabled, the data point actively polls the source unless it receives an
update. For example, if poll cycle is $et10 seconds and an update is received
every 5 seconds, no extra polls are s&he receive timeout setting cannot be
used for feedback data points.

1 Poll-on-startup (input): If this flag is set, the data point polls the value from the
source when the sign starts up. Once the value has been read, no further polls
are sent unless a poll cycle has been defined.

1 Minimum Send Time (output): This is the minimum time that elapses between
two consecutive updates. If updates are requested more often, thegtaenpd
and the last value is eventually transmitted after the minimum send time. Use this
setting to limit the update rate.

1 Maximum Send Time (output): This is the maximum time without sending an
update. If no updates are requested, the last value mitéed again after the
maximum send time. Use this setting to enable a fremtt feature.

Dynamic polling is an option that some network technologies offer. With static polling the
poll cycleis used to permanently poll values over the network. Thiedsired for data

points that require constant value updates a fpatcycle (for example to trend the data).

For other data points that do not need permanent value updatszglesbdynamic polling

is activated, & soon as the values are needafthen he data is not needed, polling stops

and no longer puts a burden on the network. The advantage is that a few data points can be
refreshed at a higher rate at a time compared to static polling, where all data points must
permanently share the available netkwbandwidth.

12.1.3 Default Values

Default values can be defined for data points when needed. The value of a data point will
be set to the defined default value, if no other value source initializes the data point. Default
values are beneficial, if certain inpdata points are not used by the network and need a
pre-defined value, e.g., for calculations. Default values are overridden by persistent values
or values determined by paln-startup.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 209 LOYTEC

12.1.4 Persistency

Data point values are by default not persistent. Thianmehat their value is lost after a
poweron reset. There exist different strategies for initializing data points with an
appropriate value after the device has started.

For input data points, the value can be actively polled from the network whengstastin

Use the Polbn-Startup feature for this behavior. Polling the network values has the
advantage that intermediate changes on the network are reflected. An input data point can
be made persistent, if the last received value shall be available péiereaon reset before

a pollon-startup completes. This can be beneficial, if the remote device is temporarily
offline and the last value is considered usable.

For output data points, the value can be restored after starting up by the application. For

exanp | e, if the output data pointés value i s
object, or the output data point is in a connection with an input, the input can poll its value

on startup. If the output data point has no specific other value sourte,iteis a

configuration parameter set by the user, it can be padsstent

To make a data point persistent, enable the Persistent property of the respective data point.
The persistency option is only available for the base data point classes diatoy,
multi-state, string and user. More complex objects such as calendars, schedules, etc., have
their own data persistency rules.

For structured data points, only all or none of the structure members can be made persistent.
The configuration of the tefevel data point, which represents the entire structure, serves as

a master switch. Setting the ttgvel data point to be persistent enables persistency for all
subdata points. Clearing it disables persistency for alidatia points.

NOTE: Persistentmput data points may receive value updates after systemugtartgardless of
the data point update fla§ystem Startugsee Sectiod1.6.2. This happens when a saved
data point value is restored after system boot up. Datatp which use updates as events
to trigger certainactionsshould therefor@ot be set persistent.

12.1.5 Parameters

A data point can be qualified asparameterdata point. This is accomplished in the
configuration software by setting Rarameter check box onthe data point. Those
parameter data points are automatically persistent and will typically have a default value.
Their purpose is to store parameterization values, which can be changed from the default
value at run time and influence the behavior of teeick or the logic running on the
device. This way, a number of devices can have the same basic configuration and be
adapted by parameter values. Examples are sunblind run times for control logic or
descriptive strings for the-WEB visualization.

The qualfied parameter data points are also exported via a parameter file, which contains
the entire set of current parameter values including “mé&amation for external tools to
display parameter data in a hura@adable way. The LWEB21/900 master parameter
editor can process such parameter data points and manage them for a large number of
devices.

12.1.6 Behavior on Value Changes

The value of a data point can change, if it is written by the application or over the network.
For all data points (inpubutputand vdue) the application (connection, user control, etc.)
can be notified, when the value is written to. The prop@ntyy notify on COV defines,
whether the notification is done with each write or only if the value changes (eb&nge
value, COV). If only nofiy on CQOV is disabled, writing the same value multiple times will
result in multiple notifications.
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NOTE:

A notification received by the-Vis application from a data point may trigger execution of
actions or commands like visibility or color changes,tanay result in a recalculation of a
formula and cause a new notification about the changed result to be sent.

When the value of an output data point is updated, an update is usually sent out onto the
network. The propertgendOn-Delta decides how the upde is reflected on the network.

If sendon-delta is inactive, each update of the value is,sewv¢n if the value does not
change If sendon-delta is activepnly value changes are sent. The senetlelta property

is only valid for output data points.

For analog data points, the COV or semddelta takes an extra argument, which specifies

by what amount the value must change to regard it as a change for action. Both, COV and
sendon-delta for analog data points check #alog Point COV Increment propety. A

change is detected, if the value increment is bigger or equal to the specified increment. If
the property is zero, all updates are considered.

12.1.7 Custom Scaling

Custom scaling is applied to all analog data points when they communicate values to or
from the network. This feature can be used, if a network data point has engineering units
not suitable for the application (e.g., grams instead of kilograms). The scaling is linear and
applied in the direction from the network to the application as:

A=kN +d,

where N is the network valug&,the custom scaling factod the custom scaling offseand

A the application value. When sending a value to the network, the reverse scaling is
applied. If this property is enabled, the analog values arsgailed fromhe technology to

the data point. The custom scaling is in addition to any technapeggific scaling factors

and can be applied regardless of the network technology.

12.1.8 User Registers

The devicecanhaveuser registers. User registers are data points ode¥iee that do not
have a specific technological representation on the control network. Thus, they are not
accessible over a specific control network technology.

A userregisterusuallyserves as a container for intermediate dag¢aisistent parameters, or
data points which need to be accessed by other devices via global connections h©PC
register can have the following, basic data types:

1 Double: A register of base typgoubleis represented by amnalogdata point. It
can hold any scalar value. Noegjific scaling factors apply.

9 Signed Integer A register of base typgigned integeis represented by multi-
statedata point. This register can hold a set of discrete states, each identified by a
signed stats ID.

1 Boolean A register of base typBooleanis represented by linary data point.
This register can hold a Boolean value.

9 String: A register of base typstring is represented by string data point. This
register can hold a variablength character string in UF& format.

9 Variant: A register ofbase typevariantis represented by aserdata point. This
register can hold any usdefined data of up to a specified length of Bytes. This
length is defined when creating the register and cannot be changed at run time.

Since a register has no networiedtion, it can beeadand written. Therefore, two data
points are generated for each register, one for writing the register (output) and one for
reading the register (input). A suffix is added to the register name to identify the respective
data point.For example, the registéiyValuewill have two datapoints connected to:it
MyValue Readand MyValue_Write If supported by the device firmware, the user can
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choose to generate one data point of directialue instead of two separate data points.
This dda point can be read and writtesgthe desired direction will have to be specified at
each place the data point is usethereas it is implicitly known with separate data points

12.1.9 Structures

Complex data belonging semantically together may be structiiferi.data point model
allows mapping structure types onto udefined data points ofariant type. This can be
necessary, if a network technology carries such structured data or ifdefised register
shall provide structured data for access througsingle data point. In any case, the
structure is modeled as a ttgvel data point and a hierarchy of sdéita points
representing the structure members.

The toplevel data point is a user data point of variant data type. It contains the image of the
entire structure as a Byte array. Each structure field is then modeled aglatauint of

the appropriate class (e.g. analog, binary, or rstdiie). A structure field may itself be a
structure going down one level in the hierarchy of-data points.

An example is shown irrigure 6. In this case a user register of two Bytes is bound to a
structure type mapping the two bytes on analog data points. The two sub datéyteinis
andbyte 1

= example2_Read 1 v In
byte 0 11 @ In
byte 1 12 @ In

Figure6: Exampe of astructured data point

The structure types are aale in a type repository his repository is divided into scopes.
Within each scope a type has a unique name. When selecting a type, the scope and the type
name needs to be specified.

12.1.10 Property Re lations

A data point possesses a humber of properties which influence the behavior and appearance
of the data point. Examples are data point name, poll cgclalarm limits. Most of those
properties are determined by the configuration and are statiogdapieration of the device.

Some of those properties, howeveanget a default value from the configuration and be
modified during rurtime later on

In some caseproperty valuemeed tobe updated by other data points, e.g. a user register
or a technlogy data point. In this cas¢éhe data point property is linked to another data
point, following a given semantic relation. Thisrizodeledas aproperty relation Property
relations appear as data point links with the respective property names undéne@ath
governing data point. An example is showrFigure 7. Relationsare marked with a link
symbol@. When hovering with the mouse over the link symbol, a bubble help appears
describing the property relation.

=I-reg_bool_fb_alarm_Read 7 W In -} E‘
feedbackValue -> User Registers.master_feedback_Read 71 Vv In @
enableAlarm 72 Value lE‘
inAlarm 73 & Value @

Figure7: Example oforoperty relations

The property relations can be accessed like reghlidd data points. For this/pe ofuse,

no linkage against other data points is necessary. Property relations may, however, also be
linked to otherdatp o0i nt s, e. g. Bdure®? thihes cdsgthe linked datai n
point is used as the related property. The user may-clight on a linked property relation

and chooseGo to related data point from the context menu. For ass engineering
property relation links to other data points refer to Sec6.9
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The following properties are available as property relations:

1 feedbackValue: This property relation is used for feedback alarm conditions.
The data point value is compared against the feedback value. An alarm is
generated, if these values differ (by a certain amount). It exists only, if an alarm
condition has been created.

1 enableAlarm: This property relation is used to enable or disable alarm
generation on the data point. It exists only, if an alarm condition has been
created.

1 inAlarm: This propertyrelation is TRUE, if the data point is in an alarm. It
exists only, if an alarm condition has been created.

1 ackPend: This propertyrelation is TRUE,i f the data pointds
acknowledgement. It exists only, if an alarm condition has been created.

9 highLimit: This propertyrelation defines the high limit for analog alarms. It
exists only, if an alarm condition has been created.

1 lowLimit: This prpertyrelation defines the low limit for analog alarms. It exists
only, if an alarm condition has been created.

1 deadband: This propertyrelation defines the dead band for analog alarms. It
exists only, if an alarm condition has been created.

1 nativeAlarm: This propertyrelation links to a technology data point, which is
required for alarms reported to another technology. It exists only, if an alarm
condition has been created and alarms are reported to the given technology (e.g.
BACnet). This property relatrocannot be modified by the user.

1 reportTo: This propertyrelation exists only in generic alarm servers. It may be
linked to a technology alarm server to report alarms to that network technology.

i totalActive, totalUnacked, totalAcked: These propertyelations exist only in
alarm servers. They contain counters for active unacknowledged, inactive
unacknowledged, active acknowledged alarm records of the alarm server,
respectively.

9 ackAll: This propertyrelation exists only in alarm servers. When writing TRUE,
all alarms on that alarm server are acknowledged.

9 historicFilter : This property relation exists for data points that have at least one
historic filter assigned (see SectibB.3.5.

1 enable: For Schedulers can kanabled or disabled by the use of this property
rel ation. | f t he enabl e dat a point ha
configuration, this property relation is linked to that data point.

1 enableFb: This property relation shows the enable state of the sitdredf the
enabl e feedback data point has been defi
property relation is linked to that data point.

1 presetName:This property relation of type string shows the preset name of the
currently scheduled value. If th@eset name data point has been defined in the
schedul eréds configuration, this property

1 timeToNext: This analog property relation contains the number of minutes till
the next scheduled state changes. It can be asigdptement an optimum start
algorithm.

1 nextState: This property relation contains the next scheduled state. It can be used
to implement an optimum start algorithm.

1 nextPresetName:This property relation contains the preset name of the next
scheduled statéf such name exists. Otherwise it stays at invalid value.
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12.1.11 Engineering Units

Analog data pointbave anengineering unipropertythat defines the physical urof the
underlyingscalar valueThe engineering unit is displayéd the user aa humanreaddle
text which can be selected from a drop down list of available .u@tsce a valid
engineering unit was selectexdgreen checkmarppear®.

Units are linked to additional metaformation in the metric (SI) or U.S. unit system.
Based on this datahe configuraton softwareoffers compatible units of the respective
other unit system, of different magnityder different usage. Important properties of
convertible units when used are:

1 An dternativedisplay unit can be configured that will be displayed the web
interface of the device.

1 Automatic wit conversion in local connectioms performed, if data points with
compatible convertible units are connect
k W6 ) . No custom scaling is required.

12.2 Connections

12.2.1 Local Connec tions

Throughthe use ofocal connectionsvalues can be transferred betwekata poing within
the device Various types of connection§ from i ho to fimn dconnectionsi are
supported.Data points added to a connection specify whether they feed a watuthe
connection (send) or receive a value from the connection (receive).

This meanghatthe following connections are possible:
1 1input data point is connectadd writes tan output data points
1 minput data points are connectaad writeto 1 outpt data point

1 minput data points are connectaad writeto n output data point
The most common connection will be the 1:1 connection

In the 1n connection the input value is distributed to ralbutput data points. In the:l
connection, the most curreimput value is written to the output data point. When polling

the output data point in pethrough mode (maximum cache age is set on the output), the
value from the first input data point is pollethe same holds true forra:n connection.

The default dta flow of data points in a connection is a result of the data point direction.
This can be overridden by a custom setting (i.e. an output data point can be configured as
an input to the connection).

Connections can connect data points of different tdogies with each other (also mixed
among the target data points)Vhen connecting data points of different classbs
exchanged values need to be converted. The connection inherits the type of the first data
point class. If data points of a differentsdaare added to this connection aalapterneeds

to be defined. For examplhen an analoginput is connected t@a multistate output.
Conversion dapers can be saved in a library and reused later for similar conversions.

The following conversions appfpr default adapters

1 Analog to Analog: The value range is capped on the output data points. This
means, if the input value in the hub does not fit into the range of an output data
point, the value is capped to the biggest or smallest allowed \éline input
and output data points both have convertible units the value is converted. The
user can also specify a simple math formula asdapter In this case no implicit
unit conversion is performed.
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1 Binary/Multi -state to Analog The Boolean or state valug directly converted

to an analog value (e.g. state | D 0646
should specify amadapterto map the Boolean or state value to designated analog
values.

1 Analog to Binary/Multi -state As a default the analog valuedenverted to the
next Boolean or state value (e.g. 01.26
specify anadaptemith its own translation of value ranges to state values.

1 Multi -state to Multi-state Multi-state data pointhat havedifferent sta¢ maps
lead to a conversion of their state values. The state maps of inputs and outputs are
ordered by state ID in ascending order. The state value of the input is then ranked
as the rth state anghropagated ovethe connection. For example, tlmput stae
I D 61l@ndistatanhHet he2mdit ptuatdes h a Hthaoutput st at e
data point hasewer stateshan the input, the output state is limited to its highest
state ID. The user should specify atapterthat defines which input state nsap
to which output state.

Binary to Binary : Binary data points can be connected without conversion.
String to String: String data points can only be connected to string data points.

User to User. User data pointsan only be connected to user data poiritthd
length is different, only valid bytes are written or excess bytes are truncated,
respectively.

T SNVT_switch to Analog/Binary/Multi-state The user data point of a
SNVT_switch can be connected to analog, binary, and +stalté data points.

1 Analog/Binary/multi -state to SNVT_switch Analog, binary, and mukstate
data points can be directly connected to a SNVT_switch user data point.

12.2.2 Multi -Slot Connections

Connections between structured data points often need to connect each structure member
separatelyTo increase the overview in the project on the involved, single connections, a
multi-slot connectiorcan be created for local connections. This is a connection with several

slots for transporting separated values over the connection. Each slot has a andnbe

name and can connect two or more data points. Data points added to other slots do not
share their values across slots. One can think of such a connection as a cable with many
wires. An example is shown Figure8 (a). Thedat a point 61 N A& sends
X6 but not O60OUT YOo.

/@nnection

connection IN A ) n1

INC In3
(@) (b)

Figure8: Multi-slot connection (a) and mufiot with math block adagt (b).

Some applications also require a functional mapping betwéerent data point structures
in one connection. A mulslot connection can be used with a math block adapt
accomplish this task. A math block hasnputs andm outputs. The multslot connection
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has a slot for each input and output, which cardnnected to the respective data points as
depicted inFigure 8 (b). For this multislot connection the math block adaptefines a
fixed layout of the slots; no more slots can be added to this connection.

In a math block adagt with n inputsvy, vo,  é, each outputds calculated as a formula
depending on all inputs & fi(vi, v, é/m). Each output has two math formulae following
the same format as used in math objects (see Sdctiaf:

9 Output value formula: This formula calculates the output value as a function of
all input values.

1 Output enable formula: This formula calculates an output enable (result > 0 is
enable) for the output. If the output is enabled, the output value will brvto
the output. If the output is disabled, the calculated output value is not written to
the output.

In addition, each input slot can be configured whether it shall trigger the calculation or not.
Normally, any change in any input triggers the caldéoifaof all outputs.

12.2.3 Global Connections

Global connections provide the same notions as local connections but extend beyond the
scope of one device. A global connection establishes a data cloud with a-sydeem
name. Data points added to a global connactian send data into that connection or
receive data from the connection. The data is transferred overlms#d network. All data

is automatically matched by the global connection name. This makes global connections
especially useful to provide certagfobal data in a system, without knowing who will be
reading that data. Examples are weather station data, wind alarms or global on/off.

Global connections cannot use adeptfor conversions adonein local connections. If
conversions are needed, an intediate register data point must be used to receive/send
data from/to the global connection. The adéapteeds to be installed with a local
connection between the register and the data point, which requires the conversion.

The system in which the data abb of a global connection is established is defined by an
IP-852 channel. This channel is not related to the GBA technology; it is purely used to
define the set of devices exchanging data through global connections. It can, however,
coexist with an IRB52 channel for CEA09. The configuration of the 1852 channel is

done by addingall devicestaking part in data exchange via global connectiansat
configuration server.

A global connection has the following properties:

1 Max Send Time This timing pararater of the global connection specifies a time
in seconds, in which a value update is transmitted into the connection, even if not
value has changed. This is typically used for heartbeat functions.

1 Min Send Time: This timing parameter of the global connentspecifies a time
in seconds, for which transmissions will be delayed after sending out a value into
the connection. This setting can be used to limit the transmission rate to the
connection.

The following properties are derived from the data pointsghobal connection:

1 Receive Timeout A data point with a receive timeout will be put into the state
offline, if it does not receive a value within the specified period of tisee
Sectionl12.1.9. This also applies to valuesceived from the global connection.

1 Poll on startup: If a data point in the global connection has the poll on startup
feature enable@see Sectiori2.1.2, an initial value update will be triggered for
the global connection.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 216 LOYTEC

How a global connection is created and configured is described in Sé2tkB Notethat
the number of configurable global connections on a device is limited (see SkEttién

12.3 AST Features

12.3.1 Alarming

The alarming architecture comprises a number of entities. Objects that monitor values of
data points and generate alarms depending @isam conditionare calledalarm sources

The alarms are reported to alarm serveron the same device. The alaserver maintains

a list of alarm records, called tlidarm summary The alarm server is the interface to
access the local alarms.

Generic alarm servers provide the maximum set of alarnidaga points of all network
technologies can be alarmed throughegenalarm servers. Technology alarm servers can

be used to expose access to the alarms to network technologies that support it. Generic
alarm servers can be configured to report their generic alarms to technology alarm servers.
For example, a generic atarserver may report its alarms to both GE@9 and BACnet

alarm servers.

An alarm record contains the information abawgpecificalarm. This includes information
about the alarm time, the source of the aléirmn, which data point caused the alarim)

alarm messagean alarm value, an alarm type, an alarm priority, and an alarm state. An
alarm record undergoes a number of state changes during 4tydlee When the alarm
occurs, it isactive At this point the alarm time, alarm message, alarm valusisied

using the alarm priorit\WWhen the alarm condition subsides, the alarm beconaetive

At this point the clear time and the clear message is notified using the normal priority. The
priority levels are configurable on the alarm server, where the highest and 255 is the
lowest priority.

Alarm transitions (to an alarm state, to the normal stet&) be acknowledged by an
operator.Which of those transitions requires an acknowledgement is configurable on the
alarm serverlf an active alarm is cknowledged it becomeactive acknowledgedctive

alarms can also become inactive, but an acknowledgement is still required. Then they
become ackpending When an alarm is inactive and was acknowledgedinglly
disappears from the alarm summary.

An alam statecan be of different alarm types. The alarm type specifies the class of the
alarm. The following alarm types exist:

1 Off-Normal Alarm: This alarm type is a generic alarm class that applies to
binary and multistate alarm conditions. It indicates tlia¢ alarmed data point is
on an offnormal operating condition that triggered the alarm. An alarm value is
supplied. In technology alarm servers, restrictions may apply.

1 High/Low Limit Alarm : This alarm type is typical for analog alarm conditions.
It apples when the alarmed value is over or under the defined alarm limits. An
alarm value is supplied. In technology alarm servers, restrictions may apply.

1 Fault Alarm: This alarm type is indicating that the monitored data point is in a
fault state. This is diérent from offnormal or high/low limit alarms. The value
of the data point is within the specifications of the alarm condition but the data
point itself is considered faulty. This can stem from an unreliable value or an
offline value, i.e., if the datagint is offline. No alarm value is supplied.

Alarms may be generated from a given data point value (alarm value or value range) or by
comparing a data point command value with a feedback value (feedback alarm). When
defining a feedback alarm, the alarmedtadpoint represents the command value and has a

6f eedbackVal ued pr op &21tl@ Thiselopettyi relation camde Sect
linked to another data point, which effectively provides the feedback value.
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Alarmed datapi nt s al so possess other property rel
relation can be used to disable or enable alarm conditions when linked to a data point. The
property relations oOohighLimitdéd, o6l owlLimitéo,
conditions. The property relations 6inAl ar md
an alarm state or needs acknowledgement, respectively.

When a data point is alarmed by a generic alarm server, which reports to a technology that
requires a dedicate@chnology data point (e.g., an alarm for a user register is reported to
BACnet), the required data point is automat.i
property relation.

Alarm server objects possess property relations that provide a counter afahctive
unacknowledged, active acknowledged, and inactive unacknowledged alarms. These
property relations may be linked to other data points that can be used to process this
information.

Other devices can access the alarm informatiwough a technolgy darm serveror the

Web service These devices aidarm clients They register with the alarm server and get
notified about changes to the alarm summary. Alarm clients can be used to display the
current alarm summary arnd acknowledge alarrtransitims Depending on the underlying
technology, some restrictionsnay apply to the available alarm information and
acknowledgement behavidRefer to the technology sections for more information

12.3.2 Scheduling

Schedulers are objects that schedule values of détéspn a timely basis. A scheduler
object is configured by which data points it shall schedule. This configuration is done by
the system engineer once, when the system is designed. The configuration of the times and
values that shall be scheduled is patt of that initial configuration and may be changed
later. This distinction has to be kept in mind.

A scheduler object sets its data points to predefined values at specified times. The function
of the scheduler is stateased. This means, that after aegi time, the scheduler maintains

this state. It can rransmit the scheduled values as appropriate (e.g., when rebooting). The
predefined values are callaglue presetsA value preset contains one or more values
under a s i nactupiedl cheldldek the velueg{.20.0, TRUE, 400 }).

Which value preset is scheduled at what time is defined scheduled evenihe event
defines thestartingtime, value preseaind end timen a 24hour period Events can be ore
time events or recurring evens.schedule typicallyconsists of a number of recurring and
onetime events, for instance one event the weekdays Monday throudbunday See
Figure9 for an example of a scheditea given calendar week

Mon, Dec 03 Tue, Dec 04 | Wed, Dec 05 Thu, Dec 06 Fri, Dec 07 Sat, Dec 083 Sun, Dec 09

ANNARED

Figure9: Example ofa recurring event in ackedule.

How scheduled events are recurring can be defined by choosing the appropriate event type:

1 Onetime: This event occurs exactly on one defined date.
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9 Daily: This event occurs every day, starting aivey date and ending at a given
date.

1 Weekly: This event occurs every week on the specified weekday.

1 Monthly: This event occurs every month following a date range or a defined rule
(e.g. every last Friday).

1 Yearly: This event occurs every year followingdate range or a specific day
every year.

1 Default: This is a special event. The selected preset value will be in effect 00:00
to 24:00 hours every day if no other event occurs.

1 Calendar: For some tasks theegular recurrence such as weekdays isiot
sufficient. This can be implemented by definiegentsbased on @alendar For
instance, there may becalendarfor holidays The calendar contains a number of
calendar patternsEach calendar pattern describes a pattern of dategich an
event shall occuyre.g.,Holidays.

One can define a set of scheduled events that are recurring differently. For example one
event is defined for regular workdays (Monday through Friday). Another event is defined
based on the holidays calendar pattern. This will lead tolapgng events between
workday and holiday for those weekdays, which are holidays.

Theresolution of this overlajs simple Each event is configured withpaiority. Should an
overlap occur, the event with the higher priority will be in effect).,Dec 25" in Holidays
overrides the regulaworkday event An example is shown iRigure10. The detailed view
shows the two overlapping events and the preview shows the effective scinmtelef
two eventswith the same prioritexist, it is not defined, which one is in effect. Therefore,
always use distinct priorities.

Priorities are numbers, but some priorities have beeragsigned, e.g. highest, override,
normal, low.Please also refer to the technolegpecific limitations @scribed in Section
12.10to learn about special behavior of the respective networking technology.

| Tuesday, December 25

07 0o 07 oo

08 0o 08 oo

09 0o 09 oo

1000 10:00-12:30
Mame: holidays
Priorit i

100-0

11 0o 11 oo

12 0o 12 oo

13 00 13 00
Figure10: Examplewith overlapping events and different priorities

The configuration otalendarbased recurrends done by calendar patterns in the calendar.
Each calendar pattern contains a number of pattern entries. These entries can define the
following:

1 A single date: This defines single date. Wildcards may be used in the year to
specifyDec 25" of every year.
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1 A date range: This defines a range. Starting with a start date and ending with the
end date. No wildcards should be used.

1 A WeekandDay definition: This defines dates based on a week, such as every
1st Friday in a month, every Mday, every last Wednesday of a month.

A schedule defines at which time instants certain states of the scheduled data points are
maintained. Theextstatefeature allows looking ahead into the future and predicting when
the next scheduled state will occlihere are two data points involved: the titoenext

state is a counter in minutes to the next scheduled event, and tkstatexdata point is the

state of the next scheduled event. This information can be used by controllers to optimize
their algorithns (e.g., préheat a room for the scheduled occupancy state). Use the
SNVT_tod_event in CEA09 to accomplish this task.

When a scheduler is executing the schedule on the local device, it is caliiedl a
scheduler Such a scheduler is configured to scheddata points and later its daily
schedules can be modified. When accessing the daily schedules of a scheduler, which
executes on a remote device, the object is callezirete schedulerA remote scheduler

has the same interface to the user to modifiydaihedules. A remote scheduler object can

be used as a usarterface for schedulers that execute on different devices.

12.3.3 Trending

Trending refers to the ability to |dgstoricalvalues of data points over time. A trend log
object is responsible for thiask.The generic trend log object provides the maximum set of
featureslt can beconfiguredto record historical data of any data point on the deviog.

records are generated either in fixed time intervals, on chafrgalue (COV) conditions,

or whena trigger is activatedlhe fixed intervals can be optionally aligned to the wall time
(e.g., to the top of the hour). After a rebotite recording is resumed at the aligned
intervals.Trend log objects can trend either local or remote data pdiathndogy trend

log objects can be used to record historical values of the respective technology data points
and expose them to network technologies that support it. These historic logs are separate
from the generic trend logs and certain restrictions of tfentdogy may apply.

The trend data is stored in a binary format on the device. The capacity of a given trend log
is configured. The trend log can be operated in one of two modéseém modethe trend

file fills up until it reaches its capacity. It thetops logging. Ining buffermode the oldest

log records are overwritten when the capacity is reached.

Devices with SD cards also allow backups of the trend logs on external Flash storage. This
backup can be triggered by the user over the LCD displag triggered by certain actions.

The trend data is stored in CSV format under a folder identifying the device by serial
number and the trends sdirectory, e.g. '016108000000DEA51/trends’. The SD card can

be used on different devices. In this case dbffie device directories will be created. The
trend backup files can be opened directly on a PC. The backup on external storage can be
enabled individually per trend log.

A fill -level action can be activated, whenever the trend log has logged a percéritage o
log size with new log records. A filevel condition of 70% on a trend log with 1000 items
capacity will activate the fillevel trigger every 700 logged records. This trigger can be
used to send{Mails or backup trend data on external storagedilable

Trended data points can be logged as their actual values at given time instants or as an
aggregated value over the defined log interval. Aggregation can be calculated as minimum,
maximum, or average. Aggregation can be beneficial, if the trendle@ changes more
frequently than the selected log interval. Using aggregation, the log interval can be chosen
to limit the amount of logged data while preserving information of the trended value.

For technology trend log objects, certain restrictiondyapp to low many data points can
be trended in one trend l@nd which trend modes are availaliRefer to the technology
sections for more information.
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12.3.4 E-mail

The email function can be combined with the other AST features. The format ofreil e

is defned throughe-mail templatesAn e-mail template defines the recipients, thenail

text, value parameters inserted into the text and triggers, which invoke the transmission of
an email. An email template can also specify one or more files to be sengjads an
attachment.

A prerequisite to sending-mails is the configuration of anmail account on thélevice
This can be done through thelinterfaceor in the project settings (see sectidh). It is
recommended to usthe email server of youinternetserviceprovider or the company
SMTP server on the intrandtor public mailers, enable the required authenticaGdnTP
overSS. as well asTLS is supported for usinglotmail, Gmail, or Yahoo

The amount of generatedneails can be limited using token bucketalgorithm. The
transmission of -@nails can be disabled altogether by using a special data point. That data
point can be scheduled orodifiedover the network.

If an e-mail cannot be sent (e.g. the mail servarasreachable), the mail delivery is retried
up to 24 times every 30 minutes.

12.3.5 Historic Filters

For certain applications historic values of a given base data point, both recent and far into
the past, can be of interest. This can be accomplishedhigitbric filters. Historic filters

allow processing historic values of the base data point according to a filter function. One or
more such functions can be defined per base data point. The result of the historic filter is
written to historicFilter property relabns. For each historic filter function a time period

can be defined at which the base value is sampled, e.g., every first of the month at
midnight, and how many samples ago. Historic filters can be created for any analog, binary,
or multi-state data pointt is not necessary to create a trend log.

The following sampling periods can be defined:

1 Value everyx minutes aligned to full houx(E 1, 2, 5, 10, 15, 20, 30 min), 0 or 1
samples ago,

1 Hourly value at full hour, 0..24 samples ago,

1 Daily value at HH:MMSS of the day, 0..60 samples ago,

1 Weekly value at HH:MM:SS on weekday (Mon..Sun), 0..10 samples ago,

1 Monthly value at HH:MM:SS on day of month (1..31), 0..24 samples ago,

1 Yearly value at HH:MM:SS on DD/MM of the year, 0..5 samples ago.
By using historic ifter data points it is possible to implement numerous calculations on
historic values of the base data point. For example it is possible to create two filter data
points with a daily sampling period recording the energy consumption at midnight, one
holding the most current sample (today at midnight) and the other the previous sample

(previous day at midnight). This is shownRigure11. Those historic filter relations can be
processed in a math object to calculate the consumgtithre previous day.
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I =

B ' Create Historic Filter =NECH X

Mame Daily consumption

Description

Filter Entries EI L} d E‘ IEI
Mo.  Name Type Day Time samples ago Delta to current
0 midnight_today |Va|ue at hhemmi:ss of the day - | N/A 00:00:00h O
1 midnight_yesterday |Va|ue at hhemmi:ss of the day - | MN/A 00:00:00h 1

| Save Changes | | Cancel |

Figure1ll Example historic filters for daily consumption.

For calculating the difference between the current value and any historic value, the filter
definition can be configured to delta mode. This is artslt to creating a math object
processing the historic filter data point and the underlying data point. The results of the
math object for the previous day and the consumptiethédour of the current day are
available in data points, which can be kzed, alarmed or trended.

The historic filters definitions are managed by historic filter resources. These are templates
and stored in the project resources. They can be applied to data points. When editing an
historic filter template, all existing higtio filter relations are updated accordingly. For
more information on how to configure historic filters please refer to Setfdb.

12.4 CEA-709 Technology

12.4.1 CEA-709 Data Points

Data points in theCEA-709 network are known as netwovariables (NVs). They have a
direction, a name, and a type, known as the standard network variable type (SNVT) or user
defined network variable type (UNVT). In addition to NVs, also configuration properties
(CPs) in theCEA-709 network can be accessed data points. Both standard CP types
(SCPTs) and useatefined CP types (UCPTSs) are supported.

The CEA-709NVs on thedevicecan be created in three different ways:

9 Static NV: For each selected NV on the netwdtiere is a static NV created on
the device This NV can be bound to the NV on the network. Note that adding
static NVs to thaleviceresults in a change to the default XIF file. Tdeviceis
assigned a new model number to reflect this change (see Sg2tiij. Static
NVs are the way to use NVs Bystemswhere bindings are used for the NVs
instead of polling.

1 Dynamic NV: Compared to static NVs, dynamic NVs do not change the XIF
interface of thedevice Dynamic NVs are created by the network management
tool. Currently, only LNSbased tools can manage dynamic NVs. As for static
NVs, with dynamic NVs it is possible to use bindings instead of polling.

1 External NV: The selected NVs on the network are treated as external NVs to
the device Thedeviced o e smediet any NVs on the devicbutinstead uses
polling to read from those NVs and explicit updateswite to the NVs
Therefore, no bindings are necessary for external NVs. For input data points
using external NVs, a poll cycle must be configured. tfeanfigured explicitly
a default poll cycle 060 seondsis chosenNote that the receive timeout option
cannot be used with external NVs.
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Based on the NV the data point is deriviedm, the following kinds of data points are
created:

1 Simple NVs that hlol only one scalar values.g., SNVT_amp: Those kinds on
NVs are represented as analog data points. The data points holds the current
value,NV scaling factors are applied.

1 Simple NVs based on an enumeratiery.,SNVT_date_day: Enumeration types
result n multi-state data points. They represent the state of the NV.

9 Structured NVs that consists of a number of fieldgy., SNVT_switch: All
structured NVs are represented as user point. That is, the data point is structured
similar to the NV it is based onBeneath the user data point, the individual
structue fields are presented elsild data points.

12.4.2 CEA-709 Schedulers

CEA-709 schedulers and theEA-709 calendar adhere to thHeoNMARK standard objects.

For CEA-709, certain restrictions exist that need toKept in mind. Attached data points

can either represent an entire Nr individual elements of a structured NCEA-709
schedulers may have several different data points attached, i.e., the value preset may consist
of more than one element. For example,C&A-709 scheduler might schedule a
SNVT_temp and a SNVT_switch and have 3 elements in each value preset as depicted in
Figure 12. To control similar data points synchronously, they may be added to the same
group to share the samalue preset.

Datapoint | Description | Location | Group | Default | day | night |
rvo_setpaink LIM%-110.CEAZOD Port.Datapoints - ﬂ 0.00 21.00 16.00
nvo_switch, value LIM=-110.CEA7OY Port,Datapaints - LI 0.00 0,00  s0.00
nvo_switch,state LIN=-110,CEA7OY Pork,Datapoints - LI 0.00 0.00 1.00

Figure12: Example value presets @EA-709schedulers.

Priorities of exception days in@EA-709 scheduler range from 0 (the highest) to 126 (the
lowest). The value 127 is reserved as a default for weekdays.

Furthe, the implementation dsONMARK standard objects requires the use of configuration
properties. If the number @EA-709 schedulers or their capacities for daily schedules and
value presets is changed, the resource and static interface GEHR&09 port changes.
The resources reserved IooNMARK calendar and scheduler objects can be chaimgee:
networksettings (sesection12.10.19. When downloading a project, the software verifies
if sufficient resources have been capuified. If it detects a problem, the user is notified to
update theesource allocation as needed

NOTE: The AuteSet button adjusts the resources such thattheently known configuration will
fit. Any additional resources required to add more scheddiethg runtime need to be
considered and added manually to the automatically determviakess.

12.4.3 CEA-709 Alarm ing

Local CEA-709 alarming supports only one alarm server object. This alarm server object is
represent ed LONMARK hode objectvandatititéites the SNVT_alarm2 output
network variable. Acknowledging alarms in the alarm server is adhering tootid ARK
specification and relies on the RQ_CLEAR_ALARM mechanism.

12.4.4 CEA-709 Trend Logs

Due to the absence of a common standard for trend datdetrasver CEA709 networks,
there is currently no implementation of a GEB9 trend object available. CEA9 devices
like the LVIS-3E100, 3E112, and 3E115 use generic trends and expose them via OPC only.
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12.4.5 Dynamic Polling in CEA -709

External input NVs in CE-709 rely on polling. Static polling can be configured by setting
the poll cycle (see Sectiod2.1.9. In addition, this technology also supports dynamic
polling. When dynamic polling is enabled, polling is only active forsthdlVs for whichan
external OPC clientthe current page displayed on the LCD scremnthe current page
displayed on the web interfacequires a refrestsee also sectiob3.5.3for details on how

to enable dynamic pollinfpr a project

Dynamic polling has no effect on static or dynamic input NVs. These NVs are supposed to
have bindings and rely on update eventsegfularpolling is configured via the potlycle,
no change is made at rtime for dynamic polling

12.4.6 CEA-709 Data Points in Connections

All types of CEA709 data points can be used in local and global conneclitmese is a
specialoption for SNVT_switch, whichallows the state member to be represented as a
binary data point, making it easier to use in connastto other network technology.

12.4.7 Static Interface Changes

The devicecan be configured to use static NVs. Unlike dynamic NVs, static NVs cannot be
created in the network management tool. They are part of the static interface and are
usually compiled into th device. When static NVs are used, @lawicechanges its static
interface and boots with a new one.

See sectior14.3.3for more information about the procedures which apply when the static
interface of the device is changed.

12.5 BACnet Technology

12.5.1 BACnet Data Points

Data points in the BACnet technology are known as BACnet objects. They have a specific
type (e.g. analog input or binary output) and a set of properties which describe the data
point more closely. The actual value isrsid in theproperty calledPresent_Value

On the device, there exist two classes of BACnet data points:

1 BACnet server objects (SO): These BACnet objectare definedby the
configurationsoftware to be allocatddcally on the device. These objects can be
accessed by the BACnet building control systeperating workstationsr other
devices on the BACnet networhey support COV subscriptions to deliver
value changes in an evetiiven way.Local server objects can be created as Al,
AO, AV, BI, BO, BV, MI, MO, or MV objects.

1 BACnet client mappings (CM): Since LVIS devices are used to display and
control values of other devices in the network, they are typically operating as
BACnet cliens. This functionality is available through the use aflient
mapping. Client mappings can be of the typell, COV, Write, Auto or Value
This specifies how the BACnet client accesses other BACnet objects on the
BACnet network.Poll is used for objects that need to read data from other
BACnet objects in a periodic mann€OVis used to subscribe for COV at other
BACnet objects in order to get updates in an edeiven fashionWrite is used
to send updates to other BACnet objedfalue refers to a combined read and
write client mappingThe Auto settingdetermines the ¢ fitting method(poll,

COV, or write).When writing a value to this client mapping, the value is written
to the remote BACnhet object. As soon as fesent Valueof the remote
BACnet object is updated, the value is transferred back.
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The direction of BAQet server objects deserves a closer look. The direction specified for

data points in theconfiguration software always refers to the network view of the

communication. The definition of input and output objects in BACnet, however, refers to
the process ew, which is opposite to the network. Therefore, a BACnet analog input (Al)
object is modeled as an analog output data point. The direction of client mappings naturally

refers to the network communication. Therefore, a write client mapping is represeated a
analog output data point.

