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Copyright 
 

Copyright © 2015 Embedded Systems SIA. All Rights Reserved. 
 

Notice 
 

Embedded Systems SIA., reserves the right to modify the information contained herein as 
necessary. Embedded Systems SIA assumes no responsibility for any errors which may appear in 
this document. Information in this document is provided solely to enable system and software 
implementers to use KNX/EIB LogicMachine product. 
 

Trademarks 
 

LogicMachine is a trademark of Embedded Systems SIA. All other names and trademarks are the 
property of their respective owners and are hereby acknowledged. 

 
Introduction 
 
LM Ambient is an ecodesigned wall-mounted controller with gesture control that transforms the 
device into smart push-button. Temperature, humidity, barometer, air quality and light sensors 
measure and control environment around you. Ambient lighting can work as LED lamp or 
notificator.  
 
LM Ambient consists of sensor platform, visualization server, cross-standard gateway, scenarios 
and logic engine. It supports KNXnet/IP, Modbus TCP and BACnet. It also has built-in bi-
directional EnOcean, Bluetooth 4.0 Low Energy interfaces.  
 
LM Ambient provides ecosystem for IoT 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 Mon-Fri 9:00 ς 17:00 GMT +02:00. Please write to support@openrb.com. 
 
Firmware updates are available at www.openrb.com 
 
  

mailto:support@openrb.com
http://www.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 supports, directly 
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 clamped 
to the housing if required. 
 
 

Electrical connection 
 
The devices are constructed for the operation of protective low voltage (SELV). Grounding of 
device is not needed. When switching the power supply on or off, power surges must be avoided. 
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1. Device specification 
 

Application 
 

¶ Infrastructure device 

¶ Gateway 

¶ Presence monitoring 

¶ Smart thermostat 

¶ Gesture push-button 

¶ Ambient light 

¶ Sound / light / wearable notification center 

¶ HVAC  

¶ Universal controller (lighting, shutters etc.) 

¶ Health / activity monitoring  

¶ Security 

¶ Application server 

¶ Internet-of-Things / Cloud integration 

 
Types of product 
 
LogicMachine Ambient with Air Quality / VOC sensor   LMWN02 
LogicMachine Ambient with General Air Quality sensor   LMWN00 
LogicMachine Ambient EnOcean with Air Quality /  VOC sensor  LMWE02 
LogicMachine Ambient EnOcean with General Air Quality sensor  LMWE00 
 
 
 
Standards and norms compliance 
 
EMC:     EN61000-6-1  
     EN61000-6-3 
PCT     Certificate  
 
Technical data: 
 
Power supply:    24V DC Passive Power over Ethernet or from power  

     supply 

Power consummation:  2 W 
 
Interfaces:    10BaseT/100BaseTX  1 with PoE support 
     USB2.0    1     
     EnOcean 868MHz  1 (LMWE02, LMWE00) 
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     Bluetooth 3.0 and 4.0  1 
     Reset push button  1 
     Buzzer    1 
     RGB LED light   1 
     LED locator (blue)  1 
     Gesture control sensor 1 
     Humidity sensor  1  
     Temperature sensor  1 
     Air quality / VOC  1 (LMWN02, LMWE02)   

General air quality  1 (LMWN00, LMWE00) 
     Barometer   1  
     Ambient light sensor  1 

InfraRed blaster (optional) 1 
 
 
Connections:    KNXnet/IP:   Ethernet 
     Modbus TCP   Ethernet 
     BACnet IP   Ethernet 

Power supply:  Ethernet or Cage Clamp 
            
Target gases:    General air quality  hydrogen, ethanol, methane,  
         CO etc. 
     Air quality / VOC  ammonia, H2S, ethanol,  
         toluene and VOCs like  

acetone, ethanol, isoprene,  
CO2, methane, hydrogen,  
alcohols, esters, limonene etc. 

 
Operating elements   LED    1 ς CPU load 
         1 ς Activity / Indication 
 
 
Enclosure:    Material:     Wooden 
     Basic wood types:    Zebrano Radial 

Oak Tangential 
Black Lacquer 
White Lacquer 

     Custom wood types:    Beech 
Macassar Ebony 
Nut Europe 
Nut America 
Oak Radial 
Palisander 
Schizandra 
Red Lacquer   

  
     Dimensions:   107(W)x107(H)x22(L) mm 
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Usage temperature:   0C ... +45C 
Storage temperature:   -15C ... +55C 
Weight:    250g 
Warranty:    2 years 
Relative Humidity:    10...93 % without condensation  
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LogicMachine Ambient kit contains: 
 
1 x LM Ambient with an ecodesign wooden enclosure 
1 x 1.5 m Ethernet cable 
2 x wall screws Ø 3.5 mm, length 30 mm 
2 x nylon plugs Ø 3.5 ς 6 mm, length 30 mm 
1 x 24V DC power supply with PoE (optional)  
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2. Connection schemes 
 

 

 

3. Quick startup guide  

3.1. Mounting 

 

1. Drill two holes in the wall. The distance between holes is 82 mm. 
2. Insert nylon plugs in the wall, then insert screws 
3. Prepare Ethernet cable to be connected. We recommend to use a regular wall-mounting 

box. 
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4. Attach Ethernet/PoE cable to the device (either from EMBS Ethernet Switch outputs or from 
passive PoE adapter with 12-24V DC output!). If you use 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 by opening web browser (Chrome, Firefox, Safari are supported) 
and entering IP of the device HTTP://IP  
 
Secure access to the device is available via HTTPS://IP:Port  
 
 

3.3. Factory default  

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

¶ Press and hold for <10 sec ς reboot the device 

¶ Press and hold for >10 sec ς reset networking with IP to factory default 

¶ Press and hold for >10 sec and again press and hold for >10 sec ς full reset of 
configuration to factory defaults 

 
 

 
For more info please see here: http://openrb.com/discover-ip-of-logic-machine-or-streaming-
player/ 
 
 

3.4. IP settings 

 
In System configuration ĄNetwork Ą Interfaces window click on the specific interface to 
change the IP settings. 
  
 
 
 

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/
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ü Protocolς specific protocol used for addressing 

o Static IP ς static IP address. By default 192.168.0.10 
o DHCP ς use DHCP protocol to get IP configuration.  

Á Current IPς the IP address got from DHCP server. This field appears only if 
ǘƘŜ Lt ŀŘŘǊŜǎǎ ƛǎ ƎƛǾŜƴ ƻǘƘŜǊǿƛǎŜ ƛǘΩǎ ƘƛŘŘŜƴΦ    

ü Network mask ς network mask. By default 255.255.255.0 (/24) 
ü Gateway IP ς gateway IP address 
ü DNS server ς DNS server IP address 
ü MTUς maximum transmission unit, the 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 the top-right corner. This should be 
applied changes to take effect. 
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3.5. Discover LogicMachine IP address 

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

¶ Windows PC ς ServiceBrowser 

¶ Linux PC ς Avahi 

¶ Android ς ZeroConf Browser 

¶ iOS ς Discovery 
 
 
Windows PC 
 
Easiest way is by using the utility ServiceBrowser which can be downloaded here: 
http://marknelson.us/2011/10/25/dns-service-discovery-on-windows/ 

 
 

Linux PC 
The utility called Avahi, can be downloaded here: 
www.avahi.org 

http://marknelson.us/2011/10/25/dns-service-discovery-on-windows/
http://avahi.org/
http://www.avahi.org/
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Android 
The freely available app called ZeroConf Browser, can be downloaded in Play 
Store: 
https://play.google.com/store/apps/details?id=com.grokkt.android.bonjour&hl=en 

 

 

iOS/Mac OS 
The freely available app called Discovery, can be downloaded in App Store: 
https://itunes.apple.com/en/app/discovery-bonjour-
browser/id305441017?mt=8  
 
For iPad install the iPhone/iPod version of the utility. 
 

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
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3.6. Gesture control, Ambient light sensor 

 
For now LM Ambient can act either as gesture controller or used for ambient light detection. 
Further both modes could be used together. 
 
Main configuration is located in LM-Wall tab, under Gesture/Light sensor config button 

 

 
Gesture sensor mode 
 

ü Preset selection gesture ς defines how gestures are scanned ς either Left/Right or 
Up/Down movement 
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ü Number of active presets [1..5] ς number of active presets  
ü Preset select timeout (0= disabled) [0..60] ς defines how long the chosen preset will 

be active for operation (once timeout is reached RGB light will go off) 
ü Set preset to 0 after timeout ς once timeout is reached, define either to jump to 

first preset when you activate gesture control next time 
ü Preset number status object (read-only) ς KNX grp address defining status of 

current preset number 
ü Write to bus ς defines either to send KNX telegram 
ü Night mode on/off object ς KNX grp address defining night mode 
ü Beeper volume ς volume of the beeper 
ü Night mode beeper volume ς volume of the beeper when the night mode is 

activated 
ü Front light level (%) ς front blue light level in % 
ü Night mode front light level (%) ς front light level in % when the night mode is 

activated 

 
 

ü LED light color ς LED light color 
ü Preset on/off status object (read-only) ς preset on/off status object 
ü Write to bus ς defines either KNX telegram is sent to the bus 
ü Mode [ON/Off, Short/Long, Step dimmer] ς mode of the preset 
ü On/Off object ς grp address of On/Off object 
ü On preset (gesture start) ς in case of On/Off mode, an action to perform on ON 

state 
ü On release (gesture end) ς in case of On/Off mode, an action to perform on OFF 

state 
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ü Short press object ς in case of Short/Long mode, a grp address on short press 
ü Long press object ς in case of Short/Long mode, a grp address on long press 
ü On short press [Send 0, Send 1, Toggle] ς action to perform on short press 
ü On long press (>2 seconds) [Send 0, Send 1, Toggle, Start/Stop, Stop/Start] ς 

action to perform on long press 
ü Step dimmer object ς in case of Step dimmer mode, a grp address of step 

dimmer 
ü Dimmer step (%) ς dimmer step in % 
ü On preset (%) ς Value to set if Binary On command has been received 

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

 
 
 
Ambient light sensor mode 
 

 
ü Sensor gain ς amplification of sensor. If the device is used in darker place, 

increase this parameter. If the device is used in brighter place, decrease this 
parameter 

ü Ambient light level object ς KNX object to map to 
ü Write to bus ς defines either to send KNX telegram 
ü Send delta (%) ς send value if the sensor reading changes by specified delta 
ü Send timer (seconds) ς value send interval 
ü RGB light level object ς color spectrum value to detect type of light in the room 

(e.g. sunrise) 
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3.7. Sensors configuration 

 
Air quality 
 
There are two types of sensors for air quality possible: 
 

General air quality sensor: hydrogen, ethanol, methane, CO etc. 
Air quality / VOC sensor: ammonia, H2S, ethanol, toluene and different VOCs (Acetone, 
Ethanol, Isoprene, CO2, Methane, Hydrogen, Alcohols, Esters, Limonene etc.) etc.  

