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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
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 Power is an embedded platform with integrated Ethernet, USB, KNX/EIB, Serial interfaces.
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 Power has built in KNX Choke for powering up to KNX devices as well as voltage and
current monitoring possibility for KNX bus. LM5 Power has Power-over-Ethernet support.

Further, LM5 Power is 3x more powerful than all previous LogicMachine versions due to more
powerful CPU and RAM.

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 — 17:00 GMT +02:00. Please write to support@openrb.com.

Firmware updates are available at 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.

LM5p2-PMC
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Device specification

Types of product

LogiMachine5 Power LM5p2-PMC

Standards and norms compliance

EMC: EN61000-6-1
EN61000-6-3
PCT Certificate

Technical data:

Power supply: 1 x 12V-30V DC on terminal connectors or
12V-30V DC Passive Power-over-Ethernet

2 x 24-30V DC on terminal connectors for KNX bus
powering (automatically swaps when one of inputs fails)

Power consummation: 1.3W

Interface: KNX/EIB TP1 1
10BaseT/100BaseTX 1
RS-485 1
RS-485/RS-232 1

(switchable in software —

full-duplex=RS232,

half-duplex=RS485)

USB2.0 1

Choke for up to 16 KNX

device powering and with

voltage/current monitoring max 320mA current

Connections: KNX bus: Bus Connection Terminal
0.8 mm2
Power supply Screw, 1.5 mm2
Serial Screw, 1 mm?2
Operating elements LED 1-CPU load
1 - Activity
LM5p2-PMC
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Enclosure: Material: Polyamide

Color: Gray
Dimensions: 71(W)x90(H)x61(L) mm
Usage temperature: 0C... +45C
Storage temperature: -15C ... +55C
Net Weight: 119¢g
Gross Weight: 137g
Warranty: 2 years
Relative Humidity: 10...95 % without condensation

LM5p2-PMC
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1. Terminal connection schemes

Power supply + KNX powering

LM5p-PMC has 3 power supply inputs:
- 1. Power supply to power LM5 + KNX line
- 2. Power supply to power LM5 + KNX line (backup)
- 3. Power supply to power LM5 itself (backup)

All three power supplies should be on one phase except if you are using galvanically isolated
power supplies (for example, transformer-based). If they are galvanically isolated you can
connect to three different phases each of them. If there is no necessity to power KNX line, you
can use 3. power supply only.

PS""@W  PS" "2 |PS "3
24 VDC | 24 VDC || 24 VDC

|
@
=RHI

+|+] - Reset LD1 POE + -

24V LD2 SW  24Vin

LM5p-PMC

RS485 _ RS485/RS232
KNXPWR (A B 3 |A B § TxRxj| KNX

KNX

- slelsslals slals
L
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PoE powering of LM5

LMS5 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 — 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.

ETH3 ETH2 ETH1

B

B oo e
5] ETH
BECT ==

SWITH4+1
A

LM5p-PMC

2avin

ETH4 ETHS

—e
PZAVER
PoE
OFF ON
KNX T

RS4ES__ RSMBSRS23

!E!!!ff

PoE PoE
OFF ON

KnxPWR [A B E|A B § TxRxE] KNX
‘-
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Passive PoE switch Passive PoE adapters

LM5p2-PMC
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Power monitoring

If KNX bus is powered, you can see fieldbus power consumption mapped to KNX objects in
LogicMachine = Power meter

Power meter X

Voltage object (V): 1/1/16 Voltage monitoring vi |

Write to bus:
Send delta: 1 S
Send timer (seconds, 0 = off)): 1 C
Current object (mA): 1/1/17 Current monitoring v B

Write to bus:
Send delta: 50 c
Send timer (seconds, 0 = off): 1 C
Power object (W): 1/1/18 Power monitoring v 8|

Write to bus:
Send delta: 0.5 o
Send timer (seconds, 0 = off): 1 c
Save || Cancel

LM5p2-PMC
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RS-485 connection

There can be used max two RS-485 on LM5p Power. First one is definitive, second one is
software switchable — 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

24V ®

yanull

DO D I E usB
[©] 00 Edrem
AP 52 e

RS485  RS48SIRS232 . RS485 RS485 RS485 RS485
e bl = device 1 device N device 1 device N
| Ny | »
*

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

LM5p2-PMC
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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.

24v 7 ‘T

=L |
8] ETH
-

Reset LD1 POE + -
24V LDz SW  24Vin

LM5p-PMC

RS485  RS485/RS232 RS232 RS485 RS485
fPwR _[ABSfABS TxRxE] KW device 1 device N
- - 2 TxRx 2B A 26 A
*
' _
*RS-232 is chosen in this case, RS-485 is not activated
LM5p2-PMC
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2. Standards supported

KNX 2BACnet drocnus

> 1-Wire ]

\/G?éséaégﬁe_ﬁ @ -, Blﬁe.tggth

wekey /L7 ovxsn
_BIX

SONOS

@ligBee‘
HDL N\-Bus amazon |

through USB adapter Z)lm
webservices™ GSm”

@ Plugwise EJRSS  {yson? o

A\

-

sl

iy
el Y
e XMPP
MQTE e redis § .. Microsoft Azure
LM5p2-PMC
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LogicMachine is compatible with the following standards:

e KNX/EIB TP, KNXnet/IP

e Modbus TCP, Modbus RTU Client/Server

e BACnet IP, Client/Server

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

e Bluetooth 3.0 and 4.0 (through USB modem)

e DMX512 (in the box, through RS485)

e DALI
o 1-Wire
e AllJoyn

e Ekey biometrical access systems (RS485)

e HVAC systems can be controller through RS485/Ethernet interface by using scripting
e SMTP/Email, SSL

e SIP

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

e RSS (read Error or Alert tab content)

e JSON, XMPP

e MQTT
e REDIS
e etc.

