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implementers to use KNX/EIB LogicMachine product.
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LogicMachineas a trademark of Embedded Systems 3lPother names and trademarks are the
property of their respective owners and are hereby acknowledged.

Introduction

LM Ambientis an ecodesigned wathounted controller with gesture control that transforms the
device into smart pushutton. Temperature, humidity, barometer, air quality and light sensors
measure and control environment around you. Ambient lighting camkwas LED lamp or
notificator.

LM Ambient consists of sensor platform, visualization server, @tasglard gateway, scenarios
and logic engine. It supports KNXnet/IP, Modbus TCP and BACnet. It also has Ilbuilt
directional EnOcean, Bluetooth 4.0 L&nergy interfaces.

LM Ambient provides ecosystem for 10T including pairing with wearable electronics, platform for
custom applications and external development possibilities

Technical support

Any faulty devices should be returned to Embedded Systems.

If there are any further technical questions concerning the product please contact our support,
available MorFri 9:00¢ 17:00 GMT +02:00. Please writesigpport@openrb.com

Firmware updates are availableatvw.openrb.com
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Caution
* \ Security advice

The installation and assembly of electrical equipment may only be performed by skilled
electrician. The devices must not be used in any relation with equipment that suppaestlyli

or indirectly, human health or life or with application that can result danger of people, animals
or real value

Mounting advice

The devices are supplied in operational status. The cables connections included can be clampe
to the housing if requed.

Electrical connection

The devices are constructed for the operation of protective low voltage (SELV). Grounding of
deviceisnot needed. When switching the power supply on or off, power surges must be avoided.
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1. Device specification

Application

Infrastructuredevice

Gateway

Presence monitoring

Smart thermostat

Gesture puskbutton

Ambient light

Sound / light / wearable notification center
HVAC

Universal controller (lighting, shutters etc.)
Health / activity monitoring

Security

Application server

Internet-of-Things / Cloud integration

=4 =4 =4 4 -4 -5 4 5 5 5 5 5 4

Types of product

LogicMachine Ambient with Air Quality / VOC sensor LMWNO2
LogicMachine Ambient with General Air Quality sensor LMWNOO
LogicMachine Ambient EnOcean with Air Quality / VOC sensor LMWEOQ02
LogicMachine Ambientr®dcean with General Air Quality sensor LMWEOQO
Standards and norms compliance
EMC: EN610066-1
EN610066-3
PCT Certificate
Technical data:
Power supply: 24V DC Passive Power over Ethernet or from power
supply
Power consummatio: 2W
Interfaces: 10BaseT/100BaseTX 1 with PoE support
USB2.0 1
EnOcean 868MHz 1 LMWEO2, LMWEQO
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Connections:

Target gases:

Operating elements

Enclosure:

Bluetooth 3.0 and 4.0
Reset push button
Buzzer

RGB LED light

LED locator (blue)
Gestue control sensor
Humidity sensor
Temperature sensor
Air quality / VOC
General air quality
Barometer

Ambient light sensor

PRRPRRPRRREPRR

1 LMWNO2, LMWEQ2
1 LMWNOO, LMWEQO
1
1

InfraRed blaster (optional)l

KNXnet/IP:
Modbus TCP
BACnet IP

Power supply:
General air quality

Air quality / VOC

LED

Material:
Basic wood types:

Custom wood types:

Dimensions:

Ethernet
Ethernet
Ethernet
Ethernet or Cage Clamp

hydrogen, ethanol, methane,
CO etc.

ammonia, H2S, ethanaol,
toluene and VOC:s like
acetone, ethanol, isoprene,
CO2, methane, hydrogen,
alcohols, esters, limonene etc.

1¢ CPU load
1 ¢ Activity / Indication

Wooden
Zebrano Radial
Oak Tangential
Black Lacquer
White Lacquer
Beech
Macassar Ebony
Nut Europe
Nut America
Oak Radial
Palisander
Schizandra
Red Lacquer

107(W)x107(H)x22(L) mm



Usage temperature: 0C ... +45C

Sorage temperature: -15C ... +55C

Weight: 2509

Warranty: 2 years

Relative Humidity: 10...93 % without condensation



LogicMachineAmbient kit contains:

1 x LM Ambient with an ecodesign wooden enclosure
1 x 1.5 m Ethernet cable

2 x wall screws @.5 mm, length 30 mm

2 x nylon plugs @ 366 mm, length 30 mm

1 x 24V DC power supply with PoE (optional)
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2. Connection schemes

A Ethernet RJ45 with I Gesture control sensors
Power over Ethernet ) LED locator
C RGBLED light L VOC/AIR quality sensor
D Reset button M EnOcean module
E LEDindicator 1 (green) N Bluetooth module
F LEDindicator 2 (red) P Humidity + temperature sensor
G USB2.0 R Air pressure + temperature
H Buzzer sensor

GND
1-Wire

+24V

3. Quick startup guide

3.1. Mounting

T4mm /l?B O &
N\
N

48mm
12mm X B2mm I 82mm
1. Drill two holes in the wall. The distance between holes is 82 mm.

N

Insert nylon plugs in thevall, then insert screws
3. Prepare Ethernet cable to be connected. We recommend to use a regulamaaliting
box.
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4. Attach Ethernet/PoE cable to the device (either from EMBS Ethernet Switch outputs or from
passive PoE adapternth 12-24V DC outpu)! If youuse a regular 24V DC power supply,
connect it accordingly to power input clamps

5. Place the device on the wall

3.2. Default login parameters

Login name admin
Password admin
IP address 192.168.0.10

Network mask 255.255.255.0

The device can be accessed Ipeoing web browser (Chrome, Firefox, Safari are supported)
and entering IP of the devidéTTP://IP

Secure access to the device is availabldMi&PS://IP:Port

3.3. Factory default

You can eithereboot the device by pressing RESET button or reset the configuration to factory
defaults:

1 Press and hold for <10 seceboot the device
Press and hold for >10 seceset networking with IP to factory default

1 Press and hold for >10 sec and again paggshold for >10 secfull reset of
configuration to factory defaults

=

For more info please see hefigtp://openrb.com/discoverip-of-logicmachineor-streaming
player/

3.4. |P settings

In System configuratiod NetworkA4 Interfaceswindow click on the specific interface to
change the IP settings.
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http://ip/
HTTPS://IP:Port
http://openrb.com/discover-ip-of-logic-machine-or-streaming-player/
http://openrb.com/discover-ip-of-logic-machine-or-streaming-player/

Interface ethD

Protocol
IF address

Network mask

Static IP

192.168.1.12

255.255.255.0

Gateway IP 192.168.1.100
DNS server 1 8.8.8.8

DNS server 2 8.8.4.4

MTU

[

0K ]| Cancel |

U Protocok specific protocol used for addressing

cCccoc

o Static IPg static IP address. By default 192.168.0.10
o DHCR; use DHCProtocol to get IP configuration.
A Current IR the IP address got from DHCP server. This field appears only if
GKS Lt FRRNXaa Aa 3IAOSY 20KSNBAAS
Network maskg network mask. By default 255.255.255.0 (/24)
Gateway IP¢ gateway IP address
DNS serve DNS server IP address
MTU¢ maximum transmission unithe largest size of the packet which could be passed
in the communication protocol. By default 1500

When changes are done, the following icon appears in therigipt corner. This shoulde
applied changes to take

effect.
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3.5. Discover LogicMachine IP address

LM has builin zeroconf utility by default, so using the following applications you can find out
the IP:

Windows P ServiceBrowser

Linux P@ Avahi

Android¢ ZeroConf Browser

1
1
1
1 0S¢ Discovery

Windows PC

Easiest way is by using the util®grviceBrowsewhich can be downloadedere:
http://marknelson.us/2011/10/25/dnsservicediscoveryon-windows/

- _http. _tep [
-- AXIS M1011 - D0403CEF 1AAC
AXIS M1011 - 004038C3F 1AAC
[#-HP LaserJet Professional M1212nf MFP
[#-HP LaserJet Professional M1212nf MFP
-- LogicMachine on LogicMachine
B- LogicMachine on LogicMachine
(21 Host name: LogicMachine.local.
- 192.168.1.10
- Host port: 20430
- Metwork interface: Realtek RTLE139/8 10x Family Fast Ethel
.. path=/
[#- NetworkSpace2
[#- NetworkSpace2
[=- Web Server on amatilinea
(] Host name: amatiinea local.
i 192.168.1.57
- Host port: 20430
- Metwork interface: Realtek RTL8169/8110 Family PCI Gigat
.. path=/
[=- Web Server on amatilinea
4 | il 3

m

Looking up MetworkSpace2.local. on Realtek RTLE169/8110 Family PCI Gig

Linux PC
The utility calledAvahi, can be downloadetere:
www.avahi.org
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http://marknelson.us/2011/10/25/dns-service-discovery-on-windows/
http://avahi.org/
http://www.avahi.org/

AVAIHD)ECOVery) =N ==

= atho IPvd
= local
< _owhttpd._tcp
OWFS (1-wire) Web
= Web Site
OWFS (1-wire) Web
~ _owserver_tcp
OWFS (1-wire) Server
= Workstation

ubuntusd [00:13:f7.28:35:86]

Service Type: _http._tcp

Service Name: OWFS (1-wire) Web

Domain Name: local

Interface: atho IPv4

Address: ubuntu-2 localf192.168.0.99:51588
TXT Data: empty

Android
The freely available app call@&roConfBrowser, can be downloaded iRlay O
Store o/

ZeroConf

https://play.google.com/store/apps/details?id=com.grokkt.android.bonjobigen =

Q2 Wi ® 11:36am
ZeroConf Browser

i
€ /' _DEVICE-INFO
{J' _EDCP

O“ File Transport Protocol (FTP)
© ' _HTTP-ALT

O ? HTTP Server

NetworkSpace2

i0OS/Mac OS

The freely available app call@iscovery can be downloaded iAppStore —
https://itunes.apple.com/en/app/discovergonjour §
browser/id305441017?mt=8 —

For iPad install the iPhone/iPod version of the utility.
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https://play.google.com/store/apps/details?id=com.grokkt.android.bonjour&hl=en
https://play.google.com/store/apps/details?id=com.grokkt.android.bonjour&hl=en
https://play.google.com/store/apps/details?id=com.grokkt.android.bonjour&hl=en
https://itunes.apple.com/en/app/discovery-bonjour-browser/id305441017?mt=8
https://itunes.apple.com/en/app/discovery-bonjour-browser/id305441017?mt=8
https://itunes.apple.com/en/app/discovery-bonjour-browser/id305441017?mt=8

LogicMachine on
LogicMachine

LogicMachine.local:80

192.168.1.10

TXTRecord

path =/
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3.6. Gesture contro] Ambient light sensor

For now LM Ambient can act either as gesture corgrodir used for ambient light detection.

Further both modes could be used together.

Main configurations located in.M-Walltab, underGesture/Light sensor confiutton

Logic Machine

Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics

Sensor Linked to object Value Configuration

Air Converted: 81%; Raw: 1.08 Send timer: 30 sec
Humidity 38% Send timer: 30 sec
Pressure 1001.8hPa Send timer: 30 sec
Temperature 23.56°C Send timer: 30 sec

3+ LED config || |77 Gesture/Light sensor config

Version: 20150728

Select sensor mode o

Gesture sensor
Ambient light sensor

Disabled

Gesture sensor mode

Gesture sensor config

General Preset 1 Preset 2 Preset 3

Preset selection gesture: Left/Right v
MNumber of active presets: 3 b
Preset select timeout (0 = disabled): 10 3

Set preset to 0 after timeout:
Preset number stztus object (read-only): 1/1/16 (Mew object)
Write to bus:

Might mode on/off object: 1/1/1

Beeper volume: 2 w7
Might mode beeper volume: 5 v
Front light level (%): 50 s
Night mode front light level (%): 50 c

@ Do not cover the sensor during save operation or auto-calibration will fail

Save

Meighbours: | Select neighbour ¥ | Start page

Utilities User access LM-wall Enocean Alerts Logs Errorlog || & Help

Send delta: 2% Send mode: Internal update
Send delta: 2% Send mode: Internal update
Send delta: 0.5hPa; Send mode: Internal update
Send delta: 0.5°C; Send mode: Internal update

CPU/T0: 0.05 0.10 0.09, Memory: 14%, KNX/IP | Sync project data

M=)
¥|@
Cancel

U Preset selection gesture defines how gestures are scanneckither Left/Rightor

Up/Downmovement
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U  Number of active presetfl..5] ¢ number of active presets
U Preset select timeoutO= disabled]0..60] ¢ defines how long the chosen preset will
be active for operation (once timeout is reached RGB light will §o of
U Set preset to 0 after timeout once timeout is reached, define either to jump to
first preset when you activate gesture control next time
U Preset number status object (reaohly) ¢ KNX grp address defining status of
current preset number
U Write to busg defines either to send KNX telegram
U Night mode on/off objectg¢ KNX grp address defining night mode
U Beeper volume volume of the beeper
U Night mode beeper volume; volume of the beeper when the night mode is
activated
U Front light level (%Y front blue ligh level in %
U Night mode front light level (%Y front light level in % when the night mode is
activated
Gesture sensor config ®
General Preset 1 Preset 2 Preset 3
LED light color: X |
Preset on/off stztus object (read-only): 1/1/3 ¥ | |2
Write to bus:
Mode: On/Off g
On/ Off object: 1/1/1 ¥ |&
Write to bus:
On press (gesture start): Send 1 v
On release (gesture end): Send 0 ¥
Save Cancel
U LED light colog LED light color
U Preset on/off status object (reaanly) ¢ preset on/off status object
0 Write to busc defines either KNX telegramgent to the bus
U Mode [ON/Off, Short/Long, Step dimmer mode of the preset
U On/Off objectg grp address of On/Off object
U On preset (gesture start) in case of On/Off mode, an action to perform on ON
State
U On release (gesture end)in case of On/Off modean action to perform on OFF

state
18



. CcCCcC

Short press objedt in case of Short/Long mode, a grp address on short press
Long press objeat in case of Short/Long mode, a grp address on long press
On short pres$Send 0, Send 1, Togglepction to perform on shd press

On long press (>2 second$end 0, Send 1, Toggle, Start/Stop, Stop/Start]
action to perform on long press

Step dimmer object in case of Step dimmer mode, a grp address of step
dimmer

Dimmer step (%g dimmer step in %

On preset (%g Value b set if Binary On command has been received

Note! Do not cover the sensor during save operation or acabbration will fail

Ambient light sensor mode

Ambient light sensor config *
Sensor gain: 1x i
Ambient light level object: | 1/1/4 Ambient light level v | |Ed
Write to bus: v
Send deltz (%): 5 :
Send timer (seconds): 0 =
RGE light levels object: v | |ED
Write to bus: o
Send deltz (%): 5 C
Send timer (seconds): 0 =

Save Cancel

[ - et e eI e

Sensor gairg amplification of sensor. If the device is used in darker place,
increase this pameter. If the device is used lmighter place, decrease this
parameter

Ambient light level object; KNX object to map to

Write to busc defineseither to send KNX telegram

Send delta (%4 send valuef the sensor reading changes by specified delta
Sendtimer (secondsy, value send interval

RGB light level objeat color spectrum value to detect type of light in the room
(e.g. sunrise)
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3.7. Sensorgonfiguration

Air quality

There are two types of sensors for air quality possible:

General air quality senschydrogen, ethanol, methane, CO etc.

Air quality / VOC sensatmmonia, H2S, ethanol, toluene and different VO&={one,

Ethanol, Isoprene, CO2, Methane, Hydrogen, Alcohols, Esters, Limongreetc.

Sensor - Air ®

Link to object: 1/1/9 (New object) v || &

Write to bus: ¥

Send defta: 2 -

Send timer (seconds): 30 3

Value compenszation: 0 =

Raw value at 0%: 0.3 :

Raw value at 100%: 1.5 o

Current value: 82%

Raw value:

1.1

@ Air quality sensor requires up to 7 days to stzhilize

[ eI et eI A et eI entE et

N

Save Cancel

Link to objectc map to KNX object

Write to bus¢ defines either to send KNX telegram

Send deltag send value if the sensor reading changes by specified delta
Send timer (second<)send the value after specific time interval

Value compensatiorg value compenation for the reading

Raw value at 0% raw value of air quality sensor for 0% (worst) air quality
Raw value at 100%raw value of air quality sensor for 100% (best) air quality
Current valueg current sensor readingl'he higher the value the better the
reading, so 100% is the best air quality

Raw value¢ current raw value

Note! Air quality sensor requires up to 7 days to stabilize its reading

VOCs are chemicals that contain carbon and can be emitted as gases at room temperature. Tabl
below shows some typical indoor contaminants and theirreses. VOCs evaporate from

substances,

such as cleaning products, adhesives, paints;lednying fluids and wood

preservatives. VOCs are also emitted from humans and animals in their breath, sweat and directly
from their skin. In fact, the majority of VO@s an indoor space are generated by humans.
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LogicMachine Wall is able to measure these VOCs, and that is why the VOC sensor is as good
indicator of occupancy as a CO2 sensor.

Contamination Source Emission Source VOC
Human Being Breath Acetone, Ethaal, Isoprene,
CO2
Skin Respiration & Nonanal, Decanal, alpha
Perspiration Pinene
Flatulence Methane, Hydrogen
Cosmetics Limonene, Eucalyptol
Consumer Products Household Supplies Alcohols, Esters, Limonene
Office Equipment Printers, Copiers, Compute | Benzene, Styrene, Phonole
Combustion Engines, Appliances, Smoke Unburnt Hydrocarbons, CO,
CO2
Building Materials Paints, Adhesives, Solvents| Formaldehyde, Alkanes,
Carpets Alcohols, Aldehydes,
Ketones, Siloxanes
Furniture Poly Vinyl Chloride (PVC) | Toluene, Xylene, Decane

VOCs are known to cause eye, nose and throat irritations, headache, drowsiness, dizziness
nausea, difficulty concentrating and fatigue. The importance of detecting the presence of VOCs
in indoor air goes beyond these immediateaftt concerns. People judge the quality of the air

not just by how it feels (temperature and humidity), but also by how it smells. Unfortunately,
offensive odors in offices, kitchens, gymnasiums and restrooms have no impact on CO2 levels. /
fish sandwichdft in a desk drawer over a weekend may not be life threatening, but may smell
fA1S Al o0& az2yRIFIeod ¢KSaS 20y2EA2dza 2R2NHE
eliminated. A single person entering or passing through a space may deteriorate theakiy

due to heavy amounts of aftershave lotion, cologne, perfume, hand soap, laundry detergent
residue, fabric softeners or residual cigarette smoke. In these cases a CO2 sensor will not correc
the problem.