 

 
 

ü Link to object ς map to KNX object 
ü Write to bus ς defines either to send KNX telegram 
ü Send delta ς send value if the sensor reading changes by specified delta 
ü Send timer (seconds) ς send the value after specific time interval 
ü Value compensation ς value compensation for the reading 
ü Raw value at 0% - raw value of air quality sensor for 0% (worst) air quality 
ü Raw value at 100% - raw value of air quality sensor for 100% (best) air quality 
ü Current value ς current sensor reading. The higher the value the better the 

reading, so 100% is the best air quality 
ü Raw value ς 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. Table 
below shows some typical indoor contaminants and their sources. VOCs evaporate from 
substances, such as cleaning products, adhesives, paints, dry-cleaning 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 VOCs in 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 an 
indicator of occupancy as a CO2 sensor. 
 

Contamination Source Emission Source VOC 

Human Being Breath  Acetone, Ethanol, Isoprene, 
CO2 

Skin Respiration & 
Perspiration 

Nonanal, Decanal, alpha-
Pinene 

Flatulence Methane, Hydrogen 

Cosmetics Limonene, Eucalyptol 

Consumer Products Household Supplies Alcohols, Esters, Limonene 

Office Equipment Printers, Copiers, Computers Benzene, Styrene, Phonole 

Combustion Engines, Appliances, Smoke Unburnt Hydrocarbons, CO, 
CO2 

Building Materials Paints, Adhesives, Solvents, 
Carpets 

Formaldehyde, Alkanes, 
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 immediate health 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. A 
fish sandwich left in a desk drawer over a weekend may not be life threatening, but may smell 
ƭƛƪŜ ƛǘ ōȅ aƻƴŘŀȅΦ ¢ƘŜǎŜ ƻōƴƻȄƛƻǳǎ ƻŘƻǊǎ ǊŜŘǳŎŜ ŜǾŜǊȅƻƴŜΩǎ ǇǊƻŘǳŎǘƛǾƛǘȅ ǳƴǘƛƭ ǘƘŜ ƻŘƻǊ ƛǎ 
eliminated. A single person entering or passing through a space may deteriorate the air quality 
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 correct 
the problem.  
 
 
Humidity 
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ü Link to object ς map to KNX object 
ü Write to bus ς defines either to send KNX telegram 
ü Send delta ς send value if the sensor reading changes by specified delta 
ü Send timer (seconds) ς send the value after specific time interval 
ü Value compensation ς value compensation for the reading 
ü Current value ς current sensor reading 

 
 
 
 
Pressure 
 

 
ü Link to object ς map to KNX object 
ü Write to bus ς defines either to send KNX telegram 
ü Send delta ς send value if the sensor reading changes by specified delta 
ü Send timer (seconds) ς send the value after specific time interval 
ü Value compensation ς value compensation for the reading 
ü Current value ς current sensor reading 
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Temperature 
 

 
 

ü Link to object ς map to KNX object 
ü Write to bus ς defines either to send KNX telegram 
ü Send delta ς send value if the sensor reading changes by specified delta 
ü Send timer (seconds) ς send the value after specific time interval 
ü Value compensation ς value compensation for the reading 
ü Current value ς current value of sensor reading 
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3.8. LED configuration 

 
LED configuration is located under LED config button in LogicMachine Ą LM-Wall. 
 

  
 

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

ü RGB LED object ς KNX group address for back RGB LED. It can be used for ambient 
lighting, notifications, informative purpose when used together with gesture sensor.  
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3.9. MOSAIC application 

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

1. Open the controller's web 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 

visualization. 
4. When you have made visualization, enter Client mode  

 
Client mode Home screen 
 
This is a first screen that you will see after opening Mosaic application. First page consists of 
Notification, Room and Control Type areas. You can browse the objects either by rooms or by 
functions.  
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For example, entering one of room, you see the following view 
 

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

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

 
 
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 rooms for end-users. Just click on Add new room, then 
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 right-click on it's title 
and select the option you want. 
 
 

 
 
Widgets 
 
To add new widget on the home or room screen just click to Add new widget at 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 it - it will appear on the screen. A popup window with widget's properties 
opens automatically at the same moment. 
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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" button. Well done, the widget on the screen. Right-
click on it to see/edit it's properties or delete the widget. 
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Notifications 
 
There is a special Messages field in Client mode where you can send specific notifications or 
alerts. Use storage name mosaic-message to write notifications.  
 
 

 
 

  
 

 

3.10. Standards supported 
 

 

¶ KNXnet/IP 

¶ Modbus TCP, Client/Server 

¶ BACnet IP, Client/Server 

¶ Bluetooth 3.0 and 4.0 

¶ EnOcean 868MHz 

¶ GSM (through USB) for sending SMS notifications and controlling the installation by 
receiving SMS commands. 

¶ 1-Wire 

¶ AllJoyn 

¶ SMTP/E mail, SSL 

¶ SIP  

¶ XML (export object values, alerts or errors; integration with Fidelio) 

¶ RSS (read Error or Alert tab content) 

¶ JSON, XMPP 

¶ MQTT 

¶ REDIS 

¶ etc. 
 
The system is made so that each of the standards can be used with each other, so LogicMachine 
can act as BACnet to Modbus gateway or Modbus to GSM etc.  
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3.11. Firmware upgrade 

 
Note! Before each upgrade please backup your visualization, scripts and object in Logic 
Machine Ą Tools Ą Backup.  
 
Note! After each upgrade, we strongly recommend to clean your browser cache. 
 
 
Use web browser to 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.  
 
Complete system upgrade can be done in System Configuration ĄSystem ĄUpgrade firmware 
 

 
 
 
LogicMachine visualization upgrade or patch installation can be done in Utilities tab and press 
on Install updates icon. After *.LMU file is chosen from the corresponding location press Save 
button. The device will be rebooted after 5 seconds and new firmware will be installed.  
 

http://www.openrb.com/
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3.12. KNX and Filtering table settings 

 

KNX specific configuration is located in System configuration  

window. 
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General tab 
 
ü Mode [ EIBnet IP Tunneling / EIBnet IP Tunneling(NAT mode) / EIBnet IP Routing] ς KNX 

connection mode. LogicMachine Ambient has  KNX IP support, by default it is set to 
EIBnet IP Routing 

ü KNX address ς KNX physical address of the device 
ü KNX IP features ς Use this device with KNX IP features e.g. for KNXnet/IP network 

configuration 
ü Multicast IP ς multicast IP address 
ü Multicast TTL ς Time to live for multicast telegram in seconds 
ü Maximum telegrams in queue ς count of maximum telegrams in the queue 

 
 
 
IP > TP filter 
 
Filtering table for telegrams going from IP network to KNX TP1 is located in this submenu. 
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ü Apply filter to tunneling ς either to apply filter policy to telegrams in tunneling 
mode. If ETS is used it is recommended to turn this feature off. 

ü SRC policy [No filter / Accept selected individual addresses / Drop selected individual 
addresses]ς policy to apply to the list of source addresses 

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

ü DST group policy[No filter / Accept selected group addresses / Drop selected group 
addresses]ς policy to apply to the list of destination group addresses 

ü Group address list ς 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 features should be on for filter to work. Filtering lists are updated at 
once, changing policies requires restart. 

 

Note that group address list can be filled automatically by checking necessary group 

addresses in LogicMachine Ą Objects list 

 

 

TP > IP filter 

Filtering table for telegrams going from KNX TP1 to IP network is located in this submenu. 
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ü Apply filter to virtual objects ς either to apply filter policy to objects added in 
Objects tab as virtual objects without attraction to bus 

ü SRC policy [No filter / Accept selected individual addresses / Drop selected individual 
addresses]ς policy to apply to the list of source individual addresses 

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

ü DST group policy [No filter / Accept selected group addresses / Drop selected group 
addresses]ς policy to apply to the list of destination group addresses 

ü Group address list ς 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 features should be on for filter to work. Filtering lists are updated at 
once, changing policies requires restart. 



35 

 

 

3.13. Quick guide - create visualization for iPad/PC 

 

1. Import objects 
 

Fastest way is to import *.ESF file from ETS in Logic Machine Ą . 

 

Or connect LM to the bus and it will detect objects automatically (in yellow) in Objects tab once 

they are activated. Objects can be added manually as well. 
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2. Prepare graphics 

Either in Adobe Illustrator or any ready images can be used. In this example we use professionally 

created designs in Illustrator in SVG form (so we can do scaling depending of the screen size and 

not losing the quality) 

a) basic background which can be changed by necessity 
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b) foreground which will stay unchanged 
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Add both files in Logic Machine Ą Vis. Graphics Ą Images/Backgrounds 

 
Prepare set of icons (preferably in SVG form) and add them in Logic Machine Ą Vis. Graphics Ą 
Icons. Or you can use icons predefined in LogicMachine by default. 
 

 



39 

 

 

/ǊŜŀǘŜ άŦƭƻƻǊέ structure and add objects to the map 
 

 

In Logic Machine ĄVis.structure menu the structure of the visualization is defined and 

visualization backgrounds are uploaded. Use icon to add floor.  

 

In this example we will create a new floor ƴŀƳŜŘ άмψǇŀƎŜψIέ anŘ ά.ŀǘƘǊƻƻƳψIέ. First Floor 

will be a dashboard with link to other rooms and functions. Choose screen resolution for which 

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

added before. 
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Add objects to newly created visualization map 
 

After the building and floor structure is defined, it is visualized in Visualization tab. Controlled 

and monitored objects can be added and managed in this section. Both side bars can be 

minimized by pressing on left/right arrow icon making the map more visible especially on small 

displays. 
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Objects can be added to the map by clicking on Unlock current floor plan for editing button. In 

this example we are creating first page of visualization which will link to other Floors with specific 

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

location.  

This exampleΩǎ secondary background already contains icons on it, so what is needed, is to add 

transparent image in Vis.graphics and add this image on top of every icon. 

 

 

When all links are defined, press Save and reload floor plan button.  