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

LM5p2-PMC
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3. Quick startup guide

3.1. Connection

e Mount the device on DIN rail

e Connect the KNX bus cable

e Connect 24V power supply to the device (red pole to 24V+, grey pole to GND)
e Connect Ethernet cable coming from the PC

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

Supported web browsers: Google Chrome or Mozilla Firefox (for OS Windows), Safari (for OS X)

3.3. Factory default

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

e Press and hold for <10 sec — reboot the device

e Press and hold for >10 sec — reset networking with IP to factory default

e Press and hold for >10 sec and again press and hold for >10 sec — 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

LM5p2-PMC
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In System configuration Network = Interfaces window click on the specific interface to
change the IP settings.

Interface ethd x
Protocol Static IP r
IP address 192.168.1.12
Metwork mask 255.255.255.0
Gateway IP 192.168.1.100
DNS server 1 8.8.8.8
DNS server 2 8.8.4.4
MTU
[ 0K ]| Cancel |

» Protocol- specific protocol used for addressing

o Static IP — static IP address. By default 192.168.0.10

o DHCP — use DHCP protocol to get IP configuration.

=  Current IP—the IP address got from DHCP server. This field appears only if
the IP address is given otherwise it’s hidden.

Network mask — network mask. By default 255.255.255.0 (/24)
Gateway IP — gateway IP address
DNS server — DNS server IP address
MTU- maximum transmission unit, the largest size of the packet which could be passed
in the communication protocol. By default 1500

YV VVYVYY

When changes are done, the following icon appears in the top-right corner. This should be
applied changes to take effect.

LM5p2-PMC
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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:
e Windows PC — ServiceBrowser
e Linux PC— Avahj
e Android — ZeroConf Browser
e iOS - 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/

[
[

B- _http. _tep [

- LogicMachine on LogicMachine
=8 ngicMad1ine on LogicMachine

H- NetworkSpace2
+- NetworkSpace2
1+ Web Server on amatiinea

[=- Web Server on amatilinea |=

XIS M1011 - 00408C8F 1AAC
XIS M1011 - 00408C8F 1AAC
P LaserJet Professional M1212nf MFP
P LaserJet Professional M1212nf MFP

[=-Host name: LogicMachine.local.
- 192.168.1.10
- Host port: 20430
- Metwork interface: Realtek RTL8139/810x Family Fast Ethe
.. path=/

m

[=)- Host name: amatilinea.local.

- 192.168.1.57

- Host port: 20430

- Metwork interface: Realtek RTL8169/8110 Family PCI Gigat
.. path=/

<|

m 2

Looking up NetworkSpace2.local. on Realtek RTL8 1698110 Family PCI Gig

Linux PC

The utility called Avahi, can be downloaded here:

www.avahi.org

Embedded Systems SIA © 2021 www.logicmachine.net
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———

Avam Discoveny ==

< atho IPvd

< local

= _owhttpd._tcp

OWFS (1-wire) Web
< Web Site

OWFS (1-wire) Web
~ _owserver,_tcp

OWFS (1-wire) Server
= Workstation

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

Service Type: _http._tcp

Service Name: OWFS (1-wire) Web

Domain Name: |ocal

Interface: atho IPv4

Address: ubuntu-2 localj192,168.0.99:51588
TXT Data: empty

Android
The freely available app called ZeroConf Browser, can be downloaded in Play K
Store:

https://play.google.com/store/apps/details ?id=com.grokkt.android.bonjour&hl=en

(73

ZeroConf
Browser

T2 w8 Q 11:36am
ZeroConf Browser

' _DEVICE-INFO
" _EDCP
oa File Transport Protocol (FTP)

© 7 HrTPALT

Q? HTTP Server

Web Server on amatilinea
t

path =
NetworkSpace2

t a

i0S/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.
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LogicMachine on
LogicMachine

LogicMachine.local:80

192.168.1.10

TXTRecord

path =/

3.6. Firmware upgrade

Note! Before each upgrade please backup your visualization, scripts and object in Logic
Machine = Tools = 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 ofwww.openrb.com.

Complete system upgrade can be done in System Configuration ?System 2Upgrade firmware

Upgrade firmware

Firmware file Chooze File | Mo file chaosen

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

ok || Cancel |

LM5p2-PMC
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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.

Logic Machine Start page

Utilities

Reset / clean-up Factory reset Date and time nstall updates Backup Restore Configuration

Install updates 2

Update package file: Choose File | No file chosen

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

Save Cancel

3.7. LogicMachine for KNX/EIB network configuration management with
ETS

To use LogicMachine with KNXnet/IP functionality and program other KNX bus devices, the
device should be added into ETS Connection Manager.

ETS Connection Manager, E|
LConhgured Connections Froperties
Serial PENE - COM1 Mame: Logich achine
Serial PENG - COM2
HsB Tope: [ KNnetdP v
ZIEMEn i e

[ Standard connection

Communication parameters

KNnet/IP device:

'[PV indicates programming mode active

<Mew...» w

IP Interface M148 [132.168.1.210)
Logickachine [192.168.1.215)
dITE. L L=4'4 A

IP address: (0.0.0.0
Part: 3641 Ma4T mode [
| KNxnet/IP Diagnostic wizard |

Hew ] [ Delete

I 0K H Cancel ]
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e Go to Extras = Options 2*Communication Configure interfaces

e Put some freely chosen Name for the connection

e Chose Type = KNXnet/IP

e Press Rescan button and then choose from the drop down menu found
LogicMachine

e Press OK

e Back in Options = Communication window select newly created interface as
Communication Interface from the drop-down menu.

e To test the communication with ETS, press Test button.

Databage | Presentation | Strategy | Communication | Troubleshooting

Select Communication |nterface: [ Configure Interfaces. . ]

Logickachine w

Seftings... [ Prompt when connecting

[ Problem &nalysis. . ]

’ 0k ] [ Cancel ] [ Apply l [ Help ]

e Make sure that bus status is Online — press “** button in ETS.

3.8. KNX and IP Router settings

KNX specific configuration is located in System configuration = Network - KNX connection

window.