Humidity

Sensor - Humidity *

Link to object: 1/1/9 (Mew object) hd

©

Write to bus: +
Send delta: 2

Send timer (seconds): 30

ISR

Walue compensation: 0

Current value: 37%

Save Cancel
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U Link to object¢ map to KNX loject
U  Write to busg defines either to send KNX telegram
U Send deltag send value if the sensor reading changes by specified delta
U Send timer (seconds)send the value after specific time interval
U Value compensatior value compensation for the reading
U Curent valuecg current sensor reading
Pressure
Sensor - Pressure o

Link to object: 1/1/9 (New object) v ||

Write to bus: +

Send delta: 0.5 3

Send timer (seconds): 30 c

Walue compensation: 0 c

Current value: 1002.4hPa

Save Cancel

U Link to object¢ map to KNX object
U Write to busg defines either to send KNX telegram
U Send deltag send value if the sensor reading changes by specified delta
U Send timer (seconds)send the value afterpecific time interval
U Value compensatior value compensation for the reading
U Current valueg current sensor reading
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Temperature

Sensor - Temperature #
Link to object: 1/1/9 (Mew object) v &3
Write to bus: v
Send delta: 0.5 3
Send timer (seconds): 30 3
Value compensation: ] 3
Current value: 24.39°C

@ Temperature sensor requires extra calibration depending on device
placement. Allow zt least one hour for device internal temperzture to
stabilize before zpplying compensation

Save Cancel

Link to objectc map to KNX object

Write to busc defines either to send KNX telegram

Send deltag send value if the gesor reading changes by specified delta
Send timer (seconds)send the value after specific time interval

Value compensatiorg value compensation for the reading

Current valueg current value of sensor reading

[t enci et B et B e i e
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3.8. LEDconfiguration

LED configuration is lated underLED confifputton in LogicMachined LM-Wall.

LED config ¥
Ambient LED object: 1/1/4 Ambient light level v | @
RGE LED object: 1/1/8 RGB light levels ~| @
| Save || Cancel |

Ambient LED objeat KNX group address for front LED. It can be used e.g. for
locating the device / gesture control spot in dark rooms

RGB LED objegtKNX group address for back RGB LED. heased for ambient
lighting, notifications, informative purpose when used together with gesture sensor.
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3.9. MOSAIC aplcation

Mosaic app is the fastest way to create a nice visualization for your installation.

Getting started.

1. Open the controller'sveb interface by typing it's IP address in your web browser.
2. Click on Mosaic Editor Mode icon. You will see the constructor interface with clear

template.

3. Once you've entered the Editor Mode you are ready to construct a m
visualization.

4. When you have nie visualization, enter Client m mode

Client modeHome screen

This is a first screen that you will see after opening Mosaic applicétimt.page consists of
Notification, Room and Control Type areas. You can browse the objects either by rooms or by
functions.

KITCHEN BEDROOM LIVING ROOM GARAGE

ROOM1 ROOM2 ROOM3 ROOM4

5 ¥ B = <

WINDOWS AC POWER SOCKETS LIGHTING FLOOR HEATING BLINDS

oA\
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For example, enteringne of room, you see the following view

BEDROOM
B BuNDs 3K AIR CONDITIONER B BLNDS :f; LAMP1
5 SWITCH 5 CHANDELIER & DOOR LOCK % OUTLETS
OFF
% OFF
OF OF

BEDROOM

There are also Control Type shortcuts on the left side by clicking on Settings button

g6}  SYSTEMS ¢

WINDOWS
AC

POWER SOCKETS

aw (% H

LIGHTING

-
—

FLOOR HEATING

4 |

BLINDS

THEME: DEFAULT, RED, BLACK

In Settings you can also change skin of the
visualization
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Advanced visualizatiowith more widgets is planned to be available for fixed monthly
developers fee.

TOCTHHAS CNANBHA 1 JIETCKAA 2 KYXHA

9 iRl B o i TN s s | 8 I

YTIPABNEHWE CUCTEMAMU  ~

Building structure/ Editor Mode

On the bottom panel you can set up your building structure by adding new rooms onto it. This
panel is also designed to navigation by rodimsend-users. Just click oAdd new roomthen

type a title for it and press "enter". This will take you to the screen of the new room. Now you
can start to fill it with widgets. If you want to rename or delete a room just radick on it's title

and ®lect the option you want.

@

Widgets

To add new widget on the home or room screen just clickdd new widgetat the top right
corner to open the widgets panel. Once you opened the widget panel choose a widget you want
to add and click on i it will appear on the screen. A popup window with widget's properties
opens automatically at the same moment.
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S AR CONDITIONER B9 LAMELLA (POSITION) S LIGHTING CONTROLS

Now you can set a title for this widget and link KNX objects to widget's controls. After you've set
up a widget click on the "Add this widget" batt. Well done, the widget on the screen. Right
click on it to see/edit it's properties or delete the widget.

Lighting Controls *®
Title: central lamp
On/Off Object: 0/0/1

On/Off Status Object:  |0/1/1
Dimmer Object: 171711 {light1-1)
Dimmer Status Object: |0/1/2
Color Object: 171712 (light1-2)

Color 5tatus Object: 171712 (light1-2)

Add this widget Cancel
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Notifications

There is a special Messages field in Client mode where you can send specific notifications o
alerts. Use storage nanmosaiecmessageto write notifications.

MAIN SCREEN X

RE IS HIGH LATELY

MAIN SCREEN X

NOTIFICATION: WINDOW IS OPENED IN CHILD ROOM

3.10. Standards supported

KNXnet/IP

Modbus TCKlient/Server

BACnet IRClient/Server

Bluetooth 3.0 and 4.0

EnOcean 868MHz

GSM (through USB)r sending SMS notifications and controlling the installation by
receiving $1IScommands

1-Wire

AllJoyn

SMTP/Email, SSL

SIP

XML (export object values, alerts or erroirgtegration with Fidelip
RSS (read Error or Alert tab content)

JSON, XMPP

MQTT

REDIS

etc.

=A =4 =4 -8 -8 A

E IR R e I

The system is made so that each of the standards can be used wiitotrer, so LogicMachine
can act as BACnet Modbusgateway or Modbus to GSM etc.
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3.11. Firmwareupgrade

Note! Before each upgrade please backup your visualization, scripts and objsxgjid
Machine4 Tools4 Backup

Note! After each upgrade, we strongigcommend to clean your browser cache.
Use web browseto perform upgrade of the software of Logic Machine. Firmwares are

available in a form of images and could be downloaded from support page of
www.openrb.com

Gomplete system upgradean be done irBystentConfigurationd System4 Upgrade firmware

Upgrade firmware

Firraware File Choose File | Ma file chosen

@ It will kake about 5 minutes For upgrade ko complete, Your
system will reboot  bwice, all config files will be kept
unchanged, Do not unplug vour router while updgrade is in
progress!

(o] 4 ]| Cancel |

LogicMachine visualization upgradepatch installatiorcan be done itJtilitiestab and press
on Install updatescon. After *.LMU file is chosen from the corresplamy location presSave
button. The device will be rebooted after 5 seconds and new firmware will be installed.
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http://www.openrb.com/

Update package file: Mo file chosen

@ Make sure that update package can be installed for the version you are
using. Logic Machine wil reboot after successful update

3.12. KNX andriltering tablesettings

KNX specific configuration is locatedSystenconfiguratior®@Network B KNX connection
window.

KNX connection =
el E 5 E5 ) E—
Mode EBnet/ 1 Rauting |
|mﬂm 115.15.2455 ||
KK IP features < |
||-||lind1r |224.0.23.12 ||
||-||limn1l_ 1 ||
|rhm'-ltd=;=-'--=l= 100 ||




General tab

Mode[ EIBnet IP Tunneling / EIBnet IP Tunneling(NAT mode) / EIBnet IP RdUNXg]
connection mode. LogicMachiembient hasKNXIP support, by default it is set to

EIBnet IP Routing
0 KNX addresg KNX jpysical address of the device

U KNX IP featureg Use this device with KNX IP features e.g. for KNXnet/IP network

configuration
U Multicast IP¢ multicast IP address
Multicast TTLg Time to live for multicast telegram seconds
U Maximum telegrams in queug count of maximum telegrams in the queue

c:

IP > TP filter
Hitering tablefor telegramsgoing from IP network to KNX TRlocated in this submenu.

KX connection *

General IP = TP filter TP = IP filter

Apply filter to tunneling
SR.C palicy Mo filter v

Ind. address list

@ Cne address/range per line, Use = {e.g. 1.1.%) to filier all addresses in the given line.

DST group policy Mo filter ¥

Group address list 1/1f1-1f1/2

@ One address/range per line, Use * (g.0. 1/1/*) to filter all addresses in the given line.
Mote: KM IP features are required for filter to work,
Filtering lists are updated at once, chanaing policies requires restart,

oK ]| Cancel |
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Apply filter to tunnelingg either to apply filter policy to telegrams in tunneling

mode. If ETS is ed it is recommended to turn this feature off.

SRC policfNo filter / Accept selected individual addresses / Drop selected individual
addresseg] policy to apply to the list of source addresses

Ind. address list; list of individual addresses. One addrieasge per line. Use * (e.qg.
1.1.*) to filter all addresses in the given line.

DST group polidio filter / Accept selectegroupaddresses / Drop selectgdoup
addresseg] policy to apply to the list of destination group addresses

Group aldress listg list of group addresses. One addr&asge per line. Use * (e.qg.
1/1/*) to filter all addresses in the given line.

Note! KNX IP featureshould be on for filter to work. Filtering lists are updated at
once, changing policies requires restart.

Note thatgroup address list can be filled automatically by checking necessary group
addresses ihogicMachined Objectdist

Logic Machine

Reactor Scripting Objects || Objectlogs Schedulers || Trend logs Vig, structure Visualization Vis., graphics Utilities Modbus Enocean Alerts Logs Errorlog || &) Help
Object fitter “ Group address » | Object name IP=TP fiter = TP = IP fiter = Event script Data type Current value Log Export
111 Digital output 1 v v e 01.001 switch on
Name or group address: ¢ ? E‘ w
112 Digital cutput 16 v Ll o 01. 1 bit (boolean) 1
1143 Digital output 2 D o 01. 1 bit (boolean) 1
ta type: =
Data type: 1144 Digital output 3 & #  01.001 switch on

TP > IP filter

Filtering table for telegramgoing from KNX TP1 to IP network is located in this submenu.
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KNX connection kS

General IP = TP filter TP = IP filter

Apply filter to virtual objects
SRC policy Mo filter v

Ind. address list

e
@ Crne address range per line, Use * {e.g. 1.1.%) to filter all addresses in the given line,
DST group palicy Mo filter v
Group address list 1/1f1

e

{_.,}) One address/range per line, Use * {e.0. 1/1/%) to filter all addresses in the given line,
Mote: KINY IP features are required for filter to work.
Filtering lists are updated at once, changing policies requires restart,

QK ]| Cancel |

U Apply filter to virtual objectsc either to apply filter policy to objects added in
Objects tab as virtual objects without attraction to bus

U SRC policfNo filter / Accept selected individual addresses / Drop selected individual
addresseg] policy to apply to the list of source indglilual addresses

U Ind. address list, list of individual addresses. One address/range per line. Use * (e.g.
1.1.*) to filter all addresses in the given line.

U DST group policiNo filter / Accept selected group addresses / Drop selected group
addresseg] policy to apply to the list of destination group addresses

U Group address list list of group addresses. One address/range per line. Use * (e.g.
1/1/*) to filter all addresses in the given line.

Note! KNX IP featureshould be on for filter to work. Filteng lists are updated at
once, changing policies requires restart.
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3.13. Quick guide- create visualization for iPad/PC

1. Import objects

Fastest way is to import *.ESF file from ETiSomic Machined Utilities Bl Import ESF file.

Logic Machine Neighbours: | Select neighbour v | Stertpsge
0 s. structure Utilities | Alerts || Logs || Errorlog || @ Help
import ESF fik Import neighbours Reset / clean-up Factory reset Date and time Install updates Backup Restore General configuration Vis. configuration System
W \ i D Ve -
| & | & | & | & : | G | &2 2N ' 2%
’—Imwrt ESF file % ]
ESF file: Chaose File | Ho fie chosen

@ It wil be necessary to set comect data type for some imported objects.
Bxisting objects wil not be overwricten. Objects with the same name are
considered duplicates and might not get imported

Save || Cancel |

192168115/ cai-bin/scada/index.cai# CPU/T0: 0,030,140, 13, Memory: 7%, KNX/IP | Sync project data

Or connect LM to the bus and it will detect objects automatically (in yello@pjectsab once
they are activated. Objects can be added manually as well.

Logic Machine Meighbours: | Select neighbour v | Startpage

Scripting Objects | Objectlogs Schedulers || Trend logs Vis. structure Visualization Vis. graphics Utilities Alerts Logs Errorlog || @) Help

Object filter € Group ... | Object name IP>_. | TP... | Eve.. Datatype Current value  Log Export Tags Updated at Set Vie. Cus...

Name of group adéress: oz B B E i 01.1bit(b.. 0 B B T4 g B @ O
1/0/0 ] O & # 01.1btb.. 0 B B ns082014.. gy @ @ ©
1102 O O & f o tbie. 0 (] (] 04.08.2014 w B @B O
Data fype: 1ora E [ 2 #0l1btp.. 0 B © dos20s. (g B @ O
Not spedified M 4056 Fl [ & fonibip. 0 B B M. [ B B O
Tags: 1103 b O =& # 01.1btp.. 0 B B 082014 [y @ @ ©
11010 ] O & # 01.1btb.. 0 (] (] ns082014.. gy @ @ ©
Match mode: 11012 E [ & e 011bib.. 1 (] (] 03.08.2014 w B @B O
i _ 1014 E O & f# 01.1btp. 0 B B 04.08.2014 w B B ©
® Al tagz anvtag 14141 Alarm_status =) [ & % 01.001swi.. off E E 04.08.2014... (g E 2 O
e iz Light_status E [ & # 01.001swi. on B B see204.. (g B OB ©
1103 On_holiday O [ & # 01001swi. off B 0 ns0e2014.. gy B @ ©
114 Garage_doors_o... [0 [0 2 gk 01.001 swi.. off (] (] 082014 gy B @ O
105 Garage_doors_c F O & f 0100iswi off (] (] 04.08.2014 w B @B O
11118 Bathroom_Music...  [T] F & # 01.001swi.. off E E 04.08.2014... (g E 2 O
T Bathroom Vowme  []  [0] j gk 05.001scale 0% B B s082014.. (g B @ O
1108 Bedroom_Music...  [] ] ;l = 01.001 swi.. off 0 0 04.08.2014... (g [} ES} [x)
1109 Hall_Music_player Il ] L__-l W 01.001 swi.. on 0 0 04.08.2014... & B ES} [x)
1110 Kitchen_Music_p... [] [0 & @ 01.001swi.. off B O 082014 gy B @ O
1111 Garage_Music_p F O & f& mooiswi on (] (] 21.07.2014 w B @B O
1112 Sauna_Music_pl... [O] [ & % 01.001swi.. on E E 23.07.2014.. (g E 2 O
1113 Bedroom_Volume = [[] & #k 05.001=scale 0% = = 22072014 (g ] Eg; [x)}
111014 Hall_Volume [ [ & # 05.001scake 100% B 0 zee2014.. gy B @ ©
1115 Kitchen_Volume [ [ & e 05.001scake 18% B O zirms. g B @ 6
11418 Garage_Volume =) [ & f 05.001scale 24% = = 22.07.2014 & E 2 ©

|@Add new object | \@Autu update enabled || | [7] Clear| [ | 4 Page: 1)of4 || b | pl| n%‘\ IP = TP policy: Mong; TP = IP policy: Mone Displaying objects 1-25a

Version: 20140724 CPU/ID: 0.38 0.22 0.16, Memory: 7%, KNX/IP |Sync project data|
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2. Prepare graphics

Either in Adobe lllustrator or any ready imagas te used. In this example we use professionally
created designs in lllustrator in SVG form (so we can do scaling depending of the screen size an
not losingthe quality)

a) basic background which can be changed by necessity
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b) foreground which will stay umanged

Welcormre-nome
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Add both files in_ogic Machined Vis. Graphicg] Images/Backgrounds

Logic Machine

Neighbours: | Select neighbour v | Startpage
Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities Alerts Logs Errorlog || @) Help
Icons Images [ Backgrounds || Fonts || Edit custom €55
B LaiT e - — e
Al_1 page_2.... Al_BG_hor1ljpg Al_BG_hor2.jpg Al_BG_hor3.jpg Al_zoni3_1 pa... Al_zoni3_1_pa... Al_zoni4_1_pa... Al_zoni5_1_pa.. Al_zonié_1_pa...
(] — e
B — — ——
' — [ p—
| |
Al_zoniRoman Al_zoni_1_pag Al_zoni_1_pag Audio_Video_ audio_Video_ Audio_video_ BG_1024x128 BG_1_page_Bl BG_Audio_vid
- i ) — 1 —
I —— — C—
— I i |
B —— i — — I el el
| —
i L
BG_page_765... Bathroom_pag... Bathroom_pag... Bedroom_pag... Bedroom_pag... Cameras_pag... Cameras_pag.. Climate_Contr... Climate_Contr...
- - - x
[ — [] o— H
L L
| |
Favorites_pag... Favorites_pag... Garage_doors... Garage_doors.. Garage_page... Garage_page... Hall_page_2.=... Hal_page _H.s.. Kitchen_page...
| = ) (x]
— w— ] P B —
| ] ] ] e H o
() Add images | | [5 Delete selected
Version: 20140724 CPU/IO: 0.09 0.130.14, Memory: 7%, KNX/IP |Sync project data

Prepare set of icons (preferably in SVG form) and add thdrodgic Machined Vis. Graphicg)
Icons Or you can use icons predefined in LogicMachine by default.

Logic Machine Neighbours: | Select neighbour v | Startpage

Scripting || Objects || Objectlogs || Schedulers || Trendlogs | Vis. structure || Visualization || Vis.graphics || Utilities || Alerts || Logs || Errorlog || &) Help

Icons Images [ Backgrounds Fonts Edit custom CS5

Acc_Control _B... Accesscontral, .. Al_Contril_ica.. Audio_Video.svg Audio_Video_. Audio_Video_... Camera_B_ico... Cameras.svg Climate_Contr...
Climatecontrol.. Control_Garag... Control_Light_... Control_Securi... Control_volum... Control_stop_i... Contral_temp... Down_icon.svg Favorites.svg
Favorites_B_jc... Garage_doar_... Garagedoors... HD_Access_C... HD_Audio_Vid... HD_Cameras_. HD_Climate_C... HD_Favorites... HD_Garage_3...