In same way fill the Bedroom plan with object parameters in Object tab. 
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Launching visualization on touch device (iPad in this case) 
 

¶ Make sure your iPad is connected wirelessly to the Logic Machine 

¶ Lƴ ǘƘŜ ōǊƻǿǎŜǊ ŜƴǘŜǊ [ƻƎƛŎ aŀŎƘƛƴŜΩǎ Lt όŘŜŦŀǳƭǘ мфнΦмсуΦлΦмлύΦ  

¶ Click on the User mode visualization 
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¶ Save the application as permanent/shortcut in your iPad 

 

Touch visualization is also automatically created with list of Floor objects. 
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4. Graphical User Interface Login 
 

LogicMachine has IP address 192.168.0.10 set by default to LAN interface. Use this address as 

www address in the browser's address field.  

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

After successful login a default page appears. 

 

 

 

¶ Logic Machine ς visualization creator, scripts, sensor configuration, gateway 
configuration, object relations, alerts, KNX objects and  designing building view and 
visualization maps 

 

¶ System config ς IP and KNXnet/IP specific configuration, system logs  
 

¶ Visualization ς  defined visualization maps with objects 
 

¶ Touch  ς Light version of visualization for small touch screen devices 
 

¶ Schedulers ς User defined schedulers 
 

¶ Trend logs ς Trends for data logs 
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First screen of the interface is a constructor of applications ς you can change applications which 
you see on specific device, change background color, install or remove apps, sort order etc. 
Note that the mentioned 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 applications. 

You can access control window by clicking on the icon on top left corner  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



46 

 

 

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

4.2. Customize background / Language 

 
By clicking on Customize menu, you access the window where you can choose background 
image of your first screen for this particular device 

 
 
You can choose the interface language by clicking on Language drop-down menu. 
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After you choose the style, the interface is automatically set to chosen background 
 

 
 
 

4.3. Find applications 

 

By clicking on the zoom icon  on the left top corner, you can quickly find applications 
containing search phrase. 
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4.4. Unlock the screen for sorting order 

 
Sorting the order of applications is available when the screen is unlocked. Press Unlock icon for 

this purpose  

 

Once sorting is done, click on Lock icon  
 
 

4.5. Adding/removing apps ς app administration 

 

Password 

admin 

 

Click on plus icon to enter the administration window of apps  
¢ƘŜ ŀŎŎŜǎǎ ǇŀǎǎǿƻǊŘ ƛǎ ΨadminΩ ōȅ ŘŜŦault. 
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On the default App management page you see available applications.  
 
 
 
 
 
 
 
 

 
 
You can add the App to your first screen by clicking on Install button and approve the choice 
 

 
 
The installed Apps will appear then in Installed section where you can uninstall them by 
necessity.  
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You can install the app also from the file, by clicking on Install from file entry 
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There is also an option to Show/Hide Apps on the first screen 

 
By checking Allow user to show/hide apps you can enable or disable this possibility for 
visualization users.  
 
 

By pressing on this icon  you will be redirected to initial front page. 
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5. Application development 
 
 
Available libraries/frameworks 

a jQuery v2 (http://jquery.com/) 

a Bootstrap v3 (http://getbootstrap.com) 

a Font Awesome v4 (http://fontawesome.io) 

Bootstrap comes without Glyphicons, use Font Awesome instead. 

 

Base directory structure 

 

a /data ς  apps and widgets are stored here, accessible at http://IP/apps/data/ 

a /libs ς Lua library storage, loaded via require('custom.lib') where lib is library name. 

a /user ς allows storing user files and LP scripts, accessible at http://IP/user/  

 

App / Widget structure 

 

Application name (ID) must be unique and can only contain alphanumeric characters, hyphens 

and underscores. Maximum name length is 64 characters. 

 

Directory structure 

 

a index.lp or index.html ς required for apps, unless url is specified, clicking app icon will 

open app directory in the same window. Applications must provide a Back button so 

user can return to starting page 

a icon.svg or icon.png ς required for apps, contains application icon, SVG is 

recommended 

a widget.lp or widget.js ς required for widgets, can contain JavaScript + Lua code or pure 

JavaScript source which displays widget contents 

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

a url ς optional for apps, text file with URL that should be open when icon is clicked 

a style.css ς optional for widget, contains custom CSS stylesheet for given widget 

a config.lp or config.html  ς optional configuration file, see description below 

 

In widget mode icon element ID is the 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. 

 

http://jquery.com/
http://getbootstrap.com/
http://fontawesome.io/
http://ip/apps/data/
http://ip/user/
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Default widget size is 100×100px. Width/height can be increased by calling setWidgetSize(cols, 

rows) on widget element.  Width formula: cols * 110 ς 10, height formula: rows * 110 ς 10 

 

Example 

 

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

inside of widget container: 

(function() {  
  // 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%')  // full height  
    .attr('data', '/apps/data/clock/clock.svg') // SVG image source  
    .appendTo(el); // add to container  
})();  
 
 

Configuration 
 
a Application directory must contain either config.lp or config.html file 

a This file must contain form element, id must be set in myapp-config format, where myapp 

is unique application name 

a Data exchange is done via events triggered on form element: 

Ĭ config-load ς (to app) provides an object with all configuration key/value pairs 

Ĭ config-check ς (to app) triggered when Save button is clicked, app configuration must 

either show an error message if configuration is invalid or trigger config-save 

Ĭ config-save ς (from app) saves configuration on server side and closed modal window, 

application must pass configuration parameters as an object 

a Configuration can be accessed from Lua using these functions: 

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

value or nil if key is not found 

Ĭ config.getall(app) ς return table with all configuration values for given application 

name or nil if configuration is empty 

Ĭ config.set(app, key, value) ς adds a new key/value pair or overwrites an existing one 

Ĭ config.setall(app, cfg) ς overwrites existing config with given cfg table with 

keys/values 

Ĭ config.delete(app, key) ς deletes existing key/value pair 

a Unpublished apps that have configuration file present will appear under Dev apps in 

admin page 
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Example (config.html) 

 

Create a simple for element with single numeric input which accepts values in 0..100 range 

 

<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() {  
  var el = $( '#myapp- config') // form element  
    , input = $('#myapp - input'); // input element  
 
  // set element values when config is loaded  
  el.on('config - load', function(event, data) {  
    $.each(data, function(key, value) {  
      $('#myapp - ' + key).val(value);  
    });  
  });  
 
  // runs when Save button is clicked  
  el.on('config - check', function() {  
    var val = parseInt(input.val(), 10) // input value  
      , min = parseInt(input.attr('min'), 10) // minimum value  
      , max = parseInt(input.attr('max'), 10); // maximum value  
 
    // invalid value  
    if (isNaN(val) || val < min || max < val) {  
      alert('Please enter a value between ' + min + ' and ' + max);  
    }  
    // all good, save configuration  
    else {  
      el.triggerHandler('config - save', { input: val  });  
    }  
  });  
})();  
</script>  
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localStorage wrapper functions 

 

localStorage allows saving client-side configuration. Several functions are provided to safely execute 

localStorage functions, as they might fail is some cases like private mode on iOS. It also allows storing any 

values that can be serialized using JSON.stringify. 

 

a storeSet(key, value) ς sets key/value pair 

a storeGet(key) ς  retrieves key value, returns null when key is not found 

a storeRemove(key) ς removes key from storage 

 

Storage keys must be prefixed with unique application name 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.lang ς current language or undefined if default language is used 

a $.i18n.add(ns, dictionary) ς adds translations to current dictionary, ns must be a unique 

application name 

a $.i18n.translate(key, default, vars) or $.tr(key, default, vars) ς translates a given key or uses 

default value if translation is not found for current language. Additional vars object can 

be passed to replace variables inside of translation text 

 

Example 1 

// register transl ÁÔÉÏÎ ÆÏÒ ÁÐÐÌÉÃÁÔÉÏÎ ƧÍÙÁÐÐƨ 
$.i18n.add('myapp', {  
  // 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 });  
 
ƳƳ ÁÌÅÒÔÓ Ƨ(ÅÌÌÏ *ÏÈÎƗ ÃÕÒÒÅÎÔ ÔÅÍÐÅÒÁÔÕÒÅ ÉÓ ʧʦƨ ÉÆ ÃÕÒÒÅÎÔ ÌÁÎÇÕÁÇÅ ÉÓ ƧÍÙÌÁÎÇƨ 
ƳƳ ÏÔÈÅÒ×ÉÓÅ ÁÌÅÒÔÓ Ƨ.Ï ÔÒÁÎÓÌÁÔÉÏÎƨ 
alert(text);  

 
 

Example 2 

You can apply translation to jQuery selectors by using tr function: all HTML elements that have tr 

class and data-tr-key attribute will have contents replaced with translated version 

 

HTML: 

 

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

 

JavaScript: 

 

// register french translatio n 
$.i18n.add('myapp', {  
  fr: {  
    hello: 'Bonjour!'  
  }  
});  
 
// 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 enclosed in <?  ?> tags, 

closing tag at the end of the document is not required. 

 

Example 

Print current date 

 

<!DOCTYPE html> 

<html>  

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

</html>  

 

Available functions: 

 

a header(hdr) ς  adds a custom header to the output 

a getvar(name) ς returns named GET/POST variable or nil when variable is not set 

a getvars() - returns all GET/POST variables as Lua table 

a getcookie(name) ς returns named cookie contents or nil when cookie is not set 

a print(...) ς outputs any number of variables, ending output with CRLF 

a write(...) ς similar to print but does not output CRLF at the end 

a escape(val) ς escape single/double quotes, less than/greater than characters to HTML 

entities 

 

Library package is loaded via require('apps') and provides access to these functions: 

a all built-in LM functions: alert, log, grp, storage etc 

a config library 

a vprint(...) and vprinthex(...) functions to view variable contents in human-readable form 

a json library 

 

Example 

 

Output multiplication table. Size can be a GET/POST variable in 1..20 range (defaults to 10). 

<!DOCTYPE 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 --  set to default value if empty or invalid  
end 
?> 
<table border="1" cellpadding="3">  
<? for i = 1, size do ?>  
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  <tr>  
    <? for j = 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 use alias parameter τ either object group address or object name. (e.g. '1/1/1' 

or 'My object') 

Finding single/multiple objects 

 

grp.find(alias) 

Returns single object for given alias. Object value will be decoded if data type is set. 

