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Copyright 
 
/ƻǇȅǊƛƎƘǘ ϭ нл21 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 
 
LogicMachine (LM) is your easiest way to program complex logic in KNX/EIB, Modbus, BACnet, 
EnOcean and other networks.  LM will enable you to efficiently customize building automation 
processes, easily delivering unlimited flexibility benefit to end users in a cost-effective way.  
 
LM5-RIO2 is an embedded platform with integrated Ethernet, USB, KNX/EIB, Serial interfaces, 
EnOcean transceiver (optional) and I/O ports. LM allows to use it as cross-standard gateway, 
logic engine, visualization platform, IP Router. Scripting templates provides user-friendly, 
flexible configuration interface and integration with cloud/web services, 3rd party devices. Via 
applying custom scripts LM can simultaneously act as thermostat, security panel, lighting 
controller, etc. LogicMachine application store and external app development possibility allows 
to extend device functionality and adjust to a specific market segment.  
 
LM5-RIO2 is optionally available with 3x more powerful CPU than all previous LogicMachine 
versions. 
 

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 

http://www.logicmachine.net/
mailto:support@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 
 

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. 
 
 

  

http://www.logicmachine.net/


 
9ƳōŜŘŘŜŘ {ȅǎǘŜƳǎ {L! ϭ нлнм www.logicmachine.net 

LM5p2-RIO2 
Manual / Issue date 26.11.2021 Page 4 / 276 

 

Contents 

DEVICE SPECIFICATION  ....................................................................................................................................... 8 

1. TERMINAL CONNECTION SCHEMES  ..................................................................................................... 10 

2. STANDARDS SUPPORTED ............................................................................................................................... 19 

3. QUICK STARTUP GUIDE  .................................................................................................................................. 21 

3.1. CONNECTION .................................................................................................................................................... 21 
3.2. DEFAULT LOGIN PARAMETERS .................................................................................................................. 21 
3.3. FACTORY DEFAULT ................................................................................................................................... 21 
3.4. IP SETTINGS .............................................................................................................................................. 22 
3.5. DISCOVER LOGICMACHINE IP ADDRESS ................................................................................................... 23 
3.6. FIRMWARE UPGRADE ................................................................................................................................ 25 
3.7. LOGICMACHINE FOR KNX/EIB  NETWORK CONFIGURATION MANAGEMENT WITH ETS ............................ 26 
3.8. KNX  AND IP ROUTER SETTINGS ............................................................................................................... 27 
3.9. SECURITY NOTES FOR LOGICMACHINE INSTALLATION  ............................................................................. 31 
3.10. QUICK GUIDE - MOSAIC APPLICATION FOR EASY VISUALIZATION ........................................................... 32 
3.11. QUICK GUIDE - CREATE VISUALIZATION FOR IPAD/PC .............................................................................. 37 

4. GRAPHICAL USER INTERFACE LOGIN  ................................................................................................. 46 

4.1. Customize background / Language...................................................................................................... 47 
4.2. Find applications ................................................................................................................................. 48 
4.3. Unlock the screen for sorting order and hiding apps .......................................................................... 49 
4.4. Admin mode: adding/removing/administering apps ............................................................................ 50 

5. APPLICATION DEVELOPMENT  ............................................................................................................... 53 

6. LOGICMACHINE CONFIGURATION  ....................................................................................................... 64 

6.1. REACTOR .................................................................................................................................................. 65 
6.1.1. Universal input/output ......................................................................................................................... 65 
6.1.2. Output: Binary ..................................................................................................................................... 66 
6.1.3. Input: Voltage ...................................................................................................................................... 68 
6.1.4. Input: Binary: On/Off .......................................................................................................................... 69 
6.1.5. Input: Binary: Short/Long ................................................................................................................... 70 
6.1.6. Input: Step dimmer (1 byte) ................................................................................................................. 71 
6.1.7. Input: Relative dimmer (4 bit) ............................................................................................................. 73 
6.1.8. Input: Pulse meter ............................................................................................................................... 75 
6.1.9. Input: Frequency ................................................................................................................................. 76 
6.1.10. Voltage output ................................................................................................................................. 77 