LM5p2-PMC
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KNX connection ®

General

IP = TP filter TP = IP filter

Mode TP-UART v
ACK all group telegrams

KMX address 15.15.255

KX IP features v

Multicast IP 224.0.23.12

Multicast TTL 1

Maximum telegrams in queue 100

YV VVYY

YV V VY

Ok | cancel |
General tab
» Mode [ TP-UART / EIBnet IP Tunneling / EIBnet IP Tunneling(NAT mode) / EIBnet IP

Routing] — KNX connection mode. LogicMachine5 has TPUART interface by default built-
in. Note! If there is no KNX TP connected to the device, it will automatically offer to
switch to KNXnet/IP mode.

ACK all group telegrams — acknowledge receipt of telegram to all group communication
Parameter—KNX corresponding interface in OS of the system

KNX address — KNX physical address of the device

KNX IP features — Use this device with KNX IP features e.g. for KNXnet/IP network
configuration

Multicast IP — multicast IP address

Multicast TTL — Time to live for multicast telegram in seconds

Maximum telegrams in queue — count of maximum telegrams in the queue

filter

IP>TP

Filtering table for telegrams going from IP network to KNX TP1 is located in this submenu.

LM5p2-PMC
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KNX connection ®

General IP = TP filter TP = IP filter

Apply filter to tunneling
SRC policy Mo filter v

Ind. address list

@ One address/range per line, Use * (g.0. 1.1.%) to filter all addresses in the given line.

DST group palicy Mo filter v

Group address list 1/11-1/1/2

@ One address frange per line, Use = {e.q. 1/1/%) to filter all addresses in the given line.
Note: KMY IP features are required for filter to work,
Filtering lists are updated at once, chanaing policies requires restart,

K. ]| Cancel |

» Apply filter to tunneling — either to apply filter policy to telegrams in tunneling
mode. If ETS is used it is recommended to turn this feature off.

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

» Ind. address list — list of individual addresses. One address/range per line. Use * (e.g.
1.1.*) tofilter all addresses in the given line.

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

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

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

LM5p2-PMC
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Note that group address list can be filled automatically by checking necessary group
addresses in LogicMachine =2 Objects list

Logic Machine

Reeactar Scripting Objects || Cbjectlogs Schedulers || Trend logs Vis. structure Visualization Vis. graphics Utilities Modbus Enocean Alerts Logs Errorlog || &) Help

Object filter «/|| | Groupaddress « | Object name IP > TP fiter TP > IP fiter = Event script | Data type Current value Log Export
1171 Digital cutput 1 v v : 01.001 switch on

Name or group address: ” ¢ ? E‘ L O O
1112 Digital output 16 = o] #  01.1bit(toolean) 1 =) =
1113 Digital output 2 E = [ # 0110t (boolean) 1 =) =

Data type: 114 Digttal output 3 E =l & B 01.001 switch an ]| ]|

TP > IP filter

Filtering table for telegrams going from KNX TP1 to IP network is located in this submenu.

KNX connection

General IP = TP filter TP = IP filter

Apply filter to virtual objects

SRC policy Mo filter v
Ind. address list
A
@ Cne address range per line. Use * {e.0. 1.1.%) to fiter all addresses in the given line,
DST group policy Mo filter ¥
Group address list 171/1
s

@ One addressjrange per line, Use * (2.0, 1/1/*) to filter all addresses in the given line.
Mote: KINX IP features are required for filter to wark.

Filtering lists are updated at once, changing policies requires restart,

QK ]| Cancel |

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

LM5p2-PMC
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» SRC policy [No filter / Accept selected individual addresses / Drop selected individual
addresses]— policy to apply to the list of source individual addresses

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

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

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

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

3.9. Security notes for LogicMachine installation

1. Do not connect LM to an external IP, use it with a local IP. In this case you will be able to
control which ports/services can communicate with LM from outside through your router

2. Always disable unnecessary services — FTP, Remote Diagnostics, Remote services, IP
Features in System config

3. Change all passwords. We created the annoying reminder on password change because of
this, don’t push the OK button every time. Change all three passwords — FTP/APPs (System
config -> Services -> FTP server), admin (System config -> System -> Admin access), remote
services (System config -> Services -> Remote Services)

4. Change the default KNX physical address in System config -> Network -> KNX connection
5. Disable KNX/IP features (System config -> Network -> KNX connection) if:

e You have finished programming your KNX devices from ETS and this is not
needed anymore. This will protect from situation when somebody is in the
same LAN and by using ETS it’s very easy to access KNX bus through LM

e No IP filter tables are used

6. If you are not sure of your ISP or there is public access, we recommend using HTTPS access
to LM instead of HTTP — https://192.168.0.10 (you can block all ports except HTTPS 433 in this
case on your router). Do not be afraid if you receive browser warning, because LM uses a self-
signed certificate (we cannot use normal certificates because it can only be assigned to a
domain, not an IP address). If you are located in a local network and connecting to LM directly,
you can stay on port 80/HTTP — in this way the communication will be slightly faster and there
will be no browser warnings

7. For external connection to LM we do not recommend using IP port forwarding because all
the services and group addresses becomes available in an unsecured form. If you want to use
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port forwarding, do it only with secure port 443 (HTTPS). The best solution is to use our cloud
service as described here: http://openrb.com/logicmachine-cloud-solution/ (you can control
only selected group addresses remotely, data exchange between LM/cloud and cloud/client is
done in secure encrypted way)

8. If FTP is used, use SSL/TLS . Also, change default FTP/APPs password in System config ->
Services -> FTP server

9. If communication between several LMs is required in one building:

e By default KNXnet/IP communication is unsecure. If you have any doubts about security
of your LAN, enable secure communication and specify encryption key in System config -
> Network -> KNX connection. All LMs must have the same key and system clocks must
be synchronized. We recommend using a local NTP server for this

e Enable TOS (type of service) if your router supports this. This way you can enable
prioritization for KNX telegrams (7 — highest priority, 0 — lowest). It means other IP
packets will have lower priority over KNX telegrams — KNX telegrams will be always
delivered first and then all the rest

10. There are cases when somebody tries to reprogramm KNX devices. We can supply KNX
devices that blocks all peer-to-peer telegrams (which are used for device rogramming) while
keeping group communication unchanged

3.10. Quick guide - MOSAIC application for easy visualization

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 m
visualization.