Returns nil when object cannot be found, otherwise it returns table with the following 

items: 

Å address τ object group address 

Å updatetime τ latest update time in UNIX timestamp format. Use os.date() to 

convert to readable date formats 

Å name τ unique object name 

Å datatype τ object data type 

Å decoded τ set to true when decoded value is available 

Å value τ decoded object value 

grp.tag(tags [, mode]) 

Returns a table containing objects with given tag. Tags parameter can be either table or a 

string. Mode parameter can be either 'or' (default τ returns 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 type. Dpt can be either a string όάōƻƻƭέΣ άǎŎŀƭŜέΣ 

άǳƛƴǘонέ ŜǘŎύ ƻǊ ŀ ŦƛŜƭŘ ŦǊƻƳ dt table (dt.bool, dt.scale, dt.uint32). For example, if dpt is set 

http://openrb.com/docs/lua.htm
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to dt.uint8, in normal mode all sub-datatypes like dt.scale and dt.angle will be included. If 

exact data type match is required, set strict to true. 

grp.all() 

Returns a table with all known objects. 

Helpers 

grp.alias(alias) 

Converts group address to object name or name to address. Returns nil when object 

cannot be found. 

grp.getvalue(alias) 

Returns value for given alias or nil 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 parameter. Returns 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 used to return the result of read request. Use event-based 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.gettags(alias) 

Returns a table with all tags that are set for given alias. 

grp.addtags(alias, tags) 

Adds single or multiple tags to given alias. Tags parameter can be either a string (single 

tags) or Lua table consisting of strings (multiple tags). 

grp.removetags(alias, tags) 

Removes single or multiple tags from given alias. Tags parameter can be either a string 

(single tags) or Lua table consisting of strings (multiple tags). 
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grp.removealltags(alias) 

Removes all tags for given alias. 

grp.settags(alias, tags) 

Overwrites all tags for given alias. Tags parameter can be either a string (single tags) or 

Lua table consisting of strings (multiple tags) 

Object creation and modification 

grp.setcomment(alias, comment) 

Sets comment field for given alias 

grp.create(config) 

Creates a new or overwrites an existing object based on provided config, which must be 

a Lua table. Returns object ID on success, nil plus error message otherwise. 

Config fields: 

a datatype ς required, object data type. Can be either a string όάōƻƻƭέΣ άǎŎŀƭŜέΣ 

άǳƛƴǘонέ ŜǘŎύ ƻǊ ŀ ŦƛŜƭŘ ŦǊƻƳ dt table (dt.bool, dt.scale, dt.uint32) 

a name ς optional, unique object name. If an object with the same name already 

exists, numeric prefix will be added 

a comment ς optional, object comment (string) 

a units ς optional, object units/suffix (string) 

a address ς optional, object group address (string). If not set the first free address 

from configured range will be used 

a tags ς optional, object tags, can be either a string (single tags) or Lua table 

consisting of strings (multiple tags) 

If an object with the same group address already exists, only units, datatype and 

comment fields will 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) ς executes given query, return value can be either a database cursor 

or query result 

a db:escape(value) ς escapes given string value so it can be safely used in a query 

a ŘōΥǉǳŜǊȅόǉǳŜǊȅΣ Χύ ς executes given query, question marks in the query are replaced by 

additional parameters (see examples below) 

 

INSERT/UPDATE/DELETE helpers 

Note: Lua tables passed as values and where parameters must not have fields that are not 

present in given database table. Otherwise query will fail 

a db:insert(tablename, values) ς performs INSERT query based on given values 

a db:update(tablename, values, where) ς performs UPDATE query based on given values 

and where parameters 

a db:delete(tablename, where) ς performs DELETE query based on where parameter 

SELECT helpers 

Note: parameters must be passed in the same way as for db:query() function 

a ŘōΥƎŜǘƻƴŜόǉǳŜǊȅΣ Χύ ς returns first field value from the first matching row from given 

query 

a ŘōΥƎŜǘǊƻǿόǉǳŜǊȅΣ Χύ ς returns first matching row from given query 

a ŘōΥƎŜǘƭƛǎǘόǉǳŜǊȅΣ Χύ ς returns complete query result as Lua table, where each table item 
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is first field from each row 

a ŘōΥƎŜǘŀƭƭόǉǳŜǊȅΣ Χύ ς returns complete query result as Lua table, where each table item 

is Lua table with fieldҦvalue 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 LogicMachine configuration management. The main menu consists 
of the following menus: 

 

¶ Scripting ς scripting repository management 

¶ Objectsς KNX bus object management 

¶ Object logsς KNX bus object historical logs 

¶ Schedulersς administrator interface for user mode schedulers 

¶ Trend logs ς administrator interface for trend logs 

¶ Vis.structure ς visualization structure definition 

¶ Visualizationς Visualization creation, control and monitoring 

¶ Vis.graphicsς icon, background, font management  

¶ Utilities ς utilities including import from ETS, reset object DB, backup, update system 
installation 

¶ User access ς User access management 

¶ BACnet ς BACnet client with scanner 

¶ Modbus ς Modbus mapper 

¶ Enocean ς Enocean mapper 

¶ BLE ς Bluetooth mapper 

¶ 1-wire ς 1-wire object mapping to KNX 

¶ Alerts ς alert messages defined with alert function 

¶ Logs ς log messages defined with log function 

¶ Error log ς error messages in KNX bus 

¶ Help ς documentation for scripting syntaxes  
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6.1. Scripting 

 
Scripting menu allows adding and managing various scripts, depending on the type of the script. 
There are two ways to program logics ς blocks and via Lua programming language. Most of the 
Lua language aspects are covered in the first edition of "Programming in Lua" which is freely 
available at http://lua.org/pil/  
 
Note! Here is available LUA Reference Manual for LogicMachine: 
http://openrb.com/docs/lua.htm  
 
 
 
There are six main types of scripts: 

Event-based ς scripts that are executed when a group event occurs on the bus. Usually used when nearly 

real-time response is required. 

Residentς 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. 

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

presence simulations. 

User libraries ς user defined scripts to call from other scripts 

Common functions ς common functions to call from other scripts 

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

 

6.1.1. Block programming 

 
In order to create blocks, enable this functionality in Utilities Ą General configuration Ą Enable 
Block Editor.  
 
Once the script is added, you can see puzzle icon to access Block editor. 
 

 

http://lua.org/pil/
http://openrb.com/docs/lua.htm
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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.  

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

 
Press Delete button or drag the block to the garbage if you want to delete it 
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You can always look at the LUA code by clicking on Show/Hide Lua code button. This will allow 
to learn the scripting language. 
 

 
 

6.1.2. Block functions 

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

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

¶ First line must have Function keyword followed by the function name 

¶ Second line contains short function description which is shown as block title 
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¶ If third line contains Comment keyword, all following lines until Input or 
Output will be added to block comment tooltip 

¶ Optionally, block color may be specified in hexadecimal format (#f00 or 
#ff9900) or numeric format as hue value between 0 and 359 

¶ Following lines contain input and output lists. Each block can have any number 
of inputs and outputs: 
Inputs are a function parameter, other blocks can be connected to inputs by 
default. If input definition has [object], [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 corresponding 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]  
function in 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. 
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6.1.3. Adding a new script 

 
Click on Add new script button on the bottom part of the Event-based, Resident or Scheduled 
submenus 
 
 

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

Event-based 
 

 
 

ü Script name ς the name of the script 
ü Group address / Tag ς specific group address or tag name on which the script will be 

triggered 
ü Activeς specifies whether the script is active (green circle) or disabled (red circle) 
ü Execute on group readς specifies whether the script is executed on KNX group read 

telegram 
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ü Category ς 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 in  script listings page 

ü Descriptionς description of the script 
 

 
Resident 

 

 
 
ü Script name ς the name of the script 
ü Sleep interval (seconds) ς interval after which the script will be executed.  
ü Activeς specifies whether the script is active (green circle) or disabled (red circle) 
ü Category ς 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 in 
Tools  script listings page 

ü Descriptionς description of the script 
 
Scheduled 
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ü Script name ς the name of the script 
ü Minute ς Minute 
ü Hour ς Hour 
ü Day of the month ς Day of the month 
ü Month of the year ς Month of the year 
ü Day of the week ς Day of the week 
ü Activeς specifies whether the script is active (green circle) or disabled (red circle) 
ü Category ς 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 in Tools  script listings page 

ü Descriptionς description of the script 
 

List of scripts 

 
 
There are five actions you can do with each of the script: 
 

Duplicate ς Duplicate the script with its source code 
Editor ς Enter scripting editor to write specific code for the particular program. It can be 
source code editor or block programming 
Active ς Make script active (green) or deactivate it (red) 
Delete ς Delete the script. When pressing this icon the confirmation is asked to accept 
the delete.  
 

 

6.1.4. Event-based scripting 

Event-based scripting can be used to implement custom logic for group address or tag events. 
User-defined function is executed when a "group write" ƻǊ άƎǊƻǳǇ ǊŜŀŘέ όƛŦ ŎƘŜŎƪŜŘ ǿƘƛƭŜ ŀŘŘƛƴƎ 
the script) event occurs for given group address. Event information is stored in global event 
variable.Variable contents: 

¶ dstraw (integer) τ raw destination group address 
¶ srcraw (integer) τ raw source individual address 
¶ dst (string) τ decoded destination group address (for example: 1/1/4) 
¶ src (string) τ decoded source individual address (for example: 1.1.2) 
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¶ type (string) τ type of event, either "groupwrite", "groupread", "groupresponse". 
Currently user-defined scripts are bound to "group write" events only. 

¶ dataraw (integer/string) τ raw binary data 
¶ datahex (string) τ data as a hex-encoded string which can be used to convert value to 

Lua variable 

Note! event variable is available only in Event-based functions, not in Resident and Scheduled. 
 
Note! All event-based scripts are executed in a single queue-like manner. Make sure event scripts 
do not contain infinite loops, sleep calls or other blocking parts. 
 
Note! To get event value in scripts, use the following command: a = event.getvalue() 
 
Note! To get event group address object name, use the following command:  
a = grp.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 parallel they should 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 each timer call. 
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6.1.7. Script editor 

 

When a script is added  icon appears in Editor column that allows opening a script in scripting 
editor and re-working it with built-in code snippets. 
 

 
 
 
The idea is that not knowing the syntaxes you get a helper for writing your own scripts. Code 
snippets 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 are three main groups of Script editor: 
 
Helpers ς predefined code snippets, like if-then statement. Helpers consist of three main sub-
groups: 

Conditionals ς If Else If, If Then etc. 
Loops and iterators ς Array, Repeat..Untiletc 
Math ς Random value, Ceiling, Absolute value, Round etc. 
Objects/KNX bus ς Get object value, Group read, Group write, Update interval etc. 
Storage ς Get data from storage, Save data to storage  
Script control ς Get other script status, enable or disable other scripts 
Alerts and logs ς Alert, Log variables, Formatted alert 
Time functions ς Delay script execution 
Miscellaneous ς Sunrise/sunset etc. 
Serial ς Communication through internal LogicMachine IO ports 
Modbus ς Create RTU/TCP connection, Write register, Read register etc. 
DMX ς Communication with DMX devices 
 

Data types ς choose object by data type 
Scripts ς 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.  
 