6.2. SCRIPTING ................................................................................................................................................. 78 
6.2.1. Functional Blocks (FB) app................................................................................................................. 79 
6.2.2. Adding a new script in Scripting tab ................................................................................................... 90 
6.2.3. Event-based scripting .......................................................................................................................... 93 
6.2.4. Resident scripting ................................................................................................................................ 93 
6.2.5. Scheduled scripting.............................................................................................................................. 93 
6.2.6. Script editor ......................................................................................................................................... 95 
6.2.7. Object functions ................................................................................................................................... 96 
6.2.8. Returned object functions, group communication functions ................................................................ 97 
6.2.9. Group communication functions .......................................................................................................... 98 
6.2.10. Object function examples ................................................................................................................ 98 
6.2.11. Data type functions, data types ....................................................................................................... 99 
6.2.12. Data types ....................................................................................................................................... 99 
6.2.13. Data storage function ................................................................................................................... 100 
6.2.14. Alert function ................................................................................................................................ 101 
6.2.15. Log function .................................................................................................................................. 102 
6.2.16. Scheduled scripting date/time format ........................................................................................... 102 
6.2.17. Time function ................................................................................................................................ 102 
6.2.18. Data Serialization ......................................................................................................................... 103 
6.2.19. String functions ............................................................................................................................. 103 
6.2.20. Input and output functions ............................................................................................................ 107 

http://www.logicmachine.net/


 
9ƳōŜŘŘŜŘ {ȅǎǘŜƳǎ {L! ϭ нлнм www.logicmachine.net 

LM5p2-RIO2 
Manual / Issue date 26.11.2021 Page 5 / 276 

 

6.2.21. Script control functions ................................................................................................................. 108 
6.2.22. JSON library ................................................................................................................................. 109 
6.2.23. Conversion .................................................................................................................................... 109 
6.2.24. Bit operators ................................................................................................................................. 110 
6.2.25. Input and Output Facilities ........................................................................................................... 110 
6.2.26. Mathematical functions ................................................................................................................. 111 
6.2.27. Table manipulations ..................................................................................................................... 114 
6.2.28. Operating system facilities ............................................................................................................ 114 
6.2.29. Extended function library ............................................................................................................. 117 
6.2.30. User libraries ................................................................................................................................ 118 
6.2.31. Common functions ........................................................................................................................ 119 
6.2.32. Start-up (init) script ...................................................................................................................... 119 
6.2.33. Tools ............................................................................................................................................. 120 

6.3. OBJECTS .................................................................................................................................................. 122 
6.3.1. Object parameters ............................................................................................................................. 123 
6.3.2. RGB group object .............................................................................................................................. 123 
6.3.3. Object visualization parameters ........................................................................................................ 126 
6.3.4. Change the object state ...................................................................................................................... 130 
6.3.6. Object control bar ............................................................................................................................. 130 
6.3.7. Filter objects ...................................................................................................................................... 132 

6.4. OBJECT LOGS .......................................................................................................................................... 133 
6.4.1. Export logs......................................................................................................................................... 134 

6.5. SCHEDULERS ........................................................................................................................................... 136 
6.5.1. Add new scheduler ............................................................................................................................. 136 
6.5.2. Scheduler events ................................................................................................................................ 137 
6.5.3. Scheduler holidays ............................................................................................................................. 138 
6.5.4. Direct link .......................................................................................................................................... 138 

6.6. TREND LOGS ............................................................................................................................................ 139 
6.6.1. Add new trend log .............................................................................................................................. 139 
6.6.2. Direct link .......................................................................................................................................... 140 
6.6.3. Trend logs functions .......................................................................................................................... 140 