4. When you have made visualization, enter Client N 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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MAIN SCREEN

NOTIFICATION: ATMO! ERIC PRESSURE IS HIGH LATELY

KITCHEN BEDROOM LIVING ROOM GARAGE

ROOM1 ROOM2 ROOM3 ROOM4
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For example, entering one of room, you see the following view

BEDROOM
B sunos 3K AIR CONDITIONER B BLNDS S LAMP1
5 SWITCH 5 CHANDELIER &) DooR LOCK % OUTLETS
OFF P
w2 OFF
OFF OFF

BEDROOM

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

i

LA
A
!
m
(%3]
-~

WINDOWS

AC

POWER SOCKETS

LIGHTING

aw B H

-
-

FLOOR HEATING

BLINDS

4 |

THEME: DEFAULT, RED, BLACK

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.

TOCTHHASR CNANBHA 1 JIETCKAR 2 KYXHA

gl e B o) SRR Ko | o Y

> INEKTPUYECTB

2609 P 04365 /1’ 14P

YMPABNEHUE CUCTEMAMU  ~

Building structure / Editor Mode

On the bottom panel you can set up your building structure by adding new rooms onto it. This
panel is also designed to navigation by 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.

ﬁr

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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S AR CONDITIONER B9 LAMELLA (POSITION) G LIGHTING CONTROLS

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

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

On/Off Status Object:  |0/11
Dimmer Object: 171711 (light1-1)
Dimmer Status Object: |0/1/2
Color Object: 171712 (light1-2)

Color Status Object: 171712 (light1-2)

Add this widget Cancel

LM5p2-PMC
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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.

MAIN SCREEN X

SSURE IS HIGH LATELY

MAIN SCREEN X

NOTIFICATION: WINDOW IS OPENED IN CHILD ROOM

Custom widgets

Here you can download Mosaic custom widget creation manual: http://openrb.com/wp-
content/uploads/2016/11/Mosaic_widgets eng.pdf

Here you can download couple of custom widgets examples together with the instruction on
how to install them:
http://forum.logicmachine.net/showthread.php?tid=122&pid=2651#pid2651

3.11. Quick guide - create visualization for iPad/PC

You can download ready LM backup files here:
http://forum.logicmachine.net/showthread.php?tid=196

Import objects

Fastest way is to import *.ESF file from ETS in Logic Machine Utilities = Import ESF file.

Logic Machine

| scripting || Objects || Objectlogs || Scheduiers || Trendlogs | Vs. structre || Visualization || Vis. graphics || utilities. | Alerts | Logs | Erorlog || @ Help

Neighbours: | Select neighbour v | Startpsge

| mportEsFfie || mportneignbours | | Reset/ceanup | | Factoryreset || Dalsandtme | | nsolluptates | | Backup | Restore | | Gensral configuration | | is.confiuration | | System |
=, [ ] & g

=~ - 2 =" - " 4 -

Import ESF file (%]

ESF file: Choose File |No file chosen

@ Tt wil be necessary to set correct data type for some imported objects.
Existing objects wil not be averwritten. Objects with the same name are
considered dupiicates and might not get imported

| save || cancel

192.168.1 15/ cai-bin/scada/index.cai® I CPU/I0: 0.03 0,14 0,13, Memory: 7%, KNX/IP | Sync project data|
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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.

Logic Machine Meighbours: | Select neighbour v | Startpage
Seripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Wis. graphics Utilities Alerts Logs Error log || @) Help
Object filter « Group Object name: IP= P Eve Data type Current value | Log Export Tags Updated at Set Vis. Cus.
Iame or group address: b (& ] ::‘ Lo Ve 130 ] ] 17.07.2014... ) 4] L:_o} (%]
110/0 (=] F & #& 0116t 0 (=] 1 04.08.2014. % [ 4 = ©
14012 B © & # 0.1bi(b.. 0 B B 04082014 [g & =z ©
Data fype: 1004 B [ & f 0.1t o B | M0s2014.. @ B B O
Not specified h 108 B [ & & niotb. o0 B B 04.08.2014 * B B ©O
Tags: 14018 B © & # 0.1bi(b.. 0 B B 04.082014.. (g & Z ©
14010 0 O & # 0.1bte. 0 B B s0B2014.. % B @E O
Match mode: 14012 = O =& & 016t 1 = =] 03.08.2014 % B = ©
. . 140114 O O & # 0.1bikk.. 0 B B 0s082014.. (g B @ ©
® All tags Any tag — —
111 Alarm_status [} [ & # 01.001swi.. off [} E 04082014 g 4] @ O
(Apply fiter| [cancel 12 Light_status | E ::A b 01.001swi_ on | E 05.08.2014 % B @ =]
10z On_holiday O O & # 01.001swi. off B & 04082014 (g B @ ©
1174 Garage_doors 0. [0] [0 2 ik 01.001swi.. off B B s082014.. % B E @
WS Garage_doors_c | O & # 01.001swi. off | E 04082014 % [ # = ©
1118 Bathroom_Music...  [] O 2 $ 01.001swi.. off [} ] 04082014 [ [ 4] 2 ©
T Bathroom_Volume  [T] O] 2 # 05.001scale 0% [} E 04082014 g 4] 2 ©
18 Bedroom_Music. O O & # 01.00swi off B © 04.08.2014 * B B ©
1113 Hall_Music_player  [] O & # 01.001swi.. on [} ] 04082014 [ [ 4] 2 ©
1110 Kitchen_Music_p...  [] O 2 # 01.001swi.. off &} E 04082014 g 4] 2 ©
W11 Garage_Music_p | [ & # 0100swi on | E 21072014 % [ # = ©
1112 Sauna_Music_pl... [ O & # 01.001swi.. on [} ] 23072014 (g [ 4] 2 ©
1113 Bedroom_\olume &} [ & & 05.001scake 0% &} E 23.07.2014... (g 4] = (]
1114 Hall_Wolume [m| [ & # 05001scale  100% [m| 1 03.08.2014. % [ 4 = ©
AGIH Kitchen_Volume O [ & $ 05001scale 18% B & 2072014 (g B Z ©
1116 Garage_Volume &} [ & & 05.001scale 24% &} E 2207.2014... (g 4] 2 ©
| @ Add new object || | @ Auto update enabled || | [F Clear| | U4 | 4 || Page 1)ot4|| b | Bl|/[&2| P =TP policy: None; TP = P policy: None Displaying objects 1 - 25 a
Version: 20140724 CPU/I0: 0.38 0.22 0. 16, Memory: 7%, KNX/IP |Sync project data|