In BACnet commandable objects can be written with values at a certain priority. The value

with the highest priority is in effecT.o revoke a previouslywritten value,a speciaNULL
value is written. This takes back the wafrom the server object at the specified priarity
When all written values are withdrawn, tRelinquish_Defaulvalue is in effect.

The default valueproperty of a technology independerdata point is mapped to the
Relinquish_Defaulproperty for commaatable objects. For BACnet objects which are not
commandable, thdefault value is used to initialize tlresent Valuef the server object

directly. In this case, the default value is overwritten by successive writes and is therefore
lost, while in commadable objects, the default value is saved and reactivated whenever

there is no other known value for the object.

12.5.2 BACnet Schedulers

BACnet shedulers and the BACnet calendar adhere to the standard schedule and calendar

object in BACnet. For each scheduler a BACseedule object is created. The calendar
deserves a closer look. For each calendar pateBACnetcalendar object is created. The
visible calendar on theveb interfaceis therefore a collection of BACnetlendar objects
and ech calendar pattern is associated with correspondingBACnet calendarobject
instance number. The calendar pattelwlidaysis for example visible a€AL,1 on the
BACnet port.

The BACnet schedule object allows only objects of one selected data type to be scheduled.
Therefore, schedulers on BACnet can only schedule one class of data points (only one

group of analog data points). As a consequence, the vadisetpn BACnet always has
only one element. The name of the value preset is not stored in Bfg€hablogy andtiis
not accessible over the BACnet network eitiferdefault name is createdr each value
used such agP2 °Cdfor an analog value. An exate of two scheduled BACnet objects is
shown inFigure 13. When extended BACnet featurese availablea preset label can be

assigned to a specific scheduled value.

6ni ght &6the c&@dmn lsekderiamd type the desired text.

Datapoint Description Location Group Default 22 °C night
bac_templ temp BACnet Port.Datapoints 1 0.00 22,00 16.00
bac_temp2 temp BACnet Port.Datapoints 1 0.00 22,00 16.00

Figurel3 Example value presets in BACnet schedulers.

Priorities of exception days in a BACnet scheduler range from 1 (the highest) to 16 (the

lowest). Weekdays in BACnet have no it

Changing the number of calendar patterns in a BACnet calendar can only be done through

the configuration software and not during 4time. The individual calendar pattern entries
in the calendar patterns can be changed atimm Therefore it is adsable to reserve a

suitable number of calendar patterns in a BACnet calendar and leave them empty if not

needed immediately.

12.5.3 BACnet Alarming

BACnet alarming on the device is based onitiiensic reportingmechanism. Currently,

algorithmic reporting is1ot supported. Alarm conditions can only be applied to data points
which map to BACnet server objects. If defined, the intrinsic reporting properties of the
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underlying BACnet objects are enabled. Alarm conditions can be specified for analog input,
output,value objects (Al, AO, AV), for binary input, value objects (BI, BV), and for multi
state input, value objects (MSI, MSV).

Alarm servers in the BACnet technology are mapped to BACnet Notification Class (NC)
objects. Each alarm server is mapped to one N fotification class number can be
configured in the object instance number property of the alarm server object.

Remote alarms in the BACnet technology refer to a remote NC object. When the device
starts up, the remote alarm object reads out the curianm state of the remote NC and
reporting objects. To get notified about alarm transitions duringtinug, the device
registers in th&ecipient_Lisbf the remote NC object.

Some BACnet devices do not send a usable text in their alarm notification ewssSag

those devices, the alarm client provides the optimore alarm message textIf this

option is enabled, the alarm client ignores the message text of an alarm notification and
reads the description property of the alarmed object instead.

12.5.4 BACnet Tr end Logs

Trending in the BACnet technology is based on the BACnet TrendLog oBjecimber of
restrictions apply to trend log objects in BACnet. Trend log objects must be created by the
configurationsoftware. These objects are accessible over the BA@stetork for other
BACnet devices and operator workstations (OWS). All configuration properties can be
modified by theconfigurationsoftware as well as an OWS. The number of trend log objects
cannot be changed at rtime. Therefore, if it is intended thah OWS configures the trend

logs, a suitable number of empty trend log objects (i.e., without attached data points) must
be created in theonfigurationsoftware.

In BACnet trend logs, only one data point can be trended per trend log object. The trended
data point can eithdre a local BACnet server object or a remote BACnet object accessed
through a client mappinghowing the referenced property for trending to the O¥8a

points of other technologies and the min/max/avg algorithms can be trasdgtkric data

points without having a BACnet property reference.

BACnet trend logssupportinterval COV, and triggermode logs, aligned intervals are
available in interval modé€The setting forlinear and ringbuffer loggingaremapped to the
Stop_When_Fulproperty of the underlying BACnet trend log object. This setting in the
configurationsoftware is a default and can be overridden by writing t&thp_When_Full
property by the OWSThe trend log object adheres to BACnet revision 12.

If an enable datagint is configuredn the projecttheLog_Enableproperty is written with
the value of that data point. If no enable data point is configtined,og Enableproperty
is set toTRUE as a default and can be modified over the network.

The fill-level actionis mapped to generatingoaffer event notification the BACnet trend
log object. The filllevel trigger can still be used forreails even if no notification class is
configured in the BACnet trend log object. The -fdlvel percentage maps to the
Notification_Thresholdoroperty. The percentage setting in firejectis a default and can
be changed by the OWS over the network.

The BACnet technology also supporénote trend logsA remote trend log is basically a
BACnet trend log client, which accessemnd data on another device. The remote trend can
load the trend data from the remote device and supplytietal controls, the OPC server,
or make it accessible via theehd CSV files.

12.5.5 Dynamic Polling in BACnet

Read client mapin BACnet rely either o COV subscriptionr on polling.Polling can be
configured as a fallbagkf COV is not supported, by setting the poljcle (seesection
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12.1.2. In addition, this technology also supports dynamic poléieglescribed in ston
13.5.3by stopping any COV subscriptions and polls for inactive data points.

12.5.6 BACnet Data Points in Connections

BACnet data points can be used in local and global connectitinse h BACnet
commandable objects can betten with values at a certain priorjtif may be necessary to
revoke a written valueover a data point connectidrom another technology data paint
However, inother technologieghere is no notion ofevoking a writtervalue. To model
this behaviora distinctiveinvalid value can be written teuch a data poinfFor thosedata
pointsthat do nothavean intrinsic invalid value,a suitable valuean be specifieth the
data pointproperties To make a BACnet object convey invalid value to theopposte
side of a connectionwhen itself activates th&elinguish_Default enable theoption
Relinquish to Invalid.

12.6 Data Point Manager

Since the dataointsare not part of the object tree shown in the main window, there is a
separate window to manage thesgeots. The same window is also used to select one or
more datgoints when a data poimeferences to be added to the object tree. It is therefore
possible to create and select a daiatin one go.

The window to managend selectlata points can bepened in two ways:

1 Via atool bar buttojor the commanédit-> Da t a p drormtlhiesnéin menu.

9 Via the context menu of an object where a data point reference can be attached.
When opened via the main menu or tool bar, the window can be left open whilagvonk
the project in the main window. Data points can be edited, created, and connected to objects

in the main windows tree view via drag & drop. In this mode, S®tectbutton is
deactivated and the only option is to use@hasebutton to close the mager window.

NOTE:

While the data point manager window is open, some operations are not available. This
includes device communication when in LNS plug in mode as well as the option to close the
main progranor to attach a data point to an object via thentext menu.

When opened via the context menu of an object to connect a data point reference, the main
program is locked and waits until the user selected the desired data point or closed the
manager window. The result of the selection is then used tteaefarences to the selected
points and connect them to the selected object.

The windowitself is divided intodifferentsections:

12.6.1 Folder List

At the left is a list of folders which is used to sort the available datats by their
category There are aumber of predefined folders available:

1 Imported: This folder hassomesubfolders. One is used to hold data retrieved
from a network scan, the other aregeused to display data imported from files.
Data pointsin the import folder are not stored on theVIS device when the
project is downloaded. They represent datatswhich are available on remote
devices and are shown here as templates to create suitabfitdsdior use on
theL-VIS device (see secticl?.16.4for details).

9 Favorites: This folder contains symbolic links to oth#ata points
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System RegistersiThis is the folder in which the available system dabints
are located. All these objects are automatically crebtesked on the selected
model and firmware ersion. Theycannot be removed or modified in any way.
Depending on the firmware version, they may be organized ficdtérs.

User Registers:This is a folder for internal registers created by the user. To add
a new register, select this folder and thise theNewbutton or the context menu
to add a new register objecepresented by one or two data paints

Alarm: This folder contains generic alarm servers. These provide techrology
independent alarms. Any data point can be alarmed using a genericsalaen

but the alarms are only accessible to the localid or to remote devices via
OPC

Trend: This folder contains generic trend log objects. These can record historical
values for any data points but are not visible to other devices on the network
except for access via ORC

CEA709 Port / BACnet Port Thesefolders contains sub folders holding data
points which are used to communicate with other devices on the network:

0 Local NVs / Server Objects Data pointswhich represent a local network

variable or dcal serveobject are located in this folder. Select the folder and
use theNewbutton or the context menu to create a new local jlaits.

o External NVs / Client Mappings: Data pointswhich reference remote

networkvariables or serveobjects onother deices,without connection to a
local network objectare located in this folder. These are usually geatats
which were created fromoints in the import folder, by using the optibise
on Devicefrom the context menu of the imported point

0 Calendar: This folder is used to hold a locally available calendar object with

its calendar patterns (definitions of day classes like holiday, maintenance day,
and so on). Current devices allow one local calendar object. To create it,
select the folder and use tNewbutton or the context menu.

0 Scheduler: This folder is used for local scheduler objediach of these

objects will connect to a local scheduler on the device and will be
configurable through this dateint, that is, the datpoint transfersscheduler
confguration databetween the actual scheduler present on the device and the
user interface.

o Alarm: This folder is used folocal alarm servers. OGEA-709devices, only

one alarm server may be created, which basically represents the node object of
the devicewhich is used to manage system alarms. On BACnet devices, an
arbitrary numberof alarm server objects may be createdhere each alarm
server object will be connected & separate notification class object on the
device

o Trend: Only available for BACneimodels. Tis folder is used for local trend

servicedata pointswhich are accessible to other devices on the network via
the BACnet trend service.

o Remote Devices:This folder is used to collect all remote calendars,

schedulers and alarm client objects whiwere created from network scan
data. For each remote device, a subfolder will be created where the objects
referencing this device are collectédbte that references to normal external
data points go into the External NV or Client Mappings folder.
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1 Modbus Port TCP: This folder has one subfolder callBatapoints It contains
Modbus data points which are configured for the Modbus TCP port.

1 Modbus Port RS485:This folder is available on BACnet devices only. It has
one subfolder calle®atapoints which condins Modbus data points configured
for the Modbus/RTU port

1 Local IO: Available in projects designed for devices supporting local 1/O, for
example LPAD. It contains stfolders for the individual I/O lines.

1 EnOcean:A folder for EnOcean data points, avaie on devices which support
them (LPAD).The context menu of the EnOcean folder contains commands to
add new devices from templates and manage existing ones.

1 Bluetooth: A folder for Bluetooth Mesh devices, available on devices which
support Bluetooth (LPR). The context menu of the Bluetooth folder contains
commands to add new devices from templates and manage existing ones.

Using the context menuf @ folder, sukfolders may be created to organize the available
data points except for the system registéolder, which is entirely managed by the
configuration software and is readly for the user.

12.6.2 Data Point List

At the top right, a list of all datpointswhich are available in the selected folder is shown.
From this list, objects may be selected (inchgdmultiselect) in order to modify some of
their propertiesClick on thelnclude Subfolders button to show all data points of the
selected data point folder and all its dolders. This can be a convenient way for multi
select across folders.

The colums of the list will vary depending on the type of objects shown. Always visible
are the datpointname and the unique ID by which thiatapoint may be referenced. Also
shown is the number of times this object is currently referenced from the main tobgect
(the L-VIS project). Only datgoints which are currently unused (the Use column shows 0)
may be removed from the list.

To filter for data point names, enter a search text int@gapoint Name Filter text box

and hitEnter. A dropdown list holdsthe previously used filters availablEilters can also

specify name patterns for sglata points using a dot. Typing the first dot expands all

filtered data points to the first stével. Contine typing to filters on names of thosghild

data points. Foexample, typingsw.vab showsall data points havinggwdin their name
expands those data points, showi ng. Rol | chil
complex name filters, regular expressions may be used (see SEtBod.

The list can be sorted by clicking on one of the column headers. For example, clicking on
the Direction column header will sort the list birection. Other columns display
Datapoint Name NV name, SNVT, Object Name object Type and Instance numter,
allocation Alloc) of server object (SO) and/or client mapping (CM), number of attached
Client Maps, and the data point uniquB . To apply the current sort order as the new data
point order on the device, rigbtick on the column header and seldgenumber
Datapoints. Alternatively, select from the mefwols A Renumber Datapoints.

The OPC column provides check boxes for each data point. If checked, the respective data
point is exposed to OPC on the device. Deselect the check box, if a data pdintstdhea
exposed to OPC. Note, that deselected data points do not add to the OPC tag limit.

The Par. column provides check boxes for each data point. If checked, the respective data
point is exposed to the parameter file.
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New objects may be created in $alected folder by pressing tNew button to the right of
the list or via theNew command in the context menu. A p B sign in the list indicates
that the data point contaiekild points.Clicking onthe plus® sign expands the view.

For the alarming, schedulin@nd trending feature{AST), there are columns, which
display icons for data points that are attached to an AST functioi.&ée25 for details.

Icon Data Point Usage

i} Data point is scheduled

Data point has an active alarm condition

Data point has an inactive alarm condition.

-] Data point has sutlata point with alarm condition.

Data point is a trigger for-mails.

Data point used for trending.

Data point has sublata points, which are links.

=
(@ Data point is a link.
Ed

Table25: Iconsusedfor data pants in the data point list view

The background of thelata points in this list are color coded to make general information
visible to the userSome of the colors are only used in selection mode, when the data point
window was opened to select a data point to connect te\ére abject.The completecolor
coding is described ifable26.

Color Coded Information

Yellow The data point is currently unused and selectable for the object in
question (in case selection mode is active).

Green The data point is already referenced at least once and it is selectable|
the object in question (in selection mode).

Orange The data point is not selectable for the object in question (only happe
in selection mode).

Blue The data point is fixed / reashly. It may not be modified but is
selectable for the current object (in selection mode).

Pink The data point is fied / reaebnly and it is not selecable for the current
object (only in selection mode).

Table26: Color codingusedfor data ponts in the data point list view

When an entry is selected, detailed property information is shownvham list, in the
property view.

12.6.3 Property View

When one or multiple data points are selected, the available properties are displayed in the
property view. Properties which are ready are marked with a lock sign. When applying
multi-select, only those rpperties common to all selected data points are displayed.
According to the frequency of usage, different views for the properties are proBiai&d.
Properties list the most frequently used onesll Properties is a list of all available
properties forthe data pointDepending on the network technology and data point class,
different properties may exist.

Data point properties common to all technologies:

1 Datapoint Name This is the technologindependent data point name. This
name may be longer thandadifferent to the name of the native communication
object (i.e., network variable). Data point names must be unique within a given
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folder. The maximum length is limited to &6CIl charactersInternational
characters are allowed but will count as 2 oASCIl characters each, due to
UTF-8 encoding.

91 Datapoint Path: This informational property specifies the entire path of the data
point within the data point hierarchy.

9 Datapoint Description: This is a humameadable description of the data point.
The maximun length is limited to 6#ASCII charactersinternational characters
are allowed but will count as 2 or 3 ASCIl characters each, due to8JUTF
encoding.If available, the description will also be used as the object description
for L-Vis data point objectseferencing this data point.

OPC Tag If enabled, the data poinan be accessed \@PC.

1 Parameter. If enabled, the data point will Hested in theparameter file. Those
data points are visible the LWEB-900 parameter editor. A parameter data point
is automaticallypersistentSee Sectiod2.1.5

1 Use Pollcycle value asFor input data points, this property defines whether the
input shall use a receive timeout or be constantly polling. See Séétibr2

1 Poll on Startup: For input data points this property defines, whether the data
point shall be polled once at stap. Poltonstartup can be enabled
independently of the poll cycle. See Sectl@1.2

I Pollcycle For input data points, this property defines the poll cycle in seconds.
Set this property to 0 to disable polling. See Sect@i.2

1 Receive Timeout For input data points, this property defines the receive timeout
in seconds. Sehis property to O to disable See Sectiot2.1.2

1 Min Send: For output data points, this property defines the min send time in
seconds. See Sectid@.1.2

I Max Send For output data points, ghiproperty defines the max send time in
seconds. See Sectid@.1.2

1 Sendon-delta: For output data points this property defines if value updates shall
be sent only once they meet the COV condition of the data point. For alzéog
points the analog COV increment is used. If not checked, updates are always
transmitted according to min and max send times. See Sd&ibry.

I Use Linear Scaling If this property is enabled, the analog values arespaed
from the technology to the data point. This scaling is in addition to any
technologyspecific scaling factorand any scaling done by theMis data point
objects referencing this data poit enabled, the propertieSustom Scaling
Factor and Custom Scaling Offset accept the scaling factors. See Section
12.1.7

9 Custom Scaling Factor, Custom Scaling OffsefThese properties only exist, if
linear scaling is enabled. They apply to analog data points only. See Section
12.1.7

1 Only notify on COV: This propertyexistsfor binary and multistate input data
points. It defineswhethera data poinshouldtrigger an update only when the
value changesor on every write. If this is enabled, consecutiviétes with the
same value do not trigger an update. If you want to convey every write, disable
COV on the data point.

1 Persistent This property defines, if the last written value shall be stored as a
persistent value. Persistent data points restore Hiaé\after a restart from the
persistent storage. See Sectidhl.4

1 Default Value: This property defines a default value (see Sedtihi.3. Enter a
default value to enable this feature in tlaadpoint. Delete the value entirely to
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remove the default value. If no default value is defined, this property reads
AN/ Ad0. The default is no default wvalue.

9 Historic Filter : This property allows defining historic filters for the scalar data
point. See Séon 12.3.5

T PointTypee This is the base data point type,

Direction: This is the data point direction. Use inpuutput or value as
directions.

I Unit: For analog data pointghis property containghe definition of an
engineering unibf the scalar valueA humanreadable text for the engineering
unit is displayed and can tslected from a list of known unitd.a correct unit
was selectedt is displayed with a green checkmd@k(see Sectioi2.1.1).

1 Unit for display: If the data point has a convertible unit, an alternative unit for
display can be chosen. The data point value orwdiginterfaceis converted to
and displayed in the displayit (e.g., °F instead of 9C

1 Analog Datapoint Max Value: For analog data points this property contains the
upper limit of the supported value range. Note that this does not define an alarm
limit and has no impact on the data point functiogeneral

1 Analog Datapoint Min Value: For analog data points this property contains the
lower limit of the supported value range. Note that this does not define an alarm
limit and has no impact on the data point functiogeneral

1 Analog Datapoint Precision For analog data points this propedefines the
number of deci mal s. 606 specifies an int
format the floating point value accordingly.

1 Analog Datapoint Resolution For analog data pointthis property defines the
smallest possible value increment.

1 Analog Point COV Increment This property is valid for analog input data
points. It specifies by which amount the value needs to change, before an update
is generated. If every write shall generate an update even when the value does not
change, specify 0 abe COV increment. If any value change shall generate an
update, delete the value, which resultéiry.

1 Active Text: For binary data pointshis property defines a humaeadable text
for the active state (true).

1 Inactive Text: For binary data poinighis property defines a humaeadable
text for the inactive state (false).

1 Current State Map: For multistate data points this property defitbe multi
state map. It must be set to a valid mstite map or it points to
User/UndefinedStates. Click (<] to assign a state map.

I State Count For multistate data points this property defines the number of
discrete states.

I State Text For multistate data points this property defines a huneadable
state label for each state.

12.6.4 CEA-709 Properties

Apart from tre common data point properties discussed in Setfd 3 data points of the
CEA-709 technology have additional properties. Dependingwhethera NV is local or
external (remote)the properties may vary.

1 NV Allocation: This property defines how a data point shall be allocated on the
device. Choices ar8tatic NV Dynamic NV andExternal NV If the allocation
type cannot be changed, this property is locked.

I SNVT: This property defines the SNVT of the N&.g.,lux (79)
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1 Invalid Value: This property defines the invalid value for the NV. If set, this
specific value will be interpreted as invalid in the data point. If known by the
SNVT, the invalid value is filled in. Otherwise, the user can specify an invalid
value.

1 CEA-709Mapping Information : This information is derived from the SNVT. It
defines how the NV contents are mapped to the data point.

1 NV Scaling A, B, C These are the scaling factors known from the SNVT table.
The scaling factors are applied to translate a raw NWevahto the scalar
representation of the data point.

1 Data Type This is the basic NV data type. This is usually filled in from the
SNVT definition.

1 Local NV Member Index: This property specifies the NV member index within
a given functional block. This muse a unique index in the functional block,
which identifies the NV after other NVs have been added or removed from the
interface.

1 Local/Remote NV Index This property specifies the NV index. For local, static
NVs this is the NV index of the static NV. Fexternal NVs, this is the NV index
of the NV on the remote device.

1 Local/Remote NV Name This property specifies the programmatic name of the
NV. For local, static NVs this is the programmatic name of the static NV. For
external NVs, this is the progranatic name of the NV on the remote device.

1 Local/Remote Functional Block This property specifies thiinctional block
the NV should reside irFor local NVs one of theavailablefunctional blocks
can be selected.

1 Local/Remote NV Flags This property spefies the NV flags. For locgstatic
or dynami¢ NVs, the flags can be configured. For external NVs, these flags are
only informational.

1 Remove NV Information: For external NVs, this property contains the
information on the remote device and the NV selegtothat device.

1 Remote Device ID For external NVs, this property contains information on the
remote device by listing the program ID and location string.

1 Remote Device AddressFor external NVsthis property contains theEA-709
network addressing infmation to access the node, i.e., subnet, node, and NID.

1 Retry Count: For externaNVs, this property defines the retry count. The default
is 3.

1 Repeat Timer. For externalNVs, this property defines the repeat timer in
milliseconds. The default is 98s.

1 Transmit Timer: For externaNVs, this property defines the transmit timer in
milliseconds. The default is 768s.

1 LNS Network Path: If available from an LNS scan, this property specifies the
LNS network path of the device where the given NV exists.

1 LNS Channel Name If available from an LNS scan, this property specifies the
LNS channel name of the device where the given NV exists.

12.6.5 BACnet Properties

Apart from the common data point properties discussed in Sek2i6r3 data ponts of the
BACnet technology have additional properties. Dependingwvbether a server object
and/or a client mapping existhe properties may vary.
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Engineering Units. For analog BACnet server objects, this property defines the
engineering units from thBACnet standard. One of those units can be chosen
from a dropdown box, if this property is not locked.

Server Object Type This property defines the BACnet object type of the
underlying BACnet server object. It can be changed within the class, i.an for
analog data point, the server object type analog input, analog output, or analog
value can be chosen.

Commandable This property defines if the underlying BACnet server object is
commandable. For BACnet value objects (AV, BV, MV) this property can be
edted to create commandable or roommandable BACnet value objects.

Relinquish to invalid value: This property defines whether the data point
maintains theRelinquish_Defaultvalue when the priority array is emptyor
assumes the invalid value. By defaulhis property is false and the
Relinquish_Defaultvalue is used. Setting this property to true can be beneficial
when used in a connection to withdraw a value in another technology.

Server Object Name This property defines the object name of the undeglyi
BACnet server object. It must be unique among all server objects. It can be up to
64 characters.

Server Object InstanceNo: This property defines the object instance number of
the underlying BACnet server object.

Server Object Description This propertydefines the object description of the
underlying BACnet server object. It can be left blank.

Server Object Device Type This property defines the object device type of the
underlying BACnet server object. It can be left blank.

Get Active Priority: Set ths check box to let the data point reflect the active
priority of the local or remote BACnet object. The priority is a number between 1
and 16. This property is only applicable for commandable BACnet objects.

Allocate Server Object This property definesvhethera server object shall be
allocated for the data point. This option is useful when a local server object shall
be allocated for a client mapping.

Allocate Client Mapping: This property definegvhethera client mapping shall
be allocated for the dataojmt. This option is always s&thenat least on client
mapping is attached.

Client Map Count: This property defines the number of client mappings
attached to a data point. A data point can have one read client nmaprie
client mappings.

Client Map [n]: This is a list of client mappings. The property shows a summary
of the client mapping parameters.

Client Confirmed COV': This property defines whether a client map subscribes
with the confirmed COV service. If disabled, unconfirmed COV is used.

Client Map Type: This property determines the type of client mapping. It can be
one of the following: Poll, COV, Auto, Write, or Value (see Secfiarb.]).

Client Write Priority : For a write or value client map, this property defines
which priority is used for writing.

Remote Instance Number This property specifies the object instance number of
the remote server object. The object type cannot be edited.

Value Read Mode For value client mappings, this property defines the read
mode: Pd, COV, or Auto.
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12.6.6 Modbus Properties

Apart from the common data point properties discussed in Set#dh3 Modbus data
points havehe followingadditional properties:

1 Modbus Device Name This property defines the name oktiModbus slave
device which contains the data point.

1 Modbus Device AddressThis property defines the address of the Modbus slave
device which contains the Modbus data point.

1 Modbus IP Address This property is available for Modbus/TCP master only. It
spedfies the IP address of the Modbus slave device, which contains the Modus
data point.

1 Modbus Register Start Address This property defines the address of the
Modbus register.

1 Modbus Register Type This property defines the register type of the data point.
Also the function code, which specifies the register, is displayed. When the
Modbus register type is changed from a read to a write register, also the direction
of the data point is changed.

1 Modbus Data Type This property defines the representation atdn the slave.
This is the data type the Modbus slave uses for the data point internally. This can
for example be float, double, intl6 or uint32.

1 Modbus Scaling (multiplier, exponent and offset): Thesepropertes definethe
scaling parameters for thetdgpoint. The value of the data point in the device is
calculated as follows:

Value = (ModbusValue ©f f set ) A PN tiplier A 10

1 Modbus Swap 16 bit, Swap 32 bit and Swap 64 biThis information specifies,
if the order of received Modbus data has to be changed. When Swap 16 bit is set,
the two bytes of a 16 bit word are swapped, if Swap 32 jdtleetwo words of
32 bit are swapped, and if Swap 64 bit is set, the two 32 bit words of 64 bit long
data are swapped. Also combinations are possible. This configuration is
necessary because the Modbus slaves can store information in any byte order (the
Modbus protocol only specifies, how 16 bit data is transferred).

9 Pollgroup: This property is only available for input data points. It shows the poll
group, the data point is connected to.

12.6.7 Data Point Usage

Data points can be used by other objects, suchoasections, trends, alarm servers,
controls, actions, triggers, math objects, and many more. To get a usage overview of a
certain data point, the data point list contains the collisa This column provides a
usage counter for each individual data pdinf. t hi s counter is 0606,
by any other object.

If the usage count igreaterthan zero, choose the itethh o w U sfrang theédata point
context menu. Thishowsa report windowlisting all otherobjects referring to the selected
daa point. An example is shown Kigure14.
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Usage Report @
Data Point Usage Report E]
Data point [Is used by lType 'S
User Registers.regl Trend.Trend_regl Trend (trended value)
User Registers.regl Scheduler.5chedule_regl Scheduler (scheduled value) 3
User Registers.regl Local Connections.regl Connection | 4

Figurel4: Data point usage report.

Each linecorresponds tan object using the data point. Select a line and click oG thto
data point button’=! to navigde to theselectedbiject.

12.6.8 Multistate Maps

Multistate data points have a descriptive set of state texts for their state IDs. To manage
those state IDs and state texts among many multistate data points, they refdtistate

maps Some technologies hawe fixed set of such multistate maps others have freely
configurable multistate maps (e.g, user registers). Editing a multistate map affects all
multistate data points which are using that particular map. It is not necessary to edit each
data point individally.

To Edit a Multistate Map

1. Click on theConfigure buttonls] in the Current State Map property of a multistate
data point. This opens the multistate map manager as shdviguire 15.

- ~

B Select Multistate Map =B S
Category |User * | Find
State Maps in Category 'User

> lire_sysreg_eth_link_e (1 usages)
> NewStateMap (1 usages)
> UndefinedStates (1 usages)

Figurel5: Selectmultistate maps in the multistate map manager

2. Select &ategory and an existing state map in tBtate Mapslist and click onSelect
Maps that are fixed and cannot be changed are marked with a lock s£'mbol

3. Expand a state map line to see where thi® steap is used. Select the usage and click
the Go to Data Pointbuttonl=!, This navigates to the data point.

4 MewStateMap (1 usages)

User Registers.multi
4. If a new multistate map shall be created, click@neate State Mapbuttonl=].

5. IntheCreate New State Mapdialog enter a state map Name.

B ' Create New State Map

Category User

Mame user_map_1

6. Then enter the desired number of states and edit the state texts as neadiett ard
the list of statesEdit state IDs and texts to your needs. Pressing Enter goes to the next
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line. Finally click theSavebutton.

State Count 3

ID |State

1 One

2 Two
Three|

7. Select the newly created multistat@p and click thé&electbutton. The selected map
is now assigned to the data point.

12.6.9 Property Relations

Property relations can be linked to data points in various user dialogs (e.g. alarm condition
dialog). For editing links of property relations for aga number of data points, the

Manage Relationstab in the property view area of the data point manager provides a fast
solution. The data point tree is replicated in that tab as shoWwigime 16. Select a folder

and optionallyclick on the buttor’=] to include property relations of data points in -sub

folders. Enter a filter expression Flter, which applies to both the data point name and
relation type. For example, enter Ofoesedback?®o

Properties | Manage Datapoints I Manage Favorites | Manage Relations | Local Connections I Gﬁ\ al Connections I Connection Owarview|
\
Relations in Folders Relations in 'CEAT0S Port Filter | feedback] |

{ - Alarm (4 Items, 4 Total) Datapoint .. Relation Type Is Related Data Type
4 & CEA709 Port (0 Ttems, 17 Total) humid Feedback Value N/A Double

Datapoints (14 Items, 14 Total) YRR, Feedback Value CEAT0S PoVtDatapoints... Double

) Alarm (3 Ttems, 3 Total)

Figurel6: Manage relations tab.

To link property relations to other data points using the manage relations tab, navigate to
the desired folder in the main folder tree of the data point managesebeud the data point

to be linked. Drag the data point onto tilserelated To column. For detaching links, use
multi-select on the desired property relations and click the detach l£ttaddn linked
property relations you may click on the butl=l) whichjumps to the linked data point in

the data point list.

12.6.10 Favorites

There is a specidtavorites top-level folder in the device data point folder hierarchy. This
folder contains freely configurable symbolic links to data points, which may actually reside
anywhere in the folder structure. This folder represents a way to assemble an alternate
logical view to the data point hierarchy.

To configure favorites, select any data point from any location in the data point folder
hierarchy and drag it onto the favoritiesder. This will create a data point link, which is
displayed in the data point list:

Favarites - Favorites

Link Marme | CPC | PLC | Link Path | o]
my_name_humid_link |7 |_ LINX-120,CEATOS Port. Datapaints. abs_humid 10FE

Thelink name can be edited to something different that the original data point name. The
contents of this folder are also available on the Web Ul and the link namelsplayed

there. The data point links can also be individually exposed to the OPC server independent
of the OPC expose status of their original source.
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Furthermore, the user can create sub folders in the favorites folder and beneath, to build a
hierarcly of data point links. Folder links are, however, not allowed.

For editing links of favorites for a large number of data pointsMhaage Favorites tab

in the property view area of the data point manager provides a fast solution. The data point

tree is eplicated in that tab as shownHigure 17. Select a folder and optionally click on

the buttor(=! to include favorites in sub folders. Enter a filter expressioRilter, which

applies to the favoridaml&atme.diFopl aeyx aaripll ef, a vwec
this as a suistring.

| Properties | Manage Datapoints | Manage Favorites | Manage Relations | Local Connections | &M\ \al Connections | Connectian overview|

Favarite Folders % | Favorites in 'Favor Filter | room | | ﬁ,‘i
Favorites (2 ltems, 3 Total) Favorite Name . Link Target Data Type Descrip)
el ELET, L TEED) humid_rooml  N/A Double

temp_rooml CEAT09 Port.Datapointsite.. Double

Figurel7: Manage favorites tab.

To link favorites to other data points using the manage favorites tab, navigate to the desired
folder in the main folder tree of the data point manager and select the data point to be
linked. Drag the data point onto tlhénk Target column. For detaching links, use multi
select on the desired favorites and click the detach b#lo@®n linked favorites you nya

click on the buttorl=), which jumps to the linked data point in the data point list.

12.6.11 Buttons

On the right side of thdata point managexrindow are some buttons bpen dialogs for
managing device®r other resources such as statps data types, or spts.

1 BACnet: This button opens the BACnet Device Manager. It is used to manage
all external BACnet servers with which communication takes place via external
network objects (BACnet client mappings).

i CEA709: This button is available for devices which saopp CEA709
communication. It opens the CEA709 management dialog to configure the local
CEA709 port, as well as scan and manage other nodes in the network.

1 OPC Server: Opens the OPC Server Managemeialog which is used to add
new OPC servers with tleassociated OPC client data points by importing
LINX configurations. Existing OPC servers can be upddigdreloading the
associated LINXconfiguration. SeealsoSection12.7for details.

1 Modbus: This button opens the Modbus DewiManager dialog for managing
external Modbus devices, poll groups for data points, @odide access to a
protocol analyzeto record Modbus communication.

I State Maps: Opens the dialogor managng state maps, which areused by
multistate data points wefine and name the states valid for the data point.

1 Data Types: Opens the dialog for managing complex data types, which are
required to create structured data points.

1 Adapters: Opens the dialodor managng connection adapters, as used in data
point conrections with math formulas.
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Scripts: Opens the script manager dialog.

I/O Setup: Available on devices which support local I/O, for example an LPAD
connected to an 1/0O socket. It opens the 1/O configuration dialagttaip the
parameters of available I/@nés.

Find: This button tries to find the first reference of the selected point in the
object tree of the main window and, if available, selects the corresponding object.
From this first occurrence, you may use fiad Nextfunction (or F3) of the
main window to find similar references throughout the promcbpen the find
dialog and use theike Selectedb get a list of all similar data point references

Cleanup: This button scans all data point folders and removes any objects which
are currently noteferenced by any other objects in the project.

12.7 OPC Device Manager

L-Vis devices support the OPC XMRA standard for communication with compatible
OPC server implementations, for example LINX devices or an LWEB server running

on a PC. To add new OPQOrgersto the projecor update the data points associated with an
existing OPC servethe OPC device managetindow is usedlt can be opened by a click
on the buttonOPC Server, which is available on the right hand side of the data point
management winde (see also Sectiol?.6.1].

12.7.1 Tool Bar

On the top right, a tool bar is available to execute various operations.

=

-

2 =] | @;' ]

The buttons from left to right are:

1

Add: Use this button to add a new OPC server from a configuration file of the
device. Supported configuration types include alNKX, L-GATE, and L-DALI
configuration files. Once the device configuration was loaded, suitable OPC
client data points will be generated and added to tRéslproject.

Refresh Status:This button refrdses the status of the selected OPC device. It
will check if the current data point configuration of the device is still in sync with
the data points present in theMis project, or if an update is needed.

Reload: This button reloads the device configuoatiand updates the OPC data
points in the LVis project to match the current configuration of the OPC server.
Use this button to update the OPC data points whenever changes were made to
the data point configuration of the OPC server.

Select Source:This buton allows you to change the device configuration file
associated with the selected OPC device. In case the name or location of the
configuration file was changed, the OPC device definition must be updated with
the new location of the file.

Open in Editor: This button will launch the configuration software suitable for
the selected OPC device and load the associated data point configuration.

Delete: This button deletes the selected OPC devices and all associated data
points. Note that once the data poihts/e been deleted, there is no easy way to
restore them in a way that references frofi& objects to these data points will
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il

work again. Even after adding the same device again, the new data points will
have different UIDs and all references to the olthgeints will be broken.

Cleanup: Removes any unused data points from all selected OPC servers.

12.7.2 Device Properties

Below the tool bar is a list of all OPC devices. Each of the device entries can be expanded
to show a number of properties. These propecaasbe edited and are explained below:

il

Name: Internal name for this OPC device. Note that changing the name will also
change the data point folder name in which the associated OPC data points are
located. In case there are templates or template instagfeesncing the old data

point folder name, they will need adjustment to fit the new name.

Commission later: The server address will be defined later via the web Ul. Until
then, no connection is established, and the data points remain offline. The address
is not fixed anadtan be changed later at runtime as needed.

Local Address / Port: These properties specify the primary IP address and port
number which should be used to contact the OPC server.

Local use HTTPS:When this option is checked, the OPC clierit wse HTTPS
instead of HTTP when contacting the server.

Public Address / Port: These properties define a secondary IP address and port
number, which can be tried by the client in case the server is not reachable via the
primary address. This can be used NATed environments, where different
addresses need to be used depending on the location of the client.

Public use HTTPS:Same as the option for the local address, but related to the
public address.

Operator Password: The operator password to use whentaoting the server.

Write Aggregation: Time in milliseconds to wait for more values to write,
before a write request is sent to the server. This increases efficiency by reducing
the overhead involved in building and transmitting a SOAP request, compared to
the number of values written with that request.

Lower Limit to Min. Send: Minimum time in millisecondgor the Min. Send
property of the OPC data point. Any value lower than this will be replaced by the
specified minimum time.

Config Status: Shows the cuent status of theserver configuration. The
configuration is either shown ap todate meaningthat the L-Vis project is still

in sync with the server configuratioror the status indicates that the server
configuration was changed or removed sincesis last imported

LWEB Time: The time when the server configuration was last imported.

Source Time:The time when the server configuration was last modified.

Source Path:The location of the imported server configuration on disk.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 240 LOYTEC

12.8 Manage Connections

12.8.1 Create a New Connection

After configuingt he devi ceds data poi ntthese datamoirgsr n al
can be made using local connection objects

A connection is an internal mapping in the device between input and output data points. A
connection akays consists obne or moredata pointsA value update from an input data
point is distributed to all output data points. A status change of an output data point is
propagated back to all input data poinddl data points in the connection must be of
compatible type.

To create a new connection

1. Click on theLocal Connectionstabin the data point configuration windoand press
the buttor*] Create newConnection

Datapoints | Local Connections |Global Connections I Connection Overview | Statistics | L-Web Projects I LIOB I Web Irrterface|

Organize E] Conned Mame Fitter =

Local Connections (0 kems, 0 Total) ‘ ID - MName Members ‘

In the menu choos&tandard Connection A new connection is addetb the
connection list. Rename the connection if you want to do so.

ID -~ Name Members
1000 o |

2. Above the list Datapoints in connectionon the righthand side kick on & Attach
Data Point to add data points for this connectidrhis opens a list of all available data
points. Selecbne and pres®K. You may use muliselect to select more than one
data point at a time

NOTE:

By default only compatible data points are displayed. Sometimes compatible data points
are available as member points (e.g., a SNVT structure mentbgrandthe data point
and select the desired member pdimequired

3. Now the connectiomab containsthe new connection and below the list of data points
in that connectioms shown irFigure 18.

Connections in 'Local Connections’ Mame Filter | E]
-

j(n] - [Name ]Type Unit/Map
anal_motor

Datapoints in connection "Local Connections/anal_motor _f'

Datapoint Dir Slot . Slot Name Type Conversion

motors 1 reg_anal Multistate Datapoint <. Analog to CEA-709/motor_state
motoré 1 reg_anal Multistate Datapoint @) Analog->mator_state_t
reg_anal 1 reg_anal Analog Datapoint ﬁ'ﬂ

Figure 18 Connectiontabwith a connectioranddatapoints.