6.7. SCENES ................................................................................................................................................... 141 
6.8. VISUALIZATION STRUCTURE ................................................................................................................... 143 

6.8.1. Levels / Plans ..................................................................................................................................... 144 
6.8.2. Layouts / Widgets............................................................................................................................... 147 

6.9. VISUALIZATION  ....................................................................................................................................... 150 
6.9.1. Plan editor ......................................................................................................................................... 150 
6.9.2. Object ................................................................................................................................................ 151 
6.9.3. Link .................................................................................................................................................... 153 
6.9.4. Text Label .......................................................................................................................................... 154 
6.9.5. Image ................................................................................................................................................. 155 
6.9.6. Frame ................................................................................................................................................ 156 
6.9.7. Gauge ................................................................................................................................................ 158 
6.9.8. Camera .............................................................................................................................................. 158 
6.9.9. Graph ................................................................................................................................................. 160 

6.10. VIS.GRAPHICS ......................................................................................................................................... 162 
6.11. UTILITIES ................................................................................................................................................ 164 
6.12. USER ACCESS .......................................................................................................................................... 168 
6.13. ALERTS ................................................................................................................................................... 171 
6.14. ERROR LOG ............................................................................................................................................. 172 
6.15. LOGS ....................................................................................................................................................... 172 

7. USER MODE VISUALIZATION  ................................................................................................................ 173 

7.1. CUSTOM DESIGN USERMODE VISUALIZATION ......................................................................................... 174 

8. TOUCH VISUALIZATION  ......................................................................................................................... 175 

9. SYSTEM CONFIGURATION  ..................................................................................................................... 176 

9.1. HOSTNAME.............................................................................................................................................. 176 
9.2. CHANGING ADMIN PASSWORD ................................................................................................................ 177 
9.3. PACKAGES............................................................................................................................................... 177 

http://www.logicmachine.net/


 
9ƳōŜŘŘŜŘ {ȅǎǘŜƳǎ {L! ϭ нлнм www.logicmachine.net 

LM5p2-RIO2 
Manual / Issue date 26.11.2021 Page 6 / 276 

 

9.4. UPGRADE FIRMWARE .............................................................................................................................. 177 
9.5. REBOOT LOGIC MACHINE ....................................................................................................................... 178 
9.6. SHUTDOWN LOGIC MACHINE .................................................................................................................. 178 
9.7. INTERFACE CONFIGURATION ................................................................................................................... 178 
9.8. KNX  CONNECTION .................................................................................................................................. 180 
9.9. KNX  STATISTICS ..................................................................................................................................... 184 
9.10. BACNET SETTINGS .................................................................................................................................. 185 
9.11. BACNET OBJECTS ................................................................................................................................... 187 
9.12. HTTP SERVER ......................................................................................................................................... 188 
9.13. NTP CLIENT/SERVER ............................................................................................................................... 188 
9.14. HTTP SSL CERTIFICATE ......................................................................................................................... 189 
9.15. FTP SERVER ............................................................................................................................................ 190 
9.16. REMOTE SERVICES .................................................................................................................................. 191 
9.17. SYSTEM MONITORING ............................................................................................................................. 193 
9.18. REMOTE DIAGNOSTICS ............................................................................................................................ 194 
9.19. NTP CLIENT ............................................................................................................................................ 194 
9.20. SYSTEM STATUS ...................................................................................................................................... 195 
9.21. NETWORK UTILITIES ............................................................................................................................... 196 
9.22. SYSTEM LOG ........................................................................................................................................... 196 
9.23. RUNNING PROCESSES .............................................................................................................................. 197 

10. USER MODE SCHEDULERS ..................................................................................................................... 198 

10.1. EVENTS ................................................................................................................................................... 198 
10.2. HOLIDAYS ............................................................................................................................................... 199 

11. TREND LOGS ............................................................................................................................................... 200 