Prepare graphics

Either in Adobe Illustrator or any ready images can be used. In this example we use
professionally created designs in lllustrator in SVG form (so we can do scaling depending of the
screen size and not losing the quality)
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a) basic background which can be changed by necessity

b) foreground which will stay unchanged

Welcomre-hame

RevIfics GleD DO D]

DRSS

Gapgegoete Li6iERG

ATCID ViR Aehess Cehitol

-

Kitchen
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Add both files in Logic Machine 2 Vis. Graphics = Images/Backgrounds

Logic Machine Neighbours: | Select neighbour v | Startpage

Seripting Objects Object logs Schedulers Trend logs Wis. structure Wisualization Vis. graphics | Utilities Alerts Logs Error log || &) Help

Icons Images [/ Backgrounds Fonts Edit custom C55

[ ey = =

-
Al_1_page_2... Al_BG_hor1l.jpg Al_BG_hor2.jpg Al_BG_hor3.jpg Al_zoni3_1 pa.. Al_zoni3_1 pa.. Al_zoni4_1_pa.. Al_zoni5_1_pa... Al_zonis_1_pa...
[ — —
] — — ——
g RS [ p—
| |
Al_zoniR.oman.. Al_zoni_1_pag... Al_zoni_1_pag... Audio_video_... Audio_Video_... Audio_Video_... BG_1024x123... BG_1_page_8l... BG_Audio_vid...
i —_— 1 — —_— ] B
I i 1 ——
H Com— — i — — i =l
B i —
I L]
BG_page_758 Bathroom_pag Bathroom_pag Bedroom_pag Bedroom_pag Cameras_pag Cameras_pag Climate_Contr Climate_Contr
= - - ]
]  — ] e H
- -
|
Favorites_pag... Favorites_pag... Garage_doors.. Garage_doors.. Garage_page.... Garage_page... Hal_page_2.s... Hall_page_H.s... Kitchen_page..
= . . ©
— — — [ — — H c—
- — - — [l -

D Add images ||| G Delete selected

Version: 20140724 CPUJI0: 0.09 0.13 0. 14, Memory: 7%, KNX/IP |Sync project data

Prepare set of icons (preferably in SVG form) and add them in Logic Machine = Vis. Graphics 2
Icons. Or you can use icons predefined in LogicMachine by default.

Logic Machine Meighbours: | Select neighbour v | Startpage

Scripting Objects Objectlogs || Schedulers || Trend logs Vi, structure Visualization Vis. graphics || Utiities Alerts || Logs Error log || 4@ Help

Icons | Images /Backgrounds Fonts Edit custom CSS

® - - 00

Acc_Control_B... Accesscontral. ... Al_Contril_ico .. Audio_Video.svg Audio_Videa_... Audio_Video_... Camera_B_ico

Cameras.svg Climate_Contr...
Climatecontrol.. Control_Garag... Control_Light_... Control_Securi.. Control_Volum... Control_stop _i... Contral_temp... Down_icon.svg Favorites.svg

Favorites_B_ic Garage_door_ Garagedoors. HD_Access_C HD_Audio_vid HD_Cameras_ HD_Climate_C HD_Favarites HD_Garage_3

(@) Add icons || | [ Delete selected

Version: 20140724 CPU/IO: 0.03 0,10 0,13, Memory: 7%, KNX/IP |Sync project data

Create “floor” structure and add objects to the map

LM5p2-PMC
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In Logic Machine Vis.structure menu the structure of the visualization is defined and
visualization backgrounds are uploaded. Use icon to add ©floor.

Select an action ><:

Add second level
Add plan

Import

In this example we will create a new floor named “1_page_H” and “Bathroom_H”". 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.

Logic Machine leighbours: | Select neighbour v

Vis. structure

Levels / Plans

Plan X
Parent: Horizontal
Name: 1_page H
Plan sze: 1024 || 748 5| |E-
Layout: - hd
Usermade visualization: Show i
Touch visualization: Show v
Pin code:
Background image: BG_1024x1280px.jpg R |v
Secondary background: 1_page_H.svgz v
Background color: #ESESES | v

Repeat background image:
Fixed background position:

Admin only access:

Save Cancel

S 3 D DS DDD S DD DD DD DD DS D DD

Version: 20140724 CPU/I0: 0.020.10 0. 11, Memory: 7%, KNX/IP |Sync project data
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Logic Machine

Levels / Plans

Name
[as Bathroom_H
[am Bedroom_H
[a= Whole house_H
o Sauna_
fam Kitchen_H
i Hal_H
i Security panel_H
i Garage_H
Horizontal_black
i 1_page_H
i@ Favorites_H
i Cameras_H
i Garage doors_H
i@ Audio_Videa_H
i@ Cimate control H
a8 Shutters_H
[i8 Lighting_H
i Access control H
ol Bathroom_H
[am Bedroom_H
[a= Vol house_H
i Sauna_tt
fam Kitchen_H
fam Hal_H
[am Security panel_H
fum Garage_H

Add new level

D A & mport

192.168..15/cgi-bin/scada/index.cgi#

Visible

Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch

Usermode, Touch

Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch
Usermode, Touch

Usermode, Touch

Vis. structure

Description
Plan
Parent: Horizontal_black
MNarme: Bathroom_H
Plan size: 1024 |5 748 |5 [E-)
Layout: v
Usermode visualization: Show 2
Touch visualzation: Show i
Pin code:
Background image: BG_1024x1280px.jpg X v
Secondary background: Bathroom_page_H.svgz =
Background color: #ESESES | v
Repeat background image:
Fixed background position:
Admin only access:
| Save || Cancel

Add objects to newly created visualization map

Neighbours:

Duplicate  Move up

ey
I’

EEEFEFEFEFFEFEEFFEFEEFEEEE
PP DD D DD DD DD DD DD DD DD DD DD

Select neighbour

Wove down | Add/Import  Export

¥

G E e E RS e e EEEEEEEEEE e

e e ees

v

Start page

0600600000000 OOODDODOOODOOBOBO

CPU/T0: 0.20 0.17 0. 14, Memory: 7%, KNX/TP | Sync project data

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.