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

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

6.1.8. Object functions 

 

grp provides simplified access to the objects stored in the database and group address request 
helpers. 
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Most functions use alias parameter τ object group address or unique object name. (e.g. '1/1/1' 
or 'My object') 

 

grp.getvalue(alias) 
Returns value for the given alias or Lua nil when 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. Returns Lua nil when object cannot be 
found, otherwise it returns Lua table with the following items: 

¶ address τ object group address 

¶ updatetime τ latest update time in UNIX timestamp format. Use Lua os.date() to convert 
to readable date formats 

When object data type has been specified in the 'Objects' module the following fields are 
available: 

¶ name τ unique object name 

¶ datatype τ object data type as specified by user 

¶ decoded τ set to true when decoded value is available 

¶ value τ decoded object value 

 

grp.tag(tags, mode) 
Returns Lua table containing objects with the given tag. Tags parameter can be either Lua table or 
a string. Mode parameter can be either 'all' (return objects that have all of the given tags) or 'any' 
(default τ returns objects that have any of the given tags). You can useReturned object 
functions on the returned table. 

 

grp.alias(alias) 
Converts group address to object name or name to address. Returns Lua nil when object cannot 
be found. 

 

6.1.9. Returned object functions, group communication functions 

 
Objects received by using grp.find(alias) or grp.tag(tags, mode) have 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 object's group address. Data type is taken from the database if 
not specified as second parameter. Returns Lua boolean as the result. 
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object:response(value, datatype) 
Similar to object: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 event-based script instead. 

 

object:update(value, datatype) 
Similar to object:write, but does not send 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 multiple object 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 Lua boolean as the result. 

 

grp.response(alias, value, datatype) 
Similar to grp.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 event-based 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. 

 

6.1.11. Object function examples 

Find object by name and write new value. 

1.  myobject =grp.find ( 'My object' )  

2.  --  grp.f ind will return nil if object was not found  

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.  i f  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 

 
knxdatatype object provides data encoding and decoding between Lua and KNX data formats. 

 

knxdatatype.decode(value, datatype) 
Converts hex-encoded 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: 

¶ success τ decoded data as Lua variable (type depends on data type), value length in 
bytes 

¶ error τ 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 (in bold) is given below: 

¶ 1 bit (boolean) - dt.bool τ boolean 

¶ 2 bit (1 bit controlled) - dt.bit2 τ number 

¶ 4 bit (3 bit controlled) - dt.bit4 τ number 

¶ 1 byte ASCII character - dt.char τ string 

¶ 1 byte unsigned integer - dt.uint8 τ number 

¶ 1 byte signed integer - dt.int8 τ number 

¶ 2 byte unsigned integer - dt.uint16 τ number 

¶ 2 byte signed integer - dt.int16 τ number 
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¶ 2 byte floating point - dt.float16 τ number 

¶ 3 byte time / day - dt.time τ table with the following items: 
o day τ number (0-7) 
o hour τ number (0-23) 
o minute τ number (0-59) 
o second τ number (0-59) 

¶ 3 byte date - dt.date τ table with the following items: 
o day τ number (1-31) 
o month τ number (1-12) 
o year τ number (1990-2089) 

¶ 4 byte unsigned integer - dt.uint32 τ number 

¶ 4 byte signed integer - dt.int32 τ number 

¶ 4 byte floating point - dt.float32 τ number 

¶ 4 byte access control - dt.access τ number, currently not fully supported 

¶ 14 byte ASCII string - dt.string τ string, null characters ('\0') are discarded during 
decoding 

 

6.1.14. Data storage function 

 
storage object provides persistent key-value data storage for user scripts. Only the following Lua 
data types are supported: 

¶ boolean 

¶ number 

¶ string 

¶ 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 value (nil if 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 to 
store different types of data. 

 

Examples 

¶ The following examples shows the basic syntax of storage.set. Result will return 
boolean true since the passed parameters are correct 

 

result =storage.set ( 'my_stored_value_1' , 12.21 )  
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¶ This example will return false as the 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  

 

 

¶ The following examples shows the basic syntax of storage.get. Assuming that key value 
was not found, first call will return nil while second call will return number 0 which 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 0 if value is not found  

 

 

¶ When storing tables make sure to check the returned result type. Assume we have 
created a storage item with key test_object_data. 
 

 

1.  objectdata ={}  

2.  objectdata.temperature =23.1  

3.  objectdata.scene ='default'  

4.  resul t =storage.set ( 'test_object_data' , objectdata ) --  store objectdata variable as 

'test_object_data'  

 

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

1.  objectdata =storage.get ( 'test_object_data' )  

2.  if  type ( objectdata ) =='table'  then  

3.  i f  objectdata.temperature > 24 then  

4.  --  do something if temperature level is too high  

5.  end 

6.  end 

 

 

6.1.15. Alert function 

 

alert(message, [var1, [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 Lua string.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(var1, [var2, [var3, ...]]) 
Converts variables to human-readable 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 ={  key1 ='value1' , key2 =2}  

3.  b ='test'  

4.  c =123.45  

5.  --  logs all passed variables  

6.  log ( a, b, c )  

 

6.1.17. Scheduled scripting date/time format 

 

Scheduled scripting uses standard cron format for date/time parameters. Valid values are: 

*  τ execute script every minute, hour or day. 

*/N  τ 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 hour parameter 
set to */8  will be executed when hour is 0, 8 and 16. 

N τ execute script exactly at N minute, hour or day. 

N-K τ execute script when minute, hour or day is between N-K range (inclusive). 

N,K τ it is possible to specify several N and N-K type parameters separated by comma. For 
example, script with minute parameter set to 15,50-52 will get executed when minute is 
15, 50, 51 and 52 

 

6.1.18. Time function 

 
os.sleep(delay) 
Delay the next command execution for the delay seconds. 
 
os.microtime () 
Returns two values: current timestamp in seconds and timestamp fraction in nanoseconds 
 

http://en.wikipedia.org/wiki/Cron
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os.udifftime (sec, usec) 
Returns time difference as floating point value between now and timestamp components 
passed to this function (seconds, nanoseconds) 

 

6.1.19. Data Serialization 
 

serialize.encode (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, and pattern matching. When indexing a string in Lua, the first character is at position 
1 (not at 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 is at position -1, and so on. 
The string library provides all its functions inside the table string. It also sets a meta table for 
strings where the __index field points to the string table. Therefore, you can use the string 
functions in object-oriented style. For instance, string.byte(s, i) can be written as s:byte(i).The 
string library assumes one-byte character encodings. 
 
 

string.trim (str) 
Trims the leading and trailing spaces off a given string. 
 
string.split (str, sep) 
Splits string by given separator string. Returns Lua table. 

 
 

string.byte (s [, i [, j]]) 
Returns the internal numerical codes of the characters s[i], s[i+1], ···, s[j]. The default value for i 
is 1;the default value for j 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 which each character has the internal numerical code equal to its corresponding argument. 
Note that numerical codes are not necessarily 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 s where this occurrence starts and ends; otherwise, it returns nil. A third, optional numerical 
argument init specifies where to start the search; its default value is 1 and can be negative. A 
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value of true as a fourth, optional argument plain turns off the pattern matching facilities, so the 
function does a plain "find substring" operation, with no characters in pattern being considered 
"magic". Note that if plain is given, then init must be given as well. If the pattern has captures, 
then in a successful match the captured values are also returned, after the two indices. 
 
string.format (formatstring, ···) 
Returns a formatted version of its variable number of arguments following the description given 
in its first argument (which must be a string). The format string follows the same rules as the 
printf family of standard C functions. The only differences are that the options/modifiers *, l, L, 
n, p, and h are not supported and that there is an extra option, q. The q option formats a string 
in a form suitable to be safely read back by the Lua interpreter: the string is written between 
double quotes, and all double quotes, newlines, embedded zeros, and backslashes in the string 
are correctly escaped when written. For instance, the call 
 

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

will produce the string: 
 

     "a string with \"quotes\" and \ 

      new line" 

 

The options c, d, E, e, f, g, G, i, o, u, X, and x all expect a number as argument, whereas q and s 
expect a string. This function does not accept string values containing embedded zeros, except 
as arguments to the q 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 each call. As 
an example, the following loop 
 

1.  s ="hello world from Lua"  
2.  for  w instring .gmatch ( s, "%a+") do 
3.  print ( w)  
4.  end 

 

will iterate over all the words from string s, printing one per line. The next example collects all 
pairs key=value from 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 [ k]=  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 s in which all (or the first n, if given) occurrences of the pattern have been 
replaced by are placement string specified by repl, which can be a string, a table, or a function. 
gsub also returns, as its second value, the total number of matches that occurred. 
If repl is a string, then its value is used for replacement. The character % works as an escape 
character:any sequence in repl of the form %n, with n between 1 and 9, stands for the value of 
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the n-th capture dsub string (see below). The sequence %0 stands for the whole match. The 
sequence %% stands for a single %. 
If repl is a table, then the table is queried for every match, using the first capture as the key; if 
the pattern specifies no captures, then the whole match is used as the key. 
If repl is a function, then this function is called every time a match occurs, with all captured 
substrings passed as arguments, in order; if the pattern specifies no captures, then the whole 
match is passed as a sole argument. 
If the value returned by the table query or by the function call is a string or a number, then it is 
used as the replacement string; otherwise, if it is false or nil, then there is no replacement (that 
is, the original match is kept 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 = $HOME,  user  = $USER", "%$(%w+)", os.getenv )  

--> x="home = /home/roberto, user = roberto" 
 
x =string.gsub ( "4+5 = $return 4+5$" , "%$(. - )%$", 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="lua-5.1.tar.gz" 
 

string.len (s) 

Receives a string and returns its length. The empty string "" has length 0. Embedded zeros are 
counted, so"a\000bc\000" has length 5. 
 
string.lower (s) 
Receives a string and returns a copy of this string with all uppercase letters changed to lowercase. 
All other characters 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 in the string s. If it finds one, then match returns the captures 
from the pattern; otherwise it returns nil. If pattern specifies no captures, then the whole match 
is returned. A third, optional numerical argument init specifies where to start the search; its 
default value is 1 and can be negative. 
 