4. Change the direction by modifyirendor Receive For changing multiple data points

use multiselect.Optionally, selecDisableto temporarily exclude this data point from
communication in the connection.
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5. If the attached data point needs conversion, the item displays a yellow exclamation
mark“and the default conv-@g098i mot ¢ eClicgonavdAniadp
the buttor( ] to view the current conversion.

6. To add a new conversion to this item, click thels] button. A dialog opens, which
displays the matchingdaptes already available in the library as showifrigure19.

f A" Select Custom Conversion [ == éj1
Find =)
Category | Mame Description Status

1 Analog / Multistate Analog->motor_state £

@ =

Figure19: Choose a custom conversion.

7. Select an existing conversion, clithe plus buttoi = to create a new conversion, or
click the edit buttor=’] to modify an existing conversion.

8. An example for editing an analog to mwdtate value conversion is shownHigure
20. Enter aConversion name then edithe Value range from column and select the
desiredTarget statemapping.

r ™
B Edit Analog / Multistate conversion [ = | & éj
Conversion name  Analog-> motor_state_t [ Description
Analog to State
Target state map User/motaor_state_t E]
| |Value range from | Value range to maps to ID Target state
-inf <=x< 10 -1 [MOTOR_NUL V]
<=x=< 20 [+] MOTOR_STOPPED -
20 <=x< 30 1 [MOTOR_STARTING v]
30 <=y« 40 2 [MOTOR_ACCELERATING v] I
40 <=x< 50 3 [MOTOR_AT_STANDB’Y v]
M (50 <=x< &0 4 [MOTOR_AT_NORMAL v]
I 60 <=x< 70 5 [MOTOR_AT_REFERENCE v]
l: 70 <=x< 80 6 [MOTOR_DECELERA'I'ING V]
80 <=x< 100 7 [MOTOR_STOPPING V]

Figure20: Edit an analog to mulstate conversion.
9. Click Saveand then choose the newly created conversion by clickéabect
10. The items with an assignedlue conversion appears with a green chraakk @.
To Create a Connection via Drag -and-Drop

1. Using the data point folder tree on the left and the list of data points on the top right,
navigate to the data point that shallduzled tdhe new connection.

2. Inthe properties view below the data point list click onltbeal Connectionstab as
shown inFigure21.
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3. Then simply drag a data point from the data point list and drop it onto an empty area in
the connections list as shownRigure2l.

User defined registers - User Registers

Datapoint Name Mo. OPC  Param Direction & (9 2
regTemp_Read 1 [l In
regTemp_Write . [l
ol N\
\

| Properties | Manage Datapoints | Local Connections |Global Connections I Conne\ jon Ov

Organize E] Connections in "Local Connectjons’

Local Connections (1 tem, 1 Total) ID . Name
1001 New Connectio

Figure21: Create a connection with dramddrop.

4. To add data point to that connection, drop the new data point into the empty area in the
connected data points listlbev.

12.8.2 Modify Connections
Connections can be edited and deleted. Editing connections does not influence the data
point configuration. This means, when deleting a connection or removing data points from
a connection, the data points are not deleted.
To Edit a Connection
1. Change to theéocal Connectionstab.

2. Select the connection to edit afadlow the samesteps asvhen creating aonnection.

3. Todetachadata point from the selected connectisalect thedata pointand click on
the buttorl=] Detach selected dat pointsover the connection member list.

Datapoints in connection ‘folderl/mviTemp® E]

Datapoint XDir Slot . Slot Name  Type Conversion

reny  sovogvupore IR O3 P

4. Change the direction of a data point in the connection by choosing one frddir the
drop-down. You may seledDisable to temporarily exclude this data point from the
connection altogether.

To Add Data Points vi a Drag-and-Drop
1. Navigate to the data poirg be added.

2. Inthe properties view below the data point list click onltheal Connectionstaband
select an existing connectias shown irFigure22.

3. Drag the selected data point adobp it into the empty area of tHeatapoints in
connection list as shown inFigure 22. This adds the data point to the selected
connection.
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Connections in 'drag-n-drop’ Mame Filter | E]
o] - |Name |Type Il
1002 Mew Connection Analog l—l
4 | i | b
Datapoints in connection 'drag-n-drop/MNew Connection’ 3
Datapoint Dir Slot . Slot Name ype Conversion
regTemp 1 regTemp

nalog Datapoint

fo

Figure22 Modify connections in theroperties view

4. To replace a data point in a connection drop the new data point right onto an existing
data point in the connection that shall be replaced.
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To Delete a Connection
1. Change to théocal Connectionstahb.
2. Select the connection for removal. Unelti-select to select more than one connection.

3. Click onthe buttor[=] Delete Connectiorabovethe connections list

Connections in ‘Local Connections” Mame Filter . . E]
D - [Name ]Members
1001 New Connection 3

12.8.3 Create a Multi -Slot Connection

A multi-slot connection can be used to connect a number of different data points together
under one umtella. It can be considered as a cable with many wires, each wire represented
by a slot with a label. For example, one can create a-siatticonnection for a structured

data point, connecting eachild data point to another technology. All those slqtpear

under the same connectionjtbdata poirg only exchange dataith other points inthe
sameconnectiorslot.

To Create a Multi -Slot Connection
1. Navigate to théstructured)ata point to be connected.
2. Selectthedata point and drag it into the conriens list to create a new connection.

3. Adialog prompts the user whether to create a psioti connection or use the user data
point as a single entity in the connection. Chodssto create a muklilot connection.

4. A multi-slot connection is created asosvn in Figure 23. The multislot connection
can be collapsed or expanded. In the expanded view it shows all slots. Select the top
level multi-slot connection to view all data points in the connection. Select a single slot
beneatho view only data points in that slot.

Connections in 'multislot’ Mame Filter | E]
D » Mame Type Unit/Map |~
1003 settingl
setting Lfunction Multistate CEA-T00/setting_t
settinglsetting Analog %% =
settinglrotation Analog

4| 111 | *

Datapoints in connection ‘'multislot/settingl’ 3
Datapaint Dir Slot . Slot Name Type Cornversion
settimg Lfunction 1 setting L.function Multistate Datapoint
settinglsetting 2 settinglsetting Analog Datapoint ﬁ"a
settingLrotation 3 settinglrotation  Analog Datapoint  fid

Figure23: Multi-slot connection.
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5. Add more slots by dropping data points onto thelésel multi-slot connection

6. Connect other data points tagigting slots by dropping them onto tmespective slot.

For examplec onnect

as depicted ifrigure24.

Connections in ‘multislot’

t he

register

Mame Filter

BEE

6regRotationd

-~ |Name
4 settingl
settingLfunction
settinglsetting

Type

Multistate

Analog

Unit/Map

CEA-709/setting_t |~

settinglrotation

Datapoints in connection ‘'multislot/setting1/settinglrotation’

B G (%

Dir Slot . Slot Name Type
|
;

Figure24: Add data point to connection slot.

Conversion

settinglrotation Analog Datapoint

settinglrotation Analog Datapoint ﬁ"a

12.8.4 Create a Math Block Adapter

When connecting structured data pojrte multislot connection can be used. If a simple
mapping of thechild data points is not possible and a more advanced mathematical
conversion is required, a math bloa#laptercan be created. This math block is baseda

multi-slot connection wit inputs andm outputs (see Sectidi?.2.9.

To Create a Math Block Adapter

1. Create a multslot connection from a structured data point, e.g., the input data point.

2. Add output slots to the mulslot connection by adding a structured output data point.

An example is shown iRigure25.

Connections in ‘'math’ Mame Filter | E]
D ~ |Name |Type Unit/Map Il
1121 dim_ctrl_Read

dim_ctrl_Read.c Binary -
dim_ctrl_Read.5tepCode Analog
settingl.function Multistate CEA-TO9/setting_t
settinglsetting Analog %
settinglrotation Analog = B
4| 1 | b
L L : . _|

Datapoints in connection ‘math/dim_ctrl_Read s
Datapoint Dir Slot . Slot Name Type Conversion
dim_ctrl_Read.c 1 dim_ctrl_Read.c Binary Datapo..
dim_ctrl_Read-Step 2 dim_ctrl_Read.StepCode  Analog Datap.. J&9
setting Lfunction 3 setting Lfunction Multistate Da..
setting Lsetting 4 settingLsetting Analog Datap.. fi
settingLrotation  |Receive v |5 setting Lrotation Analog Datap.. fiv

Figure25: Multi-slot connection for math bloadapter
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3. Click on the Create math adapter from connection®l button. The dialogEdit
Multi -Slot Math Adapter opens as shown iRigure26.

- ~
B Edit Multi-Slot Math Adaptor =NRCE X
Comversion name DPT_DimmingControl-=setting

Description
ot s E @
Slot Slot Name Dir Var COV delta Triggers Calculation
1 knx_dim_control_Read.c In vl 00 |
2 krx_dim_control_Read.StepCode In w2 0.0
- BHE®
Slot Slot Name Dir Output Value Formula Write Output if Formula en > 0
3 settingLfunction out (@ slot3=ifiv2= 0,4 v1+2) fio en=1
4 setting Lsetting Out lif}] slotd = ifijv2 = 0), 0, (100/exp2((v2 - 1)) ﬂd en=1
5 settingLrotation ot (@ slot5=0 fo en=1
s
J

Figure26: Edit a math blocladapter

4. Enter anameanddescription for theadapter

5. For each output enter @utput Value Formula. This can be done by directly typing
the formula or by clicking the edit butt(<.

6. Optionally,enteran enable formula inté/rite Output if Formula en > 0. By default
enable is 01606.

7. When finished with the math bloc&lick Save
To Use an Existing Math Block Adapter

1. Click on theLocal Connectionstabin themain windowand presshe speed buttg=
Create newConnection
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Datapoirts | Local Connections | Global Connections | Connection Overview | Statistics | L-Web Projects | LIOB | Web Interface |

Organize E] Conned Mame Fitter =

Local Connections (0 hems, 0 Total) ‘ID - Name Members ‘

In thetype menu choos€onnection with Math Adapter.

2. In the dialogSelect Multi-Slot Math Adapter select anexisting adapterand click
Select A newmulti-slot connections$ added to the connection list with empty slots as
depicted inFigure27.

Connections in ‘'math’ Mame Filter | E]
-

1D Mame ~| Type Unit/Map
DPT_DimmingControl-»setting

krx_dim_control_Read.c

m

knx_dim_control_Read.StepCode
settingLfunction

settinglsetting

settinglrotation

1 [0 | +

Datapoints in connection 'math/DPT_DimmingControl-» setting’ 2 f
Datapoint Dir Slot . Slot Name Type Conversion
Send 1 kroc_dim_control_Read.c DPT_DimmingControl->setting
Send 2 kric_dim_control_Read.StepCode DPT_DimmingControl-»setting
Receive 3 setting1.function DPT_DimmingControl-»>setting
Receive 4 settinglsetting DPT_DimmingControl-»setting
Receive 5 settinglrotation DPT_DimmingControl-»>setting

Figure27: Created new mukslot connection from mathdapter

3. Now connect data points by dragging and dropping them onto the empty slots in the
data point list below.

4. To view the math conversion click the magnifier but=h

12.8.5 Create a Global Connection

Global connections are an easy way to publish or subscribe tal giiaita, which is
distributed among devices. To configure such communication, a device needs to be member
of a CEA-852 channel. Once it is member of that channel, global connections need to be
configured in the data point configuration. This is similacteating local connections and

most of the configuration steps apply also for global connections. In addition, also network

timing parameters can be configured for global connections. For a description see Section
12.2.3

If other devices already have global connections configured that publish data on the
network, their definition can be exported and imported into the new configuration. That will
make all the global connection names available. When creating manually, the imomnect
names can be edited.

To Create a Global Connection

1. Click on theGlobal Connectionstab in the main window and press the but#h
Create new Connection
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| Datapaints I Local Connections | Global Connections | Connection Overview | Statistics | L-Web Projects | LogiCAD Files | LIOB
Organize E Connections in ‘Global Connections”  Name Filter: =

Global Connections (0 ems, 0 Total) ‘ D - Name Members ‘

A new connection is added to the connection list.

2. Define a name for thglobal connection. This hame is required to be unique on the
network. Data will be published or subscribed to under this name.

D - iName iMembers

1000 pusooTeroB ||

3. Add data points to the global connection as described in Sei2i@2 As a default,
output datgoints will be added as sending, input data point as receiving data under the
global connection.

4. Change the direction by modifyirggndor receive For changing multiple data points
use multiselect.

Datapoirt ~ | ICir Type
temp_Write Send z‘ﬂnalog Datapoint

5. Define timing parameters for a global connectioattls sending out data. On the
global connections takthe connection properties are listed below the data point
member list. In the tab of the property area click the bu&hn

Properties of connection

[

Name Value Description

Connection Name .DUthUTTEITID . Name of the
Max. Send [s] :D Send to netw
Min. Send [s] :D Limit netwark

6. To export the definitions of the created global connections, click ther{! Export
connections to diskand choose the XML format.

7. To use those definitions, click the butt(al Import connections from disk and
choose an exported connections XML file. This creates the global connections
structurewith connection names butithout any data points. Data points can then be
added, for example, via drampddrop.

12.9 E-mail Templates

To make use of the-Bail functions, mail templates can be created in the folder called
Mail Templates These are actually not data points, but ratatedto data points and are
therefore managed in the same window. For each different type of mail, a template must be
created and set up as required. The template may then either be used to send mail when one
or more trigger data points reach a certain valuéhertemplate may be triggered by an
action object (see the description of the action object in settidh

In addition to the mail template setup, the mail account setup as described in $8dion
must be completed to enable the actual sending of email.

To create a new mail template, select the folder calad Templates open the context
menu in the data point list and select the itdew EMa i | T e.myméwadtalegéto set

the propertie®f the new template is opened. This dialog has three tabs which are used to
set up the new mail template.
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12.9.1 Common E -Mail Properties

This tab is used to set the basic properties of the mail. First, enter a name for the new email
template and the desired list recipients. Separate multiple recipient addresses by comma
or semicolon. The following types of recipient lists are provided:

1 To: The mail is directly addressed to these persons.
1 Cc: A carbon copy goes to the addresses listed here.

1 Bcc: A blind carborcopy is sent to the recipients in this list. Recipients on this
list will not be shown in the mails sent to other recipients.

Other properties to fill in are the desired subject of the mail and a rate limit, given in the
maximum number of times this mailay be sent within a 24 hour period and the maximum
number of times the mail may be sent in short succession.

In the top right area of the tab, you may attach data points to this mail. Every time this mail
is sent, the current value of all attached datatgas fetched and may be added to the mail
text. Use the following procedure to embed the current value of a data point in an email:

1 Pressthé d dkutton to select the desired data point.
1 The selected point will be added to the list of data sources.

1 Select the data point from the source list and make sure the dropdown box below
the list is set t&elected Data Source Value

1 Set the cursor to the position in the mail text at which the value of the data point
should be inserted and press tRaste to Textbutton to add the required
placeholder string to the mail text.

Alternatively, the placeholder string may be entered manually while typing the email text.
The placeholder format igo{variable} where variable is v1, v2, v3 and so on. The
variable name asgigd to a specific data source is shown in the source list.

NOTE:

There are two special variable names which may be used in a placeholder string. The
special variable namemailid  will be replaced by the unique mail ID, the variable
timestamp  will be replaed by the date and time the email was sent. Both placeholder
strings can be inserted automatically using the dropdown box and the Paste to Text button.

12.9.2 E-Mail Trigger

This tab is used to configure automatic mail sending based on the value of certain data
points. If nothing is configured here, the mail may still be sent using an action object in the
L-VIS project (please refer to sectitfh.8for a description of action objects).

To send the mail based on the value or statedaft@ point, follow these steps:

1 Add the desired data point using thed d lgutton. Valid data points to use for
mail triggers are normal analog, binary, and multistate values as well as alarm
server and client points.

1 Depending on the type of data pointlesé the conditions which should trigger
this mail. Normal data points can trigger on the current value (zero ezeroj
as well as the state (invalid or offline), alarm data points can trigger the mail
based on various alarm types and/or state transitio
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1 Repeat for additional data points, if the mail should be triggered by more than
one source. In case of multiple mail triggers, the mail is sent if any of the
conditions is met (as opposed to all conditions).

1 If required, select a single data point ®Used as a master enable/disable switch
below the trigger list. If a data point is selected for enable/disable, its value must
be nonzero to allow mail sending. If no data point is selected, the mail template
is considered enabled.

12.9.3 Attachments

This tab & used to select files which should be attached to the mail. This is used for
example to send the current system log file or data log files together with the mail. The
available files depend on the project and can be selected from the dropdown liste Use th
AddandRemovéuttons to manage the list of attached files.

NOTE:

Data from trend log or data log controls can only be attached to a mail if the control has
the optionPreserve Data&nabled. Otherwise, the data is not saved in a file and is therefore
not accessible to the-Elail system to include as a file attachment.

NOTE:

Attaching a number of large files will require a significant amount of free memory while the
mail is being composed and sent. If the project itself consumes most of the available RAM
this should be taken into account. If necessary, split the information into multiple smaller
mails and send them at different times to reduce the memory requirements.

12.9.4 Limit E -mail Send Rate

The transmission of -mails is triggered by the configured trigigconditions. It is not
predictable, how often the trigger condition will cause the transmission ofiaail.eThe
e-mail template can be configured to limit the number of transmittetiés. This is done
in the Configure Bmail Template dialog.

To configure an Email Rate Limit, configure the settings:

1 Max. E-mails per day. This setting defines how manyneails can be sent on
average per day. The actual number of transmittediés on a specific day may
be slightly higher than this setting, dependingoarst rates. The default is 100 e
mails per day. This results in an average interval of emaiéper 14 minutes.

1 Send burst count This setting defines how manyneails may be transmitted
shortly after each other not limited by the above average intéftar the burst
count, the average mails per day limit takes effect. The default is a maximum of
20 emails in a row.

12.10 Local Schedule and Calendar

12.10.1 Create a local Calendar

As the first step, the required data points must be created. A calendar mustteé, ¢cf¢he
schedules shall work with exception days, such &o | i. d iasyficés for schedules to
define daily schedules for normal weekdays only, no calendar needs to be created.
To Create a Local Calendar

1. Under the port folder, select ti@alendar sub-folder to create a calendar.
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2. Rightclick in the data point list view and sel&¢e w | ocal .Cal endar ¢é

3. In the Create New Calendar dialog box (as showrrigure 28) enter Name and
Description of the calendaNote, that @BACnet calendar does not have taiective
Period settings.

Create New Calendar x|

—Calendar Properties

Mame I calendar

Description I Schedule Production|

Effective Period
Date [D0UMM. Y]

sat [ =
ed [ =

Create Calendar I Cancel |

Figure28: Create New Calendar dialog box.
4. Click Create Calendar. The calendar appears now in the data point list.view

12.10.2 Create Calendar Pattern

When a local calendar is used, it needs to be configured with calendar patterns. A calendar
pattern represents a class of days suadhlakdaysd The calendar patterns can then be used

in a schedule to define daily schedules for exosptiays. The available calendar patterns
should be created when the system configuration is engineered. The datkslin the
calendar pattern can be modified later attiore.

To Create a Calendar Pattern

1. Select an existing calendar data point.

Mo, |Direction  Calendar Mame

2. Rightclickandselec€Cr eat e Cal endar Patterné
3. Enter a Pattern Name in tlreate Calendar Patterndialog

Create New Pattern

Pattern Mame I Holidays|

4. Click Create Pattern The dialog closes and the calendar pattern appears beneath the
calendar data point.

" Local calendar ohjects

IND. Direction |Calendar Mame |Index |Func. Block. |Use |ID |

8 1 In calendar 0 1030

12.10.3 Create a Local Scheduler

For scheduling da points, a scheduler object must be created. Under each port folder,
multiple local scheduler objects can be created. These local schedulers can then be
configured to schedule data points.
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To Create a Local Scheduler

1. Under the port folder, select the cluler sukfolder to create a scheduler.

| Datapoints (1 Items)
i Calendar (1 Ttems)
Scheduler (0 Ikems)

2. Rightclick in the data point listviewand selé&¢e w Local Schedul er ¢é

3. Enter a name for the schedule and a description. Note that the schedule automatically
detects aorrespondingalendar, if it has been ctedalready

Commoan Properties | Scheduled Datapoints | Configuration

Mame . scheduler

Description | Heating Setpoint Schedule

Calendar calendar

4. Click Create Schedule The new schedule appears in the data point list of the
Scheduler suffolder.

12.10.4 Configure Scheduled Data Points

Oncethe scheduler has been creattt data point& will be controlling must be defined.
This is done byttaching data points to the scheduler. Note that there may be timitey
many and which data points may be attached (see S&&ibr.

This configuration must be done as an initial setup. Jdfeduled data points andily
schedulegan be changed later in theeb Ul or over the network

To Attach Data Points to a Scheduler

1. Select the scheduler data point in the Schedulefaidbr.

2. Right-click and selectConfigure Schedulefrom the context menu. The same dialog
which appears when a new scheduler is created is shown and allows configuring the

scheduler. Of course, this step can also be done directly when the data point is created.

3. Select the tal$cheduled Datapoints

Commaon Properties | Scheduled Datapoints | Configuration

| Detach | | Attach .. | | Replace

Datapoint Description Location Group Default

4. Click the buttonAttach é . This opens another dgaint selector window.

5. Select the data points to attach and clitk. For each of the attached data points, one
or more lines appear in the list below the attach button. If the attached point is a
structure, there will be one line for each element okthecture.

NOTE: Data points can also be attached to a scheduleclyosinga data pointfrom the data
point list, drag the pointonto a scheduler data poirfiblder to open the list of scheduler
data pointsand drop it on thelesiredscheduler data point

6. Enter a short text in thBescription field in the second column of each line. This text
will serve as a | abel, which wil!/l be shown
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Commaon Properties | Scheduled Datapoints | Configuration | Classic View

| Detach | | Attach . | | Replace

Datapoint Description Location Group Default
temp setpoint CEAT09 Port.Datapoints - 30.00

7. Add new value presets by entering a hame and pressirn@réage button rext to the

input field.
Mew Preset Name | occupied| | Create
NOTE: To generate presets automatically for mgltite data points, click th&uto-Createbutton.

This button is available, if no other presets have been defined yet.

8. For each new preset, a new column will appear in the listhitncolumn, enter the
desired value for each of the attached points, which will be set when this value
template is scheduled. The user may later edit the values for each preset on the device
but cannot add new value presets unless there is only onefieedlue) in the list.

Datapoint |Descripti0n |Gr0up |DeFauIt |day |night |
MY _bac_lonCtrlnvolz_temp  temp 1 0.00 2l.00 16.00

9. |If there are multiple output values which belong together, they can be grouped in order
to save space on the device. For each group, the entered value is stored only once, even
if there are more data points in the same group.

Datapoink | Description | Group | Default | day | night |
MY _bac_lonCtrlnvol2_temp temp 1 0.00 21.00 16.00
MY _bac_lonctrlnwol3_temp  temp 1 0.00 Z1.00 1600

10. When done with the point and value setup, switch back tcCthfiguration tab or
click Save Changeso leave the dialog.

NOTE: A shortcutfor creating a scheduler object and attaching a data point is to select a data
point in the data point manager, rigblick on it and choos&chedule Datapoinfrom the
context menu. This generates a scheduler and links that data point to it.

12.10.5 Configure Schedule d Events

Once a scheduler is configured with attached data points and value presstd)etthale
events carbe ddined. This can be done on the device or over the network &imen or

also in the configuration software. gchedule consists of a number of scheduled events,
each event starts atdefined time, has a scheduled value and ends at a defined within the
same 24-hour period(starting at 00:00 and ending at 23:59 hyuiEhe event can be
configured to occur at a given dater ach weekdayr for a number of recurring dates.

In addition, schedubteventscan be configuretb occur orexception days from ealendar,

such as f@AHolidayso. An exception day al ways
one exception day is used, a priority must be assigned. This is necessary so that the system
knows which schedule to follow on a day which matches more thacaeedar pattern.
Considering the priorities the calendar preview shows the effective schedule on a given

day.

To Configure a Schedule d Event

1. Open theConfigure Scheduledialog and click on th€onfiguration tab (see Section
12.10.9.
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2. In the calendar viewedect the day for which to configutbe scheduld event Then
select the event duration by clicking into the daily planner and dragging the mouse to
the desired duration.

| Mon, Dec 03 " Tue, Dec 04 " Wed, Dec 05

07%
0890
099
109

SIS

3. Then click on the butto€reate new scheduled even® and enter a&Name for the
scheduled event (note, in BACnet there is no name to be specified). Choose the
scheduledvalue or enter a scheduled value. Modify tB&rt and End time to your
needs. Optionally you should set a priority, if stiled events overlap in the preview.

Event

MName daily{
Value [day - Priarity |0 (highest) -
Start 08:00 - End 11:00 - Duration 3 hours -

4. Choose arievent type, which defines how the event is recurring.

— Event type
() One-time
Start  03.122012 E]

End 31122012 [+

5. The clickOK. The new event appears in the daily planner.

Man, Dec 03 Tue, Dec 04 " Wed, Dec 05

07 %0
0890
0990
1090
19 E%

6. For viewing more details on overlapping events you can change tayheiew 1. In
all views events can be extended or shrunk using the upper or lower boundary handles
or moved by clicking and dragging.

7. Rightclick on an event in order to edit it. You can choose to modify it, change its
color, or delete it.

8. To set a default value, riglatick onto the grey area right above the day planner. In the
context menu choose a default value.

| Man, Dec 03 " Tue, Dec 04 " Wed, Dec 05

Set as default value
0790

Remowe default value

0890
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To Use Exception Days from a Calendar

1. For letting a scheduled event occur on exception days from a calendar, create a new
scheduled event.

2. Select the eva typeCalendar and choose one of the definealendar date entries

Event type

One-time
Calendar date entries

Daily
holiday -

Weekly
Monthly

Yearly

@ Calendar

3. Note, that if the scheduled event may overlap with other events. In thiediaghe
priorities of the scheduled event$or example, if a given calendar day falls in
categories fiHad ay s o and 0 ddbkedured eventatintioeehigher ptiokity
becomes effective. The highest available priority is markigghest Note that the
actual priority values depend on the technology (see Set2i@dn).

NOTE: Choose different priorities for differertverlappingscheduled evest If two scheduled
events overlap and their prioritiege equal, it is not determineghich value is in effect.

12.10.6 Configure Exception Days

When a local calendar is used, its calenukatterns need to be configured with exception
days (pattern entries). The calendar patterns can be configured inotlfiguration
software modified at ruatime over theweb Ul or over the network. When configurin
the software, the current exceptidayscanbe uploaded from the devidiest, to work on
the current configuration.

To Configure Exception Days in a Calendar Pattern

1. Select theCalendar folder and the calendar pattern which shall be configured

|No. |Directi0n |Ca|endar Mame |Index |Func. Elock. |Use |ID |
B 1 In calendar 1 1030
1.1 Halidays 1032

2. Rightclick and selec€o nf i g ur e inRhe tontext nmenué

3. The Configure Pattern dialog appears as shown kigure 29. Add dates to the
calendar pattern by entering a Date Configuration. Then @lddk Entry. The date
appears in the Pattern Entrieg bs the righthand side.

4. Edit an exception by selecting the pattern entry in Plagtern Entries list. Then
modify the date configuration in th&ate Configuration group box.
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r 1
Configure Calendar Pattern &J
Pattern Name | holiday Pattern Entries Remove Selected
Create New Pattern Entry Type Pattern Entry
C) i Add Entry ->
@) Date ) Date Range 1 Week and Day ¥ Date 14th of July of every year
Date Configuration
Day
@) Preview Al _ Preview Selected
Preview
4  December 2012 January 2013 February 2013 March 2013 April 2013 May 2013 3
M TWTFZSS M TWTFSES M TWTFSS MTWTFZSS M TWTFZSS
2627 28 28 30 1 2 1223456 12 3 123 123 45
314567E8 3 7T 8 51011213 3 10 8 10 6 7 8 510112
10 111213141516 1415 16 17 18 15 20 16 17 617 13 14 15 16 17 16 19
17 18 19 20 21 22 23 212223242626 27 4 4 202122232425 28
24 25 26 2T 28 29 30 28 29 3D 31 1 27 28 28 30 A
a1
June 23 July 2013 August 2013 September 2013 October 2013 November 2013
M TWTFSS M TWTFGSS M TWTFSS M TWTFSS M TWTFSS M TWTFSS
12 1234567 123 4 1 123 456 123
314567E8 3 B 910 1012 13 14 56T & 810 2345678 T B 51011213 4 58 T8 910
10 11 12 13 14 15 16 15 16 17 18 19 20 21 12 13 14 15 16 17 18 310 1112 13 14 15 14 15 16 17 18 13 20 112 13 14 15 16 17
TiIg1NM22 M BITE 192021 222345 6 17 18 19 20 21 22 NI BEDT 1B 1920 21 213 M
24 25 26 2T 28 29 30 25 30 3 26 27 28 29 3D 3 23 24 35 25 27 28 29 28 29 30 31 2526 27 2825 30 1
20 23456
[ Save Changes ] [ Cancel
. 2
Figure29: Configure Calendar Pattern Dialog.
5. Click Save Changesvhen all exception days have been entered.
NOTE: If unsure how a date configuration affects the calendar days, click on a pattern in the

Pattern Entrieslist and the affected days will be highlighted in Breview

12.10.7 Configure Control Data Poi nts

A scheduler object can be configured to use special control data points. These data points
can control the scheduler and expose additional state information of the scheduler on the
network. The following control data points are available:

1 Scheduler Enale/Disable Datapoint This data point cabe used t@nable or
disable the scheduler depending on its value.

1 Enable/Disable Feedback Datapoint This data point is updated with the
current enabled state of the scheduler. This also refletiarege in ended state
receivedirom the network.

1 Scheduled Preset NameThis data point can be attached¢geivethe name of
the currently active presdtiaturally, aly string data points can be attached.

To Configure Control Data Points

1. Open theConfigure Scheduledialog to configure daily schedules as described in
Section12.10.4

2. Go to theScheduled Datapointgab.

3. In the Control Datapoints group box, click the| button to add the desired control
data pointA data point selection diag opens.
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4. Selecta matching data poirdnd click OK. For the preset name a string data point
must be selected.

5. Toremove an undesired control data point, click orRémovebutton.

12.10.8 Using the SNVT_tod_event

On LOYTEC devicesupportingCEA-709networks the SNVT_tod_event can be used in a
schedule for implementing the nestate feature. The parts of this network variaike

9 Current state: This is the currently scheduled occupancy state.
1 Next state: This is the next, future occupancy state in the sehedul

1 Time to next state: This part reflects the time in minutes until the next state
becomes active.

To Use a SNVT_tod_event
1. Create a SNVT_tod_event in the data point configuration.

2. Add the SNVT_tod_event to the scheduled data points of a scheduler abatbgari
Section12.10.4

3. All three parts of the SNVT_tod_event are scheduled.

’_Noa|OPC |Directinn |_ ) __‘_-.||:||DatapointName

B 1 F out rvoTodEvent
11 v o

-
2

1.3 out

current_state

next_skate

LSS

time_to_next_state

12.10.9 Schedule Configuration Data

It is important to note that the configuration of the scheduler and calendar objects consists
of two parts:

One is the point setup, meaning the number of calendar patterns, number of scheduler
objects, and which points are controlled by which scheduler. This information is part of the
data point setup of the project, similar to the definition of localrantbte network objects.

It is always in effect when the project is downloaded and it will have an influence on the
static interface of a CE&X09 device.

The other part is the dates entered in calendar patterns and the actual schedule of each
scheduler (whe the scheduler should output which value preset as well as the definition of
the value presets themselves). This information is usually changed during the runtime of the
device, that is, it is considered dynamic data, similar to the current value oWverloet
variable or server object (this data is in fact the current value of such objects). Therefore,
this data is not reset with every project download, since the user wants to keep the current
values if possible. Only if the scheduler setup itself chaniipeddevice will not be able to

take over the current settings, since they do no longer apply.

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual 258 LOYTEC

NOTE:

The scheduler and calendar configuration entered in the configuration dialogs is stored
together with the project. It can also be exported to XML formamported from XML
format. Once the project itself was downloaded to the device for the first time, the scheduler
configuration should usually be downloaded as well to initialize the created objects with
some data. Since this is normally not wanted inssghbent project downloads, the
configuration software will normally ask the user if the scheduler and calendar objects
should be initialized with the configuration data from the project or not. The behavior may
be changed in thd’roject Settings Dialog betveen ask, always downloadand never
download In any case, the configuration may be downloaded and also uploaded at any
time from theConnectiormenu.

12.10.10 System Resources

To actually implement the scheduler functionality, network technology dependant softwar
modules are required on the device. The scheduler and calendar data points created here
will be connected to these modules and serve as the link to exchange configuration data
between the user and the actual scheduler unit.

NOTE:

It is important to undestand that the scheduler data points used in the project are not

actually the scheduler units but only serve as a link to exchange configuration information
and thus control the actual scheduler, which may be located on a completely different
device. The @vice containing the actual scheduler may even be a third party device which
is compliant to the standards for scheduling defined for the respective network technology.

In case of local scheduler objects, the required scheduler units are either auttymatical
instantiated (BACnet devices automatically create the required server objects they need to
operate the scheduler) or need to be defined by the user in a separate dialog.

For CEA709 devices, the configuration software providedletwork SettingDialog,
where the required number of scheduler units may be instantiated and their capacity may be
configured (how many time/value entries, value templates, bytes per value template, and so
on). The dialog can be accessed throughFilemenu and contains thellimwving options
and settings which are relevant to calendar and scheduler functionality of the device:

1 Enable Calendar Object: This checkbox enables a LonMark compliant calendar
object on the device. It is automatically enabled together with local schedule
since the two are always used together.

1 Enable Scheduler Objects:This checkbox enables local LonMark compliant
scheduler objects on the device. Checking this box will automatically enable the
calendar as well.

T  Number of calendar entries: Specifies themaximum number of different
exception schedules (day classes like holiday, maintenance day) supported by
this calendar object.

1 Total number of date entries: Specifies the maximum number of date
definitions which may be stored by the calendar. This isstha of all date
definitions from all calendar entries. A date definition is for example a single
date, a date range, or a week and day pattern (every last Friday in April).

1 Number of local schedulers:This is the number of local scheduler objects
which shauld be available on the device. Each local scheduler data point created
in the data point manager will connect to one of these scheduler objects. There
may be more scheduler objects available on the device than are actually used at a
certain time. It is good idea to have some spare scheduler objects ready, in case
another scheduler is needed.

1 Number of daily schedules: This is the maximum number of schedules
supported by each scheduler object. This number must be at least 7, since a
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scheduler always neetts provide one schedule for each day of the week (default
weekly schedule). For each special day defined by the calendar, an additional
daily schedule is required to support it.

NOTE: If the scheduler units are used with LWBE0 or are displayed on a s@udule control in
extended Ul mde, this value must be set to a high number, because one daily schedule will
be required for each event that is entered.

1 Entries in Time/Value table: This is the total number of entries in each
scheduler defining a value tefape that should apply on a specific day starting at
a specific time (the time table).

1 Number of value templates:This is the maximum number of value templates
supported by each scheduler.

1 Data size per value templateThis specifies the buffer size resedvto hold the
data for each value template. More data points or bigger data structures require a
bigger value buffer.

1 Max. number of data point maps: Specifies the maximum number of
individual data points that this scheduler is able to control.

As can beseen from the above list, it is not easy to configure a LonMark scheduler object.
There are many technical parameters which need to be set and which require some
knowledge of how these scheduler objects work internally. Therefore, the configuration
software provides the following mechanisms to help in choosing the right settings:

1 Resources required by the current project:The absolute minimum settings
required by the current project are shown in a table at the left side of the window.
This data may be usdd fill in the values at the right side, but some additional
resources should be planned to allow for configuration changes which need more
resources.

I Auto-Set: This button may be used to let the configuration software decide on
the best settings to useaded on the current project. Since the current projects
resource usage is taken as a starting point, all schedulers and calendar patterns in
the project should first be configured as required before this button is used.

1 Set Defaults: This button will choos standard values for all settings. In most
cases, these settings will provide more resources than necessary.

NOTE: It is possible to enter anything here, until the project is actually saved or downloaded. At

this point in time, the software will check tithe resources configured here are sufficient
to support the projects configuration. If this is not the case, this dialog will automatically
open so that the settings may be adjusted.

12.10.11 Resource allocation

On BACnet devices, there is always a direct ass@mrbetween a local scheduler point

and a server object, because the two are created and deleted together. Name and instance
number of the created server object for the scheduler may be set in the same way as for any
other server object.

For CEA-709 devics, resource allocation is more complicated. Once the required resources
are configured in théNetwork Settingdialog, the local scheduler data points will be
assigned to the available scheduler objects of the device. Each new scheduler point will
pick thefirst available scheduler object, until all objects are used. Scheduler points which
cannot be assigned to a free scheduler will remain unassigned until enough schedulers are
created or other scheduler points are deleted. The assignment is shown lartires balex
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andObjectin the point list. These are the functional block index and name of the assigned
scheduler.

Deleting a scheduler data point will detach the data point from the respective scheduler
object and make this object available for other dakex points which may still be
unassigned due to missing resources or which may be created in the future. The assignment
of other scheduler points to their scheduler objects is not changed.

12.10.12 Using the Scheduler

Once the above setup is done, the schedsléasically operational. It will immediately

start to work based on the configuration data downloaded through the configuration
software. However, in almost all cases it will be required to add a control to the visible part
of the project, through which ¢hschedules may be viewed and edited. For this purpose,
there is a specialized type of control available, $itbedule ControlTo use it, create a
control of this type on the page and connect one or more scheduler data points to it. Please
see sectiori1.5.9for more information about schedule control configuration and sections
9.2.1and9.2.3for a guide on how to operate a schedule control on the device.

12.11 Local Alarming

12.11.1 Create an Alarm Server

To generate local alarms, an alarm server needs to be created at first. The local alarm
sources will report alarms to that alarm server. The alarm server isténiage to access
local alarms.

To Create an Alarm Server

1. Under thedevicefolder, select thélarm subfolder to create genericalarm server.
For a technology alarm server, selectAterm sub-folder of the respective port.

i Favorites (0 Items)

{2 System Registers (24 Items)
i User Registers (0 Items)

{ IECE1131 Variables (0 Items)
{£! Trend (0 Items)

2. Rightclick in the data point list view and selé&¢e w Al ar m.Ser ver &

3. IntheCreate New Alarm Server dialog box (as shown iRigure30) enterName and
Description of the alarm server.
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i " Create Alarm Server

Commaon Properties

Mame alarm

Description

Transition Configuration

Transitions to alarm state (off-normal) use priority

and require acknowledgements.
Transitions to fault (fault) use priority

and require acknowledgements.

Transitions that clear the alarm (normal) use priority

|:| and require acknowledgements.

127

127

127

Data Points
Data points counting alarms that are
active, unacked

active, acked

unacked

g U5

Report to Technology Alarm Servers

Technology Alarm Server Path

[ Save Changes ][ Cancel

Figure30: Create New Alarm Server dialog box.

For alarm transitionsyou may define whiclonesrequire acknowlédgementand at
which priority they are reported.

You may attach data points for storing alarm counters. These will be linked using the
respective property relations (see Secfi@ri.10.

When you create a generic alarm seryau nay add technology alarm servetsat

shall be reported to. Click d®/ and choose one alarm server of each technology. If

they donodt

e X i

st

you

need to

Click Create. The alarm server appears now in théadooint list view.

For a BACnettechnologyalarm servergdit the instance number of tiNotification

Class objecto fit your needs

12.11.2 Create an Alarm Condition

To generate alarms from data points, intrinsic reporting is used. For each data point an
alarmcondition must be defined. This condition employs an intrinsic algorithm to generate

al

arms based

reported to the attached alarm server.

To Create an Intrinsic Alarm Condition

1.

Select a data point.