(&) Add icons || | [T Delete selected

Version: 20140724 CPU/I0: 0,03 0.10 0.13, Memory: 7%, KNX/IP |Sync project data

38




| NB I i S stractufe ar@l Biddl objects to the map

In Logic Machineq Vis.structuremenu the structure of the visualization is defined and
visualization backgrounds are uploaded. Use icon to add ©floor.

select an action ><
Add second level
Add plan

Immport

In this example we will create anew flogrr Y SR & m @Rl #S ¢ 16 K Neserodr | €
will be a dashboard with link to otheooms and functionsChoose screen resolution for which

you are creating this visualization, choose first and second background images from the ones
added before.

Logic Machine

Vis. structure
Levels / Plans

Name

Plan 2% : ,:
Parent: Horizontal & v
Name: 1_page_H : -
Plan size: 1024 5 748 |3 B
Layout: - b & :
Usermode visualization: Show = t v
Touch visualization: Show & -
Pin code: : ,:
Background image: BG_1024x1280px.jpa v & :
Secondary background: 1_page_H.svgz L hd fr ¥
Background color: #ESESES v f -

Repest background image:
Fixed background position:

Admin only access:

Save Cancel

Version: 20140724 CPU/TO0: 0.020.10 0.11, Memory: 7%, KNX/IP | Sync project data
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Logic Machine Neighbours: | Select neighbour v | Startpage
Tr Vis. structure 3 es Logs | Er p

Levels / Plans || L

Name Visible Description Dupiicate | Moveup  Move down | Add{import Export

lum] Bathroom_H Usermode, Touch B @ 3 i (] =
lim] Bedroom_H Usermode, Touch — B @ 3 i (]
[i8] Whole house_H Usermede, Touch B @ 3 ¥ [x]
5] Sauna_t Usermode, Touch Parent: Horizontal_black [Eis} @ 4 e (=]
liE Kitchen_H Usermode, Touch Name: Bathroom H [ ® 3 ¥ [x]
li&] Hall_H Usermode, Touch T [ L [ x]
i8] Securty panel H Usermode, Touch Pian sze: Lot 5 48 [ B % @ ] : j
[iE Garage H Usermode, Touch Layout: - hd Ch @ ] § e
Horizontal_black Usermode visualization: Show w Ch & & +} ¥ =)
i8] 1_page_H LTI TEIET Touch visualization: Show > ) L] * ¥ e
li8] Favorites_H Usermode, Touch Pin code: 5] Y § § [x]
lig] Cameras_H Usermode, Touch 5] Y § ¥ [x]
[ Garage doors_H Usermode, Touch Background image: BG_1024x1280px.jpa X v 55} @ 3 $ )
[i] Audic_Video_H Usermode, Touch Secondary background: Bathroom_page_H.svaz X |v (5] & IS P =)
lig] Cimate control_H Usermede, Touch Background color: SESESES | v (5} @ L4 i e
i8] Shutters_H Usermode, Touch Repest background image: (5] @ & ¥ [x]
[iE] Lighting_H Usermode, Touch ) Ch & s ¥ (=]
[ia] Access control H Usermode, Touch Fixed background postion: Ch #® ¢ i [x]
[ie] Bathroom_H Usermade, Touch Admin only access: Chq @ 3 ¥ [x]
[i8] Bedroom_H Usermode, Touch Ch #® ¢ ¥ [x]
[i§ Whole house_H Usermode, Touch save || Cancel 5551 @& ¢ ¥ (]
&) Sauna_t Usermode, Touch Cy ® ® ¥ [x]
@] tchen_H Usermode, Touch Cy ® ® ¥ [x]
fim] Hall_H Usermode, Touch Cy ® ® ¥ [x]
i8] Securty pansl_H Usermode, Touch Cy ® ® ¥ [x]
[iE] Garage_H Usermode, Touch Cy ® & i [x]

3 Add new level ||| import

1921681 15/cgi-bin/scada/index.cqi#

CPU/I0: 0,20 0,17 0. 14, Memory: 7%, KNX/IP | Sync project data

Add objects to newlyreated visualization map

After the building and floor structure is defined, it is visualize®isualizationtab. Controlled
and monitored objects can be added and managed in this section. Both side bars can be
minimized by pressing on left/right arrowan making the map more visible especially on small

displays.

Logic Machine Neighbours: | Select neighbour v | Startpage
Saripting || Objects | Objectlogs || Schedulers || Trendlogs || Vis. structure | Visualization | Vis. graphics | Utiities | Alerts | Logs || Erroriog | @ Help
P— « Pl editor »
" -3 Object | Link | Textlabel | Image || Frame | Gaug+
A
Welcome home .
Link to: Favorites_H vl
Custom name:
Hide in Touch:
g Hide background: v
Display mode: Icon o
Icon: Favorites.svg el
Active state icon: X v
Additional classes:
Aoty [ cancel
Element position: 110 [$l(108 |&
" Kicher o hoiss I EZ 2 ][
Pansze: (1024 3| (748 |33~ ‘Dame! |Dupicate; Save and reload plan cancel |

Version: 20140724
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Objects can be added to the map by clickingldmlock current floor plan for editingutton. In

this example we are creating first page of visualization which will link to other Floorspetiific

object control. Add link by clicking on Link tab, choosing specific icon, scale it and place in desirec
location.

This ekampleQ secondary background already contains icons on it, so what is needed, is to add
transparent image ivis.graphicandadd this image on top of every icon.

Logic Machine Neighbours: | Select neighbour v | Startpage

Saripting || Objects || Objectlogs || Schedulers || Trendlogs |[ Vis. structre || Visualization || Vis. oraphics || Utiities | Aerts || Logs | Emorlog || @ Help

Structure « Plan editor

Welcorme home

Object | Link | Textlabel || Image | Frame | Gaud=+

Link to: Bathroom_H ¥

Custom name:

@
2 v
Icon: transprent.svg X
Active state icon: x|+
Addtionl clsses:
GCameras
o Apply. cancel
G 60 239 : T Bl || Eementposton: [0 [l/eos |
oG Saiia rols house NG 13 Sl 1016
Pansze: 10243/ (748 ||~ IDele(e‘ | Dupicate Save and reload plan cancel
Version: 20140724 CPU/I0: 0.120.10 0. 11, Memory: 7%, KNX/IP  Sync project data

When alllinks are definedpressSave and reload floor pldutton.
In same way fill the Bedroom plan with object parameters in Object tab.
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Logic Machine Neighbours: | Select neighbour v |jpStetome

Saipting || Objects || Objectlogs || Schedulers || Trendlogs | Vis. structure | Visualization || Vis. graphics || Utiities | Alerts || Logs | Ermorlog || @ Help

») Plan editor »

5 Bedroom

Object | Link || Textlabel | mmage | Frame | Gaug+

Main object: 1/1/50 Bedroom_C.|v | [/
Status object: Use main object &
Custom name:

Read-only:

Hide in Touch:

Hide background: v

Send fixed value:

No bus write: uch

Pin code:

Widget: No widget b4

Display mode: Icon =

On icon: On_icon.svg i

Off icon: Off_icon.svg b

Addtional ciasses:

Show control: Infinein

[apey ] [ cancel

Element position: 284 | (145 |$

Element sze: so |$l[s0 [S]lell&
|Dem}‘ | upicate | Save and reload plan | cancel

Launching visualization on touch device (iPad in this case)

1 Make sue your iPad is connected wirelessly to the Logic Machine
T LY GKS ONRBGASNI SYiSNI[23A0 al OKAYySQa Lt
1 Click on the Usanode visualization
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1 Save the application as permanent/shortcut in your iPad

e5 Bedroom

Celling light
Celling light

Ceiling light

Music player

Velume

Touch visualization is also automatlgaireated with list of Floor objects.

(M) >1_page H » Lighting H

v 0 Bedroom_R_light
v e Bedroom_Music_player

> . Ceiling light

'3 Bedroom_C_Light_Control 60% p Bedroom_Tem_current
“ Bedroom_Temp_Setpoit Bedroom W._right_open

Bedroom_W_left_open "‘ Bedroom_Humidity

Bedroom_W_right_close Bedroom_W_left_close

”m Bedroom Temp_Setpoit c  (=>») »1pageH

» Climate control_H » Audio_Video H

¥ Shutters H

43



4. Graphical User Interface Login

LogicMachine has IP address 192.168.0.10 set by default to LAN interface. Use this address &
www address in the browser's address field.

Note! Make sure that the PC connecting teetLogicMachine has IP set from the same subnet.

After successful login a default page appears.

€& - C [3192.168.1.13/apps/ w =

= Q a +
Q

Logic Machine Visualization Touch Trend logs
1003.3 § 24 0°C

ISy B 28%
Air quality Humidity Pressure

o

hPa

Temperature

1 Logic Maching; visualization creator, scriptsensor configuration, gateway
configuration,object relations, alerts, KNX objects and designing buildewg and
visualization maps

1 System config; IP and KNXnet/IP specific configuratisgstem logs

9 Visualization¢ defined visualization maps with objects

9 Touch¢ Light version of igualizationfor smalltouch screen devices

1 <hedulersg User defined shedulers

1 Trend logs; Trends for data logs
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First screen of the interface is a constructor of applicatiogeu can change applications which
you see on specific device, change background color, install or remove apps, sort order etc.
Note that the nentioned settings are individual for each device you are connecting from.

4.1. Show/hide apps

With Show/hide feature you can define which applications you see or not on the first interface
screen. You will see in the list only default and installed applicstio

You can access control window by clicking on the icon on top left c=ier

Show/hide apps

= Q

Show/hide apps

Core apps

% Logic Machine

Customize

System config

Visualization

Schedulers

[ % Trend logs

DEEEED
00000D

Installed

IMosaic

IMosaic-admin

Wall-air

6 Wall-humidiity

Dooogaa
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After unchecking some of the apps, the interface looks like this

_ v o
- Ty
Schedulers Trend logs N

4.2. Customize backgrounfiLanguage

Visualization

By clicking on Customize menu, you ascthe window where you can choose background
image of your first screen for this particuldevice

Customize x

Language  Engiish v

Light theme | Dark theme |

No image

You can choose the interface language by clickingammyuagedrop-down menu.

46



Customize

Language English

English
French
German

4.3. Find applications

By clicking on the zoom icd.o.s on the left top corner, you can quickly find applications
containing search phrase.
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X | visul | a +

Visualization

4.4. Unlock the screen for sorting order

Sorting the order of applications is available when the screenlmcked. Presinlock icon for
this purposeﬂ

o +

(%)
o)

Logic Machine System config

Once sorting is done, click on Lock i|£1

4.5. Adding/removing apps; app administration

Password
admin

Click on plus icon tenter the administration window of app',"
¢KS I OO0S a dadinihOa 20@AINFS TA &4 W
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Enter admin password

On the default App management pageu see available applications.

Installed Installed Show/hide apps

Show/hide apps

Install from file ', Analog clock [ Ounsta |

YT 2 \( = Simple analog clock

% Weather report m

(@l Weather report from Rambler.ru
€3

You can add the App to your first screen by clickingnstall button and approve the choice

Install Analog clock?

-]

The installed Apps will appear thenlirstalledsection where yowan uninstall them by
necessity.
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1l}
»
L

Filter x

4! ¢, Analog clock ‘ |
= \/ = Simple analog clock S

Mosaic visualization editor ‘ |
Editor for Mosaic Visualization. Please install Mosaic App before installing the
editor

Mosaic visualization ‘ |
The fastest way of visualization creation

Air quality widget ‘ |
Alr quality widget for LogicMachine Wall

Humidity sensor widgst ‘ |
Humidity sensor widget for LogicMachine Wall

Atmospheric pressure widget ‘ |
Atmospheric pressure widget for LogicMachine Wall

&, Temperature sensor widget ‘ |

Temperature sensor widget for LogicMachine Wall

EEes0EBH
i

You can install the app also from the file, by clickingnstall from file entry

Install package from file

Choose File | Mo file chosen

o | cane
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There is also an option t8how/HideApps on the first screen
=

Allow users 1o show/hide apps

Core apps

Logic Machine
3| System config

Visualization

Schedulers

DEEBDEBQ

Ig Trend logs

Installed

Gk Analog clock

m Mosaic visualization

By checking\llow user to show/hide appsou can enable or disabléis possibility for
visualization users.

[ 1]
By pressing on this icc™® you will be redirected to initial front page.
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5. Application development

Available libraries/frameworks

a JQuery v2 littp://jquery.com/)

a Bootstrap v3lttp://getbootstrap.com)

a Font Awesome véh(tp://fontawesome.io)
Bootstrapcomes withoutGlyphiconsuseFont Awesoménstead.

Base directory structure

a /data ¢ apps and widgts are stored here, accessiblehdtp://IP/apps/data/
a /libs ¢ Lua library storage, loaded wiequire(‘custom.lib’yvherelib is library name.
a /user ¢ allows storing user files and LP scripts, accessitig@t/IP/user/

App / Widget structure

Application name (ID) must be unigue and can only contain alphanumeric characters, hyphens
and underscores. Maximum name length is 64 characters.

Directory structure

a index.Ipor index.htmlg required for apps, unless is specified, clicking app icon will
open app directory in the same window. Applications must providaekbutton so
user can return to starting page

a icon.svg or icon.png ¢ required for apps, contains application icoigVG is
recommended

a widget.Iporwidget.js¢ required for widgets, can contailavaScript Luacode or pure

JavaScripsource which displays widget contents

title ¢ optional for apps, text file with title that is shown beneath the icon

url ¢ optional for appstext file with URLthat should be open when icon is clicked

style.csg optional for widget, contains custo@SStylesheet for given widget

config.lpor config.html ¢ optional configuration file, see description below

L v O D

In widget mode icon element ID isg same as widget name, all other HTML element IDs must
be prefixed with unique application name to minimize collisions between different applications.
The same rule applies to CSS selectors.
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Default widget size is 100x100px. Width/height can be increbsedallingsetWidgetSize(cols,
rows)on widget element. Width formulacols * 110¢ 10, height formula:rows * 110¢ 10

Example

Clock widget which takes double width/height and places SVG image which fills all available space

inside of widget container

(function() {

/I get widget element and set double width/height

var el = $(‘#clock’).setWidgetSize(2, 2);

$('<object type="image/svg+xml"></object>") // object allows SVG+JavaScript
.css(‘width', '100%") // full width
.css(‘height’, '100%") I/ full height
.attr(‘'data’, ‘/apps/data/clock/clock.svg’) // SVG image source
.appendTo(el); // add to container

no;

Configuration

a Application directory must contain eitheonfig.lpor config.htmlfile

This file must contaiform element, d must be set imyapp-configformat, wheremyapp

is unique application name
a Data exchange is done via events triggeredaym element:

I configloadc (to app) provides an object with all configuration key/value pairs

I configchecke (to app) triggered whersavebutton is clicked, app configuration must
either show an error message if configuration is invalid or triggefigsave
configsaveg (from app) saves configuration on server side and closed modal window,
application must pass configuration parareet as an object
a Configuration can be accessed from Lua using these functions:

I config.get(app, key, defaul)returns single value for given application name, default

value ornil if key is not found

—_(

I config.getall(app) return table with all configuratio values for given application
name ornil if configuration is empty
config.set(app, key, value)adds a new key/value pair or overwrites an existing one
config.setall(app, cfg)c overwrites existing config with giverfg table with
keys/values
I config.dekte(app, key) deletes existing key/value pair
a Unpublished apps that have configuration file present will appear uidler appsn
admin page

—C =
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Example (config.html)

Create a simple for element with single numeric input which accepts values in 0..1@0 rang

<form id="myapp - config">
<div class="form - group">
<label for="myapp - input">Numberic input</label>
<input type="number" name="input" id="myapp -input"  class="form -control"  min="0"
max="100">
</div>
</form>

<script>
(function() {
varel=$( '#myapp- config’) // form element
, Input = $(#myapp - input’); // input element

Il set element values when config is loaded

el.on(‘config - load', function(event, data) {
$.each(data, function(key, value) {

$(‘#myapp - ' + key).val(value);

D
»;
/I runs when Save button is clicked
el.on(‘config - check’, function() {

var val = parselnt(input.val(), 10) // input value
, min = parselnt(input.attr('min’), 10) // minimum value
, max = parselnt(input.attr(‘'max’), 10); / maximum value

I invalid value
if (isNaN(val) || val < min || max < val) {
alert('Please enter a value between '+ min +'and ' + max);

/I all good, save configuration
else {
el.triggerHandler('config - save', { input: val i
}
1;
NO;

</script>
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localStorage wrapper functions

localStorageallows saving cliergide configuration. Several functions are provided to safely execute
localStoragdunctions, as they might fail is some cases like private mode on iO$ Hllws storing any
values that can be serialized usiF§ON.stringify

a storeSet(key, value)sets key/value pair
a storeGet(keyy, retrieves key value, returnsull when key is not found
a storeRemove(key)removes key from storage

Storage keys must bgrefixed with unique application hame to minimize collisions between different
applications

Examples
Get currently selected theme (light/dark)

var theme = storeGet('theme") || 'light’;

Store JavaScript objects

var user = { name: 'John', surname: 'Doe ', age: 42},
storeSet('myapp_user', user);
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Translation

a $.i18n.langg current language oundefinedif default language is used
a $.i18n.add(ns, dictionary) adds translations to current dictionamgs must be a unique
application name

a $.i18n.translate(keydefault, varspr $.tr(key, default, varg) translates a givekeyor uses
default value if translation is not found for current language. Additiorais object can
be passed to replace variables inside of translation text

Example 1
Il register transl AGEI T £ O APPI EAAOGEIT 21 UADPDPe
$.i18n.add('myapp’, {
/I translation for mylang
mylang: {
hello: 'Hello %{username}, current temperature is %{temperature}’,
goodbye: 'Goodbye %{username}'

}
»;

var text = $.tr('myapp.hello’, ‘No translation’, { username: 'John’, temperature: 21 });

Yy Al Aoc6o e2(Aii11 *TET+ AOOOAT O OAI PAOAOOOA EO fwse EE AO
YY 1 OEAOxEOA Al A0OOGO 2.1 OOAT O1I AGET T 2
alert(text);

Example 2
You can apply translation jQueryselectors by using function: all[HTML elements that have
class andlata-tr-keyattribute will have contents replaced with translated version

HTML:

<div id="myapp - container">
<span class="tr" data -tr - key="myapp.hello">Hello!</span>
</div>

JavaScript:

/I register french translatio n
$.i18n.add('myapp’, {
fr: {
hello: '‘Bonjour!
}
Pk

/I apply translation to all elements inside of myapp - container
$(‘#myapp - container').tr();
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LP scripts

Allows mixing HTML and Lua inside a single file, Lua chunks must be encleSe@>tags,
closing tag at the end of the document is not required.