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 that starts at i and continues until j; i and j can be negative. If j is absent, 
then it is assumed to be equal to -1 (which is the same as the string length). In particular, the 
callstring.sub(s,1,j) returns a prefix of s with length j, and string.sub(s, -i) returns a suffix of s with 
length i. 
 
string.upper (s) 
Receives a string and returns a copy of this string with all lowercase letters changed to uppercase. 
All other characters 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 allowed 
in describing a character class: 

ω x: (where x is not one of the magic characters ^$()%.[]*+-?) represents the character x 
itself. 
ω .: (a dot) represents all characters. 
ω %a: represents all letters. 
ω %c: represents all control characters. 
ω %d: represents all digits. 
ω %l: represents all lowercase letters. 
ω %p: represents all punctuation characters. 
ω %s: represents all space characters. 
ω %u: represents all uppercase letters. 
ω %w: represents all alphanumeric characters. 
ω %x: represents all hexadecimal digits. 
ω %z: represents the character with representation 0. 
ω %x: (where x is any non-alphanumeric character) represents the character x. This is the 
standard way to escape the magic characters. Any punctuation character (even the non 
magic) can be preceded by a '%' when used to represent itself in a pattern. 
ω [set]: represents the class which is the union of all characters in set. A range of 
characters can be specified by separating the end characters of the range with a '-'. All 
classes %x described above can also be used as components in set. All other characters in 
set represent themselves. For example,[%w_] (or [_%w]) represents all alphanumeric 
characters plus the underscore, [0-7] represents the octal digits, and [0-7%l%-] represents 
the octal digits plus the lowercase letters plus the '-'character. 
ω ¢ƘŜ ƛƴǘŜǊŀŎǘƛƻƴ ōŜǘǿŜŜƴ ǊŀƴƎŜǎ ŀƴŘ ŎƭŀǎǎŜǎ ƛǎ ƴƻǘ ŘŜŦƛƴed. Therefore, patterns like [%a-
z]or [a-%%] have no meaning. 
ω [^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 letter 
represents the complement of the class. For instance, %S represents all non-space characters. 
The definitions of letter, space, and other character groups depend on the current locale. In 
particular, the class [a-z] may not be equivalent to %l. 
 
Pattern Item: 
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A pattern item can be: 
ω ŀ ǎƛƴƎƭŜ ŎƘŀǊŀŎǘŜǊ ŎƭŀǎǎΣ ǿƘƛŎƘ ƳŀǘŎƘŜǎ ŀƴȅ ǎƛƴƎƭŜ ŎƘŀǊŀŎǘŜǊ ƛƴ ǘƘŜ ŎƭŀǎǎΤ 
ω ŀ ǎƛƴƎƭŜ ŎƘŀǊŀŎǘŜǊ Ŏƭŀǎǎ ŦƻƭƭƻǿŜŘ ōȅ ϥϝϥΣ ǿƘƛŎƘ ƳŀǘŎƘŜǎ л ƻǊ ƳƻǊŜ ǊŜǇŜǘƛǘƛƻƴǎ ƻŦ 
characters in the class. These repetition items will always match the longest possible 
sequence; 
ω ŀ ǎƛƴƎƭŜ ŎƘŀǊŀŎǘŜǊ Ŏƭŀǎǎ ŦƻƭƭƻǿŜŘ ōȅ ϥҌϥΣ ǿƘƛŎƘ ƳŀǘŎƘŜǎ м ƻǊ ƳƻǊŜ ǊŜǇŜǘƛǘƛƻƴǎ ƻŦ 
characters in the class. These repetition items will always match the longest possible 
sequence; 
ω ŀ ǎƛƴƎƭŜ ŎƘŀǊŀŎǘŜǊ Ŏƭŀǎǎ ŦƻƭƭƻǿŜŘ ōȅ ϥ-', which also matches 0 or more repetitions of 
characters in the class. Unlike '*', these repetition items will always match the shortest 
possible sequence; 
ω ŀ ǎƛƴƎƭŜ ŎƘŀǊŀŎǘŜǊ Ŏƭŀǎǎ ŦƻƭƭƻǿŜŘ ōȅ ϥΚϥΣ ǿƘƛŎƘ ƳŀǘŎƘŜǎ л ƻǊ м ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŀ ŎƘŀǊŀŎǘŜǊ 
in the class; 
ω ҈ƴΣ ŦƻǊ ƴ ōŜǘǿŜŜn 1 and 9; such item matches a substring equal to the n-th captured 
string (see below); 
ω ҈ōȄȅΣ ǿƘŜǊŜ Ȅ ŀƴŘ ȅ ŀǊŜ ǘǿƻ ŘƛǎǘƛƴŎǘ ŎƘŀǊŀŎǘŜǊǎΤ ǎǳŎƘ ƛǘŜƳ ƳŀǘŎƘŜǎ ǎǘǊƛƴƎǎ ǘƘŀǘ ǎǘŀǊǘ 
with x, end with y, and where the x and y are balanced. This means that, if one reads the 
string from left to right, counting +1 for an x and -1 for a y, the ending y is the first y where 
the count reaches 0. For instance, the item %b() matches expressions with balanced 
parentheses. 

 
Pattern: 
A pattern is a sequence of pattern items. A '^' at the beginning of a pattern anchors the match at 
the beginning of the subject string. A '$' at the end of a pattern anchors the match at the end of 
the subject string. At other positions, '^' and '$' have no special meaning and represent 
themselves. 
 
Captures: 
A pattern can contain sub-patterns 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 their left 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*" has number 3. 
As a special case, the empty capture () captures the current string position (a number). For 
instance, if we apply the pattern "()aa()" on the string "flaaap", there will be two captures: 3 and 
5.A pattern cannot contain embedded zeros. Use %z instead. 
 

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 nil when file cannot be accessed. 
 
Example:  Write event status to log file located on plugged USB flash drive: 
 

1.  value = knxdatatype.decode ( event.datahex, dt.bool )  

2.  data =string.format ( '%s value is %s' , os.date ( '%c' ) , tostring ( value ))  

3.  --  write to the end of log file preserving all previous data  

4.  file =io.open ( '/mnt/usb/log.txt' , 'a+' )  

5.  file: write ( data .. ' \ r \ n' )  

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  

 

Example: Read data from file (config in format key=value) 
 

1.  for  line inio.lines ( '/mnt/usb/config.txt' ) do 

2.  --  split line by '=' sing  

3.    items = line:split ( '=' )  

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 name scriptname. 
 
script.disable('scriptname') 
Disable the script with the name scriptname. 
 
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, use require('json') before calling any functions from this 
library. 

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

6.1.24. Conversion 

 
Compatibility layer:lmcore is an alias of cnv. 
 
cnv.strtohex (str) 
Converts given binary string to a hex-encoded string. 
 
cnv.hextostr (hex [, keepnulls]) 
Converts given hex-encoded 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 following rules: numbers and valid numeric strings are 
treated as is, boolean true is 1, boolean false is 0, everything else is nil. 

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

 

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

 

cnv.strtohex(str) 
Converts the given binary string to a hex-encoded string. 

 

cnv.hextostr(hexstr) 
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Converts the given hex-encoded string to a binary string. 

 

6.1.25. Bit operators 

 
bit.bnot (value) 
Binary 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.lshift (value, shift) 
Left binary shift 
 
bit.rshift (value, shift) 
Right binary shift 
 
 

6.1.26.  Input and Output Facilities 

 
The I/O library provides two different styles for file manipulation. The first one uses implicit file 
descriptors; that is, there are operations to set a default input file and a default 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 table io. When using explicit 
file descriptors, the operation io.open returns a file descriptor and then all operations are 
supplied as methods of the file descriptor. 
The table io also provides three predefined file descriptors with their usual meanings from C: 
io.stdin, io.stdout, and io.stderr. The I/O library never closes these files.  
Unless otherwise stated, all I/O functions return nil on failure (plus an error message as a second 
result and a system-dependent error code as a third result) and some value different from nil on 
success. 
 
io.close ([file]) 
Equivalent to file:close(). Without a file, closes the default output file. 
 
io.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 handle as the 
default input file. When called with a file handle, it simply sets this file handle as the default input 
file. When called without parameters, it returns the current default input file. In case of errors 
this function raises the error, instead of returning 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, returns a 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 call io.lines() (with no file name) is equivalent to io.input():lines(); that is, it iterates over 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 of errors, nil plus an error message. The mode string can be any of the following: 

ω ϦǊϦΥ ǊŜŀŘ ƳƻŘŜ όǘƘŜ ŘŜŦŀǳƭǘύΤ 
ω ϦǿϦΥ ǿǊƛǘŜ ƳƻŘŜΤ 
ω ϦŀϦΥ ŀǇǇŜƴŘ ƳƻŘŜΤ 
ω ϦǊҌϦΥ ǳǇŘŀǘŜ ƳƻŘŜΣ ŀƭƭ ǇǊŜǾƛƻǳǎ Řŀǘŀ ƛǎ ǇǊŜǎŜǊǾŜŘΤ 
ω ϦǿҌϦΥ ǳǇŘŀǘŜ ƳƻŘŜΣ ŀƭƭ ǇǊŜǾƛƻǳǎ Řŀǘŀ ƛǎ ŜǊŀǎŜŘΤ 
ω ϦŀҌϦΥ ŀǇǇend update mode, 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 binary mode. This string is exactly what is used in the standard C function 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) 
Returns 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 (in radians), but uses the signs of both parameters to find the 
quadrant of the 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 (assumed to be 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 value Ὡ. 
 