2. Rightclickand selec€r e at e

Al

0 n dr byevaldatirg a fequloackrvaludepending dbnuhe
data point type (analog, binary, medtiate), different conditions are definethe alarm is

a r mfrod the abnteixtimenu.é

create
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For the alarm conditignedit the following definitionswhich apply to d condition

types asshown inFigure 31

Select theAlarm Server which the alarm shall be

reported to. Typically, you will choose a generic alarm server.

Enter anAlarm Message This
variable placeholders to this

is shown when the alarm becomes aci\eei may add
message by selecting one from thelaonopboxadd

var on the righthand side. Enter €lear Message This is shown when the alarm

clears.

Check the optiorEnable Fault Alarms, if fault conditions (offline, unreliable$hall
generate fault alarms. If enabled, ent&aalt Message which is displayed along with
the fault alarm when it occurs.

Optionally, enter aime Delay, for which the condition must persist before the alarm
becomes active or is cleared again. Theydsl@ntered in seconds.

By clicking ¢ you may attach a data point, which is evaluated for enabling the alarm.

This can al so
12.6.9. Detach the data point

be done edi ti t he

lmjicking [+,

by ng

Choose the optiomalue is different from to define a feedback alarm. In this case the
setpoint value of the alarmed data point is compared against the feedback value. A
feedback data point can be attached for this purpose. This can alsoebleydediting

the property

relation 186%®edbackRel ationo

Choose the optiomalue has conditionto define a value alarm. In this case the data
point value is compared against the condition. Edit the condiiitime box below this

(

option.
- ~
8 " Create Alarm Conditions o | B |t
/| Enable Alarm Condition
Report to Alarm Server | generic_alarm (Gemeric Alarm) -
Alarm Message Owverheat in %x{name}
Clear Message :{name} is back to normal [
Enable Fault Alarms
add var
After Time Delay of | 1 seconds if
Enabled by data point
ifvalue is different from
@ if value has condition

Figure31: Common settings for an alarrordition.

10. For an analog feedback conditjdifl in the alarm condition as shown Figure32. A

feedback alarm is generated

, If thetpointdiffers by 1 anddiffers by + value from

the feedback valudnter aDeadbandto account for hysteresidttach or detach data
points for those limits. This can also be done by editing the property relations

6l owLi mit 6,
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Get limit from data point

Differs by - 200
Differs by + 200
Deadband 0.00

Figure32 Condition for an Analogreedback Alarm

11. For an analogalue conditionfill in the alarm condition ashown inFigure33. Sekct
Low Limit andHigh Limit and put check marks, if they shall be employed. Enter a
Deadbandto account for hysteresiéitach or detach data points for those limits. This
can also be done by =editing the property
Ochadbanddé, respet2t6iQvel y (see Section

Get limit from data point

High Limit 20.00

Deadband 100

Figure33: Alarm Condition for an Analoyalue Condition

12. For a binarydata point define an alarmvalue in the alarm conditioas shownin
Figure34. Select théAlarm Value which triggers the alarm.

Figure34: Alarm Condition for a Binary Data Point.

13. For a multistatedata pointdefine the alarm values in the alarm condité@nshown in
Figure 35. Select thestates in the lisNot Alarmed and move them t&larm on
Statesby clicking the arrow buttons.

State Map bacnet_map_1

Mot Alarmed Alarm on States
LOW
MED
HIGH

OFF ALARM

Figure35: Alarm Condition for a MultiState Data Point.

14. Click on Create. In the alarm clumn, the alarm sig< will be added for those data

points that have an alarm conditidha subdata point has been alarmed, the-leel
data point will indicate this with the si¢¥.

12.11.3 Deliver Alarms via E -mail

Updates in the alarm summary of an alavbject can be used as a trigger to semdad.
For setting up #nails, the account information has to be configured on the device, e.g., on
the web Ul Then an email template can be created and the alarm point attached as a
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trigger. The email template an be configured to contain certain alarm information in the
text or subject field.

To Create an E -mail Template for Alarms

1. Create or configure anmail template as describedsection12.9
2. Change to th#ail Triggers tab.

3. ClicktheA d d éutton and select an alarm data point.

4. In the Mail Triggers list select the added trigger data point.

Mail Triggers

Datapoink Type Condition

5. In the Manage Trigger Conditions list put a check mark on alarm conditions that
shall invoke the transmission of therail.

Manage Trigger Conditions

Enabled Conditions

[ stateto Active

[T State to Ackd-Active
I_ Stake ko Ack-Pending
[T stateto Ackd

I_ Stake ko Inackive

I7 Offnormal-alarms
|7 Lowlimit-alarms

I7 Highlimit-Alarms

I7 Fault-alarms

|7 Buffer-alarms

6. Change tolte Common E-Mail Properties tab.
7. Add thedesiredalarm data point as a data source.

8. Choose the desired alarm information from the fields in the-dommn Selected Data
Source Valueand paste place holdeinto the email textor subject field.

Data Sources

Datapoint | Var.
LINX-120.CEA709 Port.Alarm.Critical vl
I Alarm value VJ Iho subject v] I Paste I

12.11.4 Multi -Edit Alarm Conditions

For editing a large number of alarm conditions, some raditi features are available to
assist in this task. On a mu#telection of data points, the user can execute two options from
the context menu:

I Configure Alarm Conditions: Use this option from the context menu on a
multi-selection of data points. The alarm condition of all selected data points can
be edited. If all selected data points are of the same class (e.g., all analog data
points) the alarm condition can be fully spesifi Note that these settings will be
applied to all data points. In alarm messages use variable place holders. For
assigning different limit and enable data points use the manage relations tab (see
Section12.6.9.

1 Configure Alarm Messages Use this option from the context menu for editing
alarm messages (alarm, clear, fault) for all data points in the selection. A dialog
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with a spreadsheet view appears as showirigure 36. Edit the mesages
directly in the spreadsheet. Alternatively, click on the export bt export
the spreadsheet a<&V file for editing in Excel.

NOTE: Use the feature to include data points from-$oiders and filter expressions to expand the
ability to perbrm multi-select.

L
# ' Configure Alarm Messages l‘:' & iz-]
Configure Alarm Messages ?:i
jin} Drata Point Path Alarm M g Clear M g Fault M g
BIF2 CEATOY9 Port.Datapoints.NV.. Fefname} is offline

C3AD CEAT09 Port.Datapoints.MV... Alarm: %{name} is.. Motor %{name} is..
a0l CEAT09 Port.Datapoints.MV.. Feedback alarm .. Feedback %i{val} ..

| Save Changes | [ Close ]

Figure36: Spreadsheet for muédit of alarm messages.

12.12 Local Trending

12.12.1 Create a Local Trend

The value of a data point can be logged over time. This is referred to as trend data. To

generate trend data a trerlgject has to be created. The trend data is stored in a data logger
file.

Trend objects can generate trend logs for siragid multipledata points and can be
operated in one dhe followingmodes:

1 Interval Mode: In this mode a snapshot of all trended dadants is logged into
the data logger fileAligned log intervals can be configured.

I COV Mode: In this mode, each of the trended data points is logged separately, if
and only if its value changes. For analog data points, a specific COV increment
can be cofigured in the data point configuration properties of the trended data
point.

1 Trigger Mode: In this mode a shapshot of all trended data points is logged each

time a trigger condition fires. The trigger condition is applied to a trigger data
point.

To Create a Trend Object

1. Select theTrend folder of the device

-{_ Favorites (0 Items)

{5 System Registers (21 Items)
{7 User Registers (0 Items)
7 Alarm (0 Items)

2. Inthe data point listight-click and selecN e w T r drandthe&ontext menu.

3. In the Create New Trend Objectdialog (shown inFigure 37), enter a name and
optionally adescription for the trend log object.
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r N
Configure Trend Object [é]
Properties

Commaon Properties
? Logged Datapoints Add... I I
Name |Trend_hest1

Remove I

Datapoint COV delta Type

D ipti
Eseription | User Registers.testl 0.0 Walue |Z|

Trend Mode lInhervaI A I

Fil Mode | Ring Buffer -

[T External trend storage

Log Size (1000 items (16,63 kB)
Days : Hours Minute: : Seconds

Log Length ’? ’T :IT ’D_
Log Interval ’R seC

@
0
Trend Enable / Disable Datapoint

Fill Level Notification ]
" a0 o -
Remove

Log Size

Save Changes |I Cancel

Figure37: Basic Trend Object Configuration.
4. Select the desiretirend Mode.

5. On devices with SD cards, seldexternal trend storage, if this trend log shall be
backed up to an SD card. If dgi so, also set thEill Level Notification, which
triggers when a backup is written to the external storage.

6. Select theLog Size The display in the dialog will adapt the estimations for needed
data logger file size in KB and duration of the trend logewdatively, for interval
trends, the estimated log duration and log interval can be edited.

7. In the interval trend mode th&lign interval option can be activated. Depending on
the selected interval, the beginning of the interval is aligned to the wall(&rg. every
15 minutes aligned to the top of the hour). An additional offset in seconds to that
alignment can be specified (e.g. 5 seconds after those 15 minutes).

8. Select &ill Level Notification percentage. This will decide at which {fidlvel trigger
will fire. A fill -level trigger can be used to trigger the transmission of-maikt(see
Sectionl12.12.9 or a backup of log data to the SD card

9. Click Save changeso store the basic configuration of the trestgject. The new trend
log object appears in the data point list of the Trend folder.

12.12.2 Configure Trended Data Points

When a local trend object has been created, it needs to be configured, which data points it
shall log. This is done by attaching data potntshe trend object. Only simple data points

can be attached for trending, i.e., of class analog, binary, or-staié. For trend log
objects in the BACet technology, single data points can be attached only.

The trending can be enabladddisabled on behalf of a@nabledata point. This data point
should be of typdinary. If the value of that enable data point is TRUE, the trend object
logs data as defed by the trend mode. If the value of the enable is FALSE, trending is
disabled. If no enable data point is configured, the trend log is always enabled.
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To Attach Data Points for Trending

1. Select the trend object in tAeend subfolder.

Mo, | Direction | Trend Mame Use | IO

TestTrend

2. Rightclick and selectConfigure Trend from the context menu. The same dialog
which appears when a new trend object is created is shown and allows configuring the
trend object. Of course, this step can also be done directly when the object is created.

3. Add data points to é trended. Click orA d d wdich opens a data point selector

window.
Logged Dratapoints HEmDE |
[rakapoint | COv delta | Type |
abs_humid1 0.0 Walue ;I

4. Select the data points and clioK . For each of the attached data points, a line appears
in the list below the add button. The trended data points will also appear with the trend
icon-]in the data point manager.

NOTE: Data points can also be attached to a trend by selecting a data point in the data point
manager, drag it onto a trend objeeind drop it on the trend object.

5. Data points can be removed from the trend by clickReghove

6. If COV mode was selected, the COV increment is displayed i6@¥ delta column.
This value can be increased to produce less trend data. Note that it cannot be lowered
belowt he trended data pointéds own COV incr eme
to change the COV incremeat the data poinin this case.

7. If the trended value of the data point shall be aggregated over the log interval, select
the desired aggregation in tlgpe column. Available options aidin, Max, Avg.

NOTE: To create multiple cunes withminimum average, and maximum values, add the same data
point three times and select the different aggregation types.

8. In addition, a specidalrend Enable data point can be selected. If configured, the trend
log will only log datawhenthe value othis data point evaluategue, i.e., is not zero.
Click the ! button to select a data point.

9. Toremove the enable data point, click Removebutton.

"Trend Enable J Disable Datapoint

10. When done with the data point setup, cl@&ve Changeso leave the dialog.

NOTE: A shortcutfor creding a trend log object and attaching a data point is to select a data
point in the data point manager, rightick on it and choos@rend Datapointfrom the
context menu. This generates a trend log and links that data point to it.

12.12.3 Trend Triggers

Local trend objects can be operatedtiiyger mode In this mode, one or more trigger data
points cause the generation of a snapshot containing the values of the trended data points at
the time instant the trigger is activated. For a trend object, one or magertagnditions
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can be defined. Depending ¢the trigger data point type, the trigger conditions can be
refined.

Note, that the behavior of the trigger data point is influenced by the COV properties of the
data point. If theOnly notify on COV property is becked, the data point triggers only if

its value changes to the value of the trigger condition. If that property is not checked, the
data point triggers on every write with a value that matches the trigger condition.

To Configure Trigger Data Points for T rending

1. Select the trend object in thieend subfolder.

Mo, |Direction | Trend Mame Use |ID

TestTrend

2. Right-click and selec€onfigure Trend from the context menu.

3. Change to th&riggers tab.

NOTE: Of course, you can also change directly to Thiggerstab when creating a trend object.

4. ClicktheAd d éutton. A data point selection dialog opens.
5. Select one or more data points and ciik.
6. The triggers appear now in tiieend Triggers list.

Add...

X | Remove
Trend Triggers

Datapaint Type Condition

Yalue Update

7. In theManage Trigger Conditions you can refine the trigger condition depending on
the trigger data point aks.

8. When done with the data point setafick Save Changeso leave the dialog.

12.12.4 Deliver Trend Data via E -mail

Trend logs can be downloaded from the devicefilgatransfer This requires an active

action by the user. Alternatively, trend data can bé aemn email attachment. For doing

that, an email template has to be setup for the trend log to be transmitted. Trevéil

condition in the trend object can be used as a trigger to senthaniel wi t h t he trer
logger CSV file as an attachnten

For setting up @nails, the account information has to be configured on the device, e.g., on
the web Ul Then an eamail template can be created and the trend object attached as a
trigger.

To Create an E -mail Template for Trends

1. Create or configure anmail template.

2. Change to th#lail Triggers tab.

3. ClicktheA d d éutton and select a trend object.

4. In the Mail Triggers list, the added trigger data point appears with Fiie Level
condition.
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E-IMail Triggers
Datapoint | Type | Condikion
TestTrend Fill Lewvel

5. Change to théttachmentstab.

6. Select the trend log CSV filef the trend object in thattach File drop-down box and
click Add.

NOTE: ZIP versions of the CSV files are also available. Select those to save transmission
bandwidth and mailbox space.

Attachments Attach File ITestTrend_lDH.csv j

Remove
Attachment | Device File Path | Add Datetime | 4|

TestTrend_1014,csv Tempjuidftrendf 1014, csv I7

7. Click OK to complete the-enail template configuration.

12.12.5 Technology T rends

In the BACnet technology, trend logs can be exposed on the BACnet port via special
BACnet Trend Log objects. To create a technology trend select the port folder (e.g.,
BACnet Port) and then thelrend folder underneath. Follow the same instructions as
described in Sectiofi2.12.1 Please note that certain restrictions apply to BACnet trends
(see Section2.5.3.

12.13 Trend Data Points and Trend Controls

Since trends may be recorded either directhaligend control or independently by a trend
data point, the project designer needs to decide on abgassse basis which of the two
methods is to be used. Here are some of the aspects to consider:

12.13.1 Recorded by a Trend Control

1 Trends recorded by the trermbntrol itself are optimized for the graphical
representation on the screen. The control records exactly the amount of data
required to draw a smooth trend graph, given the resolution and size of the trend
control on the screen.

1 A trend control can recordp to 8 different scalar data points at the same time,
even on BACnet LVis devices. No Server object is required and there is no limit
of one point per recording. This makes it easy to record for example the CPU
load, which is a system register.

I The recoded data is tightly coupled with the trend control. In case the control is
removed, the data is deleted as well. Also, if the graphical layout of the control
changes, the data may need to be deleted as well since it no longer fits the
controls size.

I The recorded data will not be accessible to remote devices on the network, even
on BACnet L-Vis devices.

12.13.2 Recorded by a Trend Data Point

1 Trends recorded by an independent trend data point will record data at intervals
which are not optimized for a particular use that the graphical representation
may not be as smooth and processing may not be as fast as with data recorded for
a particular trend control.
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Trend objects are not related to a particular way of visualization and can operate
even without any trend otrol showing the data on the local device. The
advantage is that the visualization may be changed or even temporarily removed
from the project, without also removing the trend recording.

In cases where the same trend recording needs to be shown omtifges in

the project, using an independent trend object to record and hold the data in one
place may be preferable to having multiple independent trend controls record the
same data multiple times.

In case of BACnet {Vis devices, data recorded by antleobject is accessible to
remote devices on the network. However, this places some restrictions on the
functionality of the trend object. Only one data source may be trended and it must
be a BACnet server object located on the local device.

12.14 Remote AST Obj ects

12.14.1 Remote Scheduler and Calendar

Adding remote access to the configuration of a scheduler and calendar which is located on
another device is done by creating remote scheduler and calendar points. These points may
either be created from data obtained byetwork scan, or can be created manually
(CEA-709 only). Here are the steps to create the required points from a network scan:

f
f

Execute a network scan, as described earlier in this document.

From the points in the import folder, select the scheduler poiats are
interested in and use the commadde on Deviceto create suitable remote
scheduler points in your project.

Note that any existing calendar is automatically imported as well.

Adjust the basic settings for the newly created points, which are ralalale in
the folderRemote Devicedist the object name and descriptidine object name
will be used as the name for the scheduler, as seen on the display later on.

For BACnet, also adjust the poll cycle, which will be used to periodically fetch
the curent configuration in case the remote device does not support COV
subscriptions.

For CEA709, a static NV is created to receive information from the remote
device about changes to the scheduler configuration, so that the local device does
not need to pollthe remote device. Set a name for this NV (default is
nviSchedLink<numberpand assign it to a suitable function block.

NOTE:

Due to the static input NV which is required for a remote B8 scheduler point, adding
remote scheduler points will change #tatic interface of the device.

To keep the project reusable in different networks, it is desirable to create the remote
scheduler and calendar data point manually on CB@ devices and define the connection

to the scheduler server by the network bindifighe link NVs only. Instead of using data
from a network scan, the required data points can be created as follows:

1

Select the data point folder nam€élendarand useNew Remot e Cal
from the context menu in the data point list to bring up a ditdogreate a new
remote calendar point.

Version8.4

LOYTEC electronics GmbH

end



L-VIS User Manual 271 LOYTEC

1 Enter a name for the calendar point, a name for the input NV which will be used
to connect the calendar from another device to this data point, and select the
desired functional block in which the NV should be lodate

1 Press OK to create the calendar point (repeat for more calendar points if
required). There should be one calendar point for each device from which
schedule data is viewed, since the calendar point will carry the information about
exception days used the schedules.

1 Select the data point folder nam®&dheduleand use the context menu to create a
New Remote Schedulppint. Enter a name for the data point, a name for the
input NV which will be used to connect the point to a scheduler server and select
the functional block in which the NV should be located.

i Press OK to create the scheduler point and repeat for additional points as
required. Each of the created scheduler points will later provide access to the
configuration of the scheduler unit to whidfetscheduler link NV was bound in
the network (see below).

On CEA709 devices, there is one extra step to take before the new data points will be
operational: The new static input NV representing the remote calendar on the local device
(this NV is normally called nviCalLink needs to be bound to the output NV called
nvoCalLinklocated in the Calendar functional block of the remote device and the new static
nviSchedLinkNVs which were created for each remote scheduler point need to be bound to
the respectivenvoSchedLinkvariable located in the Scheduler functional block of the
remote device. The binding between thvSchedLinkariable on the remote device to the
nviSchedLinkariable on the local device defines which of the scheduler data points on the
local device connect to which scheduler unit on the remote device.

On BACnet devices, the new data points can be used right away to exchange configuration
data with the scheduler on the remote device. Just connect the new scheduler data point to a
schedule cotrol to view and edit the configuration of the remote devices scheduler.

12.14.2 Alarm Clients

Accessing alarm server objects on remote devices is done by creating remote alarm data
points. These points may either be created from data obtained by a networtr szanbe
created manually (CEXQ09 only). Here are the steps to create the required points from a
network scan:

1 Execute a network scan, as described earlier in this document.

1 From the points in the import folder, select the alarm server points you are
interested in and use the commadsk on Devicdo create suitable alarm client
points in your project.

1 For CEA709, select the new alarm client point and adjust the name of the local
NV (default name is nviAlarm_2). Also, you may assign this NV to one of the
VIS functional blocks as required.

NOTE:

Due to the static input NV which is required for a GE# alarm client point, adding
alarm clients will change the static interface of the device.

To keep the project reusable in different networks, it is delsin® create the remote alarm
data point manually on CERQ09 devices and define the connection to the alarm server by
the network binding only. Instead of using data from a network scan, a remote alarm data
point can be created as follows:
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1 Select the datpoint folder named\larmand useNe w Re mot fomAhear mé
context menu in the data point list to bring up a dialog to create a new remote
alarm point.

1 Enter a name for the data point, a name for the input NV which will be used to
connect the alarm senvef another device to this data point, and select the
desired functional block in which the NV should be located.

On BACnet devices, the new data points can be used right away to exchange alarm
information with the alarm server on the remote device. custect the new alarm client

data point to an alarm list control to view and acknowledge alarms reported by the
associated alarm server.

On CEA709 devices, there is one extra step to take before the new data point will be
operational: The new static inpMV representing the alarm client on the local device need

to be bound to the alarm output of the remote device from which alarms should be received.
A CEA-709 device normally delivers alarms through an output NV of type SNVT_alarm_2
located in the node ¢dct of the device, therefore the new input NV on the local device
must be bound to the alarm output NV of the remote devices node object.

12.14.3 Remote Trend Logs

A remote trend log provides access to trend log data, which is actually generated and stored
on anaher device. The remote trend log can load trend data from that device and supply it
to the L-Vis application o0 a CSV file. Please note themote trend logs amurrently only
supported b BACnetand OPQGechnology.

To Create a Remote BACnet Trend Log

1. Execute a network scan, as described earlier in this document. The scan folder is filled
with availabletrend logs

£ BAChet Metwork Scan

B LINg-221 (Steve)_224221
fj Datapoints (9 Ikems)
tj Alarm {1 Tkems)

=Y Trend (o

Items)

2. From the data points in the import folder, selectttbad logobjects you are interested
in andselectUse on Devicdrom the context man This creates suitable remdtend
logsin theRemote Devicedolder.

E---.f_;‘ Remote Devices
E. LIMZ-221 {Steve)(224221)
@ Trend {1 Ttems)

To Create a Remote OPC Trend Log

Import the LINX configuration containing the trend log to be accessed. This is done by
opening the OPC Server manager mentioned in setfdhilland loading the required
configuration file. This will create nhew OPC client data points, including any trend log
points available on the imported LINX.

12.15 Historic Filters

12.15.1 Create Historic Filters

Historic filters are used to wkrwith historic values of a base data point. These historic
values are derived by defining historic filter functions. An historic filter template is a
collection of such filter functions and can be assigned to any analog, binary, ostamati
base datagint. For more general information on historic filters refer to SedmhB.5
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To Create Historic Filters
1. Select one or more data points that shall serve as the base data points.

2. Rightclick and select th€onfigure Historic Fi | t eitem in the context menu. As
an alternative, click o[¢] of theHistoric Filter data point property.

3. The dialogSelect Historic Filter opens. Click orl# to create a new one.

4. In theCreate Historic Filter dialog enter a name and optionally a desimip

B ' Create Historic Filter

Mame Daily Consumption

Description

5. To add a new filter function to the list click on the add bu®nEnter a filter entry
Name and choose the desired peridglpe. The name will appear with the historic
filter relation and helps identifying it. Depending on the type define tpenaentDay
andTime. Select how mangamples agdhe filter goes back. The most current sample
is 606, the previous one is 0616.

Filter Entries E] L.

Mo.  |Name | Type Day Time samples ago Delta to current
midnight_todayl | Valve at hhmmss oftheday = [LV/ 00:00:00h O L]

6. To duplicate an entry click on the duplicate bui¥in On the duplicate modify the
settings accordingly.

Mo. MName Type Day Time samples ago Delta to current
0  midnight today  |Valueat hhmmssoftheday v | nja 000000 O 0
1 midnight_yesterday [Value at hhemm:ss of the day '] /A 00:00:00h 1 =

7. For getting tle difference of an historic value to the current value check th®btia

to current.
Mo.  Mame Type Day Time samples ago Delta to current
0 midnight_to_now [Value at hhkmm:ss of the day '] /A 00:00:00h 0O

8. Click on Save Changesand select the created filter template. For each filter entry
defined, a historicFilter property relation is created under the base data)oint(

|- energyCount 1 B @ = Value Ed
historicFilter (midnight_to_now) 11 [ ] n IE‘
historicFilter (midnight_today) 12 [ ] n IE‘
historicFilter (midnight_yesterday} 13 [O] ] n IE‘

12.15.2 Managing Historic Filter Resources

Historic filters are stored as template types in the project resourcesconfiguration
softwareprovides a resource manager which can be used to view, edit, import, and export
historic filter resources. When midying an historic filter template, all instancedich use

it are updated.

Select the commandi st or i cfronk thd Editenrersudo open the resource manager
dialog. Select a filter type and click the edit butsZnto modify it. Use the plus button to
add new filters and the minus button to delete selected filters. Click the duplicatel®ltton
to create a duplicate of the selected filter. Click the import blfaldo load historic filters
from disk. When importing, filter definitions of the same nane @rerwritten. Click the
export buttor®l to store current filters to disk.
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12.16 Data Points in L -Vis Projects

When referencing a data point of the data point configuration via-¥is Idata point

object, the initial direction is taken over from the referencath ¢hoint, with value data

points being used for read access by default. If needed, the data flow may be reversed by
setting an option in the-Vis data point object. This is important because the data flow

direction determines how a data point will bedubg other objects in the tree. For example,

a mat hematic object wildl assign variable nam
the result of the calculation to all output data points. For controls, the direction of the
attached data points deténa if the control will be selectable (to input new data) or not.

NOTE: The direction is defined from the point of view of thRél§ device in question, referring to
the network side, not the application side. Therefore, an input data point will receive ne
data from thenetworkand deliver this data to the-Vis application whereas an output
data point will write new data from the WIS applicationto thenetwork

Data points in an Vis project fall into one of the following categories:

1 Favorite: A favorite is a symbolic link to another data point. It can be used to
define a virtual data interface which can be connected to real data points during
integration. It may be helpful to build reusable templates or collect data from
different base folders into erfavorite folder.

I System Register:System registers cannot be created by the user. They are
provided by the device to modify certain internal system parameters, like the time
zone, IP address, BACnet device instance number, or others, or read the current
value of a system parameter like the current time, CPU load, free memory, and so
on. A system register object is either a reaty or a writeonly value, and is
accessed via a system register data point of the appropriate direction.

I User Register: A userregister is a place to store data internally, instead of
communicating with other devices on a network. Registers are used to internally
transfer data between objects, for example when a mathematic object calculates a
value which should be displayed on antrol, the result of the calculation is
stored to a register and the control reads the value from the register for display. A
register is therefore always represented either by a data point of type value (r/w)
or by two separate data points. One to waiteew value to the register and one
by which the current value of the register can be read.

1 Local Network Object: A local network object refers for example to a static or
dynamic network variable (CEA&09 models) or a BACnet server object
(BACnet models) wich exists on the device. Most of these communication
objects are either writenly (output NV, BACnet input object) or reanhly
(input NV, BACnet output object). They are therefore represented by one data
point with the appropriate direction. One exdaptto this rule are BACnet value
objects, which may be read and written and which are therefore represented like
user registers (either one value data point or two separate read and write points).

1 Remote Network Object: A remote network object is a reérce to some object
existing on a remote device on the network. Such a reference is callehta
mappingon BACnet devices, since it maps the value of the existing data point on
the L-VIS device to a communication object on a remote device. Depending on
the direction of data flow, the mapping can be either read (poll or COV) or write.
There may be more client mappings for the same remote object, for example to a
remote BACnet value object, which can be read and written and is therefore
represented by twealient mappings. On CEX09 devices, external network
objects are calledxternal NVssince they are references to NVs located on other
devices. A remote network object is usually only constructed from data retrieved
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by a network scan and will only worksdong as the referenced object on the
remote device does not change.

NOTE: From the data which is retrieved by a network scan, it is possible to create a local network
object from the client mapping. The user will decide if a client mapping or a locabriet
object is the better solution, which depends on the network technology and the type of
installation. For CEA709, it is usually better to create local network objects and use a
network management tool to define the bindings to other devices in tinarkeor BACnet
it may be more convenient to use client mappings instead.

1 OPC Client Objects: An OPC client object is a data point on the LVIS device
which represents an existing data point on a remote OPC server, for example a
LINX device. Such data pdim are created by importing a LINX device
configuration and providing the IP address of the corresponding device. The
resulting data points will be available in a top level data point folder, next to the
L-Vis folder. For each imported LINX device, a neoptlevel folder will be
created, holding all OP@ccessible data points of the remote device.

NOTE: OPC client objects do not connect to the network side of the remote device, but to the

application side. That is, the LVIS panel will function as a rempieation for the LINX
device, controlling the LINX data points in the same way as for example a logic program
running on the LINX device or the Web Ul of the LINX device. A local network output on
the LINX, represented by a write data point, will alsorégresented by a write data point

on the LVIS, just as if the LVIS application would be running on the LINX device. In
contrast, remote network objects are always in reverse direction, since the data sent out by
the remote device over the network willrbeeived by the LVIS device and vice versa.

1 Modbus Register: A Modbus register object is similar to a user register, but with
data types and sizes which are compatible to Modbus network technology. It can
be created on Modbus interfaces which operate awesimode and will be
accessible via the Modbus interface by external Modbus masters. These data
points are also called Modbus slave data points.

1 Modbus Remote RegisterA Modbus remote register object maps to a MOdbus
register on a remote Modbus slave deyiwhich can be accessed via a Modbus
interface on LVis operating in Master mode. This is the standard type of
Modbus data point, since-Vis will usually act as the Modbus Master, reading
out register values from Modbus slave devices like energy meters.

New objects can either be created manually, or from template objects which were
automatically created based on information provided by a file or a network scan. The
various objects and the way to create them are explained in the following sections.

12.16.1 User Register

A new user register is very easy to create. Select the data pointUisldeRegistersright-

click in a free area of the data point list, and sedetw D at afrop thé context
menu. A new dialog appears, asking for two nameBatapoint Nane and aRegister
Name The first one is used for the name of the data points which will be created. The
suffix _Read or _Write will be appended to this name, to identify the read and the write
point. The second is the name of the register itself. Youle®ye either one or even both
names empty, in which case a suitable default will be chosen.

For a description of the available register types which can be selected from a dropdown list,
see Sectiod2.1.8about user registera general.

There are check boxes to define ieection of data flow needed for the new register.
Usually a local register will be read and written, so either s&lakliie to create a single
data point for read and write or uncheck Yaue option and chck both option®keadand
Write for two separate data points.

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 276 LOYTEC

The optional check box to create the register as a parameter can be used to avoid the need
to set this option in a separate step later on, if this requirement is already known. Note that
this ogion can be changed later at any time.

12.16.2 Local Network Variable (CEA -709)

For CEA709 models, local network data points refer to local network variables onthe L
VIS device. If there are dynamic NVs present on the device, suitable data points will be
createdautomatically. All manually created data points will therefore create additional
static network variables on the device.

NOTE: Adding, removing, or otherwise changing the static network variables of a7OBAevice
may have an impact on the integratiohtbe device in your network. The configuration
software will automatically determine if your changes need special attention and warn you
if the required modifications cannot be made automatically. Refer to sécfdifor mae
information on this topic.

To create a new static NV, select the folder narhedal NVsand use théNew Data
p o i rcaménand from the context menu. A new dialog will open and request the required
information to create the new NV, which is:

1 Datapoint Name Enter a name for the data point created for the new NV. If this
is left blank, the data point name will be derived from the programmatic name of
the network variable.

1 Programmatic Name: The programmatic name of the network variable on the
device. There r@ certain restrictions to this name, which originate from the
underlying network technology. For example, the name may not exceed 15
characters. Also, the name should start with the prefix nvi or nvo. If this is not the
case, a suitable prefix will be aeftito the name automatically (depending on the
selected direction).

1 Resource File:This dropdown list contains all resource files currently installed
on the system. Select the desired resource file, which contains the data type you
want to create. The stdard network variable types (SNVT_xxx) are defined in
the resource file called STANDARD. If any additional resource files containing
user defined type definitions (UNVT/UCPT) are installed on the system, they
will be available in this drop down box for setion. In case the desired resource
catalog is not listed in the drop down box, check the installation of your third
party software.

1 Type: The desired type of the network variable. The available types in this
dropdown depend on the resource file seleb&fdre.

9 Direction: Input or output, as seen from the network side.

1 Functional Block: The functional block in which the NV should be located. L
VIS provides an array of eight functional blocks to organize your NVs and keep
them separate from other NVs orettevice which are managed by the device
firmware.

1 NV Flags: Flags for the newly created NV. You may leave these untouched.
Most of the flags will be handled by the network management tool later on. The
most important one which cannot be set by other tigalke polled flag. This is
automatically set for newly created NVs as required.

12.16.3 Local Server -Object (BACnet)

On BACnet models, local server objects may be created to communicate with other devices
on the network. The basic object types supported are@nainary, and mukstate, each
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available as input, output, or value object. Since a value object may be read and written,
two data points will be created for each value server object when the project is designed for
firmware before 4.6. For newer projeca single value data point is created, unless the
project settings indicate that this is an older project which is still using read/write data
points. See Sectiol3.2.1for a description of the relevant option.

Note that one created, a value data point is not automatically split into two separate points
when changing the target firmware version from 4.6 or newer to 4.5 or older. Watch out for
value data points before using a project designed for 4.6 or newer on an olider tev
most cases, it is preferable to update the firmware of the old device instead.

NOTE:

BACnet defines the direction of data flow from the point of view of the application running
on the VIS device. An analog input object therefore accepts inpum fitee user and
transmits this data out to other devices on the network. An analog output object receives
data from the network and outputs it to the application (show data on the display). A
BACnet input object is therefore represented by an output datd, pchereas a BACnet
output object is represented by an input data point.

To create a new server object and the required data point(s) to represent it, select the folder
named Server Objects and use the context menu to add a new object. A dialog will open
requesting the required information to create the new server object. The following data may
be entered:

1 Datapoint Name: This is the name of the data point representing the BACnet
server object. You may leave this empty, in which case the server obijeet na
will be used.

I Object Name: The name of the server object to be created. This is the name
which will be seen by other devices on the network.

1 ObjectType:Sel ect the required object type he
6out put 6 her eBA&netnansny cutes fdri ohjerts, ta explained
above.
1 Engineering Units: Optionally, specify the engineering units for your server
object. This will be available to other devices on the network as a property of
your server object.
1 Description: As above, opbnally specify a description for the server object. In
contrast to the data point description, the description given here will be available
as a property of your server object for other devices or system integrators to read.
1 Device Type:Optional propertyfor your object, as above.
Once all the required information has been filled in, the but@ate Server Objeds used
to create the new server object and the required data point(s) to represent it. As explained
before, you will get either two separatad and write data points or a single value data
point, if you create a server object of type

12.16.3.1 Map other Properties than Present_Value

When creating a BACnet server object, theesent_Valueproperty is mapped by the
created data point. That meansting and reading on the data point reads or writes the
Present_Valuelf other properties shall be accessed, they must be added to the BACnet
server objectbés data point.

To Add other BACnet Properties

1. Select the BACnet server object for adding properti

Version8.4

LOYTEC electronics GmbH



L-VIS User Manual 278 LOYTEC

2. Rightclick on the data pointand selektd d / Re move BACnheftomthe operti
context menuThe dialog appears as shotelow.

Add/Remave BACnet Properties @
Object Name BACnet Property Read R/W Active Priority &
analogl Present_Value O

Deadband ] [

Description [ [

Event_State ] L
High_Limit ] [ i
Low_Limit ] o

Max_Pres_Value ] ]

Min_Pres_Value 0o ]

Object_Name ]

Reliability O [

Relinquish_Default ] O

Resolution ]

Status_Flags £

Status Flags IN ALARM [ -

Figure38: Dialog for adding/removing BACnet properties.

3. Check the additional properties. Chigy the Read box will add an input data point,
checking theR/W box will add a value data point.

4. Click Close The selected data point can now be expanded with the plus icon and show
its additional properties as sdlata points.

= ALL 1 = [ Out Al Analog Input
High_Limit U B B vawe AL Analog Input
Lowi_Limit 12 B [ vale A1 Analog Input

5. To remove properties germ the same steps and uncheck the corresponding-check
boxes. Alternatively, select the property (or more) and pred3dtetekey.

12.16.3.2 Read the Active Priority
In BACnet objects that possess a priority array the effective value depends on the used
write priority slots. A special data point on the device can be added that allows reading out
the active priority of such an object, giving a value between 1 and 16.
To Read the Active Priority of a Local Object

1. Select the BACnet server object for adding propsrtie

2. Right-click on the data point and seleetd d / Re move BACnHeftomthe opert i
context menu. The dialog for mapping BACnet properties to data points appears.

3. Forthe Present_Valuselect the additional box Active Priority.

BACnet Property  Read Write | Active Priority |

= Ol -
To Read the Active Prior ity of a Feedback Value
1. Select a write client mapping.

2. Rightclick on the data point and seleCteate Priority Feedback Point from the
context menu.
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3. A new data point is created, which contains a special client mapping to read the active
priority out of the remote object.

12.16.3.3 Write with Priority

In BACnet objects containing a priority array, the effective value depends on the values
written to the individual priority slots. To access these slots, additional priority output data
points can be added for writing the BACnet object at different priorities. A write priority
between 1 and 16 can be specified which each of the output points.

To Create a Priority Write Data Point

1. Select the commandable BACnet server object.

2. Right-click and selec€reate Priority Write P o i nfrioré the context menu.

3. Adialog pops up and prompts for the write priority. Note that write priority can also be
changed later.

4. The new priority write data point appears below the original BACnet server object data
point.

iDatapointName iNo. OPC  Param PLC  Direction
Aol 1 @ In
RSt vt R I T

12.16.4 Remote Network Object

Since there is a lot of information required to create a mapping for a remote network object,
such objects are usually only created from existing templates. The first step therefore is to
either scan the network for remote network objects or import adilget a list of available
template objects from which new mappings may be created.

12.16.4.1 CSV /EDE Import

Use the context menu of the file import folder and select the comimgtt File. Browse

to the CSV file you want to import and select it. For BACnetlats, standard EDE files

may be imported through this method. For CGE®9 models, a similar file format was
specified so that tools may be developed which are able to output data in a format the
configuration software is able to read. An example CSV fie CEA-709 is installed
together with the configuration software.

Once opened, the contents of the file will be parsed and suitable data point templates will
be created in the file import folder. These templates are then used in a later step to create
client mappings for use on the\!IS device (see sectid.16.4.3elow).

12.16.4.2 Network Scan

Scanning an existing network is another way to generate template data points. Depending
on the type of device and the current operating modéeotonfiguration software, there
are different ways to scan the network:

1 BACnet, no connection to a deviceln this mode, there is currently no way to
scan the BACnet network. To execute the scan, a connection to a BACnet device
must be established first

1 BACnet, connected to a deviceThe network can be scanned by th&/IS
device, which reports the results back to the configuration software. To start the
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scan, use the context menu of BACnet Network Scafolder and select the
menu itemScan BACnet Neork

1 CEA-709, no connection to a deviceln this mode, network scanning is
currently not possible. Connect to a device first.

1 CEA-709, direct connection (not LNS mode)in this mode, network scan is
currently not possible, because the scanner engindvemldvice can only be
operated over a TCP/IP link.

1 CEA-709, connected to a device via TCP/IRn this mode, the device is able to
execute a network scan and report the results back to the configuration software,
similar to the BACnet scan. Since the devamans the physical network, the
results can only include information which is stored on the devices in the field,
not information which may be present in an LNS database, like a device name,
functional block names, or NV display nam@&s. start the scanyse the context
menu of the scan folder and sel8ctan CEA709/852 Network

1 CEA-709, connected to a device in Plutn mode: In this mode, scanning is
done on the LNS database. The devices do not need to be physically present. The
information gathered fromthis type of scan will usually include more
information, because there is more information about the devices available in the
LNS database. However, finding a device through this type of scan does not
necessarily mean that the device will actually be lakbe on the physical
network, whereas the results from a direct network scan will reflect the network
as currently seen by the\WIS device running the scamo start the scan, use the
context menu of the scan folder and sefdn LNS Database

A new window will open, which is used to conduct the network scan. Depending on the
type of scan, the window will contain different controls and options to conduct the
operation. A few things to note are:

1 BACnhet Scan: As the first step, the current list of devicglsould be updated
using the buttorRefresh Device ListAfter a while, the list of available devices
on the network will be shown in the device list. Now one or more devices may be
selected from this list and the objects available on the selected desitds
scanned by pressing the buttBnan ObjectsThis step may be repeated for all
required devices. For each device, a new-felder will be created and the
objects found on the device will be created in thisfelder.