Logic Machine

Saripting || Objects || Objectlogs || Schedulers

«

Plan size:

1024 || 748 |32~

Version: 20140724

Trend logs

Vis. structure | Visualization

Vis. graphics || Utiities || Alerts || Logs

Errorlog || @ Help

Welcorne home

Kiickert

WSS hiotse

‘nwe| { Dupiicaie |

Neighbours: | Select neighbour

Plan editor
Object | Link | Textlabel || image

Link to: Favortes_H
Custom name:
Hide in Touch:
Hide background: v
Display mode: Icon
Tcon: Favorites.svg

Active state icon:

Addtional classes:

Element postion: 110

Elernent size: 74

Save and reload plan

O

Apply.

108
74

Frame

<> <>

v| Startpace

Gaug

Cancel

Oll&

cancel |

CPU/10: 0.040,07 0. 10, Memory: 8%, KNX/IP | Sync project data|
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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 example’s 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.

Logic Machine Neighbours: | Select neighbour v |jjStstoens

Saipting || Objects || Objectlogs || Schedulers || Trendlogs | Vis. structure || Visualization || Vis. graphics || utiities || Alerts |[ Logs || Emoriog | @ Help

Structure: « Plan editor td
a Vertical ,\ Object Link Text label Image Frame Gaug
;I NCE )
Welcorme home — T =

Custom name:

Hide in Touch:

Hide background: v

Display mode: Icon i

Icon: transprent.svg b

Active state icon: Xiv

Addtional classes:

y Apply Cancel
g\\\'> '
: i i . Element position: 0 604

Ol|&

<
<y

g Ritgren = Garage Satina UG RO | | ement sce: 143 143
Pansze:  |1024 2] [748 |21~ - lDeme‘ | Dupicate Save and reload plan cancel
Version: 20140724 CPU/IO: 0.120.10 0. 11, Memory: 7%, KNX/IP  Sync project data
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.
LM5p2-PMC
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Logic Machine Neighbours: | Select neighbour v | Stertpage

Saipting || Objects || Objectlogs || Scheduers || Trendlogs | Vis. structure || visualization || Vis. graphics || Utiites || Alrts || Logs || Errorlog || @ Help

»] Plan editor »

5 Bedroom

- | object || Lk | Textiabel | Image || Frame | Gaud+

Main object: 1/1/50 Bedroom_C_|v | |I&/
Status object: Use main object v
Custom name:

Read-only:

Hide in Touch:

Hide background: @)

Send fixed value:

No bus write: In Usermode/Touch

Pin code:

Widget: No widget v

Display mode: Icon v

On icon: On_icon.svg 2]

Off icon: Off_icon.svg ¥

Addtional ciasses:

Show control: Infinein

| ety || cancel

Element position: 24 [S|1as |S

Element sze: so [Slfso [Kllelis)
Immt oupicate | | Save and reload plan | |- cancet

Launching visualization on touch device (iPad in this case)

e Make sure your iPad is connected wirelessly to the Logic Machine
e Inthe browser enter Logic Machine’s IP (default 192.168.0.10).

e Click on the User mode visualization

e Save the application as permanent/shortcut in your iPad

LM5p2-PMC
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Celling light
Ceilling light

Ceilling light

<D »

Music player

Velume

Touch visualization is also automatically created with list of Floor objects.

(M) »1.page 1

Bedroom_W_left_open
Bedroom_W_right_close

,) Bedroom_Temp_Setpoit
» Climate control_H

» Shutters_H

3 Bedroom

. 60%

¥ Lighting_H

‘ Bedroom_R_light

e Bedroom_Music_player

. Ceiling light

'-‘ Bedroom_Tem_current

Bedroom_W_right_open

l-" Bedroom_Humidity

Bedroom_W_left_close

> 1_page H

¥ Audio_Video_H

Embedded Systems SIA © 2021 www.logicmachine.net
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4. Graphical User Interface Login

KNX/EIB 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.

€ - C | [1192.168.0.10/apps/ T
F Q (©
il [ [
e
LogicMachine fff Systemconfig N Visualization ot St

» Logic Machine — visualization creator, scripts, object relations, alerts, KNX objects and
KNX objects, designing building view and visualization maps

» System config — IP and KNX specific configuration

» Visualization — defined visualization maps with objects

» Touch — Visualization system for iPhone/iPod/iPad/Android touch screen devices
» Schedulers — User defined schedulers

» Trend logs — Trends for data logs

» Mosaic app — Mosaic easy visualization creation and presentation apps

LM5p2-PMC
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First screen of the interface is a constructor of applications — 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. Customize background / Language

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

Customize

Language English v

Light theme Dark theme

No image

You can choose the interface language by clicking on Language drop-down menu.

LM5p2-PMC
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Customize

Language English

English
French
German
Russian

4.2. Find applications

By clicking on the zoom icon 0\ on the left top corner, you can quickly find applications
containing search phrase.

LM5p2-PMC
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X | visul ‘ a +

Visualization

4.3. Unlock the screen for sorting order and hiding apps

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

this purpose =
e

(%)
o

Logic Machine System config

If you press Visibility icon @ you will be able to hide/unhide apps from main screen. This
setting can be disabled by admin.