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 x = άς, e is an integer and the absolute value of m is in the range 
[0.5, 1) (or zero 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) 
Returns άς,(e should be an integer). 
 
math.log (x) 
Returns the natural logarithm of x. 
 
math.log10 (x) 
Returns the base-10 logarithm of x. 
 
math.max (x, ···) 
Returns the maximum value among its arguments. 
 
math.min (x, ···) 
Returns the minimum value among its arguments. 
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math.modf (x) 
Returns two numbers, the integral part of x and the fractional part of x. 
 
math.pi 
The value of pi. 
 
math.pow (x, y) 
Returns ὼ . (You can also use the expression x^y 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 pseudo-random generator function rand provided by 
ANSI C. (No guarantees can be given for its statistical properties.) 
When called without arguments, returns a uniform pseudo-random real number in the range 
[0,1). When called with an integer number m, math. random returns a uniform pseudo-random 
integer in the range [1,m]. When called with two integer numbers m and n, math. random returns 
a uniform pseudo-random integer in the range [m, n]. 
 
math.randomseed (x) 
Sets x as the "seed" for the pseudo-random 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 tangent of 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 library assume that the table represents an array or a list. 
For these functions, when 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 [, j]]]) 
Given an array where all elements are strings or numbers, returns table[i]..sep..table[i+1] ··· 
sep..table[j]. The default value for sep is the empty string, the default for i is 1, and the default 
for j is the length of the table. If i is greater than j, returns the empty string. 
 
table.insert (table, [pos,] value) 
Inserts element value at position pos in table, shifting up other elements to open space, if 
necessary. The default value for pos is n+1, where n is the length of the table, so that a 
calltable.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 table the element at position pos, shifting down other elements to close the 
space, if necessary. Returns the value of the removed element. The default value for pos is n, 
where n is the length of the table, so that a call table.remove(t) removes the last element of table 
t. 
 
table.sort (table [, comp]) 
Sorts table elements in a given order, in-place, from table[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 true when the first is less than the second (so that not comp(a[i+1],a[i]) will be true after 
the sort). If comp is not given, then the standard Lua operator < is used instead. 
The sort algorithm is not stable; that is, elements considered equal by the given order may have 
their relative positions 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, this is the time to be formatted (see the os.time function 
for a description of this value). Otherwise, date formats the current time. 
If format starts with '!', then the date is formatted in Coordinated Universal Time. After this 
optional character, if format is the string "*t", then date returns a table with the following fields: 
year (four digits),month (1--12), day (1--31), hour (0--23), min (0--59), sec (0--61), 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 C function strftime. 
When called without arguments, date returns a reasonable date and time representation that 
depends on the host system and on the current locale (that is, os.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, this value is exactly t2-t1. 
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os.execute ([command]) 
This function is equivalent to the C function system. It passes command to be executed by an 
operating system shell. It returns a status code, which is system-dependent. If command is 
absent, then it returns nonzero if 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 code is the success code. 
 
os.getenv (varname) 
Returns the value of the process environment variable varname, or nil if 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 named oldname to newname. If this function fails, it returns nil, plus a 
string describing the error. 
 
os.time ([table]) 
Returns the current time when called without arguments, or a time representing the date and 
time specified by the given table. This table must have fields year, month, and day, and may have 
fields hour, min, sec,and isdst (for a description of these fields, see the os.date function). 
The returned value is a number, whose meaning depends on your system. In POSIX, Windows, 
and some other systems, this number counts the number of seconds since some given start time 
(the "epoch"). In other systems, the meaning is not specified, and the number returned by time 
can be used only as an argument to date and difftime. 
 
os.tmpname () 
Returns a string with a file name that can be used for a temporary file. The file must be explicitly 
opened before its use and explicitly removed when no longer needed. On 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 the file.) 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 use io.tmpfile, which automatically 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 rules: nil, 
boolean false, 0, empty string, '0' string are treated as false, everything else as true 

 

string.split(str, sep) 
Splits the given string into chunks by the given separator. Returns Lua table. 

 

knxlib.decodeia(indaddressa, indaddressb) 
Converts binary-encoded individual address to Lua string. This function accepts either one or two 
arguments (interpreted as two single bytes). 

knxlib.decodega(groupaddressa, groupaddressb) 
Converts binary-encoded group address to Lua string. This function accepts either one or two 
arguments (interpreted as two single bytes). 

 

knxlib.encodega(groupaddress, separate) 
Converts Lua string to binary-encoded group address. Returns group address a single Lua number 
when second argument is nil or false and two separate bytes otherwise. 

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

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 and its second 
argument is an index in this table. next returns the next index of the table and its associated 
value. When called with nil as its second argument, next returns an initial index and its associated 
value. When called with the last index, or with nil in an empty table, next returns nil. If the second 
argument is absent, then it is interpreted asnil. In particular, you can use next(t) to check whether 
a table is empty. The order in which the indices are enumerated is not specified, even for numeric 
indices. (To traverse a table in numeric order, use a numerical for or the ipairs function.)The 
behavior of next is undefined if, during the traversal, you assign any value to a non-existent field 
in the table. You may however modify existing fields. In particular, you may clear existing fields. 
 
pairs (t) 
Returns three values: the next function, the table t, and nil, so that the construction 
 

for  k,v inpairs ( t ) do body end 

 

will iterate over all keyςvalue pairs of table t. 
 
tonumber (e [, base]) 
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Tries to convert its argument to a number. If the argument is already a number or a string 
convertible to a number, then tonumber returns this number; otherwise, it returns nil. 
An optional argument specifies the base to interpret the numeral. The base may be any integer 
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 have a decimal part, as well as an optional exponent 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 how numbers are converted, use string.format. 
If the meta table of e has a "__tostring" field, then tostring 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 value nil), "number", "string", "boolean", "table", "function", "thread", and 
"userdata". 
 

 

6.1.31. User libraries 

 

 
User libraries usually contain user defined functions which are later called from other scripts.  
 
You have to include your library in the script with the following command: 
ǊŜǉǳƛǊŜόΨǳǎŜǊΦǘŜǎǘΩύunless you have enabled Auto load library.  
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Secure the code 
 

There is an option keep source available for user libraries. Once disabled, the code is compiled in 
the binary form and canΩǘ ōŜ ǎŜŜƴ ŦƻǊ ŦǳǊǘƘŜǊ ŜŘƛǘƛƴƎΦ LŦ ǘƘƛǎ ƻǇǘƛƻƴ ƛǎ ŜƴŀōƭŜŘΣ ǘƘŜ ǎƻǳǊŎŜ ŎƻŘŜ ƛǎ 
seen in the editor. 

 
 

 
 
 
Auto load library ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ƭƛōǊŀǊȅ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƭƻŀŘŜŘ ǎƻ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǳǎŜ 
require when writing scripts. Also this have to be checked if Block programming is used. 
 
 

6.1.32. Common functions 

 
Common functions contains library of globally used functions. They can be called from any script, 
any time, without special including like with user libraries. Functions like sunrise/sunset, Email 
are included by default in 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. 
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6.1.34. Tools 

 

 
 

ü Export helpers ς export scripting helpers 
ü Import helpers ς import scripting helpers 
ü Restore helpers ς restore default scripting helpers 
ü Backup user scripts ς backup all scripts in *.gz file 
ü Restore from archive ς restore script from archive (*.gz) file with two 

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

 

 
 

ü Print script listings ς shows all scripts with codes in list format sorted by 
Categories. 
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ü Show logs window ς show logs in separate window 
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6.2. Objects 

 
List of KNX network objects appears in Objects menu. The object appears in the list by way of: 
 

¶ sniffing the bus for telegrams from unknown group addresses (if enabled in Utilities) 

¶ adding manually 

¶ importing ESF file (in Utilities) 
 

 
 

6.2.1. Object parameters 

 
To change the settings for existing or new objects, press on the specific list entry. 
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ü Object name ς Name for the object 
ü Group address ς Group address of this object 
ü Data type ς KNX data type for the object. This has to be set once the LM sniffs the 

new object for proper work. 
ü Units / suffix ς units for the object which will appear on the visualization along with 

the value 
ü Log ς enable logging for this object. Logs will appear in Objects logs menu. 
ü High priority log ς mark the object for high priority logging; when the log database is 

cleared, first standard logs are cleared, only then high priority 
ü Export ς Make object visible by remote XML requests and in BACnet network (if KNX 
ς BACnet gateway functionality is used) 

ü Poll interval (seconds) ς perform automatic object read after some time interval 
ü Tags ς assign this object to some tag which can be later used in writing scripts, for 

example, All_lights_first_floor. 
ü Current valueς Current value of the object 
ü Object comments ς Comment for the object 

 
There is a possibility to sort the objects by one of the following ς Name, Group address, Data 
type, Current value, Tags, Comments 
 

6.2.2. RGB group object 

 
A special RGB color data type is added in Data type list. 

 
 

In Visulization Parameters  you can do the following settings for the object: 
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Send after each color pick ς specifies either to send the telegram automatically into KNX 
bus once the color is selected in color picker.  
Number of presets to show ς count of predefined presets in color picker in Visualization 
Preset 1..6 ς 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 visualization 
parameters for this type of object. 
 
1 bit 
 

 
 

¶ Control type ς type of the visual control element which will appear in Touch 
Visualization 
 

o Toggle 
o Checkbox 
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4 bit (3 bit controlled) 
 

 
 

¶ Step size ς step size for object change, example for blinds control 
 
 
1byte and 4byte float 
 
 

¶ Control type ς type of the visual control element 
o Slider  

Á Minimum value ς minimum value on the slider 
Á Maximum value ς maximum value on the slider 
Á Step ς step for one slider movement 
Á Vertical slider ς special option for Usermode visualization 
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Á Invert vertical slider ς invert vertical slider so the maximum is on top 
 

 
o Direct input / Step +/- 

 
 

Á Minimum value ς minimum value on the control bar 
Á Maximum value ς maximum value on the control bar 
Á Step ς step for one position change 

 

 
o Circular slider 

 
Á Minimum value ς minimum value on the control bar 
Á Maximum value ς maximum value on the control bar 
Á Step ς step for one position change 
Á Slider color ς color of slider 
Á Background color ς background color of the slider 
Á Round line cap ς make round ends of slider 
Á Hide title ς  hide title 
Á Hide min/max/step buttons ς hide min, max and step buttons 
Á Line thickness ς specify the thickness of slider line 
Á Size ς Size in px of the control 
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o Custom value select ς select from list of custom values. Custom values should be 

defined in  
 

Á Show icons in Usermode ς show icons instead of values for the object in 
visualization. Icons should be defined in visualization constructor as 
Additional Icons 
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6.2.4. Change the object state 

 
In the object list, by pressing on the button, you can change the state of the object. 
The appearance of the New value depends on what visualization parameters are set for specific 
object. 

 
6.2.5. Custom values 
 
If special value naming is necessary, use this icon to set it up (only for Boolean and 
Integer data types) 
   

 
 

6.2.6. Object control bar 

 

 
 

ü Add new object ς Manually add new object to the list 
ü Auto update enabled ςSpecifies either the object list is updated automatically or not 
ü Clear ς Clear the list of group addresses 
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ü Next/Previous page ς move to next or previous page 
ü Refresh ς refresh the object list 
ü Mass edit ς mass edit objects by a specific criteria 

 

 
 
 
There is also the following bar on the bottom of the configuration screen: 
 

 
 

ü CPU/IO ςLoad average. The load average represents 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 one-, five-, and fifteen-minute periods. The 
lower number the better.  
 
Note! Inspect your running tasks 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)#Unix-style_load_calculation 
 
 

ü Memory ς memory usage in % 
ü KNX/IP / KNX/TP ς type of connection to KNX bus. If KNX/TP is set and it is not 

available, there will be error notification 

http://en.wikipedia.org/wiki/Load_(computing)#Unix-style_load_calculation
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ü Sync project data ς save all project data to internal flash by pressing this button. 
Otherwise the 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 specify the data type of the object and press on Filter button. 
 