12. MODBUS RTU/TCP INTERCONNECTION WITH LM  ......................................................................... 204 

12.1. MODBUS DEVICE PROFILE ....................................................................................................................... 204 
12.2. READING MODBUS RTU COIL / REGISTER FROM THE INTERFACE............................................................ 206 
12.3. RTU SCAN .............................................................................................................................................. 206 
12.4. RTU SETTINGS ........................................................................................................................................ 207 
12.5. ADDING MODBUS DEVICE ....................................................................................................................... 208 
12.6. PROGRAM ADDRESS FOR UIO20 MODBUS DEVICE .................................................................................. 209 
12.7. MODBUS SLAVE EXAMPLES .................................................................................................................... 209 

13. BACNET IP INTERCONNECTION WITH LM  ....................................................................................... 219 

13.1. BACNET SERVER MODE: TRANSPARENT DATA TRANSFER TO BACNET NETWORK .................................. 219 
13.2. BACNET CLIENT MODE ........................................................................................................................... 221 

14. DALI CONFIGURATION  ............................................................................................................................ 224 

14.1. DALI  OBJECT MAPPING ........................................................................................................................... 226 
14.2. ACCESS DALI  BUS FROM SCRIPTS ........................................................................................................... 226 

15. 1-WIRE CONFIGURATION  ....................................................................................................................... 235 

16. DMX INTERCONNECTION WITH LM  ................................................................................................... 238 

17. ENOCEAN TRANSMITTER CONFIGURATION  ................................................................................... 244 

17.1. ENOCEAN INTERFACES ........................................................................................................................... 244 
17.2. ENOCEAN TO KNX  MAPPING .................................................................................................................. 244 
17.3. KNX  TO ENOCEAN MAPPING .................................................................................................................. 246 
17.4. MAPPING TO ENOCEAN PROFILES OUT OF THE SUPPORTED LIST .............................................................. 247 
17.5. SUPPORTED ENOCEAN PROFILES ............................................................................................................. 250 

18. 3G MODEM CONNECTION WITH LM  ................................................................................................... 251 

18.1. EXAMPLES .............................................................................................................................................. 253 
18.2. SEND SMS MESSAGES TO SPECIFIC SIM NUMBERS AFTER GROUP-READ OR GROUP-WRITE IS TRIGGERED

 254 
18.3. SEND SMS MESSAGES WITHOUT 3G MODEM ........................................................................................... 254 

19. COMMUNICATION WITH RS232/RS485 SERIAL PORTS  .................................................................. 256 

http://www.logicmachine.net/


 
9ƳōŜŘŘŜŘ {ȅǎǘŜƳǎ {L! ϭ нлнм www.logicmachine.net 

LM5p2-RIO2 
Manual / Issue date 26.11.2021 Page 7 / 276 

 

20. BLUETOOTH 4.0 INTEGRATION  ............................................................................................................ 259 

21. SIP SERVER ON LOGICMACHINE  ......................................................................................................... 262 

22. OBJECT VALUE EXPORT VIA XML  ...................................................................................................... 264 

23. ALERTS, ERRORS VALUES ...................................................................................................................... 266 

24. READ ALERTS RSS FEEDS FROM LOGICMACHINE  ........................................................................ 267 

25. CLOUD SOLUTION  ..................................................................................................................................... 269 

26. USB2.0 PORT SPECIFICATION ................................................................................................................ 275 

27. OTHER EXAMPLES  .................................................................................................................................... 276 

 

 

 

http://www.logicmachine.net/


 
9ƳōŜŘŘŜŘ {ȅǎǘŜƳǎ {L! ϭ нлнм www.logicmachine.net 

LM5p2-RIO2 
Manual / Issue date 26.11.2021 Page 8 / 276 

 

5ŜǾƛŎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ 
 
Types of product 
 
LogicMachine5 Reactor IO V2 Power  LM5p2-RIO2 
LogicMachine5 Reactor IO V2 EnOcean Power LM5p2-RIO2E 
 