Example
Print current date

<IDOCTYPE html>

<html>

<body>Current date is <? write(os.date()) ?></body>
</html>

Available functions:

header(hdr adds a custom header to the output

getvar(rame)c returns namedGET/POSVariable omil when variable is not set

getvars()- returns allGET/POSvariables as ua table

getcookie(namey returns namedcookiecontents ornil when cookie is not set

print(...) ¢ outputs any number of variables, endimutput withCRLF

write(...) ¢ similar toprint but does not outputCRLR&t the end

escape(valk escape single/double quotes, less than/greater than characters to HTML
entities

QO Y Y Y D D

Library package is loaded viequire(‘apps'and provides access to theaanftions:
a all builtin LM functionsalert, log, grp, storageetc
a configlibrary
a vprint(...)Jandvprinthex(...¥unctions to view variable contents in humasadable form
a jsonlibrary

Example

Output multiplication table. Size can bes&ET/POSVariable n 1..20 range (defaults to 10).
<IDOCTYPE html>

<html>
<body>
<?
size = getvar('size") -- GET/POST variable
size = tonumber(size) or 0 -- convert to number
if size < 1 or 20 < size then
size=10 -- setto default value if empty or invalid
end
>

<table border="1" cellpadding="3">
<?fori=1, size do ?>
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<tr>
<?forj=1, size do ?>
<td><? write(i * j) ?></td>
<? end ?>
</tr>
<? end ?>
</table>
</body>
</html>

Full Lua function reference manual is available at:
http://openrb.com/docs/lua.htm

Object functions

Most functions useliasparametert either object group address or object name. (e.g. '1/1/1'
or 'My object’)

Finding single/multiple objects

grp.find(alias)
Returns single objedbr given alias. Object value will be decoded if data type is set.

Returnsnil when object cannot be found, otherwise it returteble with the following
items:

A addresst object group address

A updatetime T latest update time inUNIX timestamgormat. Use oslate() to
convert to readable date formats

namet unique object name

datatypet object data type

p ST S

decodedt set totrue when decoded value is available
A valuet decoded object value
grp.tag(tags [, mode])

Returns aable containing objects with given tagads parameter can be either table or a
string. Mode parameter can be either 'or' (defaultreturns objects that have any of given
tags) or ‘and’ (return objects that have all of given tags). You can use object functions on
the returned table.

grp.dpt(dpt, [strict])
Find all objects with matching data typBpt can be either astringo ¢ 6 22 f € X &
GdzA yioné S @utablg (Wibdol, di.dc8e, dR uinF3R)\PFET examplalt is set
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to dt.uint8, in normal mode all sulatatypes likedt.scaleanddt.anglewill be included. If
exact data type match is required, stictto true.

grp.all()

Returns a table with all known objects.
Helpers

grp.alias(alias)

Converts group address to object name or name to address. Retiumbken object
cannot befound.

grp.getvalue(alias)

Returns value for given alias mif when object cannot be found.
Bus requests

grp.write(alias, value [, datatype])

Sends group write request to given alias. Data type is taken from the database if not
specified as third parameteReturns boolean as the result.

grp.response(alias, value [, datatype])
Similar to grp.write. Sends group response request to given alias.
grp.read(alias)

Sends group read request to given alias. Note: this function returns immediately and
cannot be usedo return the result of read request. Use evdrmaised script instead.

grp.update (alias, value [, datatype])

Similar to grp.write, but does not send new value to the bus. Useful for objects that are
used only in visualization.

Tag manipulation
grp.gettaggalias)
Returns aable with all tags that are set for given alias.
grp.addtags(alias, tags)

Adds single or multiple tags to given alidfagsparameter can be either string (single
tags) orLua tableconsistingof strings (multiple tags).

grp.removetagsgalias, tags)

Removes single or multiple tags from given allagsparameter can be either string
(single tags) okua tableconsistingof strings (multiple tags).
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grp.removealltags(alias)
Removes all tags for given alias.
grp.settags(alias, tags)

Ovemvrites all tags for given aliaSagsparameter can be either string (single tags) or
Lua tableconsistingof strings (multiple tags)

Object creation and modification
grp.setcomment(alias, comment)
Setscommentfield for given alias
grp.create(config)

Creates a new or overwrites an existing object based on provabedig which must be
a Lua table. Returns object ID on success, nil plus error message otherwise.

Configfields:

a datatypec required object data type. Can be eitheisatingd 6 6 2 2 f ¢ X & & Ol
GdzA Yy oné S Glotabl (di.bbol, d.ac8ld, R.UIMITP Y

a nameg optional, unique object name. If an object with the same name already
exists, numeric prefix will be added

a commentg optional, object commentgtring)
a units¢ optional, object unts/suffix (string)

a address; optional, object group addressffing). If not set the first free address
from configured range will be used

a tagsqoptional object tags, can be eitherstring (single tags) okua table
consistingof strings (multiple tags

If an object with the same group address already exists, amitg, datatypeand
comment fieldsill be changed. All other properties will be kept unchanged.

Examples

Create new object with known address

address = grp.create({
datatype = dt.float16,
address = '1/1/1",
name = 'My first object’,
comment = "This is my new object’,
units = 'W',
tags ={'My tag A', 'My tag B'},
)
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Create new object with automatic address assignment

address = grp.create({
datatype = dt.bool,
name ='My sec ond object’,

)

Database functions

SQLite v3 is used as the database engine.

Note: Database tables must be prefixed with unique application name to minimize collisions
between different applications.

Core functions

a db:execute(query) executes givenuagry, return value can be either a database cursor
or query result

a db:escape(valug) escapes givestringvalue so it can be safely used in a query

a RO Yl dzS NE dekedz@eblFEVEn qMeby, question marks in the query are replaced by
additional parametes (see examples below)

INSERT/UPDATE/DELETE helpers

Note: Lua tablepassed asaluesand whereparameters must not have fields that are not
present in given database table. Otherwise query will fail

a db:insert(tablename, valueg)performsINSERGuery baed on givervalues

a db:update(tablename, values, whergperformsUPDATuery based on givevalues
andwhereparameters

a db:delete(tablename, wher&)performsDELET&uery based onvhereparameter
SELECT helpers
Note: parameters must be passed in thereaway as for db:query() function
a RoY3AS2y X éetuneSirdicld value from the first matching row from given
query
a ROY3AS(NE éoetlueSiEntatchihg row from given query
a RoY3ASGt A §retortjsdenpldequexylresult dsia talle, where each table item
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is first field from each row

a RoY3AShl f ¢rétuyndzSomiiiele query result dsia table where each table item
is Lua table with fiel@hvalue mapping

Examples

-~ Query parameter replacement
db:query(UPDATE table SET field=? WHERE id="?", 'test’, 42)
-- Same as INSERT INTO table (id, value) VALUES (42, 'test’)
db:insert('table’, {

id =42,

value = 'test’,
)
-- Same as UPDATE table SE T value="test WHERE id=42
db:update(‘table’, { value ="test' }, {id =42})
-- Same as DELETE FROM table WHERE id=42
db:delete('table’, {id =42})
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6. LogicMachine configuration

Login Password
admin admin

This is a home directory for LogicMachemnfiguration management. The main menu consists
of the following menus:

Scripting¢ scripting repository management

Objectg KNXbus object management

Object logg KNX bus object historical logs

Schedulers administrator interface for user mode scheduder
Trend logs; administrator interface for trend logs
Vis.structureg visualization structurelefinition

Visualizatiorg Visualizatiorcreation,control and monitoring
Visgraphicg; icon, background, font management

Utilities ¢ utilities including importfom ETS, reset object DB, backup, update system
installation

User accesg User access management

BACnet BACnet client with scanner

Modbus¢ Modbus mapper

Enocear; Enocean mapper

BLEC Bluetooth mapper

1-wire ¢ 1-wire object mapping to KNX

Alerts ¢ alert messages defined withlert function

Logsc log messages defined witbg function

Error logg error messages in KNX bus

Help¢ documentation for scripting syntaxes

=4 =4 8 4 -4 -4 -5 -4 -9

E R
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6.1. Scripting

Scripting menu allows adding and managiagious scriptsdependingon the type of the script.
There are two ways to program logi¢blocks and vidua programming languagklost of the

Lua language aspects are covered in the first edition of "Programming in Lua" which is freely
available ahttp://lua.org/pil/

Note! Here is available LUA Reference Manual for LogicMachine:
http://openrb.com/docs/lua.htm

There aresixmain types of scripts:

Eventbased( scripts that are executed when a groepent occurs on the bus. Usually used when nearly
reaktime response is required.

Resident scripts that use polling to check for object state changes. Usually used for heating and ventilation
when data is gathered from more than one group address.

Schedledc scripts that run at the required time and day. Can be used for various security systems and
presence simulations.

User librariesc user defined scripts to call from other scripts
Common functiong common functions to call from other scripts

Start-up (init) script¢ initialization script that is run upon system starting.

6.1.1. Block programming

In order to create blocks, enable this functionalitytilities 4 General configuratiod Enable
Block Editar

Once the script is added, you can see jrin to access Block editor.

Logic Machine Neighbours: | Select neighbour ¥ | Start page
Scripting Objects Object logs Schedulers Trend logs Vis. structure Wisualization Vfis. graphics Utilities BACnet Dali Modbus Enocean 1-v
Event—‘haaed Resident Scheduled User libraries Commen functicns Start-up (init} script
a O | g
= = e
Script name Group address /tag « Description Category Editer = Active Dup...
Event for 1/1/1 1171 1 [ @ e Oy @
Event for 1/1/11 1111 g% 0o B ©
Event for 1/1/13 11113 & &% © B &
Event for 1/1/2 11172 B & © O ©
scenel 17113 = & @ Cry [x])
scenel copy 1173 D % O Cry (%]
Event for 1/1/4 1114 G &% o Bh & -~

&J) Add new script
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Blocks are sorted by categories on the left side. Each block is puzzle based and can be put only
in appropriate location / other block.

Event: Event for 1/1/1 e sele, doadiom e m Close

Objects

Storage

Script control

Miscellaneous i Geteventvalue (B8 [
Logic

Loops Geteventvalue |(E53 | )

Math

Text
Lists
Variables

Custom functions
li—

If the block is indicated with the blue label on the top left corner, you camédefie structure
of the block (e.g. If Else)

Get event value Get event value
set (783 to | Get event value

Get event value 1
set fEITERD to | Geteventvall = Get event value

P “n

Press Delete button or drag the block to the garbage if you want to delete it
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N

You can always look at the LUA code by clickinglmw/Hide Lua codautton. This will allow
to learn the scripting language.

Event: Event for 1/1/1 Save s e, ol fom Be E Close

if event.getvalue() <= event.getvalue() then
value = event.getvalue()

elseif event.getvalue() <= event.getvalue() then
value = event.getvalus()

end

(= R B S NV A ]

6.1.2. Block functions

In Scripting menu there Block functiondutton. Here you can create custom block functions
which can be later used as ready block in Block editor.

Helpers Data types Seripts < Block functions Show code shortcuts B
# [ Conditionals 1| --- Function invert )
@[ Loops and iterators 2| --- Write inverted value Group addresses: e
3| --- Comment .
4 —M‘#h 4|--- set target object value to Objects by name: e
=[] Objects / KNX bus 5|--- inverse of source object value Tags: -
=] Get event value 6| --- Color #foe
= : 0 \ 7| --- Input .
=] Get object value (by name) [ Storage: i
_j J o S 8| --- Source object [object]
=] Get object value (by address) 9| --- Target object [object] scripts: v
=] Group read (by name) 1@| function invert(a, b)
=] Group read (by address) 11| local value = grp.getvalue(a) i
= L . 12| grp.write(b, not value, dt.bool) se2lliTE
=| Group write {by name, constant) nd
- L ) 13 e Basic Functions
=| Group write (by address, constant)
=| Group write (by name, variable) String Manipulaticn
=| Group write (by address, variable) Table Manipulation
=| Update internal value (by name)
=] Update internal value (by address) Mathematical Functions
=] Convert name to group address Input and Output Facilties
=| Cenvert group address to name . i .
&[] Single object functions Operating System and Date / Time functions
|| Multiple object functions (tags) Editor
# [ Storage Elock functions how-to
[ | Script contrel
[ | Alerts and logs
Time functi
@[] Time functions Search
[ | Miscellanecus
(5 Serial L Ei I S S d cl Cl
.= Modbus = 0gs | rror log ave ave and close ose

Each function must have a special comment in order to be converted to a block.

9 Hrst line must havé-unctionkeyword followed by the function name
1 Second line contains short function description which is shown as block title
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9 If third line containsComment keyword, all following lines until Input or
Output will be added to block commetooltip

1 Optionally, block color may be specified in hexadecimal format (#f0O0 or
#ff9900) or numeric format as hue value between 0 and 359

1 Following lines contain input and output lists. Each block can have any number
of inputs and outputs:
Inputs are adnction parameter, other blocks can be connected to inputs by
default. If input definition hagobject], [storage]or [tag] in its name then the
input is replaced with object, storage or tag selection input.

Each output variable is assigned to the cor@sging function return value.

Example:

Function invert
Write inverted value
Comment
Set target object value to
inverse of source object value
Color #f90
Input
Source object [object]
--- Target object [object]
functionin  vert(a, b)
local value = grp.getvalue(a)
grp.write(b, not value, dt.bool)
end

Once block function is added, it is available as a block in Block editor.

EVent EVent -ror ‘”‘”1 1 Save as file Load from file Save

Close

Objects
Storage (7]
obj

Script contro

temp
Miscellaneous
Logic
Loops
Math
Text
Lists
Variables

Custom functions
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6.1.3. Adding a new script

Click onAdd new scripbutton on the bottom part ofthe Eventbased, Reside¢ror Scheduled
submenus

| Event-based | Resident Scheduled User libraries Commoen functions Start-up (init) script Block functions Tools
] A . o ] gve -
Script name Group address / tag » Description Category Editor Active Duplic
Event for 1/1/1 i [ ) Cn (<]
Event for 1/1/1 copy 1 |:/ Q E.D @
Event for 1/1/1 copy 1M D Q I:-D @
Event for 1/1/2 1112 [ Q [y (2]
Event for 1/1/5 s [ Q [} Q
Event for 1/7/80 17180 D 9] Cy [5<]
Event for 10/1/1 10411 [ Q [ig] (=]
Event for 10/1/2 100172 |;/ Q |:£| @
scene tiep khach 1411 |L__/ Q ELI @
scene P.AN 14/1/2 |:/ Q (5] [}
Scene on/of pk 14113 D Q [Ei) [ix]
scene on/of hr 14114 [ Q [EiE] [
:?cene onioiiE’A.n 14!1#5 E/ o % 9 .
) Add new script
Version: 20141127 CPU/IO: 0.08 0.13 0.14, Memory: 7%, KNX/IP | Sync project data

The following fields should be filled when adding a new script:

Eventbased
Event-based script 3
Script name: SCene_away
Group address [ tag: 2212 B
Activa:
Execute on group read:
Category: v
Description:
Save Cancel

U Script nameg the name of the script

U Group addresd Tag ¢ specific group address or tag name on which the script will be
triggered

U Activeg specifes whether the script is active (green circle) or disabled (red circle)

U Execute on group reagspecifies whether the script is executed on KNX group read
telegram
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U Categoryc a new or existing name of the category the script will be included. This will
not affect on script action, helps only by grouping the scripts and watching by
categories irfools B Print script listings page

U Descriptiorg description of the script

Resident
Resident scripk 3
Script narme: weather_data_vahoo
Sleep interval (seconds): a0
Active:
Category: W
Description: The script is fetching weather data for Riga

and staring into KMX objects

Save Cancel

Script nameg the name of the script

Sleep interval (seconds)interval afier which the script will be executed.

Activeg specifies whether the script is active (green circle) or disabled (red circle)
Categoryg a new or existing name of the category the script will be included. This will not
affect on script action, helps onlylgrouping the scripts and watching by categories in
Tools? Print script listings page

U Descriptiorg description of the script

[T Y e i

Scheduled
Scheduled script P

Script name: Floor heating off
MirLite: @0
Hour: @ 8,19
Day of the month: @/
Month of the year: Every month of the year hd
Day of the week: Every day of the wesk ¥
Active: O
Categary: hd
Description: Turns floor heating OFF at 8:00 and 19:00

Save Cancel
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Script nameg the name of the script

Minute ¢ Minute

Hourc¢ Hour

Day of the monthg Day of the month

Month of the year¢ Month of the year

Day of the weelg Day of the week

Activeg specifies whether the script is active (green circle) or disabled (red circle)
Categoryq a new or existing name of the category the script will be included. This will
not affect on script action, helps only by grouping the scripts and watching by
categories inroolsa Print script listings page

U Descriptiorg description of the script

[ et et eI en-A et eI ant-A et

List of scripts

Logic Machine Neighbours: | Select neighbour v | Startpage
Reactor Scripting | Objects Ohject logs Schedulers Trend logs Vis. structure Visualization Wis. graphics || Utilites Modbus || Enocean Alerts Logs Errorlog || & Help
Event-based Resident Scheduled User libraries Common functions Start-up (init script Tools Fitter scripts by category:
e -~ 18 b Al categorie v
iL 0,8 O A (1) X All categories

Script name « Sleep interval (seconds) Description Category Editor Active  Dupli...

mpd 30 & & © By ©

redis 2 & o B (%]

There ardive actions you can do with each of the script:

Duplicate¢ Duplicate the script with its source code

Editor ¢ Enter scripting editor to write specific codier the particular programlt can be
source code editor or block programming

Active¢ Make script active (green) or deactivate it (red)

Delete ¢ Delete the scriptWhen pressing this icon the confirmation is asked to accept
the delete.

6.1.4. Eventbased sdpting

Eventbased scripting can be used to implement custom logic for group addretsg) events.
Userdefined function is executed when a "group wrig@™NJ & I NP dzLJ NBIF R¢ OA T
the script)event occurs for given group address. Event imiation is stored in globatvent
variable.Variable contents:

dstraw (integer)t raw destination group address

srcraw (integerx raw source individual address

dst (string)t decoded destination group address (for example: 1/1/4)
src (stringx decoded sotce individual address (for example: 1.1.2)
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1 type (string)T type of event, either "groupwrite", "groupread"”, "groupresponse"”.
Currently useefined scripts are bound to "group write" events only.

1 dataraw (integer/string)t raw binary data

1 datahex (stringx data as a hexencoded string which can be used to convert value to
Lua variable

Note! eventvariable is available only in Evdmdsed functions, not in Resident and Scheduled.

Note! All eventbased scripts are executed in a single quiteemanner. M&e sure event scripts
do not contain infinite loops, sleep calls or other blocking parts.