1 CEA-709 Scan: Note that the déce you are connected to must be
commissioned in order to execute the scan. If it does not yet have a valid network
address, a suitable address may be assigned in the area&Ceadlestted Scanner
Device If you want to see a list of all reachable devjeese the buttoDiscover
Devices alternatively start scanning for service pin messages by pressing the
button Discover on Service Pjrthen go through all required devices and press
the service button, which will add the device to the list of availablécds, and
stop the process using tB®nebutton when finished. Once the list of devices is
ready, use the buttddican Devicéo get a list of objects available on the device.

 LNS Database ScanThe current network will be selected from the database
autamatically. Select the desired channel from the list of channels at the right to
see a list of devices on that channel. Now either scan all devices on the channel
using the buttorscan Channebr select individual devices from the list and use
Scan Devicéor individual device scan.

When you are done with all the required devices, close the scanner window and return to
the datgpoint management window. The scan folder should now have-fofidr for each
of the scanned devices, containidgta pointsrepresenting thecommunication objects
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available on these devices. Now the required mappings may be created from these template
data points (see next section).

12.16.4.3 Create Mapping

Browse through the available data points in the import folder and select the ondsctor
mappings should be created. Multi selection within the same folder is possible. Open the
context menu and seleldse on Devicek-or all selected points, a suitable remote data point
will be created.

NOTE: The data direction of the points created lire import folder are set from the point of view
of the scanned device, since they represent communication objects which are available on
the remote device (for an input network variable on a remote device, you will see an input
data point in the import fdler). Once the point is used to create a remote network data
point on the LVIS device, the direction will change, since an output network variable will
be required to send data to the remote devices input network variable.
To simplify the selection and ofiguration of remote network data points for GEZB89
devices, it is possible to create device configuration templates for the different program
IDs. The device template defines a set of network variables and their configuration, which
can be used as a tphlate when a device of the specified type is added to the project. To
add new network variables to the device template, select the desired imported data points
from the import folder and select the context menu comnusadas Templat add them
to the respective device template, which will be automatically created for each device in the
CEA-709 Templatefolder. On these templates, you can now configure a few settings like
the desired data point name, or the type of data point (external or static N¥¢. §éténgs
will be applied automatically when a data point matching the template is added.
When the templates are ready, it is possible to use all data points from all scanned objects
which match one of the available templates, and have the defaulgsedfiplied to the
newly created data points. To do this, select the comnusdon device and apply all
templateson the top level scan folder.

NOTE: A remote network data point refers to another device in the network, which had a certain

configuration atthe time the scan was executed. If the configuration of the remote device
changes later on, the remote network data points may stop working until the network is
rescanned or the mapping to the remote device is changed manually to reflect the new
configuraton. To avoid this situation and to keep a project reusable for different networks
or different subsystems within the same network, it is therefore desirable to create local
network data points instead when using a €HE® device, and use network variable
bindings to define the communication between thd3 device and other devices. This
way, the same project file may be used in different rooms, communicating with different
devices and not be specific to a certain room.
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13 Project Settings

Using the commathProject Settingérom theFile menu, a number of advanced options can
be controlled which apply to the entire project. The dialog is organized in a number of
property pages, which are explained below.

13.1 Basic Settings

On this property page, the basic setsperformed. The areas of the property page are
explained in more detail below.

13.1.1 Page Protection

In this area, all options related to access control can be configured. Access control is
described in detail in sectidiy.1 Thefollowing data can be set:

1 Setup PIN Codes:This button opens a new dialog where the 16 available access
levels can be configured. For each level, a name and a PIN code can be entered,
except for level O (the lowest level) which cannot be protected.

1 Next download sets PIN codeslf this checkbox is selected, the next project
download will reset the PIN codes stored on the device with the codes entered in
this project. Otherwise the PIN codes of the devices are not modified. PIN codes
can be changed on tlkevice during runtime by writing new PIN codes to the
PIN code Set system registers.

1 Lock open pages after:This sets a timeout after which the system resets the
current access level back to 0, if no user input was detected ¢gotat).

1 Go to default page after: This sets a timeout after which the system will switch
back to the page marked as the default page, if no user input was detected.

13.1.2 Timeout Values

This section is used to define various time limits. The following timeout values are
currently availale:

1 Leave edit mode after: The amount of time after which a control which is
currently in edit mode (accepting user input) and is not being used will cancel
the input operation, possibly restoring the value which was in effect before the
user input wastarted.

1 Popup menu after: The amount of time the user has to touch the screen on an
empty area to pull up the navigation menu. In projects where navigation is
usually accomplished by custom buttons on the screen, this timeout can be set to
a high value.
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1 Hide popup after: The amount of idle time after which an open navigation menu
or other popup is closed automatically, without changing to a different page.

 Hide selection after: The amount of idle time after which the selection frame of
the last used contr@d removed.

1 Signal long press after:The amount of time a control has to be touched to
trigger a long press action. If the control is released within a shorter period, a
short press will be triggered.

1 Dim backlight after: The amount of idle time after wdh the backlight is
dimmed down and the device enters standby mode. This may have effects on
other functions, for example a schedule control may return to the weekly
overview page and show the current date.

1 Backlight OFF after: The amount of idle time aftewhich the backlight is
completely turned off. Note that this time has a minimum value to protect the
CCFL lamp from turning off and on too often, reducing the life time of the lamp.
Restarting the lamp after it was turned off typically consumes an depitva
lifetime of 10 minutes in normal operation.

13.1.3 Sound

This section controls the sounds produced when touching the display and entering values.
The frequency of a low pitch and a high pitch sound may be entered and the sound output
can be turned on and off

13.1.4 OEM Bitmaps

In this section, bitmaps can be specified to customize the about page (shown during system
boot) and the PIN code entry page (shown when a protected page is accessed and the
current access level is not sufficient). The bitmaps must matalesbkution of the display

(for example 320x240). Suitable template bitmaps are installed together with the
configuration software. For newer firmware versions, it is recommended to design
dedicated pages as part of the project and declare théogasPag or About Page See
section11.4.1for more information about this feature.

13.1.5 System Strings

Pressing the buttoBetup System Stringpens another dialog, where a number of strings
can be translated to match the requiremehth® project. These strings are used by the
specialized controls on the device to edit schedules, calendars or display alarm lists. A set
of translations may be given a name in Bresetfield, which can then be saved using the

Add button. The translatiois then stored on the system and will be available in the Preset
dropdown list for reuse in other projects.

13.2 Extended Settings

On this property page, some less frequently used options are available.

13.2.1 System Flags
The following system flags are currendlyailable:
1 Lock pages in setup menulif this option is checked, the pages of the binilt

system setup menu will be protected at level 15, otherwise they will be public. If
the default setup menu is not used, this option has no effect.
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Hide setup menu:This option instructs the device not to add a link to the -built

in setup menu, so that the buiiit setup is not accessible. The user may provide
customized setup pages instead, matching the local language and the design of
the other pages. See secthf for details on this topic.

Disable touch gesturesThis option disables the standard touch gestures used to
scroll between pages or access the menu. The lock only applies to standard touch
gestures and does not prevent swipe gestirom triggering action objects.

Ignore data point value state: This is a compatibility option which will be
checked automatically when an older project is loaded. Turn it off to enable the
new feature of tracking the state of a data point in additoitst value. For
example if an input NV has a receive timeout set and does not receive a value,
the point will go OFFLINE and the display will indicate that the value shown is
no longer considered validlsing invalid values in a formula will automaticall
invalidate the resultTherefore it is possible to turn state tracking off for
individual data points (see the description of the data point object). The checkbox
here is a master switch to turn state tracking off for the entire project.

Create separatedata points for read/write: This is a compatibility option,
which is automatically set for projects created with older configuration software.
It makes sure that new data points for bidirectional data transfer are still created
as separate read and wiiteints, instead of a single value data point. To upgrade
an old project to use value data points instead of read/write pairs, convert the
existing data points as needed using the context menu con@eawvert to value

and uncheck this option for future daaints to be created as value data points.

Enable deploy to LROC device:Used by the EROC automation system to
determine if this project should be compiled and deployed automatically.

Enable all settings:Can be used in LWEB projects to enable all progedtings,
even those which are not used by LWEB clients. This can be helpful with a
workflow where the primary design is done on an LWEB project and this project
is later converted and downloaded to LVIS devices. In LVIS projects, this setting
may enabldeatures which are otherwise hidden because they are LVIS specific
(not supported by LWEB) and will therefore break compatibility of the LVIS
project with LWEB clients, which can be a problem in some use cases.

13.2.2 System Settings

The settings which can be dwin this section are:

1

Device Name:A device name can be given using this field. It will be used as the
host name when the device requests an IP address at a DHCP server and it will be
used as a server name by the bmilVNC server. The device name wélso be
available on the device in a system register, so it can be displayed or connected to
other data points so that it can be seen on the network.

Time Source: This dropdown list allows to set a specific source for time
synchronization. This avoids pgible conflicts if there is a time signal coming in

from more than one source and the time is not the same. Select the desired source
for time synchronization from the list.

Update Scheduler Config:This dropdown list is used to set the behavior of the
corfiguration software when a project was downloaded to the device or uploaded
from the device and there are local schedulers configured. Depending on the
setting here, the configuration software will either automatically synchronize the
scheduler configuradh data, ask the user if the configuration should be updated,
or not update the configuration, in which case the user may manually update
using the commands from the connection menu.
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1 Create data points during paste:Set the behavior of the configuratiorfteare
when objects are pasted from a different project and not all of the referenced data
points can be found in the destination project. Missing data points can either be
created automatically as needed (classic behavior), not created at all (will break
the reference in the pasted object), or the user can be asked what to do (new
default behavior).

1 Keypad Button Size: Specifies the desired size of the keypad buttons on the
display (width x height) in millimeters.

13.2.3 System Colors

This section is used to adjuthe general system colors. They will be used on the device by
elements which are created dynamically, for example the keypad, and will be used by the
configuration software as default colors for new objects when no other defaults are set by
the user (ugg the buttorSet as Defaujton theCommon Propertiespage.

13.2.4 Unit System

This section is used to set the unit system to use for engineering the project. It influences
the unit in which default values, limit values, COV increment, or other data pointrpespe
specified in data point units, are displayed and entered in the configuration software. The
effective unit is also reflected in the LCD preview, when numeric controls display the unit
of the connected data point.

If the optionSet unit systemis set,the device will take over the configured unit system
setting whenever the project is downloaded to the device. Otherwise, the unit system
selected for project engineering is independent of the unit system selected on a specific
device for operation. TheeHling can be changed on the Web interface of the device, via a
system register, or on the device commands page of tharbaédtup menu.

13.2.5 Time Zone and DST

At the bottom of the page, a checkbox can be set to enable automatic control of the UTC
offset, b&ed on a region selected from the dropdown list. If enabled, the device will
automatically control the UTC offset register and also automatically switch between
standard time and daylight saving time, if applicable for the selected region.

13.3 Localization

This page contains options and settings related to project localizktisrused to define
the list of project languages and set tlsirtkd locale for each language, if supported by the
selecteddevicemodel

13.3.1 Project Languages

The Project Languagesrea ontains a few buttons to add and remove languages and
change their ordeBelow the buttons is the list of currently available languages. Selecting
an entry from the list switches the project editor to the corresponding language. Any
modifications to thedcale settings (see below) or text and font settings of individual
objects will apply to the selected language.

The buttons from left to right:

1 Add a new language, based on the currently selected one. All text and font
settings as well as the locale sagtirfor the new language will be initialized from
the currently selected one. Based on this copy, the user may adjust the properties
of the new language and start translation of text and font settings.
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13.3.2 Locale Settings

13.3.3 Options

1
1

Move the currently selected language by one position The psition of a
language in the list is important for run time language selection, because
languagesare identified by nhumbers fron0 up to the total number of available
languageswith languaged being the first language in the list.

Move the curreny selected languagfown by one position (see above).

Deletethe selected language.

For each language, the gle=d locale can be configured in thecale Settingarea

il

Language: Select the desired language of the project from a list ofntiwan
190 available languages.

Region: In case the selected language is spoken in different regions of the world,
refine the selection by picking the appropriate region. This will change details
like the used decimal separator, grouping character, oeroyrof the locale to
match the selected region. It will also influence the selection of available scripts
and calendar systems (see below).

Script: In some regions, more than one script is commonly used. For example,
Hong Kong may use either simplified eraditional Chinese. In most cases,
however, the script will be automatically defined by the selected language and
region, without any options to choose from.

Calendar: The calendar system to use. While most regions exclusively use the
Gregorian calendathere are some regions in which multiple different calendar
systems are in use. For these regions, the calendar selector becomes available and
lists the commonly used calendar systems for the selected region, for example
Gregorian, Hebrew, and Islamic foggion Israel.The selection of the calendar
system has a big impact on how dates are displayed in a locale aware date
control.

Numbers: The number system to use. The settibgfault selects the number
system commonly used for the selected combinatidargfuage and region and
is the preferred setting.

Whenever the current language is changed during run time by writing a different language
number to thd.anguage system register, the corresponding locale will be put into effect
automatically. In additionct the selected language number, the currently active locale is
also available in a system registealledLocale ID. However, there is no need to manually

set the locale when project languages are used. For single language projects that still want
to chame the locale, see SectiBmegarding manual locale control.

There is currently one option, which was moved fromEhtended Settingspage to the
Localization page:

il

Support complex writing systems:This option enablesupport for complex
writing systems such as Arabic, Devanagari, Bengali, Thai, Hebrew and many
others belonging to the family of Abjad or Abugida scripts. These scripts are
often bidirectional and require complex text shaping and layout engines to
display orrectly. It is available as an option for LVEBVEX devices and always
turned on for LWEBBOX projects. Note that this option will also improve text
layout in western scripts by using ligatures and other advanced layout features, as
far as provided by théont. If an existing project is converted to the new layout
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engine by turning this optioonn, the project must be -ahecked for possible
problems due to changes in text layout.

NOTE:

This option causesignificant overheadduring text layout. Especiallgn pages with a lot

of individual short pieces of text, like a page with a large number of text or number
controls, it will cause noticeable delays when switching to a different page, or updating a
complex control with a large amount of text. In projectécly do not require support for
complex writing systems, consider to turn this option off for maximum performance.

13.3.4 Manual Locale Control

The current locale can be changed manually during run time by writingcalled locale
ID string to thelLocale ID sygsem register. The following sections contain detailed
information regarding manual control of the current locale.

NOTE:

In general, it shouldhot be necessary to set the locale ID string direcsiyce a different
locale will only be required when changirthe project language. However, switching the
active language will automatically set the locale configured for that language, so there is
no need to manually change the locale, exdept single language project with a
requirement for different locale gmgs within one language

When the locale ID is changed manually during run time in a single language project, the
following algorithm applies:

1 When a new project is downloaded, the device checks if the Isetilagin the
new project is different fronthe old project. If yes, the settings from the new
project are taken over (activated on the device). Otherwise, the current device
locale remains unchanged, even if it is different from the project settings.

This ensures that changing the locale settofgthe project in an otherwise static system

(no run time changes) will take effect after download, and at the same time keep any run
time selection of a different locale persistent across project downloads, as long as the locale
setting of the project reans untouched.

NOTE:

It is not recommendedo mix run time language selection and manual control of the locale
ID. The results may be unexpected. The devicerdmesore a run time modified locale 1D
for each of the available languages. Selection ddrgliage will always install the locale
defined for that language in the project settinggerriding any manual modificatian

13.3.4.1 Locale ID Format

In case the localéor the selected language going to be changed during run time, it is
necessary to undersié the format of the locale specifier string in order to construct valid
input for the system registeh locale ID string consists of one or merpieces of ordered
information:

1 Language Code:The first part of any locale string is the language identifier.
Languages are specified using a detter lowercase code for a particular
language. For example, Spanishes English isen and French idr. The two
letter language codellows the ISG639 standard

9 Script Code: The optionalfour-letter script codedllows the language code. If
specified, it should be a valid script code as listed on the deit80G15924
Registry for exampleLatn for Latin, Hans for simplified Chinese, odpan for
Japanese.

1 Country Code (Region): There areoften different languageooiventions within
the same language. For example, Spanish is spoken in many countries in Central
and South America but the currencies are different in each country. To allow for
these differences among specific geographical, political, or cultural regions,
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locales are specified by twetter, uppercase codes. For examp8 represents
Spain andMX represents Mexico. The two letter country code uses the3158
standard.

1 Keywords: The final element of a locale is an optional list of keywords together
with their values. Keywords must be unique. Their order is not significant.
Unknown keywords are ignoredhe following keywordsmay be useful to
override the default settings of the selected locale:

0 calendar: A calendar specifier such agegorian islamic chinese
hebrew japanese or buddhist See Sectiori3.3.4.2below for a list of
valid calendar names.

0 currency: A standard threéetter currency code, such BsSD or JPY.
Can be used to override the default currency of thetseldocale and is
used by the currency format of number controls.

0 numbers: A numbering system specifier suchfasexampldatn, arab,
deva hans or thai. The numbering system defines the set of digits used
for decimal formatting, such datn for westen (ASCII) digits, orthai
for Thai digits. The numbering system may also define complex
algorithms for number formatting, such dmnsfin for simplified
Chinese numerals using financial ideographdist of valid numbering
system names is given in Sectibh.3.3.

NOTE:

The numbers keyword can be used to globally override the default numbering system
specified by the selected locale. To use specific numbering systems for individual controls,
override the numbering system directly in the controls properliee global setting only
affects controls which inherit their numbering system from the locale (default setting).

The basic syntax to combine the individual pieces of information and form a valid locale
specifier, requires thdanguage script, andcounty codes are separated by underscore. If
keywords are specified, an @ sign must be used to separate the base locale from the
keyword section. Keywords are given usingegy=valuesyntax, where multiple keywords

are separated by semicolons:

language_script_  country@keywordl=valuel;keyword2=value2....

Anything except the language code is optional, so it is valid to just select a language by
writing en (English),de (German),jp (Japanese), or any other IB39 language code to

the system register. However,rimost cases a language and a country code should be given
to fully specify a locale, since the country code defines how numbers are formatted
(decimal separator, grouping, and currency).

Example: Japanese for Japan with native calendar and numbering system:
ja_JP@calendar=japanese;numbers=jpan

Example: Traditional Chinese for Hong Kong with Traditional Chinese calendar:

zh_Hant_ HK@calendar=chinese

13.3.4.2 Calendar Names

This section lists the valid calendar names for use witcdlendar keyword:

buddhist: Thai Buddhist calendar
chinese Traditional Chinese calendar
coptic: Coptic calendar

dangi: Traditional Korean calendar

f
f
f
f
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f
1
1
1
1
1
f
f
f
f

ethioaa Ethiopic calendar, Amete Alem (epoch approx. 5493 B.C.E)

ethiopic: Ethiopic calendar, Amete Mihret (epoch approx, 8 C.E.)

gregorian: Gregorian calendar

hebrew. Traditional Hebrew calendar

indian: Indian calendar

islamic: Islamic calendar

is08601 ISO calendar (Gregorian calendar using ISO 8601 calendar week rules)
japanese Japanese Imperial calendar

persian: Persian calendar

roc: Republc of China calendar

The following calendar systems are currently not supported by LBEB303, but can be
used on LVIS3ME devices:

1
f

f
f

islamic-umalqura: Islamic calendar, Umm &ura
islamic-tbla: Islamic calendar, tabular (intercalary years
[2,5,7,10,13,18,8,21,24,26,29] astronomical epoch)
islamic-civil: Islamic calendar, tabular (intercalary years
[2,5,7,10,13,16,18,21,24,26,29¢ivil epoch)

islamic-rgsa: Islamic calendar, Saudi Arabia sighting

13.3.4.3 Numbering Systems

This section lists the valid numberirgystems for use with theumbers keyword. The
following systems are supported on every client:

A —a_—a_a_8_8_92_92_-292_-2_-292_-292_-9_-29._-29_-29._-29_-9_-2

latn: Latin digits

arab: Arabic-Indic digits

arabext: Extended Arabidndic digits
bali: Balinese digits

beng: Bengali digits

deva: Devanagari digits

gujr: Gujarati digits

guru: Gurmukhi digits

hanidec Positional decimal system using Chinese number ideographs
khmr: Khmer digits

knda: Kannada digits

laoo: Lao digits

mlym: Malayalam digits

mong: Mongolian digits

mymr: Myanmar digits

tamldec:  Modern Tamil decimal djits
telu: Telugu digits

thai: Thai digits

tibt: Tibetan digits

The following numbering systems are currently not supported by LASEB803, but can
be used on LVISSME devices. These are mostly algorithmic systems, or rarely used
decimal systems:

f
f
f
f
f
f
f
f
f
1

native: Native digits(defined by the selected locale)
cyrl: Cyrillic numeralsd algorithmic

ethi: Ethiopic numeral® algorithmic

geor: Georgian numerald algorithmic

grek: Greek upper case numeralsalgorithmic
greklow:  Greek lower case numerdls algorithmic
hans: Simplified Chinese numerats algorithmic
hant: Traditional Chinese numerads algorithmic
hebr: Hebrew numeral§ algorithmic

java: Javanese digits
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1 jpan: Japanese numerals algorithmic

1 osma: Osmanya digits

I roman: Roman upper case numerélsalgorithmic
1 romanlow: Roman lowercase numerdls algorithmic
1 sund: Sundanese digits

1 taml: Tamil numeral® algorithmic

13.4 Display

This page defines the display properties of the device and project specific properties of the
configuration software regarding the LCbepiew.

13.4.1 LCD Backlight

This slider is used to set the brightness of the LCD backlight when the unit is active. Good
settings are between normal and bright, where the bright setting consumes more power. The
life time of the backlight is not significantly &ifted by the brightness setting.

The optionadjust to ambientis availablefor models which are equipped with an ambient
light sensor, such as the LPAD When activated, the brightness of the backlight will be
reduced automatically when twilight or daralitions are detected.

13.4.2 Display Properties

For L-VIS devices, which have fixed display hardware, this area shows the properties of the
display for the selected device model. Devices which can support configurable resolution
and/or color depth allow the use change these settings here. This is currently supported
for L-WEB models. Since the-WEB is actually a piece of software running on a PC, it
can support any resolution, although the color depth is currently still fixed at VGA color.

13.4.3 Editor Properties

This section contains some project specific settings related to the graphical editing in the
LCD preview.

I Grid Size: Defines the spacing of grid points, used when the snap to grid
function is enabled. See also Sectldn3.7about snap to grid.

1 Grid Offset X: Defines a horizontal offset for the grid.

1 Grid Offset Y: Defines a vertical offset for the grid.

13.5 Connectivity

This page collects settings related to the communication between the device and a PC.

13.5.1 Remote Display Access

The option Enable VNC Servermay be checked to enable a binltVNC server on the
device, if supported by the firmware (version 3.0.0 or newer). To use it, a TCP/IP
connection to the device must be possible, since VNC is a TCP based protocol. The
remaining ofions are used to set the TCP port on which the VNC server should listen for
incoming connections, the maximum number of simultaneous connections that the server
should accept and an optional password to protect access to the device.

A device with a firmwee supporting VNC which has no project loaded will automatically
enable a VNC server on port 5900 and accept one connection without password. This can
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be used to simplify device installation. If a fresh project is started, the VNC option is turned
off by default.

To connect to the VNC server, install one of the available VNC clients on your PC or other
device (VNC clients are available for PDA and even some cell phones) and connect to the
device. You can then remotely access the LCD display of your devicase the mouse to
operate the touch screen.

If the connection fails, the most common reasons are:

T The maximum number of connections is reached.

1 There are other clients connected and the new connection requests exclusive
access. Check the settings of yolient and disable exclusive access in this case.

1 There is one other client already connected and holds an exclusive connection.

If more than one user is connected to the same device, everyone will see the same display,
just like VNC used on a PC.

NOTE:

LVIS3E100 and LVISME200 devices use a VGA color map (256 colors). For these
devices, it is therefore most efficient to transfer the color map to the client and then only
transmit the color index for each pixel (one byte per pixel). If the VNC client g

mode (color map mode), the VNC server on thd$ device will tell the client that this is

the preferred display mode to optimize speed and bandwidth usage while keeping a fully
accurate rendering of the project colors. However, many clients suyport true color
modes, where either two or more bytes per pixel need to be transferred or the color
resolution will be dramatically reduced. A client which supports color maps is RealVNC.

13.5.2 Remote Data Access (FTP)

To access trend and event logs creatgthe respective controls, a dedicated FTP access is
available. For firmware versions 4.0 and older, the user name and password specified here
can be used to log in using an FTP client and download the required data files. Starting with
firmware version 4, the operator account is used for this purpose. The operator password
can be set on the Waell of the device.

13.5.3 Data Point Update

This area defines how network input data points are updated with new values. There are
two basic modes available, which amntrolled by the optiotyse dynamic polling:

1 Enabled: The device will distinguish between active and inactive data points. An
active data point is one which is either currently displayed by a control on the
LCD screen, displayed on the web interface, data point which is connected to
a trigger, action, trend, or formula and thus must be monitored all the time.

1 Disabled: All data points are treated the same, no matter if and where their values
are currently used. Active polling continues for all datansoas specified in the
properties of each point.

With dynamic polling enabled, the device will only fetch values for currently active data
points. Monitoring will still be done at the rate specified for each individual data point, but
all inactive data piats will stop any polling or subscription activity in order to reduce the
network load as much as possible.

To avoid stale data in data points which are not subscribed for extended periods of time, the
option Enable background polling can be used. The dee will go through all otherwise

inactive data points and poll the current value at the specified poll rate. This ensures that in
cases where a data point becomes active after a long period of inactivity, it already has a
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reasonable value which is not seal days or even weeks old. This can especially be
important when the desired data cannot be retrieved at the moment it is requested, due to a
communication problem with the server.

NOTE: Depending on the underlying network technology, inactive data oty still receive
event driven updates from other nodes, so dynamic polling has no effect on bound input
network variables on a CEA09 network, for example.

13.5.4 OPC-XML-DA

For input data points which are using ORBIL/DA to retrieve new data from the seryer
there are two modes of operation available:

1 Polling: Data is requested at a regular interval, which can be specified in the input
field calledOPC Pollcycle

1 Delayed ResponseAn advanced algorithm to optimize latency and minimize
network traffic is appéd. For this mode, Bold Time and aWait Time have to
be specified. The hold time specifies how long the server may hold back the
response and wait for additional value changes. This limits the maximum number
of responses, even if there are more valuanghs. The wait time comes into
effect when there is no value change to report during the hold time. It defines how
long the server should keep the request and send a delayed response if a value
change is detected. If there is no value change even dumngvait time, the
request times out and an empty response is sent.

13.5.5 Auto -Convert to LWEB

This area is used to set up automatic generation of an LWEB project matching the current
L-Vis project. It can optionally be downloaded to the device together with_i\es
project, where it can be used by LWBB0/802 clients to display the same project (as
currently running on theVis device) also on the PC. The following settings are available:

1 Automatically save LWEB project: This option must be enabled to malse wf
any of the following options. When enabled, instructs the configuration software
to build and save an LWEB version of the project, whenever & lversion is
saved. To do this automatically, the user needs to specify host name and port
number of he device which will be used by LWEB to fetch data point values:

0 Host: In most cases, you can leave this at the defauticafihost This
will build an LWEB project which fetches the data points from the same
device from which the LWEB project was loadedhich is usually what
you want. Only in cases where the generated project will be loaded from
a central server instead of theMiis device, enter the name or address of
the L-Vis device which will run the original is project.

o Port: The port number foDPC access. Default is port 80.

1 Download together with L-Vis project: Checking this option will instruct the
configuration software to download the automatically generated LWEB project
together with the Vis project, whenever a project download is exegufEhis
will make sure that the LWEB project on the device always matches the currently
running L-Vis project, which is important for the LWEB project to work.

1 Use .lweb2 file format: This option will use the new .lweb2 file format instead
of the traditioml .lweb format when building the LWEB project. You may turn
this option on if your LWEBBOO client already supports .lweb2 or if you are
testing the new LWEBO2 client software, which can only read .lweb?2 files.
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13.6 Modbus
This page is used to configure thesired mode of operation (Master or Slave) for the
available Modbus interfaces, as well as the desired Modbus address ranges for slave mode.
There are two sections:
1 Modbus TCP: Configures operation of the Modbus TCP interface.
1 Modbus RTU: Configures opett#on of the Modbus RTU interface, if available.

In each section, the following settings can be made:

1 Interface Mode: Sets the desired mode of operation for the given interface. In
almost all cases, the desired mode wilM&STER.

1 Slave Address RangesThese input fields become available when slave mode is
selected. They define a valid address range for each type of Modbus register.
Modbus slave data points created on the respective interface need to use
addresses within the ranges specified here.

See alsectionl2.6.6about special properties of Modbus data points.

13.7 Mail Account

This page allows configuring the SMTP mail account used to delidais. To use the
mail feature, the following conditions must be met:

1 The device mst be connected to a TCP/IP network and must be able to
communicate with the desired SMTP server. In many cases, this server will be
outside of the current subnet. Therefore it is important that the gateway address
and the network mask settings on th®/ IS are correct.

9 At least one DNS server address must be set on-MkSldevice if the SMTP
server is given as a DNS name (which is usually the case).

1 In the mail account configuration dialog, the enable checkbox must be set and a
name or IP address of &TP server must be entered.

9 Itis desirable to use some form of time synchronization on {kéSLdevice, in
order to provide correct time stamps when building and delivering mails. Some
mail clients tend to sort incoming mails by origin date (not dateecéption),
which could cause confusion if the date and time of the device are wrong.

If the SMTP server requires authentication, set the ofifitable user authenticationand

enter a user name and password. A secure connection via STARTTLS is autbmadéhl

if supported by the server. To use the older, deprecated SMTPS standard (plain SMTP over
SSL/TLS, usually on port 465), check the optidee SSL secure connectiorStandard

ISP mail service often authenticates the user just by IP address, sinaddiless was
assigned by the ISP and therefore identifies the user as being a customer of the ISP.
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NOTE: While communication between mail servers usually happens on port 25, mail clients
generally dondt use this port aq gutgeing e , sin
connections on port 25 from end customers as ansmpatin measurement. Instead, the
submission port 587 (as defined by RFC 6409), is used to submit new mails for delivery.

Additional configuration data to fill out includes the sender addresshwk used in all
mails originating from this device, an optional reply to address, the maximum number of
delivery attempts per mail, and the time between delivery attempts.

If the test receiver address is filled out, the system command to send a testayndie
used to perform a basic check of the mail system.

NOTE: All failed mail delivery attempts are logged to the system log. Upload the system log
through the configuration softwasnd check for errors if a mail delivery attempt fails.

13.8 Info

On this page, some additional information related to the project can be entered. Currently
available is a field for the name of the project designer, some kind of job reference number
or purchase order, and a large area to place notes such as changes betwees, revisio
special instructions for installing this project, or general project documentation. This
information is not used by the device in any way, but it will be stored together with all other
project data on the device and remain available even after upjoadimoject from the
device.

Also available on this page are two fields which display information as soon as the project
was saved for the first time using a recent version of the configuration software (4.2.0 or
newer). Currently shown are the local tineesp when the project was saved for the last
time, as well as the version of the configuration software which created the project file.
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14 Standard Procedures
(CEA-709)

14.1 Device Integration

How a new device is integrated into your network depends on the netmatagement
tool in use and the way the configuration software is run.aMadlable choices are detailed
in the following sections.

14.1.1 New Device

Integrationof a new devicenormally starts with an empty device (no project loaded)
Integration of a prggrogrammed devicés explainedfurther down

NOTE: To follow the procedures in this section, make sure there is no project loaded in your
device. This can be done by setting the CLEAR jumper, starting the device, and removing
the jumper again. Also, if the deei was previously used in another network, it is a good
idea to also reset the network configuration data by pressing and holding the service button
while the device boots up. This has to be done in an extra step, when the CLEAR jumper is
not set

The intgration procedure may vary depending on the type of network variables used in the
project. The following sections detail the three possible variants.

14.1.1.1 Dynamic NVs

In case your project uses dynamic NVs only, there must be a network database system
which provdes support for dynamic NVs. The configuration software may be run in plug

in mode as well as in standalone mode, since no complicated database updates are required
in this scenario. The followings steps will be required to integrate a new device.

1 Createa new device in your database using the provided device template for the
L-VIS device you are using (FIO or IR10L).

1 Create all dynamic network variables the devicevhich are required for your
project.

I Commission the device, so that the dynamic N&i® created and the
configuration software can communicate with the device

1 Run the configuration softwakdther as a plugn on the newly created device
standalone using a TCP/IP GEA-709 connection.If everything worked OK,
the configuration softwa will be able to contact the device and determine model
number and firmwareSuitable data points will be automatically creafed all
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dynamic NVs present on the devidé you have communication problems, an
error message will be displayed and the pthce cannot continue until
communication is possible.

1 Load the project which was already prepared or design a new prbjexct.
prepared project is loaded, the contained dynamic NV data points will be
synchronized with the existing data points, basedher\V name, direction and
type. If there are any data points which cannot be assigned automatically, a
dialog for manual assignment will be displayed.

1 Now download the project to the devidéhe device will restart and activate the
new project. It is nowaady to use.

14.1.1.2 Static NVs

Projects using static NVs have the advantage that they do not require the network
management to support dynamic NVs. Also, it is possible for such projects to run in a
special mode, where the device is compatible to the olEA-709.1-A network
management commands, compared to the extended network management defined in the
CEA-709.1-B standard.

To integrate a device using static NVs, the configuration software may be run either as a
plug-in or standalone. The procedure when run plsigtin is fairly automatic:

i Create a new device in your database using the provided device template for the
L-VIS device you are using (FIO or IR10L).

I Commission the device, so that the configuration software can communicate with
it.

1 Run the configurdon software as a pluigp on the newly created deviead bad
the prepared project or design a new project.

1 Download the project to the device. A warning will appear, notifying the user of
the required database update. The update and the selectionesd anadel
number are done automatically.

1 After the device restarted and the database was updated, the device is re
commissioned and ready to ugeep in mind that during the download, a new
model number was selected and the project should be sfteedhe download,
so that the model number in the file on the PC matches the one in the device.

If the network management does not support qahsgor the project is downloaded via
TCP/IP to reduce the download time, the device is usually first programmedistendad
then integrated using an XIF file:

1 Connect to the device using TCP/IPQEA709. The configuration software will
determine the device model and firmware.

1 Load or design the project, similar to the above procedure

1 OpentheNet wor k Sdiatog andhsgtshé@rogramID Model Numbeto
the desired value. This will be the last byte of the resulting program ID of the
device. Make sure there are no other devices in the same network using the same
model number but a different set of static networkialdes. Also, zero is
reserved for a device without static NVs, so the valid range is 1 to 254.

1 Ifrequired, activate th€EA-709.1-A restricted mode
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1 Download the project to the device. A warning message will appear, notifying
the user that this operatiavill now change the static interface of the device and
that the configuration software will not be able to automatically upgrade an
existing device in a network database, since it is run in standalone mode. Since
the device will be integrated for the fitime, this is OK.

1 The device can now be integrated into the network. This is usually done using an
XI'F file, or , i f availabl e, an o6upload f
management reads the static interface directly from the device and qouirese
no XIF file. If an XIF file is required, generate one using bh& por t X1 Fé
function from theTools menu and use it to integrate and commission your
device.

1 If the network management tool does support fhsgand the newly created
device should beonfigurable in plugn mode in the future, reun the plugin
registration for thelL-VIS configuration software. The new device will be
identified as a.-VIS device and the configuration software will register itself as
a configuration plg-in automaticty.

14.1.1.3 Static and Dynamic NVs

This is the most complicated setup, whismot available under all circumstancBsojects

using static and dynamic NVs at the same time can only be integrated and maintained when
the configuration software is run iplug-in mode Due to limitations of the network
database system, the presence of dynamic NVs on the device will preenaldevice

integration if there are static NVs to be cr
NV points.
NOTE: If possible, try todecide on one method and use either only dynamic or only static NVs,

since this greatly simplifies the integration and upgrade process. If necessary, a mixed
operation is possible, but due to the required operations on the underlying database is only
suggeted for advanced users. If used, you are advisdthte a recent backup of your
databaseaeady.

The integration procedure for such a project is a combination of the procedures used for a
static NV project and a dynamic NV project in pliigmode. The dyamic NVs must be
created on the device in a first step, the data points in a loaded project are synchronized
with the available dynamic NVs on the device and the static NVs defined in the project will
be available on the device after a database update.

The differenceis that during the upgrade of the static interface all dynamic NVs will be
temporarily removed from the device and the datglsasthat the upgrade can be executed.
The removed NVs will later be recreated automatically, but they may geteaediffNV

index assigned, so it is necessary to update the drawing of your device. Existing bindings
will be saved and restored as well. If something goes wrong, restore the database from the
backup or read the section about device recovery.

14.1.2 Pre-Programmed Device

In somecases, it may be necessary to integrate an already programmed idéviee
network. This can only be done with static NV projects, since dynamic NVs are stored in
the network database and not th&/IS project and are therefore not trangpbte from

one network to another.

The procedure is basically the same as integrating a new device with static NVs using the
configuration software in standalone mode. The only difference is that the first few steps
were already executed by somebody amddivice already contains the final project.

When preprogramming a device in this way, an XIF file should always be generated as
well after the device was programmed, and this XIF file should be delivered together with
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the device. If this was not the caaed the network management tool needs an XIF file, it
may be created after the device was programmed using the following procedure:

1 Run the configuration software in standalone mode and connect to the pre
programmed device for which you need an XIF file.

1 Press thaJpload Configuration button from the tool bar to upload the project
which is currently stored in the device.

T UsetheEx por t cohimang from th&ools menu to output the required
XIF file.

Now integrate the device like any oth@EA-709node, umg the XIF file.
If the network management tool supports ping and thenew device should be

configurablein plug-in mode, rerun the plugn registration for the_-VIS configuration
software, so that it registers itself on the new device.

14.2 Device Replac ement

This section describes the steps necgsgareplace an already integrated device with a
new device using the same project as the old device. Depending on the situation, this may
not be a trivial task. The procedures for the possible situatiordetaided in the following
sections.

NOTE:

The following procedures assurtteat theL-VIS project file is available to the PC which
runs the configuration software. If this is not the case, the project must first be uploaded
from the old device and savedadile.

14.2.1 Dynamic NV Projects

Devices using dynamic NVs only are relatively easy to replace, since the device may
physically be replaced right away and the configuration software may then be run in either
mode. The recommended procedure to replace a desiicg dynamic NVs is as follows:

1 Physically replace the device in your network, the new device still being empty,
that is, no project is loaded yet.

1 Execute the standard replacement procedure of your network management tool
and use the already existing @mv template which was installed by the
configuration software. This is the same template as used to originally integrate
the device, since the device does not change its static interface in such a setup.

1 After the replacement, make sure that the deviceoimmissioned, so that the
dynamic NVs are created on the device.

1 Run the configuration software either in pligmode or in standalone mode,
load the project from the file and program it into the device.

1 The device restarts and is ready to use.

14.2.2 Static NV Projects

A device with a project using static NVs ori$yeasy to replac# it is possible to connect
the new device to an IP network for programming purpoddsre is the recommended
procedure
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1 Connect to the new device in standalone mode, using a FQGthnection
(requires to set up the IP settings for the new device).