Standards and norms compliance 
 
EMC:     EN61000-6-1  
     EN61000-6-3 
PCT     Certificate  
 
Technical data: 
 
Power supply:    2 x 24V DC on terminal connectors (1 for LM powering, 1  

     for external relay powering) or 24V DC Passive Power-over- 

     Ethernet  

   

Power consummation:  1.3W 
 
Interface:    KNX/EIB TP1   1  
     EnOcean 868MH with  

Antenna   1 
     10BaseT/100BaseTX  1 
     RS-485    1 
     RS-485/RS-232  1 
     (switchable in software ς  

full-duplex=RS232,  
half-duplex=RS485)   

     USB2.0    1 
Analog input/Digital output 16 (Configurable). 380 mA 

continues current on output. 
Optoislated from KNX/EIB 
bus. Additional 24V power 
source is supported.  

     Analog outputs  2 (0-10V, 12bit resolution,  
         20mA max current) 
     1-Wire    1 
      
 
Connections:    KNX bus:   Bus Connection Terminal 

0.8mm2 
Power supply:  Screw, 1.5mm2 

     Serial:    Screw, 1.0 mm2 

http://www.logicmachine.net/


 
9ƳōŜŘŘŜŘ {ȅǎǘŜƳǎ {L! ϭ нлнм www.logicmachine.net 

LM5p2-RIO2 
Manual / Issue date 26.11.2021 Page 9 / 276 

 

I/O:    Screw, 1.5 mm2 
1-wire    Screw, 1.5 mm2 
 

        
Operating elements   LED    1 ς CPU load 
         1 - Activity 
 
Enclosure:    Material:   Polyamide 
     Color:    Gray 
     Dimensions:   61(W)x90(H)x108(L) mm 
 
Usage temperature:   0C ... +45C 
Storage temperature:   -15C ... +55C 
Weight:    150g 
Warranty:    2 years 
Relative Humidity:    10...95 % without condensation  
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1. ¢ŜǊƳƛƴŀƭ ŎƻƴƴŜŎǘƛƻƴ ǎŎƘŜƳŜǎ 
 

Powering over Ethernet 
 
LM5 supports two powering modes: 
 

- regular powering over screw terminals (Jumpers up or down)  
 

- passive PoE powering over 24V DC (Jumpers down)  
 

- when using active PoE 48V, jumpers have to be UP or the product will be damaged! 
 
 
Please note that there are two PoE types of PoE switches/adapters ς passive and active 
(802.3af). In passive mode 4 Ethernet cable wires are used for data and 4 are used for power. In 
active PoE mode data and power goes together. 

  

  

http://www.logicmachine.net/
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 Passive PoE switch    Passive PoE adapters
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KNX connection / Powering over 24V terminals 
 

 
  

http://www.logicmachine.net/
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RS-485 connection 
 

There can be used max two RS-485 on LM5. First one is definitive, second one is software 
switchable ς either it works as RS-485 or as RS-232 : 
 

- If it is set up as full-duplex it will operate as RS-232 and respective TX/RX/GND screw 
terminals should be used 

- If it is set up as half-duplex (*) it will operate as RS-485 and respective A/B/GND screw 
terminals should be used 

 
 

*RS-485 is chosen in this case, RS-232 is not activated 

 
 
  

http://www.logicmachine.net/
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RS-485/RS-232 connection 
 
If second serial port is set as full-duplex in LogicMachine configuration, it will operate as RS-232 
and respective TX/RX/GND screw terminals should be used. 
 

 
 
*RS-232 is chosen in this case, RS-485 is not activated 

http://www.logicmachine.net/
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Digital output (e.g. relay/contactor) 

 
 
 
 

http://www.logicmachine.net/
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Binary input (e.g. pushbutton) or Analog input 
 

 
 

http://www.logicmachine.net/
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Analog output (0..10V) 
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