Note! To get event value in scripts, use the following commansdevent.getvalue()

Note! To get event group address object name, use the following command:
a = gp.alias(event.dst)

6.1.5. Resident scripting

Resident scripts are executed infinite amount of times. Scripts are put into inactive state after
each call and are resumed after delay timer expires.

Note! even though resident scripts are executed in parallef gf®uld not have infinite loops or
it will not be possible to reload scripts after editing.

6.1.6. Scheduled scripting

Scheduled scripts are executed when the system time matches the specified script start time.
Scheduled script is run only once after eacher call.

Scheduled scripting date,/time format

Scheduled scripking uses standard cron Format For dake)time
parameters, Yalid values are:

* — gxecute script every minuke, hour or day,

* N — execuke scripk every B minutes, hours or days, Mis
an integer, script is executed when current value divided by
I gives 0 in modula, For example, scripk with hour
parameter set bo *18 will be executed when hour is 0, & and
16,

M — execute scripk exactly ak M minuke, hour or day.

M-K — execute script when minute, hour or day is between
M-k range {inclusive),

MK — it is possible to specify several N and M-k type
parameters separated by comma. For example, script with
minuke parameter sek to 15,50-52 will get executed when
minute is 15, 50, 51 and 52
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6.1.7. Script editor

When a script is adde = icon appears ifeditorcolumn that allows opening script in scripting
editor and reworking it with built-in code snippets.

Helpers Data types Scripts <% Resident; mpd Functivns~ Objects~ Tags~ Storage- Scripts«
3 [ Conditionals 1|m = mpd.connect('192.168.8.111") --defaults to "localhost™, G6@E
H Loops and iterators 2 m:play()
& [ Math 3| -- m:pause() . a A
i . 4| -- m:unpause() --alias for m:pause(false)
H Objects { KNX bus 5| -- mistop()
) Storage
) Script control
) Alerts and logs
| Time functions
| Miscelaneous
| Serial
| Modbus
H D
Logs Error log @Disatled Save Save and close Close

The idea is that not knowing the syntaxes you get a helper for wnting own scripts. Code
shippets save also a time and make the coding much more convenient. After clicking on
appropriate snippet, it automatically adds code to the editor field.

There arghree main groups of Script editor:

Helpersg predefined code spipets, like Hthen statement Helpersconsist ofthree main sub
groups:

Conditionalg; If Else If, If Then etc.

Loops and iteratorg Array, Repeat..Untiletc

Math ¢ Random value, Ceiling, Absolute value, Round etc.

Objects/KNX bus Get object value, Grquread, Group write, Update interval etc.

Storageg Get data from storage, Save data to storage

Script controk, Get other script status, enable or disable other scripts

Alerts and logg Alert, Log variables, Formatted alert

Time functiong Delay scripexecution

Miscellaneoug Sunrise/sunsegtc.

Serialg Communication through internal LogicMachine 10 ports

Modbusc Creakt RTU/TCP connectiowWrite register, Read register etc.

DMX¢ Communication with DMX devices

Data typesc choose object by data typ
Scriptsg list of all scripts added in the LogicMachine
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Code helpers on the right side of the editor

There is a special section in scripting editor which allows quickly find functions, objects or tags
by name and storage variables.

Helpers Data types Scripts « Event-based: Event for 1/1/1 copy (1/1/1 Dimmer) Show code shorteuts 2»

=[] Conditionals 1|if (conditien) then . . .
Z11F- Then 2 dosomething() Group addresses: iV
=T . 3| elseif (othercendition) then . .
=] If (AND) - Then 4| dosomethingelse() Objects by name: v
=]If (OR) - Then 5| end Tags: k4
=] If- Then - Else 6
=]If- Else If 7| "1/1/3 Light1® Storage: -
] ;not:s and iterators Scripts: R
=) a
=] Objects / KMNX bus Select topic
[ Storage "
& [ Seript control Basic Functions
= Alerts and logs String Manipulation
5 Time functions Table Manipulation
=) Miscellangous
& [ Serial Mathematical Functions
& [ Modbus Input and Quiput Facilties
E2] DMX
Operating System and Date / Time functions
Editor
Block functions how-to
Code shortcuts ®
true false {} == v= < < €= => >
if then end
if then elseif then else end
while do end
repeat until
for do end
for in pairs() do end
for in ipairs(} do end
function return end
Logs Error log ») Run seript | | () Disabled Save Save and close Close

There is also aode shortcut button, which helps with most common function structure.

Code shortcuts »

if then end
if then elseif then else end

while do end
repeat until
for do end
for in pairs() do end
for in ipairs(] do end

function return end

There are also following helpful button in the scrgatitor, which allows quickly access Error
Logs, Test the script, Enable or disable it.

Logs Error log k) Run script -\H) Enabled Save Save and close Close

6.1.8. Object functions

grp provides simplied access to the objects stored in the database and group address request
helpers.
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Most functions usaliasparametert object group address or unigue object name. (e.g. '1/1/1'
or 'My object’)

grp.getvalue(alias)
Returns value for the given alias or Lniewhen object cannot be found.

grp.find(alias)

Returns single object for the given alias. Object value will be decoded automatically only if the
data type has been specified in the 'Objects’ module. Returnsnilwahen object cannot be
found, otherwi it returns Ludable with the following items:

1 addresst object group address
1 updatetimet latest update time in UNIX timestamp format. Use baalate()to convert
to readable date formats

When object data type has been specified in the 'Objects’ modhéefollowing fields are
available:

1 namet unique object name

1 datatypet object data type as specified by user

1 decodedt settotrue when decoded value is available
1 valuet decoded object value

grp.tag(tags, mode)

Returnduatable containing objects wit the given tag. Tags parameter can be eithertbbé or

a string. Mode parameter can be either 'all' (return objects that have all of the given tags) or ‘any’
(default T returns objects that have any of the given tags). You carResened bject
functionson the returned table.

grp.alias(alias)
Converts group address to object name or name to address. Returnslkeen object cannot
be found.

6.1.9. Returnedobject functions group communication functions

Objects received by usingp.find(aliaspr grptag(tags, modehave the following functions
attached to them:

Always check that the returned object was found otherwise calling these functions will result in
an error. See the example below.

object:write(value datatype)
Sends group write request to olges group address. Data type is taken from the database if
not specified as second parameter. Returns hoaleanas the result.
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object:response(valugdatatype)
Similar toobject:write. Sends group response request to object's group address.

object:read()
Sends group read request to object's group address. Note: this function returns immediately
and cannot be used to return the result of read request. Use ebased script instead.

object:update(value datatype)
Similar toobject:write, butdoes not end new value to the bus. Useful for objects that are used
only in visualization.

6.1.10. Group communication functions

These functions should only be used if it is required to access objects by group address directly,
it is recommended to use single or multigbject functions.

grp.write(alias, value datatype)
Sends group write request to the given alias. Data type is taken from the database if not
specified as third parameter. Returns Lh@leanas the result.

grp.response(alias, valuelatatype)
Similar togrp.write. Sends group response request to the given alias.

grp.read(alias)
Sends group read request to the given alias. Note: this function returns immediately and cannot
be used to return the result of read request. Use evbased script instead.

grp.update(alias, valuedatatype)
Similar togrp.write, butdoes not sendhew value to the bus. Useful for objects that are used
only in visualization.

6.1.11. Object function examples
Find object by name and write new value.

. myobject =grp.find ('My object'
- grp.f ind will return nil if object was not found

1

2

3. i f myobject then

4. myobject: write (1)-- update object value with 1
5

. end
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Find object by address and write new value.

1. myobject =grp.find ('1/1/15'

2. -- verify that the requested object was found

3. if myobject then

4. myobject: write (52.12, dt.float16 -- explicitly set data type to dt.float16 (2 - byte
floating point)

5. end

Switch all binary objects tagged 'lights' off.

1. lights grp.tag ('lights'
2. lights: write (false

Group write to the specified group address and data type.

1. grp. writ e('1/1/1" , true , dt.bool -- write 1 -bit'on'to 1/1/1
2. grp. write ('1/1/2" , 50, dt.scale -- write 1 - byte 50% to 1/1/2

6.1.12. Data type functions data types

knxdatatypeobject provides data encoding and decoding between Lua and KNX data formats.

knxdatatype.deco@(value, datatype)

Converts hexencoded data to Lua variable based on given data type. Data type is specified
either as KNX primary data type (integer between 1 and 16) or a secondary data type (integer
between 1000 and 16000).Return values:

1 success decaded data as Lua variable (type depends on data type), value length in
bytes
9 errort nil, error string

6.1.13. Data types

The following data types can be used for encoding and decoding of KNX data. Data
representation on Lua level and predefined constants (inlisl given below:

1 bit (boolean} dt.bool Tt boolean

2 bit (1 bit controlled) dt.bit2 T number

4 bit (3 bit controlled) dt.bit4 T number

1 byte ASCII charactedt.chart string

1 byte unsigned integerdt.uint8 T number
1 byte signed integerdt.int8 T number

2 byte unsigned integerdt.uintl6 T number
2 byte signed integerdt.intl6 T number

= =4 -8 -4_a_-9_-4a_-°3
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2 byte floating point dt.float16 T number
3 byte time / day dt.time 1 table with the following items:
o dayt number (G7)
0 hourt number (G23)
0 minutet number (G59)
0 secondt number (G59)
1 3 byte date- dt.date T table with the following items:
o0 dayt number (£31)
o montht number (:12)
0 Yyeart number (19962089)
4 byte unsigned integerdt.uint32 T number
4 byte signed integerdt.int32 T number
4 byte foating point- dt.float32 Tt number
4 byte access contredt.access number, currently not fully supported
14 byte ASCII stringlt.string T string, null characters\(Q") are discarded during
decoding

= =

= =4 -8 -8 A

6.1.14.Data storage function

storageobject provides pesistent keyvalue data storage for user scripts. Only the following Lua
data types are supported:

I boolean

I number

9 string

I table
storage.set(key, value)

Sets new value for the given key. Old value is overwritten. Returns boolean as the result and an
optional error string.

storage.get(key, default)
Gets value for the given key or returns default valuiei{ not specified) if key is not found in the
data storage.

Note: all user scripts share the same data storage. Make sure that same keys are not used tc
store different types of data.

Examples
1 The following examples shows the basic syntaxswirage.set Result will return

booleantrue since the passed parameters are correct

result =storage.set ('my_stored_value 1' , 12.21
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1 This example will returfalseasthe result because we are trying to store a function which
IS not possible.

1. testfn =function (t

2. return t t

3. end

4. result storage.set ('my_stored_value_2' , testfn -- this will result in an error

1 The following examples shows the basic syntast@fage.gé. Assuming that key value
was not found, first call will returnil while second call will return numbé&rwhich was
specified as a default value.

1. result storage.get ('my_stored_value_3' -- returns nil if value is not found
2. result storage.get ('my_stored _value 3' , 0)-- returns O if value is not found

1 When storing tables make sure to check the returned result type. Assume we have
created a storage item with kegst object_data

objectdata
objectdata.temperature 23.1
objectdata.scene ‘default’

A wbdeE

resul t =storage.set ('test_object_data' , Objectdata -- store objectdata variable as
'test_object_data’

1 Now we are retrieving data from storage. Data type is checked for correctness.

objectdata =storage.get ('test object_data’
if type (objectdata ‘table’ then
i f objectdata.temperature 24 then

do something if temperature level is too high
end

S o o o

end

6.1.15. Alert function

alert(message, [varl, [var2, [var3]]])
Stores alert message and current system time in the main database. All alerts are accessible in
the "Alerts"module. This function behaves exactly as &uag.format

Example

1. temperature 25.3
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2. if temperature 24 then

3. resulting message: ‘'Temperature levels are too high: 25.3'

4. alert ('Temperature level is too high: %.1f' , temperature
5. end

6.1.16. Log function

log(varl, [var2, [var3, ...]])
Converts variables to humamadable form and stores them in the main database. All items are
accessible in the "Logs" module.

Example

1. - log function accepts Lua nil, boolean, number and table (up to 5 nested levels) type
variables

2. a keyl ='valuel' ,key2

3. b =test'

4. c

5. logs all passed variables

6. log (&, b, c

6.1.17.Scheduled scripting date/time format

Scheduled scripting uses standardnformat for datdtime parameters. Valid values are:
* T execute script every minute, hour or day.

*N 1 execute script every N minutes, hours or days. N is an integer, script is executed
when current value divided by N gives 0 in modulo. For example, script with houngtea
set to*/8 will be executed when hour is 0, 8 and 16.

NT execute script exactly at N minute, hour or day.
N-KT execute script when minute, hour or day is betweeikMange (inclusive).

N,Kt it is possible to specifseveralN andN-Ktype parametes separated by comma. For
example, script with minute parameter set id,5052 will get executed when minute is
15, 50, 51 and 52

6.1.18.Time function

os.sleepdelay)
Delay the next command execution for tHelayseconds.

os.microtime()
Returnstwo values:currenttimestampin secondsandtimestampfractionin nanoseconds

79


http://en.wikipedia.org/wiki/Cron

os.udifftime (sec,usec)
Returnstime differenceasfloating point valuebetweennow andtimestampcomponents
passedo this function (secondsnanoseconds)

6.1.19.Data Serialization

serializeencode (value)
Generates a storable representation of a value.

serialize.decode (value)
Creates a Lua value from a stored representation.

6.1.20.String functions

This library provides generic functions for string manipulation, such as finding and extracting
substrings, anghattern matching. When indexing a string in Lua, the first character is at position
1 (notat 0, as in C).

Indices are allowed to be negative and are interpreted as indexing backwards, from the end of
the string.Thus, the last character & position-1, and so on.

The string library provides all its functions inside the table string. It also sets atatdgafor
strings wherethe __index field points to the string table. Therefore, you can use the string
functions in objeciriented style. For instancestring.byte(s, ikcan be written ass:byte(i)The

string library assumes orgyte character encodings.

string.trim (str)
Trims the leading and trailing spaces off a given string.

string.split (str, sep)
Splits string by given separatsiring. Returns Lua table.

string.byte (s [, i [, jI)
Returns the internal numerical codes of the charactdik s[i+1], -+, s[jJThe default value far
is 1;the default value foy is i.Note that numerical codes are not necessarily portable across

platforms.

string.char (--)

Receives zero or more integers. Returns a string with length equal to the number of arguments,
in whicheach character has the internal numerical code equal to its corresponding argument.
Note that numerical codes are not ressarily portable across platforms.

string.find (s, pattern [, init [, plain]])

Looks for the first match of pattern in the string s. If it finds a match, then find returns the indices
of swhere this occurrence starts and ends; otherwise, it retunihsA third, optional numerical
argument initspecifies where to start the search; its default value is 1 and can be negative. A
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value of true as a fourthgptional argument plain turns off the pattern matching facilities, so the
function does a plain "findubstring" operation, with no characters in pattern being considered
"magic". Note that if plain is givethen init must be given as welk. the pattern has captures,
then in a successful match the captured values are also returned, after thentices.

string.format (formatstring, ---)

Returns a formatted version of its variable number of arguments following the description given
in its firstargument (which must be a string). The format string follows the same rules as the
printf family ofstandard Gunctions. The only differences are that the options/modifiers *, I, L,
n, p, and h are nosupported and that there is an extra option, q. The g option formats a string
in a form suitable to be safelad back by the Lua interpreter: the string is wnittbetween
double quotes, and all double quotasgwlines, embedded zeros, and backslashes in the string
are correctly escaped when written. For instanttes call

string.format '%q', 'a string with "quotes" and \n new line'

will produce the string:

"a string with\"quoted" and\
new line"

The optionsc, d, E, e, f, g, G, i, 0, u,addx all expect a number as argument, wherepand s
expect astring. This function does not accept string values containing embedded zeros, except
as argumets to theq option.

string.gmatch (s, pattern)

Returns an iterator function that, each time it is called, returns the next captures from pattern
over strings. If pattern specifies no captures, then the whole match is produced in eadkscall.
an examplethe following loop

1. s ="hello world from Lua"

2. for winstring .gmatch (s, "%a+")do
3. print (w

4. end

will iterate over all the words from string printing one per line. The next example collects all
pairskey=valugrom the given string into a table:

1.t

2. s ="from=world, to=Lua"

3. for k,v instring .gmatch (s, "(%w+)=(%w+)") do
4. t[kl= v

5. end

For this function, a ' at the start of a pattern does not work as an anchor, as this would prevent
the iteration.

string.gsub (s, pattern, repl [, n])

Returns a copy of i which all (or the first n, if given) occurrences of the pattern have been
replaced by arg@lacement string specified by repl, which can be a string, a table, or a function.
gsub also returns, as isecond value, the total number of matches that oceuakr

If replis a string, then its value is used for replacement. The character % works as an escape
character:any sequence in repl of the fofrén with n between 1 and 9, stands for the value of
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the nth capturedsub string (see below). The sequence %0nhdtfor the whole match. The
sequence %% stands for a single %.

If replis a table, then the table is queried for every match, using the first capture as the key; if
the patternspecifies no captures, then the whole match is used as the key.

If replis a tinction, then this function is called every time a match occurs, with all captured
substringspassed as arguments, in order; if the pattern specifies no captures, then the whole
match is passed assale argument.

If the value returned by the table query by the function call is a string or a number, then it is
used as theeplacement string; otherwise, if it falseor nil, then there is no replacement (that

IS, the original match ikept in the string).

Examples:

x =string.gsub ("hello world" , "(%w+)", "%1 %1"
-- >x="hello hello world world"

X =string.gsub "hello  world" , "%w+" "%0 %0" 1
-- > x="hello hello world"

X =string.gsub ("hello world from Lua", "(%w+)%s*(%w+)", "%2 %1"
-- > x="world hello Lua from"

X =string.gsub  ("home = $HOM, user = SUSER; "%$(%w+)", o0s.getenv
--> x="home = /home/roberto, user = roberto"

X =string.gsub  ("4+5 = $return 4+5%" |, "%3$(. - )%$", function (s
returnloadstring S

end

> x="4+5 = 9"

local t name="lua" , version "5.1"
X =string.gsub  ("$name- $versi on.tar.gz" , "%$(%w+)" t

--> x="lua5.1.tar.gz"

string.len (s)
Receives a string and returns its length. The empty string "™ has length 0. Embedded zeros are
counted, so"&000ba 000" has length 5.

string.lower (s)

Receives a string and returns a copyhas string with all uppercase letters changed to lowercase.
All othercharacters are left unchanged. The definition of what an uppercase letter is depends on
the current locale.

string.match (s, pattern [, init])

Looks for the first match of pattern the string s. If it finds one, then match returns the captures
from the pattern; otherwise it returngil. If pattern specifies no captures, then the whole match
is returned. Athird, optional numerical argument init specifies where to start the search; it
default value is 1 and can begative.

string.rep (s, n)
Returns a string that is the concatenation of n copies of the string s.

string.reverse (S)
Returns a string that is the string s reversed.
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string.sub (s, i [, j])

Returns the substring of s thatarts at i and continues until j; i and j can be negative. If j is absent,
then it is assumed to be equal t& (which is the same as the string length). In particular, the
callstring.sub(s,1,jjeturns a prefix of s with length j, arstring.sub(s;i) returns a suffix oswith
lengthi.

string.upper (s)

Receives a string and returns a copy of this string with all lowercase letters changed to uppercase
All othercharacters are left unchanged. The definition of what a lowercase letter is depends on
the current locale.