1 Make sure the device is empty and remove any existing project if required. This
can be done through the configuration software using the comiRambve
Conf i g u rfran theBile @menu.

1 Load the project from the file and download it to the device. A warning will
appear, stating that the static interface will change and that an already integrated
device cannot be upgraded. This is OK, since we are changing the interface so
that it will mach the already integrated device.

1 Once the device restarted, it is ready to use. Connect it at its final location
(replacing the old device) and use the standard procedure of your network
management tool to replace the device. If an XIF file is requinedtHis
operation, you may use the one which was originally used to integrate the device,
or create a new one from within the configuration software.

In case it is not possible to program the new device using a standalone connection, the
procedure becomenore complicated, because the device needs to be commissioned in the

network to be programmed, but the device currently in the database does not match the
empty device and cannot be ugedthis task The folowing procedure is recommended in

this case:

I Create a new database or network project in your network management tool,
adding the PCs network interface and a rnewlIS device and connect them
using a suitable channel.

i Connect the new device physically to the network interface of your PC, or
otherwisemake sure that the PC can communicate with the device in the new
network project.

I Commission the new device.
1 Run the configuration software on the empty device and program the device with
the required project, as explained in the section about integratireyv device

using static NVs and plup mode.

1 The device will be programmed, the database will be updated and the device will
be commissioned in yowmall network project.

1 Decommission the device in your helper network, close it, and open the final
target network, in which the device should be replaced.

i Connect the device at its original location in the network and execute the
standard procedure of your network management tool to replace a device.

NOTE: In both cases, make sure that the stored proje@tiwis programmed into the replacement
device has the correct model number set. This can be checkedNhettewor k Sett i ng:
dialog. The number must match the last byte of the program ID of the device to be replaced.
If this is not the case and the modeimmer is not adjusted before the download, the
replacement of the device may fail with an error stating that the new program interface
does not match the previous program interface.

14.2.3 Mixed Projects (static and dynamic)

These projects are the hardest to aep| since it takes a twaiep process to complete the
replacement. First, the new device needs to be loaded with the project to match the static
interface of the original device, then it may be commissioned in the network to get the
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dynamic NVs created dnthen the project needs to be loaded again, so that the dynamic
NVs which were not available the first time can be used. The recommended procedure is a
combination of the above two procedures.

1 Follow the procedure toeplacea device withstatic NVs to prepare the new
device with the original projecWhen the project is loaded from the file, a dialog
will appear and list all dynamic data points in the project, stating that they could
not be foundn the device

1 Finish the dialog by removing all data paitisted Since the device does not yet
contain any dynamic NVs, ¢ise data pointsannot be used for the moment.

1 Download the modified project into the device, dotnot save this project over
your original project. Remember that it has all dynamic Ntagmints stripped.
You may save the project to a different file, but this is not necessary.

1 Now take the device and execute the procedure for replacing a device using
dynamic NVs, that is, physically replace the device and continue with the
procedure. lan XIF file or a device template is required for the replacement, use
the same XIF which was used to initially integrate the device or use the same
device template as the device to be replaced. Since the device already has a
project loaded which matchesetHinal static interface, it will be possible to
replace the device without changing the static interface in the database.
Commissioning the device will create all the dynamic NVs stored in the database.

1 The original project must now be loaded a second,timit this time the dynamic
NV data points can be assigned to the existing NVs and the project should load
without errors.

14.3 Configuration Change

This section describes the necessary procedures to change the configuration of an already
integrated device. ltlepends on the existing project and the kind of changes done to the
project, how the update may be performed.

NOTE:

For all configuration change# is strongly recommended fost execute thedownload
procedure andhen store the new project on the P@sually overwriting the last stored
project), since this guarantees that the model number stored in the file on the PC matches
the model number which was automatically selected during the upgrade procedure and that
in cases where the upgrade must be alihrtbe device may easily be restored to the last
working project, since it is still intact on the PC and not already overwritten by the new
project.

14.3.1 Same NV Configuration

This is the easiest of all configuration changes. As long as there are no chagitjes tihe

static or dynamic NVs of the device, there are no special requirements and no special
procedures to follow. The new project may be downloaded to the device through any of the
available methods, where a TCP/IP connection is usually preferred.

The device will restart after the download and will be ready to operate without any further
steps.

14.3.2 Dynamic NV Change

If the project change includes the addition or removal of dynamic WNMsout any
changes to static NVsthe following procedure is recommeilde
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1 Execute all required changes to the dynamic NV interface using your network
management software. This includes adding new NVs and removing old NVs as
required.

1 Once the required changes were made, start the configuration software or, if it is
already runing, use th&pdate Data Pointsbutton from the tool bar to read the
new set of available dynamic NVs from the device. The configuration software
may run in either modr this type of configuration change.

1 Load the project and modify it as requiredthH& project still usesome of the
dynamic NVs which were removed in the first step, these will be reported and
may be replaced by other data points or may be debdtetgether Do not
replace them with static NVs, since this would mean a change o$tdlie
interface, which implies a different procedure.

1 Download the modified project (TCP/IP is preferred due to its speed). The device
will restart and be ready to use.

14.3.3 Static NV Change

For project changes which result in a change of the static NV cwafign, certain
restrictions apply regarding the way such changes may be perfoithede are two
possible ways to perform such a change. The automatic and recommended way is to run the
configuration software in plutn mode, as detailed below.

1 If there ae any changes required for the dynamic NVs on the device, perform
them as the first step using your network management tool.

1 Run the configuration softwari@ plug-in mode on the device which is to be
changedThis will automatically update the dynamictaaoints according to the
changes which were made to the dynamic NVs on the device.

1 Load the current project from a file or from the device and modify it as required,
adding or removing static NV data poinBuring the load, the data points used
in the poject are updated according to the new set of dynamic NV points. If
dynamic NVs were removed or renamed, Hfeecteddata points need to be
manuallyassignedo other NVs omay be deleted from the project.

1 Download the new project to the device. A wamappears, stating that this will
change the static interface of the device and that the database needs to be updated
to reflect these changes.

1 The configuration software will execute all required steps automatically,
temporarily removing aldynamic NVsand allbindings to guarantee a correct
update of the device. Once the device restarted and the database was updated, the
NVs and thebindings are restored.

1 The device is then commissioned and ready to operate.

WARNING:

It is dangerous to change the staititerface while using dynamic NVs, due to the fact that
all dynamic NVs must be removedorder to upgrade the static interfacd something
goes wrong during this process, all dynamic NVs on the device mimgtbend must be
recovered using another @redure. You are advised twmve a recent backup of the
databaseeady, in case the recover mechanism built into the configuration software fails as
well.

For network management systems which do not supportipiighe new project must be
loaded in stanalone mode and a new XIF file must be generated after the download
completed.The network management tool itself must then provide a way to upgrade the
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static interface of the already integrated device and take over the existing bifidiags.
recommendedmnpcedures as follows:

1 Run the configuration software in standalone mode and connect to the device,
preferably using a TCP/IP connection.

1 Load the current project from a file or from the device and modify it as required,
adding or removing static NV dapmints.

1 Download the new project to the device. A warning appears, stating that this
operation will change the static interface and that the configuration software will
not be able to automatically upgrade your device in the network.

1 In case you are conrted overCEA-709, another warning will tell you that the
connection will be lost after the download, because the device witb g
configuredstatedue to the static interface change. It is therefore recommended to
use TCP/IFHor the connection.

1 After the device restarted, use thex p o r t fuXdtidh édrom theToolsmenu
to generate a new XIF file, matching the new configuration of the device.

1 Execute the standard procedure of your network management tool to replace the
old device with a new device andseauthe new XIF file to define the new
interface.

NOTE:

The above procedure assumes that there ravedynamic NVspresent on the device.
Manually changing the static interface of a device is not supported by any of the common
network management tools, whéimere are dynamic NVs present at the same time.
Therefore,updates to the static interface mixed projectscan only bedonein plugin

mode.

14.4 Configuration Recovery

This section describes procedures to recover from situations where the current
configuratbn of the device does not match the current definition of the device in the
network. This mg happen as a result of a failed upgrade procedure or because the
definition of the device in the network changed because the network had to be restored
from an olekr backup.

Basically, there are two ways to resolve any such conflict:

I Change the configuration of the device to match the current definition in the
network.

1 Change the definition of the device in the network to match the current
configuration.

The decisio depends on the desired end result, that is, if the current network definition or
the current device configuratias closerto the desired end result.

14.4.1 Change Device Configuration

In case the current definition of the device in the netweptesentshe desired end result,

the configuration of the device should be set back to match the definition in the database.
This d course is only possible if a matching project is still available as a file on a PC.
Assuming that a suitable project file is availalilee device may be easily restored by
following the appropriate procedure for a device replacement, as outlined earlier in this
document.
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To determine if a project is suitable or not, it is not necessary to execute the whole
replacement procedure just todi out that the result still does not match the definition of
the device in the database. Instead, checKkalh@wing things upfront, before starting the
download:

1 Run the configuration software standalone, without connection toLaviis
device and loathe project which is considered to match the current device in the
network.

1 Check the program ID of the device definition in the network.

1 If the ID starts with9 0 0 O atBeé the interface matches a standard device,
without any static NVs. In this case, ordgnsider projects which do not contain
any static NV data pointsThe loaded project must have a Progi@mmodel
number of 0.

9 If the program ID starts witl® 0 0 O dtffe@ the device has static NVs created
and therefore uses a nstandard interfacen this case, check the last byte of the
program ID. It is the program ID model number and it must match the model
number of the project which you consider for download.

1 Once a project with matching model number was identified, this will most likely
be compatil# as far as the static interface is concerned. To double check, you
may go through the list of static NVs defined in the project and compare it with
the NVs that should be available on the device according to the devices definition
in the network. If thetstic interface seems to match, the replace procedure may
be started.

1 During the replace procedure, if the selected project causes data points to be
reported during project load, which cannot be assigned to any of the existing
dynamic NVs, then this proje@assumes a different set of dynamic NVs and is
most likely not the right version of the proje&epeat the process with other
projects. The only time when such reports are to be expected is during the first
download in a twestage replace procedure, aguired for mixed projects (static
and dynamic NVs).

14.4.2 Change Network Configuration

There are a few cases where the network definition of the device is changed to match the
current configuration of the device. Such changes are normally handled by the network
management program, but may be supported by functions of the configurdtivareaas

well.

While changing the device configuration requires one of the device replacement procedures
to be executed, changing the network configuration usually means twerestatabase
backup which matches the configuration of the current device.

If the device uses static NVs only and the bindings which were originally used together
with this project were saved and are available in a file, the network configuration may be
adjusted by completely removing the old device definition (if any), executing the
integration procedure for a pprogrammed new device, followed by a binding import to
restore the original bindings.

14.4.3 Recover from a failed Update

When a project update inding a change of the static interface fails, there may be some
extra steps necessary to restore the last working setopasolve the original problem and
finish the upgrade. Which one to usepends on how far the upgrade procedure ran.
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14.4.3.1 Failure before Database Update

If the procedure failed before the database update, that is, the device template in the
database is still the old version, the device must be rolled back to the last project as well, so
that the database and the device match again. Tlenneended procedures idetailed

below.

1

1

Follow the standard procedure for device replacement as appropriate for your
project but do not run the configuration software in plugin mode at any

time. Only use the software standalone, including any other caafign tasks

you may be doing to other devices at the same time. If the project used static and
dynamic NVs and the upgrade required a change of the static interface, your
dynamic NVs may bdost and the replace procedure may report data points
which cannbbe assigned. Remove them from the project and continue.

Once the device is replaced and commissioned, run the configuration software in
plug-in mode

If the device lost its dynamic NVase the functiolRecov er DffomNVs é
the Tools menu now, to recovethe set of dynamic NVs which were removed
during the last upgrade.

Most likely, the bindings will be lost as well. Use the functiBecover
Bi ndi frgnstieToolsmenu to recreate the bindings as they were recorded
before the upgrade procedure started.

If the replace procedure reported missing dynamic NVs before, the project has to
be loaded again. Clear the current project data from the editoe@mpen it from
the project file

Program the device to restore the system to the last working state.

14.4.3.2 Failure after Database Update

If the procedure failed after the database update, that is, the device successfully loaded the
new project and the database was updated to match the new static interface, the only things
which could still be missing are dynamic NV&md bindings which would need to be
restored after the database update.

There are two possible options from here:

1

Try to find the reason why the NVs or the bindings could not be restored,
possibly checkingthBi ndi ng Whch ie availgble from th¥iew menu

for errors,then try to use thRkecover DandRebose¢ B ndi ngs é
functions from theToolsmenu to first restore the dynamic NVs (if any) and then
restore the bindings.

Revert back to the last working setup by removing the device from th@nketw
database and roll back the device configuration by following one of the
procedures for integration of a new devitait using the last working project
While doing this,do not run the configuration software in plugin mode at

any time. Also, skip thestep of manually creating dynamic NVs, if instructed to

do so by the standard procedure. If the old project actually used dynamic NV data
points, these will be reported as unusable. Delete them from the project and
continue.Once the device is rmtegratel, recover the dynamic NVs (if any) and

the bindings as described abovkedynamic NVs were recovered, the project
needs to be loaded again so that the NVs can be used.
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NOTE:

Reverting back to the last working setup is much easier if a backup of theaskateb
available. In this case, first restore the database from the backup and then simply follow the
appropriate procedure for device replacememsing the last working project filén this

case, the configuration software may also be used in-iplugade during the replace
procedure, since the recover functions are not required.
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15 Special Functions (CEA-709)

15.1 Binding Management

When the configuration software is run in pligmode, additional functions to export,
import, and remove the network bindingslwe device are available from tlieolsmenu.

TheEx port B ifumadion soguss éhe database and outputs all current bindings into a
text file in CSV format. This file may be viewed in a text editor or spreadsheet program and
used for documentation qaoses or as a security backup before major changes are done to
the device.

Thel mpor t B i functionmnegdsaéfile which was previously created by the export
function or manually created in a text editordcreats all the bindings which are listed in
the file.

NOTE:

If you use a network management tool with a graphic representation of your network
bindings, you will need to update the drawing based on the modified database, so that the
new bindings created by the configuration software become vidible.is normally not
required for object oriented tools, where the new bindings immediately appear in the object
tree.

TheRe mo v e B i fandtiomigroténormally used, but may be helpful if the network
bindings of the device should be reworked compjetéthout deleting the device itself.

NOTE:

This function is also useful for the rare cases where the static interface of a device needs to
be upgraded manually and the network management tool has difficulties to take over the
existing bindings during thepgrade. In this case, export the bindings, remove them, then
do the manual upgrade and as the last step restore the bindings from the file.

15.2 XIF Export

When the selected model isGEA-709 model and the current project uses at least one
static network vagble, the menuiteB x p o r t betdnfegavailable in theolsmenu.

This can be used to create an XIF file for the current project, for later device integration.
This is normally used when the network management software cannot run the configuration
software in plugin mode and the device must therefore be integrated manually, after it was
programmed outside the network management with the configuration software running in
standalone mode.

To generate an XIF that matches the actual device, there are timasop
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15.2.1 Offline

A project may be designed completely offline, without any connection to a physical device.
The target device type and firmware version are selected from the menu. In this scenario,
the following extra steps are necessary:

1 Select Model Number Since the project is never downloaded to a device, the
model number is not set automatically. Before exporting the XIF file, open the
Net wor k Spkidlog iframgtse&ile menu and enter the desired model
number for your device.

1 Select Transceiver:Since no device is connected, the configuration software
cannot automatically determine the transceiver used. Therefore, a dialog will
appear and ask for the transceiver type which will be used by the device.

When the project for which this XIF file was credtis later actually downloaded into a
device, make sure to use the same model number as you eb&foed the XIF was
exported.

NOTE: If the device already contains a project using the same model number, but the static
interface of this project does notatoh the new project, the configuration software will
automatically change the model number and the result would no longer match your XIF
file. In this case, remove the incompatible project first and then download the new project.

15.2.2 Online

In case wherethe project is designed onlinevhile connected to a device), all required
data can be determined automaticallg. make sure that thmodel number in the XIF file
matches thenodel number which is automatically selected during project download, first
download the finalized project to your deviead then export the XIF file

15.3 Remote Network Interface

On newer hardware of the CEA9 model, there is support for remote network interface
functionality, similar to that of a NIKIP. The function is only availablé the device is
operated in FI10 mode (not IB52 mode) and only if the hardware can support it. If
active, the device accepts connections from a PC on the TCP/IP interface and can act as a
remote network interface, providing access to thelBTchanneld which the device is
connected. It also provides functionality to run the LPA software on this interface to
monitor the FT10 channel.

NOTE: Using this feature will cause additional load on the device, which should be considered at
the time of project dégn. If the project already requires a lot of CPU time to run, it may
not be feasible to use the device as a remote network interface at the same time.

The current state of the RNI module is available in a system register Bille&tate It
may be usedot make a running RNI connection visible on the display, as a warning
message or other element to alert the user.

15.4 CEA-709.1-A Operation

The CEA-709 models normally support theEA-709.1-B standard, which means that the
device accepts the extended networknagement commands used to configure the extra
resources available on such devices (for example up to 512 address table ehtidSpn
However, since the standard requires devices which were once configured using extended
network management commandsnim longer accept any of the older commar@igh a

Version8.4 LOYTEC electronics GmbH



L-VIS User Manual 308 LOYTEC

device would no longer be usable together with older management software, which does
not provide support for the extended command set.

To guarantee that the device will be usable together with older thelNetwork Settings
dialog which is accessible from thEile meny has a checkbox to enable a so called
CEA-709.1-A restricted modeln this mode, the device will not accept any of the extended
commands and react according to the old standard. Thisnasms that the device is
limited to 15 address table entries.

15.5 Feedback Data Points

Feedback data points allow reading back the value written out over an output data point. In
LONMARK systems, getting a feedback value is normally accomplished by creating a
dedicated feedback NV on the remote device which can be bound back to the devices that
are interested in the currently active value. This is especially important if multiple
independent devices write to the same input of one device, since none of e maly
assume that the value he last wrote is still in effect.

Some nodes, however, do not possess such feedback NVs for certain functions. To support
getting feedback values on such nodes, it is possible to create feedback data points based on
existing aitput data points. This is especially interesting for bound output NVs (static and
dynamic alike). The corresponding feedback data point is an input, which uses the original
output NV for polling the target NV. In case the binding is changed, the new impysled
automatically. No additional input NV needs to be created for the feedback value, if the
feedback data point feature is used.

To Create a Feedback Data Point

1. Select an output data point in the data point list of @figA-709 Port folder, e.g.
O6woHumi d1016.

2. Right-click and choos€reate FeedbackPoint from the context menu.
3. A new input data point is created, having
dvoHumid101 fi6 . Not e, that the feedback data poi

the orignal output data point.

4. Choose an appropriate poll cycle in the data point properties for the feedback data
point.

15.6 Configuration Properties

Configuration properties (CPs) are supported by the LNS network scan and the online
network scan. They can be sebgttand used on the device in a similar way as NVs. There

is a notable difference to NVs: CPs are part of files on the remote nodes. Reading and
writing CPs on theleviceresults in a file transfer.

The device supports both, the. ONMARK file transfer and tb simpler direct memory
read/write method. In both cases however, one has to keep in mind that a file transfer incurs
more overhead than a simple NV read/write. Therefore, polling CPs should be done at a
much slower rate than polling NVs (e.g., every 10vatées).

Another aspect is how CPs are handled by network management tools. Formerly, those
tools were the only instance that could modify CPs in devices. Therefore, most tools do not
automatically read back CPs from the devices when browsing them. Thiesah in

inconsistencies between the actual CP contents on the device and their copy in the network
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management tool. It is recommended to synchronize the CPs from the device into the LNS
database before editing and writing them back.

To Synchronize CPs i n NL220
1. Doubleclick on the device object in the device tree

2. Press thdJpload button on the Configuration tab of the device properties Repae
39).

General | i LonMar... | 2= MNetwark | =2 NVS| A Corfig.. | MSGS"G& Filetr.. | @ Plglns | o HLCAN... |
Conzult your device's documentation about configurations

¥ Mame | Tupe |
| |[SCPTinvitOut SCPTirvtOut
| |SCPTdirection SCPTdirection
| |SCPTdriveTime SCPTdriveTime -
SCPTmaxRcy Time SCPTmaxRcyTime

Figure39: Configuration Tab for Configuration Pregiies in NL220.

To Synchronize CPs in LonMaker TE

1. Rightclick on a device object and sel€&bmmissioningA Re s y n ¢ fr@niPtheé
context menu.

2. This opens the dialog shown kingure40.

Set Configuration Properties 5[
Device LIMX-110 O I
MWamelz):

Cancel |
Help |
Operation

" Download currert values to device
{+ Upload values from device
' Reset device to default values

" Set device template defautts from device

Figure4Q: Set Canfiguration Properties in LonMak@iE.
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In this dialog select the radio buttdspload values from devicein the Operation
group box. To use the current settings of the device as default values for new devices,
selectSet device template defaults from device

Execute the operation by clicking tR&K button.

15.7 UNVTs and UCPTs

This device supports usdefined type, including useafefined network variable types
(UNVTs) and usedefined configuration property types (UCPTSs). In order to interpret the
contents of serdefined types, thelevice resource filesupplied by the vendor must be
added to the resource catalog on your PC.

Once the resource files are installed, the €BA network scan and the LNS scan will
display the usedefined types from the resourceeBl Those data points can be used on the
device like regular, standatgipe data points. Also manual creation of UNVTs can be
performed.

To Manually Create a Static UNVT

1.

2.

Perform the steps to manually create a static NV as described in SEtti6n2

When the Create New NV dialog appears, change the resource file from
60 STANDARDG&Resource File drop-down box to the desired, useéefined
resource file

Resource File  ||siaijley)

Then select the desired UNVT from thAgpe drop-down list below. Thidlist will
display the types of the selected resource file only.

Click Create Static NVto create the UNVT on the device.

15.8 Dynamic Network Variables

Some of the installation scenarios fGEA-709 L-VIS devices make use of dynamic
network variables. This ségn gives a short description of how dynamic network variables
are created in different network management tools.

15.8.1 LonMaker® Network Management Tool

To create a dynamic network variable, create a functional block l(eMiS1) for the
device as shown iRigure41.
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& LisDemo - Cchelon LonMaker - L¥isDemo.vsd:Subsystem 1 18|
ew Iwen Fomsk lods Swpe LonMsler Wndow b Type 2 quoston for bep 3 0K
s -|B s U |EEEA-L-2=-E-E-L

D-ZEdIHGRY iR 0. o E-BM]T-A-0- /- G- |0 - 0,
|
| 01ValueFb nvoD1Val 1Value nvo01Valu
Closed Loop Sensor L-VIS 1 Closed Loop Actuato
Sensor L-VIS Actdator
annel 1
[W v W\ Subsystem 1 Wkgeds 7 |4 [—] 5

Page 1/

Figure4l: Create a function block

Drag an input or output network variable shape from the LonMaker® network management
tool shape sheet and drop it on the function block. The dialbgure42is shown.

Choose & Network Yariable x|

Pleaze =elect the network variable(s) you wish this shape to Ok
represent. Selecting multiple network variables will result in
shapes being automatically dropped.
Cancel
Help
Select &l
Create MY

[T Remove prefix from MY names

¥ Remove array subscripts from MY names

Figure42 Choose network variable dialog

Select 6Create NVO a Ridure#3y enteihtlee naime $optheangve d di a
net work variable.and click on O6Browsebo
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Create Metwork Yariable x|

Plewy B pame: ”ViSW“Chl o]

Howw many? 1 Cancel
Helg

bember: =Undefineds j

—Source My

Browse. . |

Direction:

Poll Attribute of newe M=)

% Clear {~ Same as zource MY

" Set {~ Cpposite of source MY

Figure43: Create network variable dialog

In the dialog Figure44), select the network variable on the node to which the new dynamic
network variable will be connected afterwards. The dynamic netwariable will get
some attributes of the selected variable, like the SNVT type, assigned. Click on OK to
confirm your choice.

Echelon LonMaker

Select Object:

x|
E--. Subsysterm 1 O I
v s Actuatar

LMS Metwork Interface
L-%1%
Sensar
E. Clozed Loop Sensar
- @ nvin1 YalueFb
B A a1 alue
z Made Object 0

Cancel

b “irtual Functionsl Block

Selected Ohbject:

I Subsystem 1iSensoriClosed Loop Sensorinvoll Yalue Finc |

Figure44: Select complementary variable dialog

Now the source NV name in the Create Network Varididéng is filled in Figure45).

NOTE: Make sure to set the poll attribute of the
order to allow the device to support the receive timeout and poll on system start features.

When Fhished, press the OK button and also confirm the Choose a Network Variable
dialog with OK.
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Create Metwork Yariable x|

Plewy B pame: nvizwitch QI
How many? 1 cancel
Helg

Member: =Undefined= j
— =ource MY

Subsystem 1/SensorClosed Loop Sensorimyol] Walue i Brovse.

Diirection: Cotpt

Poll Attribute of newe M=)

v Clear " Same as source MY

 Set " Opposite of source kY

Figure45: Create network variable dialog

This completes the creation of the new dynamic network varidfigure 46). The
dynamic network variable can now be bound to other network variables like a normal
network variable and can also be used as a data point source or data point sihk\thShe
configuration software.

=laix
e x

D-EHSHERY SBRT - EB-B[R]F-A-0- /-G~ - (.

a
nviD1ValueFt nve01Value W 61\““ nvo01Valu

Closed Loop Sensor L-VIS 1 Closed Loop Actuato

|

SN B

Sensor L-VIS Actuator
annel 1
=) [W <+ W Subsysiem 1 Tk Biods Ll -
Widh =06 Height = 0,4 in Angls = 0 dag Page 11

Figure46: New dyramic network variable

15.8.2 NL220

To create dynamic network variables in NL2fitst add thel.-VIS device to your project.
Then browseo the node which holds the complementary network variable of the new
dynamic network variable to be created. Drag the comgi¢any network variable and

drop it on thedesiredL-VIS[ € ] L o abiet of kheL-VIS device In the dialog Figure
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47), enter a name for the new dynamic network variable and set the direction and the poll

attributeas required When done, click o©K.

NOTE: Ma k e

order to allow the device to support the receive timeout and poll on system start features.

sur e

to set the poll attribute of

Add network variable(s)

Y ariable name

Direc

tion

Fall attribute

Murnber to create

v Remove anay subscripts

X
hvil1Y alue ()4 I
" Output * |rput Cancel |
{+ Clear " Same as source NY Help |
" Set " Opposite of zource b

I'I Start rank. IEI

Figure47: Add network variable dialog

t

This finished the creation of the dynamic network variable and shows the window which

allows to bind the dynamic network variable to the complementary network variable

(Figure48).
_isix)
Project Edit Clipboard Tree Tree display Wiews Tools Pluglns Lang Help
[azlasw BT =@ EE5EH mpsE: nas = 12
g sagskboX= e EaEeea g2 se6 5
’g &l subsystems Hew varisble connection
e | [ v Foeet Hame  [HvConnt Ceae |
B Larta/orks{tm] senvers--rmrm Outpet -
o A Y- S = Cancel
=0 N = L OEatONSrememoeeeree = Sensor =3 Lvis
e TR LV (Vi et nwalllVale i milllVaie
@ Stalic interfaca
dh LR LVt Help
o L =[] Ineace
jol L im nviltValue
] : - Cannections
- Sensor

2 [ Interface

¢ G- E Node DbjectD

| 43 Clased Loop Sensor 1

: - aut malllVahie Remove | Femoveal | Remove | Removesl |

: - im il VialueFh

- [E5] Connections Senvice [<Detaut> | Beceivetimer [<Detak> x|

Retries count | <Default> | Repeattimer | <Default> A
[7 Authenticated |7 Priority Transmittimer [<Defalt

Broadeasting (% Mever © Group O Alwaps
Allto defats

Useglissfor ' Selectorconflicts " Unicast

EEEECIFEET IR IE e iR

Nodes | R =] LenMaik | = e
Routers I j Template I _I Conns - Set
Ready | [ I [admin.-advanced [02.03.2004 [08:37

15.8.3 Alex

Figure48 Network variable connection window

To create dynamic network variables in Alex, addlthiélS device to your projectSelect

Virtuelle Funktionseinheiten

and click onNeue Virtuelle Funktionseinhgitigure49).
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Enter a name in the dialogigure50) and pres©K.

" ALEX 3.0 - L¥ISDemo,/ Subsystem 1/L¥15

Datei Bearbeten Ansicht Extras Fenster 2

G zurick - - anomner ‘ & o @‘ * & |'

Prad [@ LVISDemo/Subsystem 1/LV15

Arbeitsplatz

=i Projekte (1)
1) LVISDema
G Untersysteme (1)
- Subsystem 1
=@ Gerdte (3)
@ flex
@ LIS
& Netzwerkvariablen (12)
@ Funktionseinheiten (13)
: @ ¥irtuelle Funktionseinheiten (0}
@ Parameter (0)
i @ verbindungen (0)
@ Swich
@ Router (D)
@3 Untersysteme (0)
% Kanale (1)
@F Gerstevarlagen (5)
&3 Yerbindungsvorlagen (1)
& MonitorSets (0)

Bereit,

Figure49: Alex main window

Allgemein - Virtuelle Funktions-

LyIsDema = Onhlet [01.03.2004

Marme

Mame der virtuellen Funkkionseinheit

fL-v1s 1

Eigenschaften

Anzahl der zur Zeit angelegten Yariablen

Mazximale Anzabl an Metzwerk Variablen

Interface Yersion

abbrechien

Lbernehmen

Figure50: Virtuelle Funktionseinheitlialog

12:05

Open theNetzwerkvariablercollection in the tree ew and selecNeue Netzwerkvariable
(Figure51).
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[y ALEX 3.0 - LVISDemo/Subsystem 1/L¥IS/L-VIS 1 ==l
Datel Bearbsten Ansicht Extras Fenster 2 |
Gz - ) [Bowe | 4 2@ X o |[E@- ‘
Prad [ LvIsDemo/Subsystem 1LVISILIS | =l

Arbeitsplatz

=&k Projekte (1)
i L¥ISDemo
@3 Untersysteme (1)
- Subsystem 1
@ Gerdte (3)
: @ Alex
LB s

[+ Funktion:

- @@ Parameter {0}

i @ Swich

i@ Router (0)

“{§3 Untersysteme {0}
& kandle (1)
i@ Geratevorlagen (5)
& Verbindungsvorlagen (1)
- MonitorSets (0)

% Netzwerkvariablen (12)

4 Netzwerkvariablen (0)

& Yerbindungen (0}

13)
inheiten (1)

Bereit,

|LvIsDemo = OnMet |01.03.2004 [12:09

Figure51: Create new network variable

In theNetzwerk Variablaialog Figure52), select the device templat@dratevorlagepand
the network variable to which the new dynamic network variable will be connected.

«# Netzwerk ¥ariable: (Neu)

Allgemein - Netzwerk Variable

Allgemein

k
iahle

X

MName
Marme |nvi5wit|:h
Anzahl |1 ﬂ

Urpsrungs Metzwetk Variable

Geratevorlage

|scHALTER

Yariablen dieser Geratevorlage

Richtung der neuen Metzwerk Variable

| Mare [ Typ |-
‘3 nciLocation 36
‘ nvastatus 93
Q nvodlarm as
.} rvoSwitch

IEingang

Ik

-

&bbrechen | Ubernehmenl

Figure52 New network variable dialog

The dynamic network variable will get attributes like the SNVT type from this network
variable. Select theirection of the new dynamic network variable and enter a name for the
network variable. Finally, click o®K to confirm the creation of the new network variable

(Figure53).
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Figure53: Finished creatio of new network variable

15.9 Built -in LONMARK® Obijects

The CEA-709 models ofL-VIS provide a number of static function blocks which are
available for use, even when no project is loaded. These blocks are described in the
following sections.

15.9.1 Timer Object

The imer object implements adNMARK® Real Time Keeper object according to the
LONMARK® Functional Profile #3300. It sends out the current time in the nvoDateTime
network variable of type SNVT _time_stamp. The object is configured using the standard
configurdion properties

1 SCPTmanualAllowed

1 SCPTmasterSlave

1 SCPTobjMajVer

1 SCPTobjMinVer

T SCPTsummerTime

1 SCPTupdateRate

 SCPTwinterTime.

The configuration properties are defined in theNMARK® functional Profile #3300
document.

15.9.2 Switch Object

The switch object impleemts a IONMARK® Switch object according to theohMARK®
Function Profile #3200. It sends out an nvoSwitch network variable of type SNVT_switch
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and receives a feedback over nviSwitchFb. The object is configured using the
configuration properties

1 SCPTmaxOu

1 SCPTmaxSendTime
1 SCPTminSendTime
1 SCPTstepValue

1 SCPTtimeout.

The configuration properties are described in detail in tb&sMARK® Function Profile
documentation.

On L-VIS, the switch object is controlled by a switch or push button connected to the
Switchterminal INO of the device. The object can operate in 3 different modes:

1. Switch mode Use this mode when a two position switch is
connected to the input terminals. To select switch mode, set
SCPTstepValue and SCPTtimeout to zero.

2. Push button mode Use thismode when a push button is connected
to the terminals and you want to toggle the light on and off with
each push of the button. To select push button mode, set
SCPTstepValue to zero and SCPTtimeout to a value greater than
zero

3. Dimmer mode Use this mode wén a push button is connected to
the input terminals and you want to use the button to toggle the light
on and off with each short press of the button and ramp the light
intensity up and down when holding down the button. To select and
configure dimmer moe, set SCPTstepValue to the amount of
change wanted for each step when ramping up or down and set
SCPTtimeout to the desired maximum push time, which is detected
as a short press (the time to wait before starting to ramp the light
intensity up or down). Tdr speed at which value updates are sent
out during ramping is controlled by SCPTminSendTime.

15.9.3 Relay / LCD Backlight control

The relay object implements aoNMARK® Lamp Actuator object according to the
LoNMARK® Functional Profile #3040. It receives the ihpalue of type SNVT_switch in

the variable nviSwitch and sends out a feedback of the current state in nviSwitchFb. The
output network variable reflects the state of the relay input of the old-BZISTB device.

The newer touch screen models do not pre@ddelay and the lamp actuator object on these
models is used to control the LCD backlight.

To overrule the value which is adjusted in th&/1S Plugin Software, the state part of the
nviSwitch network variable has to be set to 1. In that case, the pattef the network
variable controls the brightness of the display from 0 to 100%. If the state part of the
variable is set back to 0 again, the backlight automatically uses the values which are
adjusted in thé_-VIS Plugin software. This feature cae bised to adjust the backlight in
relation to the ambient brightness, which could be measured with a sensor.

On newer firmware revisions, the backlight may also be controlled via an internal system
register, which is available as a data point and may & fusely across the project. This is
the preferred way of controlling the backlight.
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15.9.4 HVAC Temperature Sensor

The temperature object implements @anMARK® Temperature Sensor object according to
the LONMARK® Functional Profile #1040. It sends out the eutrtemperature in the
nvoHVACTemp network variable of type SNVT _temp_p. The object is configured over
the configuration properties

1 SCPTmaxSendTime

1 SCPTminDeltaTemp

1 SCPTminSendTime

1 SCPToffsetTemp.

The configuration properties are described in detaiha loNMARK® Functional Profile
specification.

On theL-VIS device, the temperature sensor object reads the current temperature value
from an external temperature sensor connected to the input terminals labeled 'TEMP' on the
device.

The same temperatureatso available via a system register, which is the preferred way to
read the temperature if it is used directly onlthélS device.
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16 Special Functions (BACnet)

16.1 EDE Export of BACnet Objects

The current BACnet server object configuration of BAChetlS modds (LVIS-ME200)
is accessible as a set of CSV files following the EDE format convention. They can be
downloaded via FTP from the directodata/ede  on theL-VIS device. The files are:

M Ivis.csv: This is the main EDE sheet with the list of BACnhet objects.

T |vis - states.csv: This is the state text sheet. For each state text reference
in the main sheet, a line contains the state texts for this-gtaté object.

1 Ivis -types.csv: This is the object types text sheet. The file contains a line
for each object typeumber. Note, that lines for standard object types can be

omitted.

M Ivis -units.csv: This is the unit text sheet. The file contains a line for each
engineering unit enumerator value. Note that lines for standard units can be
omitted.

NOTE: First download theproject to the device, wait for the device to restart, and then access the

EDE files. The device will create files matching the loaded configuration when it starts.

16.2 BACnet Network Settings

For BACnet models, selecting the commaxetwork Settings® from the File menu of
the main window opens a small dialog to configure BACnet specific settiFigs.
following settings are available:

I Character Set: Allows changingthe character set used for string values on the
BACnet network. This setting affects encodingatifstring properties of server
objects on the device. It does not limit the ability of the device to receive and
process string values from other devices in other encodings. See also the note
below for more background information.

1 Enable unsolicited COV: Send out value changes of local server objects as a
broadcast to all other devices.

1 Use global instead of subnet wide broadcasBroadcast messages are not
directed to the local subnet but instead are sent to the global broadcast address.
This is not confaming to the standard, but some third party devices need this to
work around problems in their software. If needed, it can be turned on here.
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1 Enable periodic I-Am broadcast: The device sends outAm messages on a
regular basis to notify others of its peese.

1 Keep OWS values in deviceA parameter download, for example via LWEB
900, does not overwrite any persistent property values of BACnet server objects.
It is assumed, that these are managed by a BACnet OWS and are written via the
BACnet network.

1 I-Am Interval: The interval used for periodieAm messages, if enabled.

1 Default Pollcycle: The poll cycle to set for newly created client mappings.

1 Default COV Expiry: The default expiration time for COV subscriptions.

1 Default Write Priority: Write priority for all client mappings, which are set to
use the default write priority.

NOTE: Since all strings in ah-VIS project are Unicode strings (IS00646), the default setting is
to useUTF-8 encodng for BACnhetstring properties.When using UG, be aware that
there are many tool vendors which do not suppd@S2 strings and are completely
unable to displaysuch stringsn their tools even if the string itself contains only ASCII
characters If the device is to be used together with such systems, the cha@icteustbe
setto either ISG8859 1 (Latin-1), which is a subset of ISTD646 ands sufficient for most
western languages, @o UTF-8, which is backwards compatible ANSI X3.4 (USASCII)
as long as no foreign characters are usédhe character gds reducedo 1SO8859 1, the
user must ensure that no charactengtside this character seire used for server object
names ad descriptionsUnprintable characters will be replaced by a question mark.
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17 Advanced Topics

This chapter discusses some of th@re advanced topics.

17.1 Access Control

Access control is organized in 16 levels. Pages and input controls can be assigned a
minimum access level required to view the page or enter data on an input control. Any
access level higher than the specified minimlewel automatically grants access to the
protected object.

To reach a specific access level, there are a number of possible options:

1 Switching to a page which cannot be viewed at the current access level will
automatically bring up a system page whereM &lde can be entered in order to
increase the access level and access the Bagealso the note below.

1 On a normal project pager a dedicated login paga,numeric input control can
be placed to allow the user to write a PIN code value to the systgster called
PIN Code EnterAny value written to this register will be interpreted as a PIN
code and the system will try to log the user in using this code. If none of the
defined access levels has a matching PIN code, the access level is set to 0 (log
out). To construct a suitable control, make sure to set the input value range to
00009999 and check theassword Input Keypaabption.

I Using a data point connector, a PIN code can be received from the network and
forwarded to thé’IN Code Enteregister taallow remote login using a PIN code.

9 The desired access level may be set directly by writing a value between 0 and 15
to the system register callektcess LevelThis is less useful if allowed from a
control on a project page, but may be convenient ifettie an external access
controller in the network, where the user was already authenticated (for example
using an RFID card). The access controller can communicate the successful
authentication over the network to theVIS device, where a suitable access
level can be set directly, without using a PIN code.

NOTE: If the user was automatically redirected to the login page, due to insufficient access rights
for the page he wanted to viewnyawrite to thePIN Code Enterregister will not only
evaluate the Ml andadjust the access level, bwill also either forward the user to the
desired page (access granted), or rettionthe pagehe came from (access denie@his
ensureghat the user does not get stuck on the login pegease he is not able to entar
valid PIN code.