For example if you disable specific apps and finish sorting, click Lock icon o’ to see the new
screen.

€ - C [)192.168.0.10/apps/ ol —

F Q @ B &

(x)
Bo

LogicMachine

System config

O (] ea
Visualization Touch Trend logs
LM5p2-PMC
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« C | [1192.168.0.10/apps/ e =

£ Q A

4.4. Admin mode: adding/removing/administering apps

-

Enter admin mode by clicking on Admin icon ™ and entering the password.

Password

admin

Enter admin password

Change admin password

Once in admin mode, click on Settings icon and press Change admin password button.
Another setting here is Allow users to show/hide apps which will enable/disable the possibility
to show or hide apps for end-users as shown in 4.3.

Change default page view for users

While in admin mode, do the necessary page adjustments — you can change background

texture, hide/unhide/sort apps by using same icons as in user mode (see 4.3)

Once all necessary changes are done, click on Save icon to save the default page.

Add / remove apps

LM5p2-PMC
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Click on plus icon H to enter the administration window of apps. If you see the following

window, make sure you have set correct IP/gateway/DNS settings for your LogicMachine
(System config = Network = Interfaces)

Load failed, check that device has Internet
connection and correct DMNS configuration

On the default App management page you see available applications.

1]
2

Admin

"
>

Filter x All categories v

Installed (uninstall, update, configure) @

p \'( . Analog clock B
. - Simple analog clock
AT

- Weather report
L‘Q Weather report from Rambler.ru

. Z-Wave application

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

Install Analog clock?

-] e

The installed Apps will appear then in Installed section where you can uninstall them by
necessity.

LM5p2-PMC
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1]
»
H

Filter x

Mosaic visualization m

The fastest way of visualization creation

. \)'( ) Analog clock m

Simple analog clock

Mosaic visualization editor

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

You can install the app also from the file, by clicking on Install from file entry

Install package from file

Choose File | Mo file chosen

o | came

To update app click on respective Update icon E or from main administration screen — on the
following icon:

Installed (uninstall, update, configure) @

By pressing on this icon E you will be redirected to initial front page.

Exit admin mode

Click n icon to exit admin mode.

LM5p2-PMC
Embedded Systems SIA © 2021 www.logicmachine.net Manual / Issue date 26.11.2021 Page 50/ 260



http://www.logicmachine.net/

5. Application development

Available libraries/frameworks

* jQuery v2 (http://jquery.com/)
* Bootstrap v3 (http://getbootstrap.com)
*  Font Awesome v4 (http://fontawesome.io)
Bootstrap comes without Glyphicons, use Font Awesome instead.

Base directory structure

* /data— apps and widgets are stored here, accessible at http://IP/apps/data/
* /libs — Lua library storage, loaded via require('custom.lib') where lib is library name.

* Juser — 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

* index.Ip or index.html — 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

e jcon.svg or icon.png — required for apps, contains application icon, SVG is
recommended

* widget.Ip or widget.js — required for widgets, can contain JavaScript + Lua code or
pure JavaScript source which displays widget contents

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

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

* style.css — optional for widget, contains custom CSS stylesheet for given widget

* config.lp or config.html — 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.
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Default widget size is 100x100px. Width/height can be increased by calling setWidgetSize(cols,
rows) on widget element. Width formula: cols * 110 — 10, height formula: rows * 110 - 10

Example

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

space inside of widget container:

(function() {

// 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

IOk

Configuration

* Application directory must contain either config.lp or config.html file
* This file must contain form element, id must be set in myapp-config format, where
myapp is unique application name
* Data exchange is done via events triggered on form element:
o config-load — (to app) provides an object with all configuration key/value pairs
© config-check — (to app) triggered when Save button is clicked, app configuration
must either show an error message if configuration is invalid or trigger config-save
o config-save — (from app) saves configuration on server side and closed modal
window, application must pass configuration parameters as an object
* Configuration can be accessed from Lua using these functions:
o config.get(app, key, default) — returns single value for given application name,
default value or nil if key is not found
o config.getall(app) — return table with all configuration values for given application
name or nil if configuration is empty
o config.set(app, key, value) — adds a new key/value pair or overwrites an existing one
o config.setall(app, cfg) — overwrites existing config with given cfg table with
keys/values
o config.delete(app, key) — deletes existing key/value pair
* 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);

}s

})s

// 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 });
}
})s
NO;
</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.

e storeSet(key, value) — sets key/value pair
* storeGet(key) — retrieves key value, returns null when key is not found

e storeRemove(key) — 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

* S.i18n.lang — current language or undefined if default language is used

* S.i18n.add(ns, dictionary) — adds translations to current dictionary, ns must be a unique
application name

* S.i18n.translate(key, default, vars) or S.tr(key, default, vars) — 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 translation for application “myapp”
$.i18n.add('myapp', {
// translation for mylang
mylang: {
hello: 'Hello %{username}, current temperature is %{temperature}’,
goodbye: 'Goodbye %{username}’
}
1

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

// alerts “Hello John, current temperature is 21” if current language is “mylang”
// otherwise alerts “No translation”
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 translation
$.i18n.add('myapp', {
fr: {
hello: 'Bonjour!’
}
})s

// apply translation to all elements inside of myapp-container
$('#tmyapp-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:

* header(hdr)— adds a custom header to the output

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

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

e getcookie(name) — returns named cookie contents or nil when cookie is not set

e print(...) — outputs any number of variables, ending output with CRLF

* write(...) — similar to print but does not output CRLF at the end

* escape(val) — 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:
e all built-in LM functions: alert, log, grp, storage etc
* config library
e vprint(...) and vprinthex(...) functions to view variable contents in human-readable form

* json library

Example

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

<html>
<body>
<?
size = getvar('size') -- GET/POST variable
size = tonumber(size) or @ -- 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">
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<? for i = 1, size do ?»
<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 — 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:

* address — object group address

* updatetime — latest update time in UNIX timestamp format. Use os.date() to
convert to readable date formats