Patterns
Character Class:
A character class is used to represent a set of characters. The following combinations are allowec
in describinga character class:
wx: (where x is not one of the magic characters "$()%-}¥+epresents thelw@racter x
itself.
w.: (a dot) represents all characters.
w%a represents all letters.
w%c represents all control characters.
w%d represents all digits.
w%l represents all lowercase letters.
w%p represents all punctuation characters.
w%s represents all space characters.
w%u represents all uppercase letters.
w%w:. represents all alphanumeric characters.
w%x represents all hexadecimal digits.
w%?z represents the character with representation 0.
w%x (where x is any nealphanumeric charactgrepresents the character x. This is the
standard wayto escape the magic characters. Any punctuation character (even the non
magic) carbe precededy a '%' when used to represent itself in a pattern.
w[set]: represents the class which is the union dif éharacters in set. A range of
characters carbe specifiedby separating the end characters of the range with'.aAll
classes %x described abman alsde used as components in set. All other characters in
set represent themselves. For example,[%\ol [ %w]) represents all alphanumeric
characters plus the underscore; 1) representghe octaldigits, and [67%I%] represents
the octal digits plus the lowercase letters plus tHeharacter.
w ¢CKS AYGSNI OUA2Yy 0S0¢S 8d/ Therdfofedpatiernd likeRoaO t |
z]or [a%%] have no meaning.
w["set]: represents the complement of set, where set is interpreted as above.

For all classes represented by single letters (%a, %c, etc.), the corresponding uppercase lette
represents thecomplement of the class. For instance, %S represents alspane characters.

The definitions of letter, space, and other character groups depend on the current locale. In
particular, theclass [az] may not be equivalent to %l.

Pattern Item:
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A pattern item can be

w I AAy3fS OKIFNIOGSNI Otlaasx 6KAOK YIF GOKS
w I aArAy3atsS OKINI¥OGSNI Oflaa F2t{t26SR o0&
characters in theclass. These repetition items will always match the longest possible
sequence;

w I aAy3atsS OKINI¥OGSNI Oflaa F2t{t26SR o0&
characters in theclass. These repetition items will always match the longest possible
sequence;

w I airy3atsS OKI NI O inmBcNRIsO inatéhes Orfndrie fepefitiSrkR of 6 &

characters in theclass. Unlike *', these repetition items will always match the shortest
possible sequence;

w F aAy3ItS OKIFNIOGSNI Ofaa F2tft26SR o0& (
in the class;

w 22y T F 2mM ayid 9psBdh e Snatches a substring equal to tile captured
string (seebelow);

wi20E@Y HKSNB E FyR @& IINB G662 RA&aGAYOD
with x, endwith y, and where the x and y are balanced. This means that, ifeaus the
string from left toright, counting +1 for an x and for a y, the ending y is the first y where
the count reaches 0. Fanstance, the item %b() matches expressions with balanced
parentheses.

Pattern:

A pattern is a sequence of pattern iterds™ at the beginning of a pattern anchors the match at
the beginning of the subject string. A'$' at the end of a pattern anchors the match at the end of
the subjectstring. At other positions, "~ and '$' have no special meaning and represent
themselves

Captures:
A pattern can contain supatterns enclosed in parentheses; they describe captures. When a

match succeeds, the substrings of the subject string that match captures are stored (captured)
for future use.Captures are numbered according to thisft parentheses. For instance, in the
pattern "(a*(.)%w(%s*))",the part of the string matching "a*(.)%w(%s*)" is stored as the first
capture (and therefore has number 1);the character matching "." is captured with number 2, and
the part matching "%s*" hasumber 3.

As a special case, the empty capture () captures the current string position (a number). For
instance, ifve applythe pattern "()aa()" on the string "flaaap”, there will be two captures: 3 and
5.A pattern cannot contain embedded zeros. Usertéiead

6.1.21.Input and output functions

io.exists (path)
Checks if given path (file or directory) exists. Return boolean.

io.readfile (file)
Reads whole file at once. Return file contents as a string on success or nil on error.

io.writefile (file, data)
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Writes given data to a file. Data can be either a value convertible to string or a table of such
values. When data is a table then each table item is terminated by a new line character. Return
boolean as write result when file can be open for writing or mew file cannot be accessed.

Example Write event status to log file located on plugged USB flash drive:

. value knxdatatype.decode ( event.datahex, dt.bool
. data =string.format '%s value is %s' , 0s.date ('%c'), tostring value
write to the end of log file preserving all previous data

1
2
3
4. file io.open ('/mnt/usb/log.txt' , at'
5. file: write (data.. ‘'"\r\np'

6

. file:close

Output:

Mon Jan 3 05:25:13 2011 value is false
Mon Jan 3 05:25:14 2011 value is true
Mon Jan 3 05:25:32 2011 value is false
Mon Jan 3 05:25: 33 2011 value is true

ExampleRead data from file (config in format key=value)

for line inio.lines ‘Imnt/usb/config.txt' do
split line by '=' sing
items line:split ‘=

1.
2
3
4. -- two items, line seems to be valid
5. if #items 2 then

6 key = items [1]:t rim

7 value items [ 2] :trim

8 alert ('[config] %s = %s' , key, value
9. end

10. end

6.1.22. Script control functions

script.enable('scriptname’)
Enable the script with the nameriptname

script.disable('scriptname’)
Disable the script with the namecriptname

status = script.status('scriptname’)
Returns true/false if script is found, nil otherwise
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6.1.23. JSON library

Note: json is not loaded by default, ugequire(‘json‘)before calling any functions from this
library.

json.encode (value)
Converts Lua variddto JSON string. Script execution is stopped in case of an error.

json.pencode (value)
Converts Lua variable to JSON string in protected mode, returns nil on error.

json.decode (value)
Converts JSON string to Lua variable. Script execution is stappada of an error.

json.pdecode (value)
Converts JSON string to Lua variable in protected mode, returns nil on error.

6.1.24. Conversion

Compatibility layetmcoreis an alias ofnv.

cnv.strtohex (str)
Converts given binary string to a hercoded string.

cnv.hextostr (hex [, keepnulls])
Converts given hegncoded string to a binary string. NULL characters are ignored by default, but
can be included by setting second parameter to true.

cnv.tonumber (value)
Converts the given value to number using followinlgs: numbers and valid numeric strings are
treated as is, booleatrue is 1, boolearfalseis 0, everything else rl.

cnv.hextoint(hexvalue, bytes)
Converts the given hex string to and integer of a given length in bytes.

cnv.inttohex(intvalue, byte)
Converts the given integer to a hex string of given bytes.

cnv.strtohex(str)
Converts the given binary string to a hexcoded string.

cnv.hextostr(hexstr)
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Converts the given heencoded string to a binary string.

6.1.25. Bit operators

bit.bnot (value)
Binay not

bit.band (x1 [, x2...])
Binary and between any number of variables

bit.bor (x1 [, x2...])
Binary and between any number of variables

bit.bxor (x1 [, x2...])
Binary and between any number of variables

bit.Ishift (value, shift)
Left binary shift

bit.rshift (value, shift)
Right binary shift

6.1.26. Input and Output Facilities

The 1/0O library provides two different styles for file manipulation. The first one uses implicit file
descriptors; thats, there are operations to set a default input file andedault output file, and

all input/output operations are over these default files. The second style uses explicit file
descriptors.

When using implicit file descriptors, all operations are supplied by tabM/hen using explicit

file descriptors the opeation io.openreturns a file descriptor and then all operations are
supplied as methods dhe file descriptor.

The tableio also provides three predefined file descriptors with their usual meanings from C:
io.stdin, io.stdoutandio.stderr. The 1/O libary never closes these files.

Unless otherwise stated, all I/0 functions returihon failure (plus an error message as a second
result anda systeradependent error code as a third result) and some value different indion
success.

io.close ([file])
Equivalent tdile:close() Without a file, closes the default output file.

i0.flush ()
Equivalent to file:flush over the default output file.

io.input ([file])
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When called with a file name, it opens the named file (in text mode), and sets its haritile as
default inputfile. When called with a file handle, it simply sets this file handle as the default input
file. When calledvithout parameters, it returns the current default input filen case of errors
this function raises the error, instead of retung an error code.

io.lines ([filename])
Opens the given file name in read mode and returns an iterator function that, each time it is
called, returnsa new line from the file. Therefore, the construction

for line in io.lines(filename) do body end

will iterate over all lines of the file. When the iterator function detects the end of file, it returns
nil (to finishthe loop) and automatically closes the file.

The callo.lines()with no file name) is equivalent io0.input():lines()that is, it iteratesover the
lines of the default input file. In this case it does not close the file when the loop ends.

io.open (filename [, mode])
This function opens a file, in the mode specified in the string mode. It returns a new file handle,
or, in case oérrors, nl plus an error messag&he mode string can be any of the following:

w bNbY NBFIR Y2RS 00UKS RSTFldz GOT

w bobY 6NARGS Y2RST

w blFEbY LIWSYR Y2RST

w bNBbY dzLJRIFGS Y2RSZ Fff LINBGA2dza RFEGF A
w boéebbY dzZLJRIFGS Y2RSZ Fff LINBGA2dza RFEGF A
w b | bendrupdatkdmbde, previous data is preserved, writing is only allowed at the
end of file.

The mode string can also have a 'b' at the end, which is needed in some systems to open the file
in binarymode. This string is exactly what is used in the standdtoh@ion fopen

io.output ([file])
Similar to io.input, but operates over the default output file.

6.1.27. Mathematical functions

This library is an interface to the standard C math library. It provides all its functions inside the
table math.

math.abs (x)
Reaurns the absolute value of x.

math.acos (x)
Returns the arc cosine of x (in radians).

math.asin (x)
Returns the arc sine of x (in radians).
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math.atan (x)
Returns the arc tangent of x (in radians).

math.atan2 (y, X)
Returns the arc tangent of y/x (imdians), but uses the signs of both parameters to find the
quadrant ofthe result. (It also handles correctly the case of x being zero.)

math.ceil (x)
Returns the smallest integer larger than or equal to x.

math.cos (X)
Returns the cosine of x (assumexdite in radians).

math.cosh (x)
Returns the hyperbolic cosine of x.

math.deg (x)
Returns the angle x (given in radians) in degrees.

math.exp (x)
Returns the valu® .

math.floor (x)
Returns the largest integer smaller than or equal to x.

math.fmod (x, y)
Returns the remainder of the division of x by y that rounds the quotient towards zero.

math.frexp (x)
Returns m and e such that 4= , e is an integeand the absolute value of m is in the range
[0.5, 1) (orzero when x is zero).

math.huge

The value HUGE_VAL, a value larger than or equal to any other numerical value.
math.ldexp (m, e)

Returnsi ¢ ,(e should be an integer).

math.log (x)
Returns thenatural logarithm of x.

math.log10 (x)
Returns the basd0 logarithm of x.

math.max (X, ---)
Returns the maximum value among its arguments.

math.min (x, ---)
Returns the minimum value among its arguments.

89



math.modf (x)
Returns two numbers, the integrpart of x and the fractional part of x.

math.pi
The value of pi.

math.pow (X, Yy)
Returnsw . (You can also use the expression xy to compute this value.)

math.rad (x)
Returns the angle x (given in degrees) in radians.

math.random ([m [, n]])

This function is an interface to the simple psewrdodom generator function rand provided by
ANS C. No guaranteegan be given for its statistical properties.)

When called without arguments, returns a uniform psewdadom real number in the range
[0,1). When calledwith an integer number mmath. randomreturns a uniform pseudoandom
integer in he range [1,m]. When called with two integer numbers m and n, nratidom returns
a uniform pseuderandominteger inthe range [m, nJ.

math.randomseed (x)
Sets x as the "seed" for the pseuthndom generator: equal seeds produce equal sequences of
numbers.

math.sin (x)
Returns the sine of x (assumed to be in radians).

math.sinh (x)
Returns the hyperbolic sine of x.

math.sqrt (x)
Returns the square root of x. (You can also use the expression x*0.5 to compute this value.)

math.tan (x)
Returns the tangeinof x (assumed to be in radians).

math.tanh (x)
Returns the hyperbolic tangent of x.

6.1.28. Table manipulations

This library provides generic functions for table manipulation. It provides all its functions inside
the table.Most functions in the table librargssume that the table represents an array or a list.
For these functionsiwhen we talk about the "length” of a table we mean the result of the length
operator.
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table.concat (table [, sep [, i [, jIII)

Given an array where all elements are strings or nerspreturnstable[i]..sep..table[i+1] ---
sep..table[j] The default value for sep is the empty string, the default ferl, and the default
for j isthe length of the table. Ifis greater tharj, returns the empty string.

table.insert (table, [pog, value)

Inserts element value at position pos in table, shifting up other elements to open space, if
necessary. Thelefault value forposis n+1, where n is the length of the tableso that a
caltable.insert(t,x)inserts x at the end of table t.

table.maxn (table)
Returns the largest positive numerical index of the given table, or zero if the table has no positive
numerical indices(To do its job this function does a linear traversal of the whole table.)

table.remove (table [, pos])

Removes from tablehe element at position pos, shifting down other elements to close the
space,if necessaryReturns the value of the removed element. The default value for pos is n,
where n is thdength ofthe table, so that a cathble.remove(tyemoves the last elemerof table

t.

table.sort (table [, comp])

Sorts table elements in a given orderplace, fromtable[1]to table[n], where n is the length of

the table If comp is given, then it must be a function that receives two table elements, and
returns truewhenthe first is less than the second (so that mamp(a[i+1],a[i] will be true after

the sort). If comp isot given then the standard Lua operator < is used instead.

The sort algorithm is not stable; that is, elements considered equal by the given oayehname
their relativepositions changed by the sort.

6.1.29. Operating system facilities

os.date ([format [, time]])

Returns a string or a table containing date and time, formatted according to the given string
format. If the time argument is present, thisttse time to be formatted (see thes.timefunction

for adescription ofthis value). Otherwise, date formats the current time.

If format starts with "', then the date is formatted in Coordinated Universal Time. After this
optional characterif format isthe string "*t", then date returns a table with the following fields:
year (four digits),month (#12), day (1-31), hour (6-23), min (8-59), sec (861), wday
(weekday, Sunday is 1), yday (dayof the year), and isdst (daylight saving flag, a boolean).

If format is not "*t", then date returns the date as a string, formatted according to the same rules
as the Gunction strftime.

When called without arguments, date returns a reasonable date and time representation that
depends onthe host system and on theurrent locale (that isps.date()is equivalent to
os.date("%c")).

os.difftime (t2, t1)
Returns the number of seconds from time t1 to time t2. In POSIX, Windows, and some other
systems, thivalue is exactly t21.
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os.execute ([command])

This functions equivalent to the C function system. It passes command to be executed by an
operating systenshell. It returns a status code, which is systdependent. If command is
absent, then itreturns nonzerdf a shell is available and zero otherwise.

os.exit (code])
Calls the C function exit, with an optional code, to terminate the host program. The default value
for codeis the success code.

0s.getenv (varname)
Returns the value of the process environment variable varnameilaf the variable is not
defined.

os.remove (filename)
Deletes the file or directory with the given name. Directories must be empty to be removed. If
this function fails it returns nil, plus a string describing the error.

os.rename (oldname, newname)
Renames file or directory nameddname to newname. If this function fails, it returns, plus a
string describinghe error.

os.time ([table])

Returns the current time when called without arguments, or a time representing the date and
time specified bythe given table. This table musave fields year, month, and day, and may have
fields hour, min, sec,anddst(for a description of these fields, see the.datefunction).

The returned value is a number, whose meaning depends on your system. In POSIX, Windows
andsome othersystemsthis number counts the number of seconds since some given start time
(the "epoch”).In othersystems, the meaning is not specified, and the number returned by time
can be used only an argumento date anddifftime.

os.tmpname ()

Returns a string with Ale name that can be used for a temporary file. The file must be explicitly
opened befordts use and explicitly removed when no longer needed.some systems (POSIX),
this function also creates a file with that name, to avoid security risks. (Someone

else might create the file with wrong permissions in the time between getting the name and
creating thefile.) You still have to open the file to use it and to remove it (even if you do not use
it).

When possible, you may prefer to usetmpfile, which aubmatically removes the file when the
program

ends.
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6.1.30. Extended function library

toboolean(value)
Converts  the given value to boolean using following rulesnil,
booleanfalse 0, emptystring,'0’ string are treated aflse everything else asue

string.split(str, sep)
Splits the given string into chunks by the given separd&eturns Lua table.

knxlib.decodeia(indaddressa, indaddressb)
Converts binanencoded individual adress to Lua string. This function accepts either one or two
arguments (interpeted as two single bytes).

knxlib.decodega(groupaddressa, groupaddressb)
Converts binanencoded groupaddressto Lua string. This function accepts either one or two
arguments (interpreted as two single bytes).

knxlib.encodega(groupaddress, separate)
Converts Lua string to binargncoded grou@ddress Returns group address a single Lua number
when second argument sl or falseand two separate bytes otherwise.

ipairs (t)
Returns three values: an iterator function, the table t, and 0, so that the cocisru

for i,v in ipairs (t)do body end

will iterate over the pairs (1,t[1]), (2,t[2]), ---, up to the first integer key absent from the table.

next (table [, index])

Allows a program to traverse all fields of a table. Its first argument is a table sirsécond
argument is arindex in this table. next returns the next index of the table and its associated
value. When called withil as itssecond argument, next returns an initial index and its associated
value. When called with the last indeot,with nil in an empty table, next returnsl. If the second
argument is absent, then it is interpretedrals In particular, you can usext(t) to check whether

a table is emptyThe order in which the indices are enumerated is not specified, even for numeric
indices. (To traverse a tabla numeric order, use a numerical for or thgairs function.)The
behavior of next is undefined if, during the traversal, you assign any value to-exisiant field

in thetable. You may however modify existing fields. In jgatar, you may clear existing fields.

pairs (t)
Returns three values: theextfunction, the tablet, andnil, so that the construction

for k,v inpairs (t)do body end

will iterate over all kegvalue pairs of table t.

tonumber (e [, base])
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Tries to conert its argument to a number. If the argument is already a number or a string
convertible to anumber, then tonumber returns this number; otherwise, it retumb

An optional argument specifies the base to interpret the numeral. The base may be arsrinteg
between 2and 36, inclusive. In bases above 10, the letter ‘A’ (in either upper or lower case)
represents 10, 'B'represents 11, and so forth, with 'Z' representing 35. In base 10 (the default),
the number can hava decimalpart, as well as an optionakponent part. In other bases, only
unsigned integers are accepted.

tostring (e)

Receives an argument of any type and converts it to a string in a reasonable format. For complete
control of hownumbers are converted, ussring.format

If the metatable ofe has a"__tostring" field, thetostring calls the corresponding value with e

as

argument, and uses the result of the call as its result.

type (v)
Returns the type of its only argument, coded as a string. The possible results of this function are

"nil"* (astring, not the valuail), "number”, "string”, "boolean”, "table", "function", "thread", and
"userdata”.