For security reasons, it is possible to change the PIN code for each level by writing the new
PIN code to the respectiv®N code Settegister. There is one register for each of the access
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levels 1 through 15. The new PIN codes will baresti on the device and remain in effect
until a new project is loaded with a special option set, telling the device to reset its PIN
codes to the values stored in the project.

17.2 Multi -Language Projects

Starting with LVIS firmware 7.0 and LWEBO2version 3.41it is possible to build projects
containing text and font resources for multiple different languages. The user can switch
between languages during run time without reloading the project, just by writing the desired
language number to theanguagesystenregister.

NOTE:

For a simple language selector, just connectlthaguageread and write system registers

to a text control. A suitable mapping table with names for all defined languages and their
language numbers will be built automatically. Make surafdate the mapping table after
changes to the project languages. Resetbutton on the mapping table property page can
be used to rebuild the table automatically.

Using multilanguage projects has number of advantages compared to other approaches
which use copies of every control, one for each language, and show the correct set of
controls using visibility triggers or separate pages (one page for each langbige).
pagesand controls do not need toebduplicated for every language, it is much easier

apply changes later on. Also, since the number of controls is not multiplied, the project uses
less resources and is easier to handle during development. Multiple layers of controls on top
of each other to support multiple languages are difficult talleain the LCD preview.

Another benefit of multlanguage projects is the ability to translate the project externally.
All text resources and font selections for objects in the project can be exported to a file,
which can be given to an external translaibranslated resources can then be imported
back, and checked in the LCD preview for layout problems resulting from different space
requirements for different languages.

17.2.1 Configuration

Language setup and configuration is done onLtbealization page in theproject settings

dialog. Languages can be added by copying resources and settings from an already existing
language, the order (numbering) of languages can be defined, and languages no longer
needed can be removed from the project. See Set8ahfor instructions how to get
started with a multlanguage project.

17.2.2 Editing multi -language Projects

There are a few things to consider when working on Amutijuage projects. First of all,
anytext entered in the text input field @f control, or mapping table, as well as dogt
selection, usually applies to tleerrently selected languageonly. This may be confusing
when languages are added to the project early in the project developmenSoyaitimes

the wrong language will bselected, causing entered input to end up not where the user
intended it to be.

Adding languages near the end of the development can minimize that risk, but tests
regarding the muHlianguage features, such as switching between languages, will have to
wait until the languages are available.

17.2.2.1 Format Patterns

Format patterngor localized number or date controls may be the same for all languages,
but if the project already contains multiple languagé®y still need to be set for each
language either separaty or together using language midélection After all, they may

be different if additional text is added around the format specifier.
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As explained in Sectioh0.12.3regarding theéeditor property page, it is possible to sext

or a font for a number of languages at the same time, however, it is usually better to start
out with the primary language only, and add other languages to the project when most of
the content is already in place. This way, any format patterns anddigations which are

the same for all languages, are automatically taken over from the primary language.

17.2.2.2 Control Size

Controls maintain onlypne common position and sizéor all languages. This means that

page layout is independent of the selected prdmwjuage. The same layout needs to
accommodate all expected content for all languages, so make sure to leave enough room for
wider text, and consider alignment of labels and numbers to handle dynamic label width.
For numbers, it is usually a good ideause right aligned content, with padding for the unit
string such that the actual numbers of multiple lines turn out vertically aligned.

Using auto-size for text based controls is usually not possible in raliguage projects.

The configuration softwareogs consider all available resource settings (text and font
selection forall language) to calculate the required size, but in practice, not all translations
will be ready at the time the page layout is dare in case the control uses localized date
or number formatting, it may be hard or even impossible for the software to determine the
exact maximum space requiremeAs a consequence, control dimensions should be set
manualy to accommodate expected space requirements for all languages.

17.2.2.3 Images

Sinceimages are usually not language dependent, images assigned to a bitmap control, or
images in a mapping table, are usedallyfor all languages. There is no mechanism to use
different images for different languages, other than using individual contrdlsteowing

the desired control for each language, using visibility triggers.

17.2.3 Translation

Translation can be done directly in the configuration software, or externally in a text editor
or any translation software supporting translation of XML files.

To edita certain language or review an imported translation, select the desired language
from the View / Languagemenu. Alternatively, select the language from the list of
available languages on thelitor property pageThe LCD preview will show the project in

the selected language, and any changes to text or font selection will modify this language
only. Since there is visual feedback via the LCD preview, it may be easier to pick the
correct translation based on context and available space, compared to draestation.

On the other hand, the translator needs to have the configuration software installed and be
familiar with its use, which may not be the case.

17.2.3.1 Language Export

To translate a project externally, prepdahe required XML files first. A number of
different ways to export string resources is available fronTdwads / Export Stringmenu:

1 Default Language: A single language XML file is generated, containing all
strings and font settings from the default language (the first language in the list).

I Current Language: Same as above, bgenerates an XML file for the currently
active language. This can be useful to generate an updated language file, after
translations were added from multiple different sources.

1 Allin one file: Generates a multanguage XL file, containing translations for
all languages for every string or font resource in the project.
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1 All in separate files: Similar to a single language export, but automatically
generates one file for every languagie given file name will be annotatedth
the locale specification to generate a unique file name for every file.

Which of the above files are needed depends on the translation workflow and the external
tools involved in the process. It will be required to understand the capabilities afedxter
translation tools, external translators, and the XML file format. See the next section for a
description of the single language and milatiguage XML file.

17.2.3.2 XML File Format

The configuration software can generate two types of language XML file. Aesingl
language format and a mulinguage formafrhe difference is small: The single language
file contains aang attribute at the top levetsource element, specifying the language for
all strings in the file. The mulianguage file contains this attriteuwith everystring
element instead, since a resource item will contain multiple strings for different languages.

The basic structure is the same for both formats. The root element contaissomnee>
element (with or without language attribute). Thésource element contains odem>
element per string or font resource. Each item has a umigatribute to identify the
resource item throughout its life time and from one export to the next. As long as the string
exists in the project, it will matain the same unique ID, such that it can be used as a
resource key by external translation software to identify the resource.

If the item is related to a visible object in the object tree, it will also contgdm aattribute,
stating the location of &hobject to which the resource applies. Tiisvides additional
context information for an external translator, and allows someone with access to the
configuration software to look up the object in the LCD previdere is an example for an

item element:

<item id="0x00ae09c8" path="Root Menu / Menu Item / Page 1/ Title">

Below the item will be one or morestring> elements, containing the actual data for the
resource. In a muHanguage file, there will be one string per language, and each string
elemant will have alang attribute, identifying the language to which it applies. A single
language project will just contain one string element without language identifier. The
following is an example for a multanguage file:

<item id="0x00000070">
<str ing lang="en - US">Global Event List</string>
<string lang="de - AT">Alle Schaltzeitpunkte</string>
<string lang="ja  -JP">-. D P mmz fi ; | @) </string>
<[item>

In case the resource is a font selection, the string will contain the name of the font to use for
the given languagd.he path attribute will havEont appended to the object path, to denote
the resource as being a font nese. Here is an example:

<item id="0x18c5481c" path="Menu /Item 1 /Pagel/ Schedule : Font">
<string lang="en - US">12x16- ROMFixed - R</string>
<string lang="de - AT">18pt - Candara- Italic</string>
<string lang="ja - JP">18pt - MS PGothic - Regular</string >

</item>

Note that during external translation, the translator needs a list of fonts that will be
available in the project to choose from. The configuration software makes no attempt to add
a new font based on a translated font resource name during iofipp@anslations.

When the exported XML file is imported into an external tool capable of translating a given
XML to different languages, the user is usually expected to denote the elements and
attributes to translate, and identify key elements or ateth for sorting and tracking of
items. Some tools could also use the locale specification of the language attribute to
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automatically select the correct language or generate the attribute for the translated string
resources in a multanguage output file.

When an external tool is used, one would usually export the default language and import it
into the tool. Then add target languages as required, translate, and generate translated single
language XML output files from the tool, for import into the confajion software.
Whenever objects are added or removed, the default language XML wouleekgorted

from the configuration software and-iraported into the external software, to update the
external translation project. Due to the unique IDs assigneddb resource entry, the tool

will be able to identify items that were removed, items that were added and items for which
the default content was changed (the translation needs to be revisited).

17.2.3.3 Language Import

Translated XML resource files can be importedm the Tools / Import Stringsnenu.
Browse to the XML file and select it for import. Based on the language and unique 1D
attributes in the file, the configuration software will try to match strings from the file with
existing resources, and update thejgct accordingly. Resources for languages which do
not exist in the project are ignored, so make sure to add a suitable language definition to the
project before importing the translation.

17.2.4 Copy/Paste

It is possible to use copy/paste between differentifaiguage projects. During copy, all
available information from the source project regarding languages and translations for the
copied objects will be stored in the clipboard. During paste, the available data will be used
to take over translations andnts for as many of the destination languages as possible.
Text and font selection for languages which exist in the destination project but not in the
source project will be initialized from the default language of the source (the first language
in the souce project).See also Sectioh0.5.3about copy/paste in general, ahd.5.3.3
specifically regarding muHianguage projects.

17.2.5 Compatibility

In case a multlanguage project is downloaded to a devigening firmware version 6.2 or

older, or the project is saved for such a firmware version, thelgurrently active language

will be savedA warning will be displayed, stating that not all information can be stored
and data will be lost. However, theopect will retain all languages in the editor, such that a
different language may be selected and the project may be saved a second time under a
different name. This process can be repeated until all languages were saved to individual
project files.

In cag a multilanguage LWEB project is loaded by an LWABB2 version older than 4.

the project will load and show pages and controls, but text based controls, like text, number,
or date controls will be missing all text and use a default font, since thectitel@ will not

be abé to read the language specific data

17.3 VolIP calls

Devices which contain a microphone, like the LPAD7model, support the SIP protocol

over UDP to initiate and receive VolIP calls, such as from a SIP capable door intercom.
Through aspecial command register, it is possible to control the call and send DTMF tones
back to the door unit, to open the door, or control the door camera (depending on the
capabilities of the door unitl.he SIP clientan also be used for calls between twanore
LPADs (audio only). An external SIP server is required to initiate and receive calls.

17.3.1 Basic operation

The SIP client functionality consists of different components, which are explained in the
following sections. The first step to use VolP is the apnfation of the SIP client on the
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Web-Ul. This is necessary to register the device with a SIP server, so it can receive
incoming calls and initiate outgoing calls. Once the device is registered, the SIP client can
be controlled through dedicated systemistys, located in the SIP folder. These registers
provide important information like the current status of the client, such as an incoming call,

or the state of registration at the server, and are used to issue commands, such as starting an
outgoing callor accepting an incoming callhere is no dedicated SIP client conttding
standardouttons and othesbjects a suitable Ul can be built to use the VolP functionality
through the available system registefe display the video stream of an incomindeo

call, a webcam control is used (see sectibrb.15.Zor details).

17.3.2 Configuration

To configure the SIP client, open the WebpageConfig / SIP Client. The following
options are available on this page:

1 Enable SIP client: Master switch to enable or disable the SIP client. This can be
used to temporarily disable the client without deleting the settings.

1 SIP proxy server: Enter the SIP URI of the server, at which to register. This
URI must follow the format for a SIP servatdresssip:<IP or DNS name>

1 SIP identity: The SIP address to register at the server. This is the SIP address of
the device and must follow the format for a SIP client addfiss this
sip:<user>@<SIP - domain>

1 Registration password:The password to userfoegistration, if any.

1 Ringtone style: Select the desired ring tone to be played upon an incoming call.
May be set tdSilent in which case the SIP client does not ring by itself. The
incoming call is still visible through a system register, which carudesd to
generate a custom way of call notification, like a play sound action.

1 Log message leveltevel of log information in the system and OS log. During
installationand setupsetthis to Informationand make some test calls to verify
that the system fictions as expecte®educe the level t&rror, once the system
was tested and runs OKrace or Debug settingsgenerate a large amount of
additional informationand may help people familiar with the internals of SIP
calls to identify issues. In a suppogse, you may be asked to set the log level to
Debugand send the recorded detailed OS log for analysis.

1 Equalizer settings: An advanced configuration option to modify the sound of the
received voice. This should not be required in normal situatibnsed, it may
cause extra load on the CPU to process the equalizer chain. The format consists
of a series of triplets, each of which defines the gain and filter bandwidth around
a certain center frequenclyeq,gain,bandwidth The numbers are separated
by comma, the triplets are separated by semicolon. Gain is a factor, where 1
means no change, >1 means amplify, and <1 means attenuate. Center frequency
and bandwidth are expressed in Hz.

1 Enable AVPF: Enable or disable the use of AVPF according to RFC4585. This
enables sending of RTCP packets to provide immediate quality feedback to the
senderand allovs advanced functions like requestinframes or bitrate changes
for the video stream As such, it may improve quality for video calls, while it is
less importanfor audio. Depending on the SIP server dnel remoteclient, it
may be necessary to enable or disable this feature for correct operation.

Following these settings is a list of individual audio and video codecs which can be
enabled or disabled. A disableddec will not be advertised in a call negotiation and

therefore not be available for selection. Enabled codecs will be advertised in the order
listed. Which codec will be used for the call depends on many factors, like the capabilities
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of the other partyand the configuration of the SIP server. Note that the standard audio

codecs, which should be supported by any VolP client, are G.711 uLaw (US) and G.711
aLaw (rest of the world). Wideband audio codecs may cause compatibility issues or may
not be suppoed at all by the SIP server. For speech, they are not really needed. The
recommended video codec to use is H.264.

The buttonSave Settingawill save the new settings permanently, shut down the SIP client
(if already running), thereby terminating any actieall, and restart it with the new
settings if the enable switch is on.

17.3.3 Statistics

The statistics menu on the Wel contains &IP Client page, which contains information
about the current run time state of the SIP client. The first part shows the aewich

the client is currently registered or configured to register, as well as the client identity and
the registration state.

The second part contains state information of a running call (if any). This can be used to
check if the system is configureareectly and work as intended, for example if the
expected codecs are used, if the network quality is sufficient, if the media streams go
through the SIP server a direct media connection could be established, and so on.

The following lists some of th@ata shown and how it can be interpreted:

9 Status: This should showStreamsRunningnce the call was established. It
showslncoming call receiveavhile ringing @ntil the callis answered).

1 Remote Identity: This shows the SIP address of the remote party.

9 Call Quality: An indication for the overall quality of the call. If no packets are
lost and the jitter is acceptable, it usually shows 100%. Low values indicate
serious problems that should be investigated further.

 Media Stream Peer:This shows the IP addre®sf the remote end for audio and
video streams. If a direct media connection was established, this will be the
address of the remote device. If direct media was not possible, it will be the
address of the SIP proxy server through which the media streamewed to
the remote device.

1 Audio Codec: The negotiated audio codec. The format is usually a codec name,
followed by the sampling frequency (normally 8000 fokHz), and the number
of audio channels (usually 1). Typically, this shoR6&MU/8000/1 for 8 kHz
uLaw encoding.

1 Audio Jitter Buffer: This value can give a hint about the quality of the network
connection. It will start at 150ms and increase or decrease dynamically, based on
the amount of jitter in the arrival of new audio data. In a perfecingetthis
value may be reduced down to 40ms, thereby reducing the latency between audio
being recorded on one end and being played back on the other end. On a loaded
network, data packets may sometimes be delayed for several 100ms until they
finally arrive in a burst (high amount of jitter). The system will adjust and
increase the amount of audio data buffered at the receiver, sudapsathere
no data is received can be bridged fralmeadybuffered data, avoiding drop out
of audio.Since this will causdigher audio playback latency, it is desirable for
this value to stay below 200ms.

9 Signal Level: These two values show the audio signal level received from the
remote end (down link) and the level recorded locally and sent to the remote end
(uplink). Thevalueis given in dBmO (dB from digital full scale). The smallest
possible value will be aroundlO, a good signal level while speaking is in the
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range of-20 to-10 dBmO0.The theoretical maximum is 0 dBmO (full scale). To
avoid clipping, an internal comgssor and limiter will try to keep the signal level
below critical levelsWatch this value while speaking and adjust the microphone
gain as needed to reach a good signal level.

9 Video Codec and Jitter Buffer: Same as for the audio stream, but for video.
Only displayed if a video stream is received.

1 Received Video:Format of the video stream received. Note the resolution and
frame rate. Try to configure the sender to stay at or below VGA resolution and
below 15 frames per second, to avoid overloading the @Pthedevice.

1 Video Rendering: Final size and position of the video within the webcam
control. The received video will be scaled to fit the control and centered if the
aspect ratio of the video and the control does not match. For best performance,
try to configure the control to match the received video size, to avoid scaling. In
case of adedicateddoor intercom, this can be archived on both ends (configure
the door camera and the webcam control to match in size).

17.3.4 System Registers

Building a user interfee for the VolP functionality is done with nelgr controls and other
objects, like buttons, text, numbers, actions, and maybe a webcam control for video display.
The required interface to read status information and give required commands to control the
SIP client is provided through system registers. Except the two registers to control general
audio volume and microphone sensitivity, which are both located in the Audio folder, all
SIP related registers are located in the SIP folder.

The following registes are available:

1 Registration State: A multi-state data point showing the current state of
registration at the configured SIP proxy server.

1 Call State: Current state of the client, regarding the current call. Usually shows
Idle or Released when no call isin progress. Another important state is
IncomingReceivedwhich is shown when an incoming call is pending, and a
command to accept, decline, or forward the call is needed. While an established
call is running, the state will usually I$treamsRunningThis register is used to
trigger any required actions based on the call state, for example switch to the
phone page and/or play a ring sound when a call is coming in, caasteer a
call.

T Command: This is a multistate register which can be used to exegat®ous
functions, like accepting, declining, or forwarding a call, hanging up, putting a
call on hold, resuming, muting or unmuting the microphone or speaker, or
sendingdial tones. To execute a certain command, write the corresponding value
to the registr (for example through an update data point action, triggered by the
touch of a button). Once the command was processed, the value of the register
goes back tadle. In case the command could not be processed, the value of the
unsuccessful command remainsthe register. The system log may have more
information regarding the problem.

9 Caller ID: SIP address of the remote device (the caller, for an incoming call, or
the resolved address of the called party).

1 Call Target: Place theSIP address of the desirgarty to call or to forward a call
to in this register, before executing tBall or Transfercommand If the called
party is registered on the same server, in the same SIP domain, it is usually
enough to put just the user name (extension number) imeister. The server
will resolve the extension to the full SIP address. Note that a numeric extension
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17.3.5 SIP commands

number can be assigned to this register through a data point connector, by using
the analog data point as input and the system register as output.riberrwill
be converted to a string automatically.

Speaker Gain:This register can be used to apply an additional gain for the audio
stream received from the remote device, before it is mixed with other sounds and
sent to the speaker. In case the remotécdeprovides only poor signal levels,

this setting allows to adjust the level to match other sounds (from actions, or
touch feedback). High gain settings may degrade sound quality. If possible, try to
adjust the door unit to provide a stronger sigr2 (o -10 dBm0).

Uplink Signal Level: Level of the audio signal sent to the remote device (see the
corresponding description in the statistics section above).

Downlink Signal Level: Level of the audio signal received from the remote
device. Both signal levelalues are updated during an active call once every
secongdand can be used for example on bar controls or analog meter controls to
build a VU metergiving the user visual feedback if his voice is loud enough

Last DTMF Tone: In case a dial tone is receiy from the remote device during

an active call, this register holds the ASCII code of the received digit, star, or
pound sign. It may be used to trigger actions based on dial tones received during
the call. Sending and receiving dial tones is done via Rfid® telephone event
payload type, according to RFC2833.

This section gives and overview of the available SIP commamdi$heir function

1

Answer (1): Valid when an incoming call is pending. Answers the call and
establishes theorrespondingnedia streams.

Hold (2): Valid when a call is establishethd active Puts the call on hold. The
remote end may hear music on hold, while the call is being held.

Resume (3):Resume a call. Only valid when a call is on hold.
Hang Up (4): End the call. Only &lid when a call is established.

Decline (5): Decline a pending incoming call. Depending on the SIP server, the
caller may hear a message stating that the call was declined or could not be
established.

Transfer (6): Only valid while a call iactive Tranders theactivecall to the SIP
address which is currently stored in thell Targetsystem register.

Call (7): Only valid when there is no call activend a valid SIP address is stored
in theCall Targetregister. Initiates an outgoing call to the spiedifaddress.

Early Media (8): Only valid while an incoming call is pending. Accept early
media for the pending call, if the sender is willing to provide it. Allows for
example to receive the video stream of the door camera, without actually
accepting theall yet. For this command to work, corresponding settings may be
required at the remote device and the SIP server.

Mute Mic (9): Only valid during an active call. Mutes the local microphone,
until the Unmute Miccommand is sent or the call endsnew callalways starts
with the microphone unmuted.
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1 Unmute Mic (10): Unmute a muted microphone during a call.

1 Mute Speaker (11):Same as the microphone, but for the speaker. Note that only
the VolP playback will be muted. Other sounds, from actions or touch teitles,
be unaffectedNew calls always start with the playback unmuted.

1 Unmute Speaker (12)Reverse the effect of the Mute Speaker command

T Send DT MF24)éSerid1h® corresponding dial tone (digit, *, or #) via
RFC2833 telephone event, embedded inRA® stream. If a sequence of digits
needs to be sent, write the required commands to the command register one after
the other. This can be done by a series of update data point actions. They will be
executed in the same order in which they appear in tleetdioee (topdown).

17.3.6 Echo cancellation

A handsfree device like the LPAD faces the problem of creating an acoustic feedback
loop, caused by the microphone recording whatlayed back througthe speaker flthis

loop is not broken, or at least attenwht®y a largedegree the speaker at the far end will

hear his own voice after some delay, because what he said would be transmitted to the
LPAD, played back through the speaker, recorded by the micropapdeent back to the

far end. This is not only digrbing for the conversation, but may even lead to an endless
feedback loop, ithe far end fails to break the loop as well, segdhe echobackto the

near end.

It is therefore critical to employ acoustic echo cancellat®ome devices have dedicated
hardware to do this. Howevernd_PAD, this taskneeds to baccomplished by the CPU.
Everyt hi ng t hat fosplaghackiginternallystorecas seferacé sgnal.

This signal is then searched for in thecording received from the micropim When
found, the software tries to remove the reference signal from the captured recording,
without disturbing the rest of the signal too much.

In a normal phone conversation, it is common that only one end is speaking, while the other
end is listeningln this case, the echo can be detected pretty well and filtered out cleanly. In
case of double talk (both ends are talking at the same time), detection of the reference
signal becomes more difficult, as does the task of selectively removing just threncefer
signal, withoutalsoaffecting the near ergignal

The process of searching the reference signal is further complicated by a variable delay
between the time when the far end signal is played back, and the time the same signal
appears in the recordimgad from the microphone. This dwie tovariable sizd buffers

which are required between software and audio hardware. The echo canceller therefore
employs an adaptive algorithm to follow this delay and adjust for it. However, to detect the
effective déay and adjust for drift, it needs a signal to lock on.

For best performance of the echo canceller, it is recommended to keep the microphone
sensitivity in a range that guarantees a strong enough signal for the echo canceller to lock
on, but at the samentie avoid an extremely sensitive microphone, picking up a strong
signal from the speaker output, making it harder for the canceller to sufficiently dampen the
echo in the recorded signal. A good starting point for a typical intercom application, where
the personstands in front of the unit while speaking, would be a microphone sensitivity of
around 60% up to 75%. Avoid sensitivity higher than 80% if possible. Check the signal
level reported while speaking to find the best setting.

Try to keep the extra speakgain as low as possible, since a high setting can not only
degrade sound quality, but also amplify a residual echo from the far end to a point where it
may be noticeable or even create a loop.
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17.4 Project Statistics

A dialog showing information about the mber of currently defined objects and their
memory requirements can be opened via the comnkando j e c t Swhgh iEst i cs é
available in thd=ile menu of the main program window.

The dialog shows two object lists. The first list shows the different objpest the total
number of objects used of each type, as well as the largest object in terms of memory usage.
For object types which require persistent storage in the file system in addition to runtime
memory, two separate lines are shown to indicate tlecolith the largest amount of

RAM usage and the object with the largest amount of FLASH usage, which may in fact be
different objects.

The second list shows individual objects sorted by accumulated size, starting with the
largest object. Note that thedicated size is the total size of the object itself plus all of its
descendants, so it corresponds to the amount of memory which would be freed if the object
would be removed from the project. Selecting an item from this list will select and highlight
thecorresponding item in the main window.

This dialog may b helpful to scan the project for items which cause undesired memory
usage and should be optimized to improve the projects memory requirements.

17.5 Automatic Project Builder

The configuration software pves a function to automatically create a project or parts of

a project from a selected set of data points. For each data point folder, it creates a menu
item and adds pages and controls to show the values of all data points in that folder. In case
of subfolders, a sub menu is created to hold the menu items for the sub folders and so on.

The function is called from the context menu of a menu object or a menu item object, as
explained in section$0.5.10and10.5.11 Calling the function opens@onfiguration dialog

to select the desired base folder for which the project should be generated, as well as some
additional options.

The desired base folder is selected from the data point folder tree twitthidote that in

case the function was called on a menu object, any data points located directly in the
selected folder will be ignored, since a menu object cannot have pages attached to it. The
selected folder will only be scanned for sub folders, amahu items will be created for

each sub folder. When the function was called on a menu item object, pages will be created
for the data points located in the selected fqldad a sub menu with items and pages will

be created for the sub foldditany).

17.5.1 Options

Additional options are available to the right of the folder tree.

1 Basic page layout:Select one of the available layouts. Currently available are
simple one to four column layouts.

1 Element indentation: This option sets the amount ioflentation forelements of
structured data points. In case a structured data point has nested sub structures,
structure members will be indented based on the position of their parent element.

i Page margins: Any of the automatically created content on a page will be
limited to the area defined here. Set the margin to zero to allow the generator to
use the entire page. In case you use a page template to add additional content to
each of the auto generated pagestthe page margins to restrict the generated
content to tharea reserved for it.
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1 Allow data entry for input data points: Creates input controls for input data
points, such that their value may be modified. This can be useful for OPC client
data points.

1 Allow data entry for output data points: Creates input contrslfor output data
points. This is on by default but may be turned off to create a project where the
user can see the current value of output data points but may not change their
value.

1 Add data point folder path headline: This option adds one line at theptto

show the current |l ocation within the dat
action is attached to this line, allowing the user to open the menu when touching
the headline.

1 Add page numbering: This option adds a page numbering (current/totalhat t
right end of the headline. If the folder path headline is not activated, the headline
will be enabled without the path (just the page numbering).

1 Add links to sub-folders: This option places the names of all sub folders at the
beginning of the page anten continues with the actual data points. Each of the
folder names has an action attached to it which links to the first page of the
respective sub folder, such that navigation to sub folders is possible without
opening the menu.

I Add page action to moveone level up: This option adds an action to each
generated page which links to the first page of the parent data point hierarchy.
This action triggers whenever the user touches the page somewhere outside an
input control, for example on a data point namea unused area of the page.
This allows navigation back to the previous level without opening the menu.

1 Use collections for label / value pairsWhen enabled, each pair of text label and
value field will be placed in a collection for easier manipulationcase the
generated layout is going to be modified manually later on.

I Use data point description as value labelif available, the text label will
display the data point description instead of the data point name.

1 Do not add autocreated page content This option can be used in special
cases, where the page generator is only used to generate one page for each data
point folder and instantiate a given template on the page. See Settodfor a
discussion of custom pages.

1 Add template instance to each pagérhis option instructs the page generator to
add an instance of a template to each of the generated pages. The name of the
desired template is entered ii#aglkéd.t ¢xt
a template byhis name is found, it is used. Otherwise a new, empty template is
generated and instantiated on each page. Such a template can be used to add a
navigation bar or other static design elements to the automatically created pages.

Once the desired options aset, the project builder can be started by pressingthg

button. Note that this button will be available only when the current settings would actually
generate content. As long as no data point folder is selected or a folder without sub folders
is sebcted and the generator was called on a menu object, the button will be deactivated.

17.5.2 Page Design

Any new object created by the project builder will be created with the currently defined
defaults for the respective object. In most cases, it will be regtaredlange these defaults

from the builtin ones before content is created. To do this, an object of the desired type
must be selected and configured to match the requirements (fonts, colors, format strings and
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so on). Once the object looks OK, open @@mmon Propertiesab and press the button
Set as Defaultto store the properties of the selected object as defaults for all new objects of
the same type.

Objects which may be generated by the project builder and which should have their defaults
configured ae:

1 Menu: Used for sub menus. Configure the desired width of the menu container
as well as colors, scroll bar, atigefont for the menu header.

1 Menu Item: Used for data point folders. Select colors and font and make sure the
menu container is wide enouthhold the longest data point folder name.

1 Page Pages are created hold the controls to visualize the data points. Set the
desired page background color or background bitmap.

I Text Control: Text controls are used for the page header (path and pagenumb
as well as data point names and textual data (from stoingry, or multi state
data points).

1 Number Control: Number controls are used to visualize and enter numerical
data. Note that the format string can be set to modify the display of numbers.
Since the same number control will be used for a wide range of different values,
it is often useful to use the %g format instead of the fixed point %f.

I Trend Control: Trend controls are created when trend data points need to be
visualized. They are always tastiated fullscreen, that is, one control per page.

1 Scheduler Control: Used to visualize schedule data points. These controls are
always instantiated fubcreen, similar to trend controls.

I Alarm List Control: These controls are instantiated fstireento visualize
alarm server/client data points. Note that the control will not use the full page
height, since it will be followed by three lines of extra information related to
alarm server and client data points.

Note that the configured defaults are stbmwith the project, such that when you open the
project the next time, the same defaults still apply.

17.5.3 Page Template

To further customize the generated pages, the project builder can be instructed to instantiate
a given template on each of the generategepaThis template may be used to define
additional content like a navigation bar or other static page content like a company logo. In
case the auto generated page header is activated, the template may be used to place a
colored bar whre the header willdblocated.

NOTE:

Do not forget to set the page margins when generating content, such that areas occupied by
object from your template are not also used by the project builder.

The most common objects used in such a template would be buttons for navigation
that the user does not need to open the menu. The following actions would be used:

1 Prev Pageto navigate to the page before the current page (flip through the data
points of one folder, spread out on multiple pages).

1 Next Pageto navigate to the neptage with data points of the same folder.
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1 Show Pagewith a relative path of../../../$P1to navigate to the first page of the
parent data point folder. To create this action, set the action typeow Page
press the buttoi® e | € chbose the optiointernal Linkand enter the above
path as the path to the target page.

Since the contents of thegemtemplate are not generated or modified by the project builder,
the template must be designed manudllyis can be done before or after the project was

gererated. Changing the contents of the template after project build is possible. All
generated pages whk updated with the new template contentomatically

NOTE

Changing the template such that it requires more space on the page or occupies different
areas of the page will require a rebuild of the pages, since the margin settings will need to
be adjusted. Also, if the default settings of a control or other object should be changed, a
rebuild of the project will be required to take over the new settings.

17.5.4 Custom Pages

The page template mechanism can be used tecaeiéde pages using a custom layout.

Consider the case where a large number of remote devices of the samertypeanned
and data points for each device were created such that there is dgreféoleach device.
Also, a complete page was created to visualize one such device. This page already includes
all graphics and other display elements like bars, numbers, analog meters, and so on.

In this scenario, one would define the page as a tempiatenstantiate it once for every
device which should be visualized. While this is not a very complicated task, it may still be
faster to do it using the page wizard. Here are the steps how to take advantage of the page
wizard to create all the necessargnu items, pages, and template instances automatically:

1. Create the custorpage as a templatand usethe first template base pathto
specify the data point folder of the device for which the template is designed. See
Sectionl1.15for more information about templates.

2. Start the page wizardn the menu which should be filled with the aateated
content. This can either be the root menu or a sub menu of the project.

3. In the project builder dialogetect the data point folder wdh contains the device
folders. The selected folder will be scanned for sub folders and a new item and
page will be created for each sub folder found.

4. From the list of available options, seléd not add autocreated page content
andAdd template instane to each pageSpecify the name of your custom page
template.

5. Click Start to create the content.
The wizard will create a new menu item for each of the available sub folders, add one page

to each item, instantiate the custom page template, and adjulitsthigase path of the
template instance to point to the data point folder of the respective device.

17.6 Local Data Point Capacity

The number of locaBACnet server objectss limited to a maximum number of 51¢h the
LVIS-ME200, and 1000 on all other modelgpporting BACnetIn most cases, the-VIS

device operates as a client, retrieving and controlling the value of server objects on other
devices. Therefore, there are usually not many server objects requiredleN ltBalevice

itself. The number of clierdonnections to other devices is limited only by available system
resourcesnd network bandwidth
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Models which supporCEA-709 allow the user toset the capacity for local network
variables (including static and dynamic NVs, excluding NVs which the firmwaeates
automatically) in theNetwork Settingdialog, which is accessible from th#e menu of the

main window. The default setting, which matches the configuration of an dragt$
device, is 512 and must not be changed if the static interface dethee should stay at
default configuration. If the static interface is allowed to change, the capacity may be
increased to support up to 1000 NVs using the input figddk. Number of NVKeep in

mind, that an increased NV capacity requires system resewrhich may otherwise be
used for the project, so this setting should not be set significantly higher than necessary.

See also sectioh7.12regarding device resource limits.

17.7 Avoiding Update Loops

Especially when a lot of datpoint connectors and mathematical objects are used in a
project, the danger of accidentally creating update loops increases and the user needs to be
aware of this problem.

An update loop means that a single update of one data point causes a chaowirigoll
updates which does not end, because one of the following updates again triggers the
original update. For example, register A is used as input for a mathematical object which
writes its result to register B, while at the same time the value of ne@istecopied into
register A using a data point connector.

The configuration software is able to check for such loops when they are caused entirely by
internal objects. In such a case, the project cannot be downloaded into the device and a
warning messagappears, showing the objects which cause the infinite update loop.

However, the configuration software cannot check loops which are closed via the network,
because it does not have enough information to do this. For example, if a data point
connector is sed to connect a switch input Sl to a switch output SO, this in itself does not
constitute a loop at all. But when the update of SO on the network is sent to a lamp actuator
and the lamp actuators feedback output is connected to the switch input Ssulheneey

be an infinite update loop between thé/IS device and the lamp actuator, depending on
how the actuator behaves. Once th¥¢IS sends out an update on SO, it will be received by

the lamp actuator. This may cause the actuator to send out an gpdtte feedback
output, which will be received Hy-VIS on the input Sl, which in turn will be copied by the

data point connector to the output SO and so on. The result can have adverse effects on the
network performance and the performance of the deuict® loop, so special care should

be taken to avoid such setups.

17.8 XML Support

Similar to the XML import/export function for individual objects, as explained in section
10.5.4 it is possible to read and write the entire pecbjile in XML format. The easiest
way to do this is to select XML format from the file format dropdown list in the file save
dialog, which opens when the comma®d v e idselécted from th€ile menu of the
main window.Alternatively, use the commartexp o r t XML > frofrtteFile c t é
menu.

Using the submenusExport XML and Import XML from the File menu, it is also
possible to readr write only parts of the proje@h XML format. The following parts may
be imported and exportesgparately

1 Project: As explained above, reads or writes an entire project.
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1 Font Set: Reads or writes the current set of user loaded fonts. This can be used to
save a standard font set in XML format and import it as a starting point when a
new project is started. If the font $etimported while there are already controls in
the project referencing user fonts, care should be taken that the changed font set is
suitable for the existing controls. User fonts are referenced by index number, so
that the changed font set may causetraisito be drawn in a font of different size
as before. Check the project for problem areas if such a switch is done.

1 Project Settings: Reads or writes the current project settings, as configured in the
project settings dialog. This can also be used deesa default project setup in
XML format and import it when a new project is started.

1 Data Point Setup: Reads or writes the data point configuration, as configured in
the data point selection and management diditmge that all controls and other
objects reference data points through their unique ID. If the data point
configuration is replaced while some of the old data points are used by objects in
the project, these references may be broken or point to wrong data points. This
function should thereforeebused with care, for example if both a data point
configuration and suitable project pages are imported together.

1 Calendar Config: Configuration data for a local calendar. Only available if the
project contains a local calendar point.

1 Scheduler Config: Configuration data for all local scheduler units. Only available
if the project contains at least one local scheduler.

The main use of XML import and export is to enable external tools to automatically create
parts of a project or even a full project, basedXML templateprepared using the export
functions Such a tool could for example browse a network or a database, pick out some
devices which should be visualized in [a#VIS project, select suitable templates from an
XML template database, create thequiged data point configuration to allow
communication with the desired devices and complete the templates by linking the data
point references to the automatically created data points. The resulting XML file could
represent an entife-VIS project, whichcan be loaded into the configuration software and
written to thelL-VIS device.

The complete XML schema specification for the individual parts of the configuration,
which is required to develop external tools, may be obtained from LOYTEC on request.

17.9 Format

strings

This chapter describes the various types of format strings, as well as regular expressions,
which are used by the configuration software.

17.9.1 Number format strings

The format string used in text controls amah-localized numeric controls is equivaleta

the format strings used by the ANGI printf function.L-VIS will always use the given
format string to format exactlpne argument which will be a string, an integer, or a
double precision floating point number, depending on the type of control tand i
configuration. Therefore, there should always be exaxtly conversion specifiein anL-

VIS format string and its type needs to match the argument provided by the control. For
example, it will not work to use a %d spéeif for a text control or a %specifier for a
numeric control.

The format string is composed of zero or more directives: ordinary character® Jnot
which are copied unchanged to the output stream; and conversion specifications, each of
which results in fetching zero or more subseqaeguments. Each conversion specification
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is introduced by the charactgét, and ends with @onversion specifierln between there

may be (in this order) zero or moflags an optional minimunfield width an optional

precisionand an optionalength modier. For some numeric conversions a radix character
(6deci mal pointd) or thousandsd grouping <ch
depends on the implementatiodNon-localized number controlalwaysuse 6. 6 as r a
character, and do nasegrouping.

17.9.1.1 Flags

The character % is followed by zero or more of the following flags:

#The value should be «conveotcevkrsidng thafirst 6 6al t e
character of the output string is made zero (by prefixing a 0 if it was not zero alréady).

xandX conversions, a nonzero resXlcdanverhieng) t he s
prepended to it. Faa, A, e, E, f,F, g, andG conversions, the result will always contain a

decimal point, even if no digits follow it (normally, a decimal poinpegus in the results of

those conversions only if a digit follows). Fgrand G conversions, trailing zeros are not

removed from the result as they would otherwise be. For other conversions, the result is
undefined.

0 The value should be zero padded. Fri, o, u, X, X, a, A, e E, f, F, g, andG
conversions, the converted value is padded on the left with zeros rather than blanks. If the
and1 flags both appear, thé flag is ignored. If a precision is given with a numeric
conversiond, i, o, u, X, andX), theO flag is ignored. For other conversions, the behavior is
undefined.

1 The converted value is to be left adjusted on the field boynd&he default is right
justification.) Except fom conversions, the converted value is padded on the right with
blanks, rather than on the left with blanks or zeros.dverrides & if both are given.

6 (abspace) A blank should be left before a peosinumber (or empty string) produced by
a signed conversion.

+ A sign (+ or-) always be placed before a number produced by a signed conversion. By
default a sign is used only for negative numbers.dverrides a space if both are used.

17.9.1.2 Field Width

An optional decimal digit string (with nonzero first digit) specifying a minimum field

width. If the converted value has fewer characters than the field width, it will be padded

with spaces on the left (or right, if the leftjustment flag has been given)négative field

width i s-6tddearng ds0ld oved by a posi tekisteat fi el d
or small field width cause truncation of a field; if the result of a conversion is wider than

the field width, the field is expanded to contdie tonversion result.