 
 

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

6.3. Object logs 

 
Object historical telegrams are available in Object logs. Once logging is enabled for object, all 
ƛǘΩǎ ŦǳǊǘƘŜǊ ƘƛǎǘƻǊȅ ǿƛƭƭ ōŜ ƭƻƎƎŜŘΦ 
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Filtering is available when there is a need to find specific period information 
 

ü Start date ς start date and time for log filtering 
ü End date ς start date and time for log filtering 
ü Name or group address ς specific name or group address of object 
ü Tags ς tag names  
ü Value ς specific object value 
ü Source address ς specific source address 

 
 

You can clear all logs by pressing on Clear button. 
 
Size of log is defined in Utilities ĄGeneral Configuration 
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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 IP 
мфнΦмсуΦмΦммΣ ƭƻƎƛƴ ΨŦǘǇƭƻƎƛƴΨΣ ǇŀǎǎǿƻǊŘ ΨŦǘǇǇŀǎǎǿƻǊŘΨΦ 
 

¶ In Scripting -> Scheduled add the script which will run once an hour  

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

 
1.  require ( 'socket.ftp' )  

2.    

3.  --  ftp file  

4.  ftpfile =string.format ( 'ftp://ftplogin:ftppassword@192.168.1.11/%s.csv' , os.date ( '%Y- %m-

%d_%H- %M'))  

5.  --  get past hour data (3600 se conds)  

6.  logtime =os.time ()  -  60* 60 

7.    

8.  --  list of objects by id  

9.  objects ={}  

10.    

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 '' ) ,  

17.  }  

18.  end 
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19.    

20.  --  csv buffer  

21.  buffer ={ '"date","address","name","value"' }  

22.    

23.  --  get object logs  

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

? ORDER BY id DESC' 

25.  for  _, row in  ipairs ( db:getall ( query, logtime )) do 

26.    object = objects [ tonumber ( row.address )]  

27.    

28.  --  found matching object and event type is group write  

29.  if  object and row.eventtype =='write'  then  

30.  datatype =object.datatype  

31.    

32.  --  check that object datatype is set  

33.  i f  datatype  then  

34.  --  decode data  

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

36.    

37.  --  remove null chars from char/string datatype  

38.  i f  datatype ==dt.char  or  datatype ==dt. string  then  

39.          data =data: gsub( '%z+' , '' )  

40.  --  date to DD.MM.YYYY  

41.  elseif datatype ==dt. date  then  

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

43.  --  time to HH:MM:SS  

44.  elseif  datatype ==dt. time  then  

45.          data =string.format ( '%.2d:%.2d:%.2d' , data.hour, data.minute, data.second )  

46.  end 

47.  else  

48.        data =''  

49.  end 

50.    

51.  --  format csv row  

52.  logdate =os.date ( '%Y.%m.%d %H:%M:%S', row.logtime )  

53.  csv =string.format ( '%q,%q,%q,%q' , logdate, knxlib.decodega ( row.address ) , object.name, 

tostring ( data ))  

54.    

55.  --  add to buffer  

56.  table.insert ( buffer, csv )  

57.  end 

58.  end 

59.    

60.  --  upload to ftp  only when there's data in buffer  

61.  if  #buffer > 1 then  

62.    result, err =socket.ftp.put ( ftpfile, table.concat ( buffer, ' \ r \ n' ))  
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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 contain administration of user mode schedulers. Schedulers allow for end user to 
control KNX group address values based on the date or day of the week. 

 

6.4.1. Add new scheduler 

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

 
 

ü Object ς the object group address which will be controlled by scheduler 
ü Active ς define this scheduler as active or not 
ü Name ς name of the scheduler 
ü Start date ς start date of the scheduler 
ü End date ς end date of the scheduler 
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6.4.2. Scheduler events 

 
 
Event can be added both in administrator interface as well as by end user in the special User 
mode schedulers interface. 

 
 

Active ς define the event active or not 
Value ς value to send to the group address when the event will be triggered 
Start time ς start time for the event 
Days of the week ς days of the week when the event will be triggered. 
 Holς holidays which are defined in Holidays tab 

 

6.4.3. Scheduler holidays 

 
Once the event will be marked to run in Hol, Holiday entries will be activated.  
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Name ς the name of the holiday entry 
Date ς 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. 
 

 

 

6.5.1. Add new trend log 

 
 
Object ς choose from list of object the one to make trends for 
Name ς name of the trend 
Log type [Counter, Absolute value] ς type of the log. Counter type is used to count the 
date, Absolute value ς saves the actual readings 
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1 minute data ς average value of 1 minute for specific time interval data will be shown 
on the trend. E.g. if 1 hour ς trend step will be 1 hour with average 60 readings data 
Hourly data ς average value of hourly data for specific time interval 
Daily data ςaverage value of daily data for specific time interval 
Monthly data ς average value of monthly data for specific time interval 
 
Note! One trend data point reading takes 8bytes of flash memory. E.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 trends, you can use built in trend log functions from scripting. 
 
Include library before calling trend log functions: 
 
require('genohm-scada.trends') 
 
Fetch one or many values for the given period: 
 
trends.fetch(name, mode, period) 
trends.fetchone(name, mode, period) 
 
 
Parameters: 
 

¶ name ς trend log name, required 

¶ mode ς either 'day', 'month' or 'year', required 

¶ period ς optional, will use current date if not specified 
If specified, must be a Lua table with the following fields: 

day ς required for day mode only 
month ς required for day and month modes 
year ς required for all modes 

 
Return values: 
 
fetch returns 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, in month mode this function 
can return values for each day or only a single value for the whole month 
 
fetchone returns single value for the given period or nil on error 
 
 
Example: 
 
require('genohm - scada.trends')  
 
--  fetch current value  
today = trends.fetchone(' Gas', 'day')  
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--  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.NaN value is used for points which contain invalid values or cannot be found.  
The default value is 0, but it can also be set to 0 / 0 (NaN - not 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. Visualization structure 

 
In Vis.structure menu the structure of the visualization is defined and visualization backgrounds 
are uploaded.  
 

 
 

6.6.1. Levels / Plans 

 
By default there is Main level added. To add a new level/ōǳƛƭŘƛƴƎΣ ǇǊŜǎǎ άAdd new levelέ ōǳǘǘƻƴΦ 
Please note that you can limit access to this specific level by adding PIN code. 
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You can also add a new level by importing it from the file (which is exported on other LM for 
example). Press Import button for this purpose. Object linkage can be either cleared or imported 
as-is. 
 

 
 
 
Once a new level is added, you can add second level or upload floor pictures related to this 

particular building. To add a new entry, click on the green icon , to delete a specific entry press 

on the red icon . 
 

 
 

When adding new plan, the following parameters should be defined: 
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ü Parent ς name of parent level 
ü Name ς name for the plan 
ü Plan size ς plan size in pixels. There are predefined resolutions available when 

clicking on the icon on the right size of this parameter: 

 
 

ü Layout ς layout for this specific plan. All object from Layout will be duplicated on this 
particular plan including background color and plan image if they are not defined 
separately for this specific plan 

ü Usermode visualization [Show, Show and make default, Hide] ς visibility for this 
particular plan in Usermode visualization 
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ü Touch visualization [Show, Show and make default, Hide]ς visibility for this 
particular plan in Touch visualization 

ü PIN code ς specify PIN code to access the plan 
ü Primary background image ς choose primary background image from the list added 

in Vis.graphics Ą Images/Backgrounds 
ü Secondary background image ς choose secondary background image from the list 

added in Vis.graphics Ą Images/Backgrounds 
ü Background color ς choose background color of the plan 
ü Touch background color ς define a color for touch visualization 
ü Repeat background image ς either to show the image once or repeat it and fill the 

whole plan 
ü Fixed primary background ς specify if first background image should be fixed. By 

enabling this, you can enable Parallax effect for your visualization 
ü Admin only access ς enable admin only access for this floor 
 

 
When clicking on Background image, the following window appears with background images 
which has to be added in Vis.graphics Ą Images/Backgroundsin advance: 

 
 
 
You can duplicate the plan with all its objects and settings by pressing on   icon. 
Levels can be sorted by pressing  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 adding Levels in Levels/Plans tab. 
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Layouts will not be visible from the Usermode/Touch visualizations. When you add any 
background, objects to layouts level in Visualization, they will automatically appear on all linked 
Levels. 

 
 

ü Parent ς name of parent layout 
ü Name ς name for the layout 
ü Plan size ς plan size in pixels. There are predefined resolutions available when 

clicking on the icon on the right size of this parameter 
ü Primary background image ς choose primary background image from the list added 

in Vis.graphics Ą Images/Backgrounds 
ü Secondary background image ς choose secondary background image from the list 

added in Vis.graphics Ą Images/Backgrounds 
ü Background color ς choose background color of the plan 
ü Touch background color ς define a color for touch visualization 
ü Repeat background image ς either to show the image once or repeat it and fill the 

whole plan 
ü Fixed primary background ς 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.  
Background image for the widget should be added in Vis.graphics Ą Images/Backgrounds in 
advance. 
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ü Parent ς name of parent widget 
ü Name ς name for the widget 
ü Plan size ς plan size in pixels. There are predefined resolutions available when 

clicking on the icon on the right size of this parameter 
ü Widget position ς default position of the widget on the screen 
ü Primary background image ς choose primary background image from the list added 

in Vis.graphics Ą Images/Backgrounds 
ü Background color ς choose background color of the widget 
ü Touch background color ς define a color for touch visualization 
ü Repeat background image ς either to show the image once or repeat it and fill the 

whole plan 
ü Fixed primary background ς 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 in Layouts/Widgets tab, you can add objects to it in 
Visualization tab. 

 
When you have added necessary objects to the widget, you can choose it when adding objects 
for main Levels e.g. Bedroom in Main level. 
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Once added, you can try out the widget in Usermode visualization by clicking on added object 
(temperature sensor icon on the left), the widget appears on click. 

 
 

6.7. Visualization 

 
After the building and floor structure is defined in Vis.structure tab, it is visualized in Visualization 
tab. Controlled and monitored objects can be added and managed in this section.  
 

Both side bars can be minimized by pressing on  icon making the map more visible especially 
on small displays. 

 

 

 

6.7.1. Plan editor 

 
Plan editor is located on the right side of the visualization map. By clicking on Unlock current 
plan for editing button, the following main menus appear for configuration: 
 

ü Object ς new object to be added to the map 
ü Link ς linking several floors with special icons 












































































































































