6.1.31. User libraries
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Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities BACnet Dali Modbus Enocean 1-wire Alerts Logs Error log @ H
Event-based Resident Scheduled User libraries Common functions Start-up (init) script Block functions Tools
pr .y v o s [E
d s
i > O Y L A
Script name - Editor Keep ...
user.dali L @ @
user hengio Ll o @
&) Add new library i/ Export libraries gﬁestora-‘adn libraries
Version: 20141127 CPUJT0: 0.13 0.26 0.21, Memory: 7%, KNX/IP | Sync project data

User libraries usually contain user defined functions which are later called from other scripts.

You have to include your liéary in the script with the following command:
NE Ij dzA NI 6 tHldzs ol iibe Srialile®ubo load library
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Secure the code

There is an optiokeep sourcavailable for user libraries. Once disabled, the code is compiled in
the binaryformandca@i 6S aSSy F2NJ FdzZNIKSNJ SRAGAYI D L
seen in the editor.

User library X
Script name: dali
Keep source:
Auto load library: Required if library provides block functions
Description:
Save Cancel

Auto load libraryy ST ya GKFG GKS fAONINEB gAtf 0S | dzi2
require when writing scripts. Also this have to be chetkieBlock programming is used.

6.1.32.Common functions

Common functionsontains library of globally used functions. They can be called from any script,
any time, without special including like witiser libraries Functions likesunrise/sunsetEmail
are induded by default in @nmon functios.

Common functions

6.1.33. Start-up (init) script

Init script is used for initialization on specific system or bus values on system start. Init script is
run each time after system is restarted for some reason.

Start-up (init) script
Y
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6.1.34.Tools

Logic Machine Meighbours: | Select neighbour [+] Startpage
Reactor Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities Enocean Alerts Logs Error log @ Help

Event-based | Resident Scheduled User libraries Common functions Start-up (init) script | Tools

i & © o © #

. o Lgl Export helpers .
Script name Group address /tag « Description Category ive
o EE Lg Import helpers o) d
L5 Restore helpers
[E Backup user scripts
g Restore from archive
L:Eﬂ Print script listings
[= show logs window
192.168.0.10/cgi-bin/scada/index.cqi# CPU/IO: 0.250.24 0,18, Memory: 7%
U Export helpers; export scripting helpers
U Import helpersg import scripting helpers
U Restore helperg restore default scripting helpers
0 Backup user scrigt¢ backup all scripts in *.gz file
U0 Restore from archiveg restore script from archive (*.gz) file with two

possibilities
0 Remove existing scripts and import from backup
o Append keeping existing (s) scripts

Restore scripting backup ¥

Restore mode; (¥ Remnove existings scripts and import from backup

(" Append keeping existings scripts

Backup file: Select backup file... L_é

Save Cancel

U Print script listingsg shows all scripts with codes in list format sorted by
Categories.

96



Category: Presence

Presence simulator (id: 1)

Type: Resident
Active: Yes
Script sleep interval: 20

Synchronizes 0/0/2 value with 0/0/1

-- if object exists "presence" wariable will be a table, nil otherwise

presence = knxohject.get("address®, "0/0/1"%)

-- check that ohject exists and data has heen decoded

if presence and presence.decoded then
-- result will be either "walue = true" or values = "false"
alert({"wvalue = %s", tostring(presence.data))

-- update 0/0/2 with the same data

knxobhject.write ("0/0/2Z%, presence.data, dt.hool)
el=e

alert{"read error’)
end

0 Show logs windowg show logs in separate window
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6.2. Objects

List of KNXetwork objectsappears irObjectsmenu. The object appears in the list by way of

1 sniffing the bus for telegrams from unknown group addregge=nabled inUtilities)
1 adding manually
1 importing ESF fil@n Utilities)

Logic Machine Neighbours: | Select neighbour v | Stertpage
Reactor || Saiptng | Objects || Objectlogs | Schedulers || Trendlogs || Vis. structure || Visualization || Vis. graphics || Utiities || Modbus | Emocean || Mlerts | Logs | Errorlog || @) Help
Object filter «]| | Group address + Obiect name P>TP.. TP=P.. | Events.. Dalatype Current value Log Export | Tags Updated at Setvale \Vis. pa.. | Cusfom.

Name or group address: o/ a] [l @ o  01.1bit (bookean) 0 [l ] 17.07.2014 13:49:47 [ i [x]
11000 ] o [ # 01.1bi (boolean) ] B B 08.08.2014 01:00:42 [ B [}
10072 (=] =] [ @ 01.1bit (bookean) 1 =] = 07.08.2014 23:01:48 & [ ] [}
Data type: 1101 0 ] [& # 01 1bit(boolean) 0 ] B 07.08.2014 22:55:23 [ 4 B ]
Not specfied A 11006 [a] B (& g 01 1bt(boolean) 1 B ] 08.08.2014 12:49:10 B B Q
Tags: 11018 (=} B [ @& 01. 1 bt (bookean) 1 B = 07.08.2014 01:00:24 [ B Q
I0HD a] E] & d 01 1bit(bookan) 1 i} Ll 05.05.2014 00:59:04 [ B [x]
Match mode: 2 a] ] & # 01 1bit(bookean) 1 ] Ll 03.08.2014 12:26:0 [ B [x]
& Alings otz e a] ] \% & 01.1bit(boolean) 1 ] Ll 07.05.2014 01:00:29 [4 B [x]
1M1 Alarm_status. [ g 01.001 switch off = = 08.08.2014 12:15:52 [ [} Q
apaty ez [Cancel 1z Light_status B @ e 01.001 switch off B B 08.08.2014 12:15:53 [ |; Q
nmn On_holiday =} B [ # 01.001 switch on B [} 08.08.2014 12:15:28 [ = Q
4 BGarage_doors_open (=]} B [ # 01.001swicn on B = 08.08.2014 11:59:55 [ D Q
1S Garage_doors_close B B [ @& 01.001 switen off B [ 04082014 15:35:15 [ =2 Q
e Bathroom_lusic_payer & E & f 01001swich on ] ] 07.05.201¢ 19:07:13 [ 4 B [x]
nm Bathroom_Volume ] F & d 05001scale 5% ] ] 02.05.201¢ 12:49:13 [ 4 B [x]
s Bedroom_lusic_player ] [ [ e 01.001swich off ] ] 04052014 142147 [ B [x]
e Hall_Music_player B B & = 01.001 switch on B B 04.08.2014 14:24:08 [ ] ]
1110 Kitchen_Music_player B B [& o 01.001 switch en B B 07.08.2014 22:56:59 [ ] Q
RIETEE Garage_Music_player (=} B \;/ B 01.001 switch on B | 21.07.2014 15:23:34 [ D Q
M2 Sauna_Music_player (=]} B \;/ o 01.001 switch on B = 23.07.2014 10:00:12 [ D Q

1mma Bedmam Vnlume F 1 [ sk 05001 scake nes I [ 2107 2014 10:47-57. (=] r.Y e

@ Add new object ||| @ Auto update enabled | | [ Clear ||| 14 Page 1)ofa || B [Pl || P>TP policy: None; TP > P pelicy: None Displaying objects 1- 25 of 84

Version: 20140711 CPUT0: 0.52.0,21 0,20, Memory: 14%, KNX/IP | Sync project data

6.2.1. Object parameters

To change thsettingsfor existing or newobjects, press on the specific list entry.

Edit object %

Object name: Temp room

Group address:

Data type: 09,001 Temperature w7
Current value: 0

Tags:

Units / suffix: C

Log:

High priority log:
Export:

Poll interval (seconds):

4>

Object comments:

Save Cancel
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c:

i
i

Object nameg Name for the object

Group addresg Group address of this object

Data type ¢ KNX data type for the object. This has to be set once the LM sniffs the
new object for poper work.

Units / suffix ¢ units for the object which will appear on the visualization along with
the value

Log ¢ enable logging for this object. Logs will appeadlrjects logsnenu.

High priority logg mark the object for high priority loggingvhen he log database is
cleared, first standard logs are cleared, only then high priority

Export¢ Make object visible by remote XML requests and in BACnet network (if KNX
¢ BACnet gateway functionality is used)

Poll interval (seconds) perform automatic objetread after some time interval

Tagsq assign this object to some tag which can be later used in writing scripts, for
example All_lights_first_floor

Current valug Current value of the object

Object commens ¢ Comment for the object

There is a possiliji to sort the objects by one of the following Name Goup addressData
type, Current value, Tags, Comments

6.2.2. RGB group object

A speciaRGB colodata type is added iData typelist.

Edit object

*

Object name:
Group address:
Data tvpe:
Current value:
Tags:

Units | suffix:
Log:

High priority log:
Export:

Poll interval (seconds):

Object comments:

light1-2

232.600 RGE color v
4133887

£

Save Cancel

In Visulization Parametel = you can do the following settingsrfthe object:
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Object visualization parameters 3

Object: light1-2 (1/1/12)
Send after each color pick: &

Mumber of presets to show: | 3 b
Preset 1: - X [w
Preset 2: FIAFF: % v

Preset 3: #0000 ERRE

| Save || Cancel |

Send after each color piakspecifies either to send the telegram automatically into KNX
bus once the color is selected in color picker.

Number of presets to show count of predefined presets in color picker in Visualization
Preset 1..6; preset color

When you add the object with RGB color data type in the Visualization, the color picker with
predefined colors appears.
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6.2.3. Object visualization parameters

By pressing on the ** button of the corresponding object you can set specific igatdon
parameters for this type of object.

1 bit
¥isualization params b4
Ohject: Button 1 (1f171)
Contral type: Checkbox w7
Toggle

Checkbosx

L P i el

1 Control typec type of the visual control elementhich will appear in Touch
Visualization

o Toggle
0 Checkbox
v
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4 bit (3 bit controlled)

Object visualization parameters x
Object: light1-1 (1/1/11)
Step size: 25% hd
Save Cancel

1 Step size; step size foobject changeexample for blidls control

1byte and 4byte float

1 Control typeg type of the visual control element

o Slider
Object visualiration parameters ¥
Object: light1-1 (1/1/11)
Control type: Slider ¥
Minimum value: 0 =
Maximum value: 255 =
Step: 10 -
Vertical slider: #| Visible only Usermode
Invert vertical slider:
Save Cancel

A Minimum valuec minimum value on the slider

A Maximum valuez maximum value on the slider

A Stepc step for one slider movement

A Vertical slidex; special optiondr Usermode visualization
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A Invert vertical slideg invert vertical slideso the maximum is on top

o Directinput/ Step +/

Object visualization parameters ¥
Object: light1-1 (1/1/11)
Control type: Direct input / Step +/- hd
Minimum value: 0 =
Maximum value: 255 C
Step: 10 =
Save Cancel

A Minimum valuec minimum value on the control bar
A Maximum value; maximum value on the control bar
A Stepc step for one position ltange

o Circular slider

Minimum valueg minimum value on the control bar
Maximum valueg maximum value on the control bar

Stepg step for one position change

Slider color, color of slider

Background colog background color of the slider

Round line cap make round ends of slider

Hide title¢ hide title

Hide min/max/step buttong hide min, max and step buttons
Line thicknesg specify the thickness of slider line

Sizeg Size in px of the control

I v v D D D D D D
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0Object visualization parameters ¥

Object: light1-1 (1/1/11)
Control type: Circular slider b
Minimum value: 0 =
Maximum value: 255 3
Step: 10 -
-

Slider color: #00991E R
Background color: - % v
7

Round line cap:

Hide title:

Hide min/max/step buttons:

Line thickness: 15 %

Size: 200 In Show control mode

LAl N

Save Cancel

Custom value selectselect from list of custom vaés. Custom values should be
defined [} in

A Show icons in Usermodeshow icons instead of values for the object in
visualization. Icons should be defined in visualization constructor as
Additional Icons

Object visualization parameters *
Object: lightl-1 (1/1/11)
Control type: Custom value select v

Show icons in Usermode:

Save Cancel
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6.2.4. Change the object state

In the object list, by gessing on the “ button, you can change the state of the object.
The appearance of theew valuedepends on what visualization parameters are set for specific
object.

Set object value 5w Set object value %
Ohject name: weather T High Object name: futput 1
Group address: SIS Group address: 1f2{1
Data type: 09. 2 byte floating paint Data type: 01,001 switch
e valug (21): Mew value: false: v
Save Cancel Save Cancel

6.2.5. Custom valies

If special value naming is necessary, use this ico 4 to set it up (only ér Boolean and
Integer data types)

Custom values *

Defaul text: |Bedroom light
Object value: |0 3 Display text: | Light off e

Object value: |1 : Display text: | Light an b

Save Cancel

6.2.6. Object control bar

&3 Add new obiect || | (£ Auto update enabled || | [3] Clear || |[_3 Mass edit Page 1|of1 0

&

U Add new objeck; Manually add new object to the list
U Auto update enabled;Specifies either the object list is updated automatically or not
U Clearg Clear the list of group addresses
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0 Next/Previous pageg move to next or previous page
U Refreshg refresh the object list
U Mass edit¢ mass edit objects by a specific criteria

Mass edit ¥
Field list: 1 field(s) selected v
Group address list: 15 object(s) selected N
Data type: 01.001 switch b

Save Cancel

There is also the following bar on the bottom of the configuration screen
CPUJTIO: 0.23 0.33 0.23, Memory: 13%, KNX/IP |Sync project data
0 CPU/ICcLoad average. The load average reprds the average system load over a
period of time. It conventionally appears in the form of three numbers which
represent the system load during the last enfve-, and fifteenminute periods.The
lower number the better.

Note! Inspect your running ks if the load exceeds the level 0.70!

More on UNIX style load calculation can be found here:
http://en.wikipedia.org/wiki/Load (computing)#Unigtyle load calglation

U Memory ¢ memory usage in %
0 KNX/IP / KNX/TR; type of connection to KNX bus. If KNX/TP is set and it is not
available, there will be error notification
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U Sync project datag save all project data tanternal flash by pressing this button.
Otherwisethe data is saved once in 30 minutes from RAM to Flash, or when Reboot
or Shutdown commands are sent

6.2.7. Filter objects

On the left side of the object list there is filtering possible. To perform the filtering type the
name, group address, tag or specife ttiata type of the object and press 6&ilterbutton.

Logic Machine Meighbours: | Select neighbour v Startpage
Reactor Scripting Objects | Object logs Schedulers || Trend logs Vis. structure Visualization Vis. graphics Utilities Modbus Enocean Alerts Logs Errorlog || &) Help
Object filter <« Group ...  Object name IP=. | TP... Eve.. Datatype Current value Log Export Tags Updated at Set... Vis... Cus..

1118 Bedroom_Music... o] e 01.001 swi.. off 04.08.2014... 3
Mame or group address: o = 0 0 f‘ L. 0 0 < ks EJ (%]
bed 10113 Bedroom_Volume = ] &j i 0s5.001scale 0% = = 23.07.2014... 4] [} @
edroom - —
141721 Bedroom_Tem_.. = [ &f e 0s001Te.. 30°C = = 10.07.2014... 4] [} @
pata type: MRz Bedroom_Temp.. [ ] oj f 09001Te.. 257 [ 25.07.2014... B O
Not specffied h 101123 Bedroom_Humidity [[] [ of i+ 05.001scale 48% B @ 10.07.2014... E @ O
Tags: 1138 Bedroom_W_ri ] O = # 01.001swi.. on ] ] 22.07.2014... & 2 ©
11139 Bedroom_W ] O = # 01.001swi.. on ] ] 23.07.2014... & 2 ©
Match mode: 11140 Bedroom_W_left... [] O =i # 01.001swi.. off = = 22.07.2014... B 2 O
101141 Bedroom_W_left... [O] O & # 01.001swi.. on ] = 23.07.2014... B Z ©
® All tags Any tag e X - X S —
11150 Bedroom_C_Light  [T] O] & @ 01.001swi.. on = = 23.07.2014... 4] [} [}
e ) — - - k07 201 —
‘Apply fiter| [Cancel 11151 Bedroom_C_Lig... [T} [} 5| e 05.001scale  60% = = 24.07.2014... 4] E:} [}
11152 Bedroom_R_light = O & f 01.001swi.. on = |} 23.07.2014... [ = O
111/53 Bedroom_FL_light = [ & f 01.001swi.. on = |} 23.07.2014... [ 2 O
(3 Add new object QAuto update enabled || | [T Clear Page 1|of1 R:,j IP = TP policy: None; TP = IP policy: None Displaying objects 1- 13
Version: 20140711 CPU/I0: 0.390.54 0.36, Memory: 13%, KNX/IP |Sync project data

Match mode:
All tagsq represents AND function when all tags should match
Any tagq represents OR function when any one of listed should match

6.3. Object logs

Object historical telegrams are availalmeObject logsOnce logging is enabled for object, all
AlQa TdZNIKSNI KAad2NBE gAft 0S t233SRO
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Logic Machine Meighbours: | Select neighbour v | Startpage

Reactor Scripting Objects Object logs Schedulers Trend logs Wis, structure Visualization Vis. graphics Utilities Modbus Enocean Alerts Logs Errorlog || @ Help
Object log filter “ Log time Object address | Tvpe Source address  Object name Decoded value Data type Object data (number)
Start date: 14.08.2014 1141 write 1111 Alarm_status on 01.001 switch o1
14.08.2014 1141 write 1111 Alarm_status off 01.001 switch 00
07.08.2014 [3 0000 v
14.08.2014 111 write 1111 Alarm_status on 01.001 switch o1
End date: 408 3014 . .
14.08.2014 1141 write 1.1.11 Alarm_status off 01.001 switch 00
14.08.2014 E 23:30 | 14.08.2014 114 write 1.1.11 Alarm_status on 01.001 switch 1]
Mame or group address: 14.08.2014 1141 write 1.1.11 Alarm_status off 01.001 switch 00
1/11
Tags:
Value:
Source address:
Apply fitter | |Cancel
[T Clear Page 1/0f1 .@ Displaying logs 1 -6 of 6
Version: 20140711 CPU/T0: 0,12 0,12 0.07, Memory: 13%, KNX/IP | Sync project data

Filtering is available when there is a need to find specific period information

Start dateg start dateand time for log filtering

End dateg start date andime for log filtering

Name or goup address; specificname orgroup addres®f object
Tagsq tag names

Valuec specificobject value

Source addresg specific source address

(e el et e et e

You can clear all logs by pressingQlearbutton.