17.9.1.3 Precision

An optional precision, in the form of a per.
string. I f the precision is given as just 0.
to be zero. This gives the minimunumber of digits to appear fak, i, o, u, x, and X

conversions, the number of digits to appear after the radix characeerApe, E, f, andF

conversions, the maximum number of significant digits gaand G conversions, or the

maximum number of chiacters to be printed from a string ®oandS conversions.

17.9.1.4 Length Modifier

The conversion specifier may normally be preceded by a length modifier, defining the
physical size of the arguments data type. Inth&lS implementation, this modifier is not
necessary and may be omitted in all cases.
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17.9.1.5 Conversion Specifier

This is the character that specifies the type of conversion to be applied. The available
conversion specifiers and their meanings are:

17.9.2 Date format strings

d,l The int argument is converted to signed decimal notatibhe precision, if any,
gives the minimum number of digits that must appear; if the converted value
requires fewer digits, it is padded on the left with zeros. The default precision is 1.
When 0 is printed with an explicit precision 0, the output is gmpt
o,u,x,X The unsigned intargument is converted to unsigned octg| (nsigned decimal
(u), or unsigned hexadecimal &ndX) notation. The letterabcdefare used fok
conversions; the lettetABCDEF are used fotX conversions. The precision, if
any, gives the minimum number of digits that must appear; if the converted value
requires fewer digits, it is padded on the left with zeros. The default precision is 1.
When 0 is printed with an explicit precision 0, the output is empty.
eE Thedoubleargumenh i s rounded and c.ddoetde wheeed i n t |
there is one digit before the decimal point character and the number of digits after
it is equal to the precision; if the precision is missing, it is taken as 6; if the
precision is zero, no decifpoint character appears. Ahconversion uses the
letter E (rather thare) to introduce the exponent. The exponent always contains at
least two digits; if the value is zero, the exponent is 00.
f,F The doubleargument is rounded and converted to decinwhtion in the style
[ T ] .ddd,dvhere the number of digits after the decimal point character is equal to
the precision specification. If the precision is missing, it is taken as 6; if the
precision is explicitly zero, no decimal point character appéaasdecimal point
appears, at least one digit appears before it.
0,G The doubleargument is converted in styfeor e (or F or E for G conversions).
The precision specifies the number of significant digits. If the precision is missing,
6 digits are givenif the precision is zero, it is treated as 1. Swyis used if the
exponent from its conversion is |l ess th
precision. Trailing zeros are removed from the fractional part of the result; a
decimal point appears only if it is followed by at least one digit.
S The arguments expected to be a text string. If a precision is specified, no more
characters than the number specified are written.
% A 6% is written. No argument is converte
The format string used byon-localized date controls iquivalent to the format string
used by the ANSC function strftime. The locale setting for the purpose of formatting dates
is fixed to U.Sin this casetherefore the names of weekdays and months will be in English
language onlyUselocalized formattig (if available), to show localized dates.
Conversion specifiers are introduced by a 6%

%a

%A

%b

%B

%cC

The abbreviated weekday name.
The full weekday name.

The abbreviated month name.
The full month name.

The dateand time in American writing.
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%C
%C
%d
%D

%e

%E

%G

%g
%h
%H
%I
%]

%k

%l

%m
%M
%n

%0

%p

%P

%or

%R

%s
%S

%t

The century number (year/100) as-digit integer. (SU)

The century number (the year divided by 100 and truncated to an integer).
The day of the month as a decimal number (range 01 to 31).

Equivalent to %m/%d/%y.

Like %d, the day of the month as a decimal number, but a leading zero is replaced
by a space.

Modifier: use alternative format, see below.

The ISO 8601 year with century as a decimal number. Thiigid year
corresponding to the 1ISO week numlisee %V). This has the same format and
value as %y, except that if the ISO week number belongs to the previous or next
year, that year is used instead.

Like %G, but without century, i.e., with adlgit year (0099).

Equivalent to %b.

The hour a a decimal number using a-Bdur clock (range 00 to 23).

The hour as a decimal number using ehd2r clock (range 01 to 12).

The day of the year as a decimal number (range 001 to 366).

The hour (24hour clock) as a decimal number (range 0 tQ; 2hgle digits are
preceded by a blank. (See also %H.)

The hour (1zhour clock) as a decimal number (range 1 to 12); single digits are
preceded by a blank. (See also %].)

The month as a decimal number (range 01 to 12).
The minute as a decimal mber (range 00 to 59).
A newline character..

Modifier: use alternative format, see below.

Either O6AM6 or 6PM6 according to the give
for the current |l ocal e. Noon is treated ac¢
Like %p but in | owercase: 6ambdb or Opmd o]
locale

The time in a.m. or p.m. notation. In the POSIX locale this is equivalent to
0 %l : %M: %S %p o

The time in 24hour notation (%H:%M). (SU) For a version including gexonds,
see %T below.

The number of seconds since the Epoch, i.e., since-Q80Q 00:00:00 UTC.
The second as a decimal number (range 00 to 61).

A tab character.
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%T  The time in 24hour notation (%H:%M:%S).
%u  The day of the week as a decimalnge 1 to 7, Monday being 1. See also %w.

%U The week number of the current year as a decimal number, range 00 to 53, starting
with the first Sunday as the first day of week 01. See also %V and %W.

%V The ISO 8601:1988 week number of the current year @ecimal number, range 01
to 53, where week 1 is the first week that has at least 4 days in the current year, and
with Monday as the first day of the week. See also %U and %W.

%w The day of the week as a decimal, range 0 to 6, Sunday being 0. See also %u.

%W The week number of the current year as a decimal number, range 00 to 53, starting
with the first Monday as the first day of week 01.

%x  The preferred date representation for the current locale without the time.
%X The preferred time representation fbe current locale without the date.
%y The year as a decimal number without a century (range 00 to 99).

%Y The year as a decimal number including the century.

%z The timezone as hour offset from GMT. Required to emit RFG8@aformant
dates (usingi%oa, %d %b %Y %H:%M:%S %d).

%Z The time zone or name or abbreviation.
%+ The date and time in date(1) format.
%% A | iteral 6%6 character.

Some conversion specifiers can be modified by preceding them by the E or O modifier to
indicate that an alternative formsttould be used. If the alternative format or specification
does not exist for the current locale, the behavior will be as if the unmodified conversion
specification were used. (SU) The Single Unix Specification mentions %Ec, %EC, %EX,
%EX, %Ry, %EY, %0d%0e, %0OH, %0I, %0m, %O0M, %0S, %O0u, %0U, %0V,
%0w, %0OW, %0y, where the effect of the O modifier is to use alternative numeric
symbols (say, roman numerals), and that of the E modifier is to use a-degmadent
alternative representation.

17.9.3 Regular Expressi ons

A regular expression is a pattern that describes a set of strings. Regular expressions are
constructed analogously to arithmetic expressions, by using various operators to combine
smaller expressions.

17.9.3.1 Syntax

The fundamental building blocks are the ragwexpressions that match a single character.
Most characters, including all letters and digits, are regular expressions that match
themselves Any metacharacter with special meaning may be quoted by preceding it with a
backslash.

A bracket expressiois a list of characters enclosed pyand] . It matches any single
character in that list; if the first character of the list is the caréten it matches any
character not in the list. For example, the regular expre$8ii8456789] matches
any singledigit.
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Within a bracket expression,range expressiogonsists of two characters separated by a
hyphen. It matches any single character that sorts between the two characters, inclusive,
using the localé collating sequence and character set. For exanmptee English locale,

[a - d] is equivalent tgabcd]

Most metacharacters lose their special meaning inside lists, but some characters must be
placed at specific positions, as pointed out below:;

I Toinclude a litera] place it first in the list.
I Toinclude a literal® place it anywhere but first.
1 Toinclude a literal place it last.
The following special characters and symbols exist:
1 The period matches any single character.

1 The symbol\w is a synonym for any alphanumeric character aWdis a
synonymfor any noralphanumeric character.

1 The caret* and the dollar sig§ are metecharacters that respectively match the
empty string at the beginning and end of a line.

1 The symbold < and\ > respectively match the empty string at the beginning and
end of a wrd.

1 The symbol b matches the empty string at the edge of a word )\ &thatches
the empty string provided& not at the edge of a word.

A regular expression may be followed by one of sewezétitionoperators:

? The preceding item is optional anchtohed at most once.
* The preceding item will be matched zero or more times.
+ The preceding item will be matched one or more times.

Two regular expressions may lencatenatedthe resulting regular expression matches
any string formed by concatenatitwo substrings that respectively match the concatenated
sub-expressions.

Two regular expressions may k@ined by the infix operator| ; the resulting regular
expression matches any string matching eitheresqdvession.

Repetition takes precedence ovemcatenation, which in turn takes precedence over
alternation. A whole subxpression may be enclosed in parentheses to override these
precedence rules.

The backreferenca n, wheren is a single digit, matches the substring previously matched
by thent" sub-expression enclosed {h .

17.9.3.2 Ambiguity

If a regular expression could match two different parts of the input string, it will match the
one which begins earliest. If both begin in the same place but match different lengths, or
match the same length in diféert ways, life gets messier, as follows.
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In general, the possibilities in a list of branches are considered -todeftht order, the
possibilities for*, +, and? are cosidered longesfirst, nested constructs are considered
from the outermost in, antbncatenated constructs are considered leftfirsst The match

that will be chosen is the one that uses the earliest possibility in the first choice that has to
be made.

If there is more than one choice, the next will be made in the same manner (earliest
possibility) subject to the decision on the first chpa®l so forth.

For example,(abla)b*c  could matchabc in one of two ways. The first choice is
betweenab anda; sinceab is earlier, and does lead to a successful overall match, it is
chosen. Sinctheb is already spoken for, tH# must match its last possibilitythe empty
stringi since it must respect the earlier choice. In the particular case whgreoperators

are present and there is only dnet, or ?, the net effect is that the longgsissible match

will be chosen. Sab* , presented witlxabbbby , will matchabbbb . Note that ifab* is

tried againsiabyabbbz , it will matchab just afterx, due to the begingarliest rule. In
effect, the decision on where to start the match is the firsice to bemade;hence
subsequent choices must respect it even if this leads them-frdédsged alternatives.

17.10 External Storage

SomelL-Vis devices are equipped with a micro SD card slot@ndSB host ports to
connect external storage media. Oncerttemory device is connected, it can be managed
via the web page of the device. The sec@amfig>Removable Mediaontains all options

to mount and eject memory devices, allocate swap space, or write a backup of the internal
trend data to the external memoNote that allocating or removing swap space will require

a reboot of the device to take effect.

The builtin setup menu of the device contains a page cditedagewhich provides
buttons to save and restore complete device backups or project filey aapy internal

trend data to the external memory. These buttons will automatically mount the media if
needed, execute the command, and eject the media again if it was mounted automatically
(not already mounted manually before).

New storage mediaormaly comes preformattednd issuitable for immediate use with-L

Vis devices and P€running the Windows operating systelhthe media needs to be
formatted manually, create one primary partition and format it using standard settings. L
Vis will mount the frst primary partition found on the media

NOTE:

A maximum of 64 MB of swap space may be allocated on an external storage media to
extend the available memory of the device and allow larger projects to be loaded. Note that
the first boot after a new swappace was activated will take some time to set up the
memory. Subsequent reboots of the device will not be affected. Also note that removing the
media during run time while a swap space is activeaaillse the device to malfunction.

17.11 Security Hardening Guid e

This guide contains securitglevant information for operating the product on IT networks.
For devices operated solely on a field bus network likel&Wwithout any connection to a
TCP/IP network, most of the following steps do not apply.

17.11.1 Device Install ation

To run the device with a minimum set of enabled services and maximum security, follow
the steps belowuring device installation and configuration
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In the project settings, set up a PIN code for access level 15 and either check the
optionLock pagesn setup menor Hide setup menu

Download the final project to the device and test it (access via the configuration
software will be disabled later on in the process).

Open the Web Ul of the device and change the default admin password.

Browse to the portonfiguration, open th&thernettab and disable FTP, Telnet,
SSH, and possiblyRNI (LVIS-3E1xx) or BACnet/IP (LVIS-ME2xx) services.

On devices running newer firmware, you will find FTP and Telnet protocols
already disabled by default.

On the installed déce, open the command page of the setup menu and execute
the commandisable HTTP ServeiThe device will reboot with the web service
disabled Note that this will also disable the OPC XMDA server.

NOTE:

On devices equipped with two Ethernet poittés possible to configure the ports as two
separate and isolated network interfaces (LAN/WAN). In this setup, it may be acceptable to
run some less secure IP based protocols on the LAN port, which is connected to an isolated
building network not reachabledm the internet, whereas services running on the WAN
port are limited to the absolute minimum, possibly HTTPS only.

17.11.2 Ports

This Section lists all ports which may be used by the device. The port numbers listed here
are default settings for their respectiverdces. If not stated otherwise, the port numbers
can be changed.

1

21 tcp: This port is opened by the FTP server. The port can be changed and
disabled FTP service is disabled in factory default settings.

22 tcp: This port is opened by the SSH server. pbe can be changed and
disabled.

23 tcp: This port is opened by the Telnet server. The port can be changed and
disabledTelnet service is disabled in factory default settings.

80 tcp: This port is opened by the Web seraed the OPC XMLIDA server. It
can be disabled if OPC XMIDA is not required. The port can be changed.

1628 udp/tcp: This is the data exchange port for G62 (LON over IP). It is
required forglobal data point connections and possibly for control network
communication if the device supgts and uses the 4852 interfaceThe port can

be changed.

1629 udp/tcp: This is the configuration server port of &5R®. Exactly one
device in the systenfthe configuration serverheeds this port open. Other
devices register with the configurationgarto form the IP852 channel listThe
port can be changeahd disabledThis port is disabled by default (as long as the
IP-852 configuration server is not enabled).

1630 udp/tcpOnly modelswith active FT-10 interface (IPB52 disabled)This
port is wsed by the CEA09 RNI and for the remote LRPA'he port can be
changed and disabled.

5900 tcp: This port is opened by the VNC server, if enabled in the project
settings. The port can be changedl disabledThis port is disabled by default.

47808udp: Ths is the data exchange port BACnet/IP. It is required for the
primary function of the devicenly on BACnet models running on BACnet/IP
(not MS/TP).The port can be changedd disabled
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17.11.3 Services
The following is a list of services available on theidev

1 Deviceswith IP-852 interface enabled, as well as any other device using global
connections:CEA-852 (LON over IR. This service is in accordance with the
standard ANSI/CEA852-B.

1 Deviceswith BACnet/IPenabled BACnet/IP. This service is in accordamavith
the standard ANSASHRAE 1352010

1 HTTP: Web server. It provides a Wélased configuration UThe Web Ul can
be disabled after setting up the device.

1 OPC XML-DA: This Web service provides access to data points over the OPC
XML -DA standard. It is aailable only when the HTTP server is enabled.

I SSH: Secure shedlerver not available orall devices. It can be used for a secure
connection to the device by thmnfiguraton softwarefor configuration and
firmware upgrade.

1 FTP and Telnet: FTP and Telrssrvices were usday old firmwareversions or
configurationdownload firmware upgrade, and access to the logsfilEhese
services are now considered legacy and are disabled by default. They were
replaced by web service connections via HTTP or HTTPS.

1 VNC: The VNC server can be used for remote access to the LCD display on
deviceswhere it is enabled in the project setting$ie service is disabled by
default.

1 RNI: This service provides the remote network interface (RNI) function
devicesusingthe FT10 interface It is also used by the remote LPA feature. If
these features are not neegdibe service can be disabled.

17.11.4 Logging and Auditing

The device contains a log file which can ly@oaded bythe configuration software, or
viewed live on théNeb-Ul. This log contains information about when the device started
and when crucial communication errors occur. Othemtssuch as user legn are logged

in a separate operating system log, which is available vié/gteUI.

Eventsrecorded in the system Iog
1 Time of the last powebn reset of thelevice.
1 Time and version of the last firmware upgrade.

1 Time when the device configuration has been cleared or the device was reset to
factory defaults.

Commission of the CEA09 node.
Static errors in the device and datzint configuration.

System overload situations as etimae log messages since last power

= =4 -4 -2

Crucial communication errors as they occur.

17.12 Resource Limits

The following table specifies the applicable resource limits for different LVIS device
models. Note tht some resources have hard limits, while others are basically limited by
memory and CPU capacity of the device and/or the bandwidth of the communication
channel in use. Depending on the complexity of the project regarding graphics and number
of display eémentsthe type of network interface in ugbge required rate of data updates,
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as well as the number of other devices communicating on the same chactnel,
maximum resources which are practicallyeable may vary significantlifthese humbers
are theefore shown with a ~ to denote that they are estimates and your mileage may vary.

NOTE: Slow networks like MS/TP or FII0D may be overloaded long before the limits specified in
this table are reachedt is the responsibility of the project engineerdesgn the project
according tathe limits of the network and the communication peers involved.

Model

Resource 3E100| ME200 [ 3E11x | ME21x | 3MEX
Total number of data points ~5,000| ~5,000 | ~10,000( ~10,000| ~20,000
OPC Tags ~2,000 | ~2,000 | ~10,000| ~10,000| ~10,000
User Registers ~2,000 ~2,000 | ~5,000 | ~5,000 | ~10,000
NVs (static, dynamic) 1,000 n/a 1,000 n/a 1,000
External NVs ~1,000 n/a ~2,000 n/a ~2,000
Alias NVs (ECS andCEA709.1-A mode) 1,000 n/a 1,000 n/a 1,000
Address table entries (15 folCEA709.1-A) 524 n/a 524 n/a 524
LoNMARK Calendar objects/patterns 1/100 n/a 1/100 n/a 1/100
LoNMARK Scheduler objects 200 n/a 200 n/a 200
LoNMARK Alarm Servers 1 n/a 1 n/a 1
BACnet objects (analog, binary, multistate) n/a 512 n/a 1000 1000
BACnet client mappings n/a ~2,000 n/a ~2,000 [ ~2,000
BACnet scheduler objects n/a 200 n/a 200 200
BACnet calendar objects n/a 25 n/a 25 25
BACnet notification classes (alarm server) n/a 32 n/a 32 32
Trend Logs 100 100 512 512 512
Total trended data points 256 256 512 512 512
Total aggregated size 6MB 6MB 60MB 60MB | 100MB
E-mail templates ~100 ~100 ~100 ~100 ~100
Math objects ~500 ~500 ~2,000 | ~2,000 [ ~2,000
Alarm Logs ~20 ~20 ~100 ~100 ~100
Connections (local) ~1,000| ~1,000 | ~2,000 | ~2,000 | ~2,000
Connections (global) 250 250 250 250 250
L-WEB Clients 20 20 20 20 20
Remote OPGXML/DA devices 32 32 128 128 128

Table27: Resource Limits
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17.13 Technical Support

LOYTEC offers free telephone andnmail support for theL-Vis product seriesPlease
contact ust the following address:

LOYTEC electronics GmbH
Blumengasse 35

A-1170 Vienna

Austria / Europe

e-mail : support@Iloytec.com
Web: http://www.loytec.com
tel : +43/1/402086-100
fax : +43/1/402080509

or

LOYTEC Americas Inc.
N27 W23957 Paul Road

Suite 1(8

PewaukeeWI 53072

USA

e-mail: support@loyte@mericas.com
Web: http://www.loyteeamericas.com
tel: +1 (512) 402 5319

fax: +1 (262) 408 5238
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18 Script Engine

18.1 Overview

The scripting feature on LOYTEC devices that provide it is based on a JavaScript engine
and follows a strict everiiased model known from the node.js modele Baript engine
allows users to implement custom protocols using RESTful APIs, JSON, Web services for
IoT integration into the LOYTEC data point model. The ejgalAPI gives JavaScript
modules access to the data point server. Script modules are embeddaddirdeployed
along with the data point configuration.

The device firmware is able to run script modules in a separate process. Each script module
is based on a script resource that contains the JavaScript sources and other necessary files
and librariesThis concept is similar to constructing an npm package of the node package
manager (seevww.npmjs.com). A data point API allows the code working with data
points.

Thescriptresourcec an be consi derseodurase tcloaedefopr dgr arms
data point configuration and executed in the device. Data points in a script resource are
referenced programmatically by wusing path
browsing the data point folder tree. Thisulis in a fixed assignment in the JavaScript
code. Changing the data point references requires changing the code. This style of data
point access is beneficial for global modules (e.g. a weather forecast module) or modules
that can find all data pointy tgmart browsing algorithms (e.g. MQTT implementation).

((9 ) LINX-215 » User Registers »
Datapoint Name No. OPC  Param
& temp 1
temp = new dp(.,/User Registers/temp™ & flow 2
flow = new dp(.,/User Registers/flow™ I
G 2 v
Figure54: Explicit data point usage in a script resource.
An alternate way for referencing data points arecated script objects These are
configuration objects similato math objects that contain data point variables. A script
object is based on a script resource (i.e. the JavaScript program) that implements a class
interface, including an object constructor and some 1tieta. The data points referred to in
the scriptcode are part of the object constructor and are accessed in the code as v[1], v[2],
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etc., instead of using an absolute path. The actual linkage to data points is made by the user
who creates the script object in the data point configuration. The concedgpiisted in
Figure55.

For each script object, an instance of the JavaScript object implemented by the referred
script resource is <created. For exampl e, a
code and exposes an object camsbr. When creating to script objects Objectl and
Object2 in the configuration, the constructor of myModule is called two times, creating two
separate instances of the myModule object class. Each one of them with different data point
references.

/ Name | Object1 \

Description | Instance 1 of script object
) Seript | Userfuptime2,js Select seript..
/ Attach D Detach DP
Objectl var, Datapoint Datapoint Path Type
var, temp = v[1]; vi tempRoom1 User Registers Analog
var. flow = v[2]; \_ V2 flowRoom1 User Registers Analog /
. / Mame | Object2] \
oObject2
var. temp = v[l]; Description | Instance 1 of script object
var. flow = v[2]; B Seript | Userfuptime2js Select seript..
j Attach DP- Detach DP
Var. Datapoint Datapoint Path Type
vl tempRoom2 User Registers Analog

\ v2 flowRoom2 User Registers Analog /

Figure55: Concept of script objects and object instances.

Referencing data points by using script objects is beneficial for gateway applications, where
certain functionality needs to be instantiated multiple times and data pointsnéigpicl

for each remote device. Another application of script objects are library components in L
STUDIO projects.

18.2 Script Resources

The LINX Configurator supports embeddireg JavaScript prograrmto the data point
configuration.This is called a script seurce, very much like an npm moduke separate

dialog for managing script resources has been added, that keeps track of embedded scripts.
Script resources are imported from the hard drive. There are two basic types of script
resources:

9 Script file: Thisis a single .js file that contains the JavaScript code in a single
unit. Alternatively, a ZIP archive containing an archive of a script folder can be
selected.

9 Script folder: This represents a folder that contains a collection of files which
constitutes th script resource. Similar to an npm module a main file has to be
appointed. This can be implicit by naming convention (index.js or foldername.js)
or explicit by looking into the package.json. The script management dialog
reveals the main.js file in the panded details as shownRigure56.

The script resource (folder or ZIP file) may also contain a data point configuration file.
The user registers and favorites of that data point configuration are importedwatbng
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the JavaScript program. This is a convenient way to create those data points that are
referred tgorogrammaticallyby the script resource.

B Manage Script Resources - m} X
Category | User ~ b 4 4 i
2 2|+

Category Mame Description Sync Status

» User g uptime2,js uptime2 9 3

4 User weather weather E.

Import path Shdpal-js\useriweather)
Size 4266 KB

Configurator Time  14.01.2019 12:25
Source Time
main,js indexjs

> User g on_change,js an_change

Close

Figure56: Manage script resources dialog

Once imported, the Configurator keeps tradkchanges to the script files on the source
location. In the development cycle they are typically edited by a JavaScript IDE. When
opening the dialog, it scans for newer files on the hard drive and marks them in the dialog
as new. For library componentshe sources are typically not locally stored. They are
marked by a greejigsaw .

Script resources managed by this dialog are deployed to the device. Each script resource is
then instantiated on the device and executed by the script engine. Typicallsipta s
resource will look for certain data points in the configuration to link its internal data objects

to data points.

To Add Script Resources

1. Go to the mendoolsA Manage Script Resources

2. Inthe Manage Script Resources dialog selégategory (e.g. User) and decide which
type of script resource shall be added.

3. Click on the plus butto and choose either script resource file or folder.

4. |If the script resource includes a data point configuration, the user registers and
favorites are merged into the ekig configuration. A dialog as shown ligure57
lists the merged data points and identifies any conflicts. Already existing data points
are not overwritten.
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B Merge Information - S\dpal-js\user\weather\weath... —— O *

The following datapoints will be merged into the configuration for
User, weather

Exists To be Imported
w User Registers.uptime
User Registers.weather.location
User Registers.weathertemp
User Registers.weatherwindSpeed
User Registers.weatherhumidity
User Registers.weather.condition
User Registers.weather.forecast_today_low
User Registers.weather.forecast_today_high
User Registers.weatherforecast_tomorrow_low

User Registers.weatherforecast_tomaorrow_high

) Some datapoints already exists in the configuration.

o [==]

Figure57: Merging data points defined by gutrresource

5.  When editing the script files on the hard drive, the sync status will be refreshed and
displaysnewto indicate there is newer content not yet in the configurafionlibrary

components that don o iigsaws s showno c al sources a
Category Mame Description Sync Status

» User g uptime2,js uptime2 i;ﬂ] j‘,

» User weather weather L

> User g on_change,js on_change
6. To embed the latest changes, select the line and click dvptiege contentbutton/=

7. The script content will be downloaded to the device with the next data point
configuration download.

18.3 Script Objects

Script objects provide an explicit way to link datoints into the script resource. A script
object can be instantiated like math objects in the Configurator and refers to an existing file
script resource in the configuration. The variables are then linked to data points of the data
point configurationAn example is shown iRigure58.
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B Create New Datapoint Script Object — O *

Name | uptime2 [ disabled

Description | Uptime counter in sec

Script | Userfuptime2js Select script..

Attach DP.. Detach DP
Var. Datapoint Datapoint Path Type Drescription
w1 uptime2_obj User Registers Analog Script uptime
v2 Binary Enable uptime
v3 Mot used

Cancel

Figure58: Script object

To Create a Script Object

1. Under theGlobal Objectsfolder, select th&cript Object Configuration sub-folder.

4 [ Global Objects
B E-Mail Configuration (0 ltems)
ﬁ Math Object Configuration (0 ltems)
ﬁ Alarm Log Object Configuration {1 ltems)

!_'.'._-:'- Script Object Configuration (0 ltems)

2. Rightclick and selecNew Datapp i nt Scr i pram the lsgntext menué

3. In the Create New Datapoint Script Object dialog enter aName and optional
Description.

4. Choose the file script resource by clicking®® | ect .Scri pt é

5. If the file script resource is valid the dialog shows thé qert 6 s vari abl e
starting viy2, etc.

NOTE:

The script resource must be designed to work with script objects, i.e., contain a metaData
element that specifies the script variables v1, v2, etc. If this element is missing, the script
resource canniobe used in a script object.

6. Select the variable line and click the buttdrt t a ¢ h to &ttBoh a data point to the
script variable. Us®etach DPto remove a data point reference.

18.4 Developing Scripts

18.4.1 Data Point Integration

One of the primary functions af script module is interfacing to the data point model on the
device. For doing s@ script needs to require the djgimodule that provides a JavaScript
data point API:

var dp = require ('loytec/dpal -js' );
Data points can be accesses via data pointtsbibat need to be created by path or UID:

var vl = new dp('/User Registers/uptime'’ );
var v2 = new dp(0x1150);
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On the data point objects various methods are available to read, get notified or modify the
data point value. Use the write method to write galanto a data point;

vl. write (20.5) ;
Or get event notifications on new values using the value event:
vl.on(value' , (data)=>{ console.log{/alue is' + datap]) });

Operations on multiple data points can be done by the dp class methods. Reading multiple
values from data points in one sweep is accomplished by callingpteadAll()class

method:

dp. readAll ([vi, v2, '/User Registers/someOtherDP' ], (err, values) = {
console.log( 'Valueis' +values[ O0]+'"' +values[ 1]+'' +values[ 2])

1)

Another method to getatified about data point updates is to subscribe to all data points
that are in a certain folder and its sfolders:

dp. subscribeAll ([ '/User Registers/' 1). then ((subscription) => {
subscription . cov. on('value' , (data) => {

for (var key in data) {
var value = datalkey][ 0];

1)
1)

A convenient way to write to multiple data points is thgwriteAll() class method, that
accepts a data pu object, path or UID:

dp.writeAll - ([[v1, 5], [/User Registers/ xyz', A47],[0x1150, true 11);

Refer to the example scripts uptime.js, on_change.js and weather.js to explore the basic
data point API usage. These script resources can be found #Bcthms folder of the
Configurator program installaticdirectory.

18.4.2 Using Libraries

Script resources may rely on thipérty libraries that implement certain functionalities such
as XML decoding or an implementation wrapper of a specific protocol. There are pre
instdled library modules on a LOYTEC device that can be readily required in a script file:

axios Implement RESTful services

debug Enables debug output for a script

xml2js: XML to JavaScript converter

nodejswebsocket utility to establish websocket commurticen

E R I

A script resource may also require other library modules. This can be accomplished by
creating a script folder resource and add custom libraries local to this folder in its own
6 node _ mo dfeldere Bhi8 is sompatible with installing npm modulesally in the

script resource folder.

This is an exampl e: The folder resource 0Omy
060debug6 modules. This i s donlet oyt hiensd&my Rri ontgo
folder. This library module willbeplacd i nt o t he 06 nodédoldenalahg!| es/ e x

with other dependent modules. An example is showrignre59. The entire &émyPr
folder is then added as a folder resource to the Configurator.
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—_—

my Protocol l

.

index js
functions.js

node_modules

|

Figure59: Example for using local libraries

18.4.3 Write a Script Object Resource

Script resources that can be used by data point script objects need to follow certain rules.
They must be a single file resource and implement an object constructor of a gieen styl
For an example look at the code snippet belo®igure60.

'/ script module for data point script cbject must export a constructor
Elmodule.exports = function(dpBReferences) {
const dp = require{("lovtec/dpal-j=s");

// create dp objects from supplied dpReferences
var v = dp.newVector {dpReferences) ;

'/ uptime of script in seconds

var uptime=0;

setInterval (function() { uptime++; v[1].write(uptime); }, |
consale.log{"uptime? =cript object instantiated");

- 1
Figure60: Constructor for a data point script object.

The module exports the constructor function(dpReferences). Inside the constrdetar a
point vector is created by calling dp.newVector(dpReferences). This vector contains the
data point access objects v[1], v[2], etc. as seen in the data point script object.

The module also needs tefine a metaData object as shown kigure 61. This object
describes the variables used in the script object and their required data point class (e.g.
analog or binary). This metdata is evaluated by the Configurator when instantiating a new
data point script object.

'/ meta data evaulated by Configurator for display in data point script dialog
const metalData = {

23" b
".-'” }r

Figure61: Script object metalata

Finally, the metadata object needs to be added to the module exports at the end of the file:

/* export metaData */
module. exports . metaData = metaData;
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18.4.4 Open Ports in the Firewall

A script module may need implement a service that runs under a specific TCP or UDP
port, e.g. an HTTP server on TCP port 4000. This port is normally blocked by the firewall
on the LOYTEC device. In order to open a port use the system module and the following
code pattern:

const system = require ('/loytec/system’ );

system. firewallAllow  ({ protocol : 'tcp’ , port : 4000 }). then ((rule) =>{
console . log (“opened port  ${rule . port } in firewall’ );

}). catch ((e) =>{

console . log (e) ;

1

18.4.5 Prototyping

Normally, seipt resources are deployed by the Configurator software. This is a streamlined
solution for the end user but not very practical when prototyping a script implementation.
To do a simple test of a script resource, the script files can be placed on the akevic
unmanagedcripts.

Managed script resources are located in adstdrtory named just like the scope name, e.g.

AUser o i n 6/ var/lib/node_app/ User 6 on t he
Configurator and its contents will be overwritten with edeployment. A prototype script
can be pl aced into the unmanaged fol der o6/

manager that can transfer over SSH (e.g. WinSCP).

If no such tool is available or SSH is blocked by a firewall, one can use the transfer
functions of the script configuration Web interface ($&égure62). The scripts need to be
stopped first.

Script: Stopped
Stop Start Debug

# Respawn scripts when exited

Userlon_change js

Userfuptime2 js

!
Userfweather/index js 31
Yy
Y

i g o
(D ||

unmanaged/uptime js

Upload unmanaged module

Datei auswahlen | Keine ausgewahlt Upload
Figure62 Transfer prototype script resources on the Web interface.

Click the Upload button in theUpload unmanaged modulesection to load an unmanaged
script resource onto the device. If the script is a file resource, simply select the .js file. If the
script is a folder resource, you need to ZIP the folder first, then upload the .zip file. The
folder on the device is named after the .zip filename.

To retrieve the JavaScript code of a script resource from the Web interface, click on the
save to disk butto of the desired module. To delete a script resource from the device
click on the delete buttcs.

18.4.6 Debugging

Script resources on the LOYTEC device are automatically started when the device boots
up. In order to debug a script, it is necessary to stop the running scripts and start them in a
debug mode. This can be accomplished on the Web interfadee aevice. Use th8top

button as indicated iRigure63. Note that the console log persists till the next start.
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DLOYTEC

LINX-112
Logged in as
admin
2018-05-08 18:18:11

Script: Running

Stop | Start Debug
I

+ Respawn scripts when exited

User/on_change.js

Device Info
Data

Commission

Useriweather/index js

User/uptime2 js

o f | |

userfuptime js

Upload module

Datei auswahlen | Keine ausgewahit Upload

networks under control

Live update ¥ Automatic Scrolling ¥

o ]
wind speed=11.27 «
humidity=31

pressure=33322.88

m Documentation temp=23

e forecast_today =12 to 23 Rain
Statistics forecast_tomorrow=12 to 25 Rain
--- update weather for Vienna
L-WEB wind speed=46.67

humidity=37

Figure63: Stop the script and start in debug mode

To debug click théebugbutton and wi till the script debugger URL for Google Chrome
is printed on the Web Ul as shownRigure64.

Script: Inspect with Google Chrome or copy URL below:
chrome-devtools://devtools/bundled/inspector html?
experiments=true&vBonly=truedws=192.168.24.87:9229/0e04cb3e-1339-47aa-b75f-3d0169aac328

2

—
Copy
| Stop Il Start || Debug

+ Respawn scripts when exited

Figure64: Debug URL for Google Chrome inspector

Copy this URL to Google Chrome and wait for Chrome tanamt. Then click the GO
button I*. to start the script. Use Chrome DevTools debugging techniques as for Web pages.
When debugging it is useful to turn awrespawn of scripts off. In this case the root cause

of an uncaught exception is easier to find. Foing so, deselect the check bBespawn
scripts when exited

Another debugging technique is to use console.log() output and observe the output in the
node.js Web Ul log window. An example is showrFigure65.

Live update @ Automatic Scrolling ¥

e e

Uptime running
uptime2 script object instantisted
connection established
--- update weather for Vienna DS
wind spesd=6.44
humidity=52
pressure=33355.94
temp=10
forecast_today =1 to 12 Cloudy
forecast_tomorrow=5 to 12 Cloudy

Figure65: Example console output generated by a script

A more advanced method to output debug or log information that is separated by module is
to use the debug module in the script:

const debug = require ('debug' )( ' dmx);
debug(' Start ing protocol' );
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The code to print theemessages can be left in a production script resource. The output of
the messages can be enabled on the script Web interface by specifying the debug keyword,
e. g. 0d mx 6Figare6. Thi scrphha tio be stopped and the keyword needs to be
saved by clickingsave Settings

Scripting Configuration

Script: Stopped
Stop Start Debug

| Respawn scripts when exited
Log debug messages for |dmx Save Settings

Figure66: Configure a debug keyword to enable module messages.

18.5 Prototyping on the PC

18.5.1 Set up a Project

For fast prototyping, the script can be developadthe PC and executed on the PC. For
doing so, install node.js on the PC as well as a suitable JavaScript IDE. A good example is
Visual Studio Code that has a bdiit method to start and debug node.js scripts within the
IDE.

Since the script will eventdly be running on the LOYTEC device, a number of things

need to be considered. We assume e devel opment diwerckrgndna't
LOYTEC device exists under the IP 192.168.2.150. For prototyping on the PC, explicit

data point access via dataint path or by browsing is mandatory and a matching data point
configuration is loaded onto the device. Instances via script objects are not possible,
because the data point configuration is not local on the PC.

To Create a Prototype Project

1. Set up thepre-installed device libraries: Copy the libraries from the LOYTEC device
6/ var/lib/nodwkmode| msdultesd@®Cusing Wi nSCP.

2. Create alwdkulskkerd d©: hold your devel oped sc
directory cr eapath oat .fjisloen 6¢c ad n de d e dbidt it t o
connection (assuming the default operator password):

{ "host" :"192.168.2.150" , "port" :"443" }

3. Create a modul aworllusetreycNMod wl, e ée.. gl.n 6tChat dir e
script project with an inel.js file.

4. Set up the required data point configuration on the LOYTEC device.

5. St art a new Visual Swarldusedmy Glod et | gFieod] dcste f r
Op e n F o and enooseéhe project folder.

6. Install any npm packages required by your projetd ithe myModule directory,
resul tivwwgkuseimyModuld@ o de _modul esd directory.

Eventually tWorkusefmy M e@lu | e68C: c an be zipped i
O6myModul e. zi po. That archive is ready to be
Configurator for distribution.
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18.5.2 Setting up an Attach Configuration in Visual Studio Code

Visual Studio Code provides an excellent environment for developing node.js applications
on the PC. In order to start a debug session in your project, an attach comfignestds to
be added.

The attachoption requires more workompared to an awattach configuratiodut allows
configuling various debug configuration options explicitly on the command lirfee
simplest "attach" configuration looks like this:

{
"name": "Attach to Process" ,
"type ": "node" ,
"request ": "attach" ,
"port ": 9229
}

The port9229is the default debug port of thenspectbrk command lineoptions. To use a
different port (e.g12345), add it to the options like thisnspectbrk=12345and change
the portattribute in the launch configuration accordingly.

Then start the node application in the Visual Studio Code termioae --inspectbrk
index.jsas indicated irfrigure67. The node app is then launched aradts for the debugger

to connect. Then attach Visual Studio Code to the process using the attach configuration by
clicking on b st v

4] File Edit Selection View Go Debug Terminal Help indexjs - myModule - Visual Studio Code — O *
@ DEEUG | B Attach ¥ | £ BJ indexjs % o om -
4 VARIABLES 17 B L
}:) ® 18 if (process.platform==="win32") {
19 var SerialPort = require('serialport’);
2e } else {
\( 21 var SerialPort = require('loytec/serialport’);
22}
® 23 const system = reguire(loytec/system');
4 WATCH 24 const dp = require(’loytec/dpal-js');
25 const debug = require('debug'){'polaris’); .
[.] 26 Sa—
27 // Light commands %] 1 2 3 4
28 const toggleCmd = Buffer.from([ @x9e,8x28,8x81,8x81,8x81 "

29 const onCmd Buffer.from{[ @x99,6x20,0x01,0x01,8x81 " :

(
(

Buffer.from{[ @x90,8x28,0x01,8x01,axel
(

3@ const offCmd
31 const brightercmd = Buffer.from{[ @x90,0x28,0x01,8x01,ex81 -,
4 CALL STACK
PROBLEMS — TERMINAL === 1: powershell 4+ 0@ A~ %
P5 5:\dpal-js\user\myModule> --inspect-brk incex.jsl

©0A0 P Attach (myModule) Ln24,Col38 Spaces:2 UTF-8 CRIF JavaScipt @ A

Figure67: Launch a node app in Visual Studio Code

For a full reference on how to debug node.jpsaplease refer to the Visual Studio Code
documentation Chapter NODE.JS/JAVASCRIPT, Section Node.js Debugging.
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