Size of log is defined Utilities4 GeneralConfiguration

General configuration *
Interface nguage: English
List items per page: 25 3
Automatic addrass range start: 1/1/1
Discaver new objects: ‘Yes, bus sniffer enabled d
Object log size: 1000 :
Default log policy: Log only selected objects =
Alert log size: 200 :
Log size: 200 :
Error log size: 200 :
Enable Blockly editor: ¥
Code editor tab size: 2 :

@ » If log size is changed to a smaller value, excess logs wil be deleted on next auto
clean-up (every 10 minutes)
= Log policy only affects new objects, current per-object log settings are kept
unchanged
Warning: excessive object logging degrades performance

Save Cancel
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6.3.1. Export logs

Example

Once an hour, make CSV file with all objects logs and send to external FTP server with IF
MpH PMcy PMOMMEI f23AYy WTFOHGLI 23AYy WS LI aadag2NR W7

1 InScripting> Scheduleddd the script which wikun once an hour

Logic Machine Start page
Scripting Objects Object logs Buildings ‘Wisualization ‘isualization icons Uilities Enocean Alerts Logs Errorlog || @& Help
Evert-bazed Resident b — Lol
J . scheduled script *
F1\
- - Script name: FTP 5% log

MirLte: @00

Script name Start at (cron forn Exiitor Active
Howr: *

Floor hesting on DEAE*** our @ 2 @)

Floor hesting off 081942+ Day of the manth: @ ) @

security lighting 00-23%** Month of the year: Every ronth of the year A | ©

I

Scheduls 0o 08 Day of the week: Every day of the week v =

auto_shutter_control ~~ EEEas )
Active: a
Cateqgaory: e
Description:

Save Cancel
Wersion; 20120104 Embedded Systems 2011

1 Add the following code in Script editor for this particular script.

. require ('socket.ftp'

1
2
3. - ftpfile
4. ftpfile string.format 'ftp://ftplogin:ftppassword@192.168.1.11/%s.csv' , Os.date ('%Y-%m
%d_%t+oM)

get past hour data (3600 se conds)
. logtime =os.time - 60*60

list of objects by id
objects

11. -- objects with logging enabled

12. query ='SELECT address, datatype, name FROM objects WHERE disablelog=0'
13. for _, object in ipairs (db:getall (query do

14.  objects | tonumber ( object.address

15. datatype =tonumber ( object.datatype ,

16. name =tostring ( object.name or" ),

18. end
109



19.

20.
21.

22.

23.
24,

25.
26.

27.

28.
29.
30.

31.

32.
33.
34.
35.

36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.

52.
53.

54.

55.
56.
57.
58.

59.

60.
61.
62.

-~ csv buffer

buffer ={"date","address","name","value" }

-- get object logs

query ='SELECT src, address, datahex, logtime, eventtype FROM objectlog WHERE logtime>=

? ORDER BY id DESC'
for _,row in ipairs (db:getall (query, logtime )) do
object = objects [tonumber (row.address )|

-- found matching object and event type is group write
if object and row.eventtype =='write' then
datatype =object.datatype

-- check that object datatype is set
i f datatype then
-- decode data

data =knxdatatype.decode (row.datahex, datatype )

-- remove null chars from char/string datatype

i f datatype ==dt.char or datatype ==dt. string then
data =data: gsub('%z+ , " )

-- date to DD.MM.YYYY

elseif datatype ==dt. date then

data =string.format  ('%.2d.%.2d.%.2d' , data.day, data.month, data.year )

-- time to HH:MM:SS
elseif datatype ==dt. time then

data =string.format ('%.2d:%.2d:%.2d" , data.hour, data.minute, data.second
end
else
data ="
end
-- format csv row
logdate =os.date ('%Y.%m.%d %H:%M:%Sow.logtime )

csv=string.format  ('%q,%q,%q,%q’, logdate, knxlib.decodega
tostring (data))

-- add to buffer
table.insert  (buffer,csv )

end

end

-- upload to ftp only when there's data in buffer
if #buffer > 1 then

result, err =socket.ftp.put  ( ftpfile, table.concat ( buffer,
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63. end

64.

65. -- error while uploading

66. if err then

67. alert ('FTP upload failed: %s' , err
68. end

6.4. Schedulers

Schedulers containdministrationof user mode schedulerSchedulers allow for end user to
control KNX group address values based on the date or day of the week.

Logic Machine Meighbours: | Select neighbour ¥ | Startpsge
Reactor Scripting Objects Object logs Schedulers || Trendlogs Vis. structure Visualization Vis. graphics Utilities Modbus Enocean Alerts Logs Error log g Help

Schedulers Holidays

Q i
Name Object Start date End date Events = Active
Outdoor lamp /004 01 January 31 December @ @
Garage doors 1/1/4 (Garage_doors_open} 01 January 31 December i Q @
Version: 20140711 CPUJIO: 0,18 0,23 0.14, Memory: 13%, KNX/IP | Sync project data

6.4.1. Add new scheduler

By clicking on the Scheduleks Add new scheduler you will see such parameter window:

Logic Machine

Meighbours: | Select neighbour M ———-
Schedulers
Schedulers Holidays Scheduler *®
O ,_J L Object: 1/0/4 v
- = Active: v
Hame Object MName: Qutdoor lamp Events  Active
140/4 Start date: 01 %! January v
11 rage_doj
L End date: 31 C December i
Save Cancel
192.168.1 .16/ cgi-bin/scada/index.cgi# CPU/I0: 0.230.240.15, Memory: 13%, KNX/IP |Sync project data

Objectc the objed group address which will be controlled by scheduler
Activec define this scheduler as active or not

Namec¢ name of the scheduler

Start datec start date of the scheduler

End datec end date of the scheduler
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6.4.2. Scheduler events

Event can be added both administrator interface as well as by end user in the spédsair
mode schedulensterface.

Events for scheduler Thermostat

Start time Days of the week Walue Active
12:00 We, Th 2 QO [%]
22:00 Mo, Tu, We, Th 20 O [%]

&3 Add new event

Event

®
Active: i
Value: 22
Start time: oo 3 0o 3
Days of the week: Ma Tu We Th Fr
Sz Su [ Hdl

Save Cancel

Active¢ define the event active or not

Valuec value to send to the group address when the event will be triggered
Start time ¢ start time for the event

Daysof the weekg days of the week when the event will be triggered.
Holc holidays which are defined iHolidaystab

6.4.3. Scheduler holidays

Once the event will be marked to runtiol, Holiday entries will be activated.

Holiday ¥
Mame: Mewr Year
Date: 31 | 5| Decermber ¥ |2013

@@ Leave year blank for recurring holidays

Save Cancel



Nameg the name of the holiday entry
Date ¢ date of the holiday

6.5. Trend logs

Trends logs are administration of user mode trends, used to see historical object graphical
values, compare with other period values.

Logic Machine Start page
Scripting Objects Object logs Schedulers Trend logs || Vis. structure Visualization Vis. icons Utilities Enocean Alerts Logs Error log @ Help
Name Object Log type 1 minute data Hourly data Daily data Monthly data Log size Created
Test1233 S8 Absolute value 1 hour 1 year 1 year 1 year T3 KB 2012.11.15 02:00 \,9
Setpoint 1115 (temp) Absolute value 1 hour 30 days 30 days 1 year 2 KB 2013.02.1215:25 \,9

(&) Add new trend log

Wersion: 20130208 © Embedded Systems 2013

6.5.1. Add new trend log

Trend log ¥
Object: 1/1/6 temp =
[Mame: Setpoint
Log type:

1 minute data: 1 hour =7
Hourby data: 30 days 7
Daity data: 30 days =
Manthly data: 1 year 7

Save Cancel

Objectc choose from list of object the one to make trenfds
Namec name of the trend
Log type [Counter, Absolute value]type of the logCountertype is used to count the
date, Absolute valug saves the actual readings
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1 minute datag average value of 1 minute for specific time interval data will be shown
on the trend. E.qg. if 1 hougtrend step will be 1 houwith average 60 readings data
Hourly datag average value of hourly data for specific time interval

Daily datacaverage value of daily data for specific timeerval

Monthly data ¢ average value of mmthly data for specific time interval

Note! One trend data point reading tak@&bytesof flash memoryE.g. reading some

value once in every 10 minutes, will consume ~0.4MB of flash each year.

6.5.2. Trend logs functions

To process logged information in tresydyou can use built in trend log functions from scripting.
Include library before calling trend log functions:

require('genohmscada.trends’)

Fetch one or many values for the given period:

trends.fetch(name, mode, period)
trends.fetchone(name, mode,qyiod)

Parameters:

1 namectrend log name, required
1 modec either 'day’, 'month’ or 'year’, required
1 period ¢ optional, will use current date if not specified
If specified, must be a Lua table with the following fields:
day ¢ required for day mode only
month ¢ required for day and month modes
year¢ required for all modes

Return values:

fetchreturns Lua table with values for the given period or nil on error. Number of values in the
table depends on period and log retention settings. For example, intmoode this function
can return values for each day or only a single value for the whole month

fetchonereturns single value for the given period or nil on error

Example:

require('genohm - scada.trends’)

- fetch current value
today = trends.fetchone(' Gas', 'day")

114



-- get current date as table and set day to yesterday
date = os.date("*t')
date.day = date.day -1

-- fetch previous value
yesterday = trends.fetchone('Gas', 'day', date)

trends.NaNvalue is used for points which contain invalid valuesamot be found.
The default value is 0, but it can also be set to 0/ 0 (Nad a number).

Example:
require('genohm - scada.trends’)

-- use not a number for invalid value
trends.NaN=0/0

-- get total hot water usage for year 2011
value = trends.f etchone('Hot Water', 'year', { year = 2011 })

-- NaN ~= NaN, means value was not found
if value ~= value then

return
end

6.6. Viwualizationstructure

In Vis.structuranenu the structure of the visualization is defined ansualization backgrounds
are upladed.

Logic Machine Neighbours: | Select neighbour ¥ | Start page
Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities BACnet Dali Modbus Enocean 1-wire Alerts Logs Errorlog || &)

Levels / Plans Layouts [ Widgets

MName Visible Deescription Duplicate = Moveup Moved... Add/l. Export
| House Cr * L4 @ ¥ [x]
| Vertical [Bis) * ¢ @ ¥ [x]
o= 1_page_2 Usermode, Touch iy & ¥ ¥ [x]
[am Aternative _1_page_2 Usermode, Touch Cry il + ¥ =]
Iﬂ Afternatived_zone_1_page_2 Usermode, Touch L—,I'_[ i & ¥ @
|ﬂ Reomantic_zone_1_page_2 Usermode, Touch L—L £ & ¥ @
[om| Aternative3_zone_1_page_2 Usermode, Touch iy & 3 P [x]
o= Aternatived4_zone_1_page_2 Usermode, Touch Chy & 3 P [(x]
[im Faverites Usermode, Touch Cry & L4 ¥ [=]
o8] Cameras Usermode, Touch L—L L Lo ¥ [}
|om| Garage doors Usermode, Touch Ciy b ¥ ¥ (=]
om| Audio_video Usermode, Touch Cry 4 & ¥ @
[iml_Climate control Usermode. Touch [ A & il [ ] T
(&) Add new level “dlmport
Version: 20141127 CPU{I0: 0.28 0.15 0.14, Memory: 8%, KNX/IP | Sync project data

6.6.1. Levels / Plans

By default there i$/ain level addedTo add a nevievel/d dzA £ R A yAdEnevldMad &4 & dail § 2
Please note that you can limit access to this specific level by adding PIN code.
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Level »

Level name: Villz
Pin code: 203
Description: |

Save Cancel

You can also add a new level by importingat the file (which is exported on other LM for
example). Pressnportbutton for this purpose. Object linkage can be either cleared or imported
asis.

Import #
Linked objects: # Clear Keep
File: Choose File | No file chosen
Save Cancel

Once anew level is addedyou canadd second level oupload floor pictures related to this
particular building.To add a neventry, clickon the greericon?, to delete a specific entry press
on the redicon .

Select an action ><

Add second level
Add plan

Import

When adding new plan, the following parameters should be defined:
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Plan

Parent: Vertical
Mame: 1_page 2
Plan size: 768 o 1320 | 5| =~
Lavout: Ed
Usermode visualization: Show i
Touch visuzlization: Show i
Pin code:
Primary background image: BG_page_768x1692px.jpg b R
Secondary background image: JAX test.svg L g
Background color: #ESESES [%y v
Touch background color: X |w
Repeat background image:
Fixed primary background:
Admin only access:

Save Cancel

U Parentg name of parent level

Name ¢ name for the plan

U Plan size plan size in pixels. There are predefined resolutions available when
clicking on the icon on the right size of this parameter:

c:

iFad landscape, fullscreen (XGA) 1024 x 748
iFad landscape, browser (XGA) 1024 x 672
iPad portrait, fullscreen (XGA) 763 x 1004
iFad portrait, browser (XGA) 768 x 928

Tablet landscape (WSVEA) 1024 x 600

Tablet portrait (WSWVGA) 600 x 1024

Laptop / Tablet landscape (WXGA) 1280 x 300
Laptop / Tablet portrait (WXGA) 800 x 1280
Laptop / Tablet landscape (HD) 1360 x 768
Laptop / Tablet portrait (HD) 768 x 1360

Big screen (Full HD) 1920 x 1080

U Layoutc layout for this specific plan. All object from Layout will be duplicated on this
particular planincluding background ¢or and plan image if they are not defined
separately for this specific plan

U0 Usermode visualizatiofShow, Show and make default, Hidevisibility for this
particular plan in Usermode visualization
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U Touch visualizatiofShow, Show and make default, Hidgyisibility for this
particular plan in Touch visualization

U PIN code; specify PIN code to access the plan

U Primary background imageg chooseprimarybackground image from the list added
in Vis.graphic#4 Images/Backgrounds

U Secondary background imagechoosesecondanbackground image from the list
added inVis.graphic# Images/Backgrounds

U Background color choose background color of the plan

U Touch background colag define a color for touch visualization

U Repeat background image either to show the imagence or repeat it and fill the
whole plan

U Fixed primary background specify if first background image should be fixed. By
enabling this, you can enable Parallax effect for your visualization

U Admin only accesg enable admin only access for this floor

When clicking on Background image, the following window appears with background images
which has to be added Mis.graphics#§ Images/Backgrounds advance:

Select image b4

LY

apariment2.jpg apartment3.jpg images.jpg

You can duplicate the plan with all its objects and settings by pressing on Erpn.
Levels came sorted by pressin # and ¥ icons.You can export the plan structure by clicking

in this icon ¥

6.6.2. Layouts / Widgets

Layouts are used as templates for further use when adbexglsn Levels/Plangab.
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Layouts will not be visible from the Usermode/Tougisualizations. When you add any
background, objects to layouts level\iisualization they will automatically appear on all linked

Levels.

Layout
Parent:
Mame:

Plan size:

Layout

. .Y

1024 |12 768 | =~

Primary background image: X |w

Secondary background image: X |w

Background color: X w

Touch background color: X |w

Repeat background image:

Fixed primary background:

c:

Save Cancel

Parent¢ name of parent layout

Name¢ name for the layout

Plan size; plan size in pixels. There are predefimedolutions available when
clicking on the icon on the right size of this parameter

Primary background image choose primary background image from the list added
in Vis.graphic#§ Images/Backgrounds

Secondary background imagechoose secondary backgrouimdage from the list
added inVis.graphic#d Images/Backgrounds

Background color choose background color of the plan

Touch background colar define a color for touch visualization

Repeat background image either to show the image once or repeat it afifithe
whole plan

Fixed primary background specify if first background image should be fixed. By
enabling this, you can enable Parallax effect for your visualization

Widgets are used to combine several objects under one object in visualization.
Baclground image for the widget should be added\is.graphics4 Images/Backgroundm

advance.
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Widget X

Parent: Widget
Mame: Thermostat
Plan size: 1024 o 768 o |[E-
Widget position: - -
Primary background image: 1024x748_color.svgz e
Background color: #FFBAGS % v
Touch background color: X v
Repeat background image:
Fixed primary background:
Save Cancel

U Parent¢ name of parent widget

U Namecg name for the widget

U Plan size plan size in pixels. There are predefined resolutions available when
clicking on the icoon the right size of this parameter

U Widget positiong default position of the widget on the screen

U Primary background image choose primary background image from the list added
in Vis.graphic#4 Images/Backgrounds

U Background colok choose background aml of the widget

U Touch background colar define a color for touch visualization

U Repeat background image either to show the image once or repeat it and fill the
whole plan

U Fixed primary background; specify if first background image should be fixed. By
enabling this, you can enable Parallax effect for your visualization
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When you have defined the widget liayouts/Widgetgab, you can add objects to it in
Visualizatiortab.

Logic Machine

Reactor Scripting Ohjects Ohject logs Schedulers Trend logs Vis. structure Visualization Vis. araphics Lti

Structure %
=[] Main
[ig| Dining room
[um] Bedroom
== Fleor2
I@ Bedroom up
= || House 2
[ Kitchen
~ | Layouts
=[5 Widgets
@l thermostat

Change Touch object order

When you have added necessary objects to the widget, you can choose it whewy adbgects
for main Levels e.g. Bedroom in Main level.

Plan editor »
Object -
Main object: 1/3/3 ¥ |
Status object: Use main object b

Custom name:

Read-only: [

Hide in Touch: Bl

Hide background:

Send fixed value:

Mo bus write: [ In Usermode/Touch

Pin code:

Widget: MNo widget W
Display mode: Mo widget

P thermostat

Off icon: hd
Show control: [C] In Usermode

Add to plan Cancel
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Once added, you can try out the widgetUisermode visualizatioloy clicking on added object
(temperature sensor icon on the left), the widget appears on click.

6.7. Visualization

After the buildingand floor structure is defineh Vis.structure tabit isvisualized in/isualization
tab. Controlled and monitored objects can be added and managed in this section.

Both side bars can be minimized by pressing“ncon making the map moreisible espeially
on small displays.

6.7.1. Plan editor

FMan editoris located on the right side of the visualization mBpg.clicking otunlockcurrent
planfor editingbutton, the following mainmenus appear for configuratian

U Object¢ new objectto beaddedto the map
U Lnk ¢ linking several floors with special ic®On
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