* name — unique object name
* datatype — object data type
* decoded — set to true when decoded value is available
* value — 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 — 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 (“bool”, “scale”,
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“uint32” etc) or a field from dt table (dt.bool, dt.scale, dt.uint32). For example, if dpt is
set 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
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(single tags) or Lua table consisting of strings (multiple tags).
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:

* datatype — required, object data type. Can be either a string (“bool”, “scale”,
“uint32” etc) or a field from dt table (dt.bool, dt.scale, dt.uint32)

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

* comment — optional, object comment (string)
* units — optional, object units/suffix (string)

* address — optional, object group address (string). If not set the first free address
from configured range will be used

* tags — 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.floatlse,
address = '1/1/1"',

name = 'My first object',

comment = 'This is my new object’,
units = 'W',

tags = { '"My tag A', 'My tag B' },

1}
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Create new object with automatic address assignment

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

1)

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

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

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

e db:query(query, ...) — 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

* db:insert(tablename, values) — performs INSERT query based on given values

* db:update(tablename, values, where) — performs UPDATE query based on given values

and where parameters
* db:delete(tablename, where) — performs DELETE query based on where parameter
SELECT helpers
Note: parameters must be passed in the same way as for db:query() function

* db:getone(query, ...) — returns first field value from the first matching row from given
query

* db:getrow(query, ...) — returns first matching row from given query
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* db:getlist(query, ...) — returns complete query result as Lua table, where each table item
is first field from each row

* db:getall(query, ...) — returns complete query result as Lua table, where each table item
is Lua table with field—->value 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 SET 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:

e Scripting — scripting repository management

e Objects— KNX bus object management

o Object logs— KNX bus object historical logs

e Schedulers— administrator interface for user mode schedulers

e Trend logs — administrator interface for trend logs

e Scenes — scene visual editor

e Vis.structure — visualization structure definition

e Visualization— Visualization creation, control and monitoring

e Vis.graphics—icon, background, font management

e Utilities — utilities including import from ETS, reset object DB, backup, update system
installation

e User access — user access level definition

e BACnet — BACnet client with scanner

e Power meter — voltage, current, power value mapping to KNX objects

e DALI - DALI master (over RS485 gateway)

e Modbus — Modbus mapper

e BLE — Bluetooth device mapping (over USB gateway)

o Alerts — alert messages defined with alert function

e Logs — log messages defined with Jog function

e Error log — error messages in KNX bus

e Help — 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 — FB (functional 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 — scripts that are executed when a group event occurs on the bus. Usually used when nearly
real-time response is required.

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

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

User libraries — user defined scripts to call from other scripts
Common functions — common functions to call from other scripts

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

6.1.1. Block programming

In order to create blocks, enable this functionality in Utilities = General configuration >
Enable Block Editor.

Once the script is added, you can see puzzle icon to access Block editor.
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Logic Machine Neighbours: | Select neighbour v | Start page

Scripting H Objects H Object logs H Schedulers H Trend logs ” Vis. structure H Visualization H Vis. graphics ” Utilities H BACnet l Dali [ Modbus H Enccean ]m

Event-based ‘ Resident | ‘ Scheduled ‘ ‘ User libraries ‘ ‘ Commen functicns ‘ ‘ Start-up (init} script
: .w; e, q...r\ ;
i ¥ o
jl 2 O B 1Y)

Script name Group address / tag « Description Category Editer = Active Dup...

Event for 1/1/1 111 1 Q Q Cry e =
Event for 1/1/11 1111 & = © Cr @

Event for 1/1/13 1113 & & © B ©

Event for 1/1/2 112 & & © Cry o]
scenel 1113 g &% @ B ©
scenel copy 113 & &= @ Cry a

Event for 1/1/4 1114 & @ @ B @ <~
| @ Add new script |

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

Event: Event for 1/1/1 |k Sove = fie || Load fomfie_ m Clees

Objects
Storage

Script control

Miscellaneous * Nif 1:m= (0]
Logic do _éet.mto .

Loops else if ;:ME
Math do _éetﬁﬁ@to '

Text

Lists

Variables

Custom functions
i—

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)
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Get event value Get event value
set (ET=83 to | Get event value

Get event value 1
set (RS to | Geteventvall  Get event value

ro &

e A

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

change
L il

You can always look at the LUA code by clicking on Show/Hide Lua code button. This will allow
to learn the scripting language.

Event: Event for 1/1/1 pacasicl Waadioose Save Close

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

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

end

[ S PV

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.
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Helpers || Datatypes || Scripts 4| | Blockfunctions Show code shortcuts S

Conditicnals --- Function invert

&

1
= Loops and iterators 2 --- Write inverted value Group addresses: v
3| --- Comment .
# [ Math a|--- Set target object v Objects by name: w
(=[] Objects / KMNX bus 5l --- 1 ze of source o Tags: -
=] Get event value 6| --- Coleor #f9@ -
:_:=] Get object value (by name) ; - ut [ '_] Storage: -
B ) ) t [object
__:=|Getobjectvaluelby address) 9| --- Target object [object] Scripts: P
=] Group read (by name) 18| function invert(a, b)
=] Group read (by address) 11 local value = grp.getvalues(a) .
— . . 12 grp.write(b, not value, dt.bool) LEEE/ATE
=| Group write (by name, constant) 13| end - :
=| Group write (by address, constant) Basic Functions
=] Group write (by name, variable) String Manipulaticn

=| Group write (by address, variable) Table Manipulation
=| Update internal value (by name)
=| Update internal value (by address) Mathematical Functions

=]| Convert name to group address Input and Cutput Facilities

=] Convert group address to name
Operating System and Date / Time functions

e

Single chject functions
Multiple chject functions (tags) Editor

&
[

Storage Block functions how-to

&

Script control

(£

Alerts and logs
Time functions

&

Search
=] Miscellaneous
=] Serial
el Modbus - Logs Error log Save Save and close Close

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

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

e Second line contains short function description which is shown as block title

e |If third line contains Comment keyword, all following lines until Input or
Output will be added to block comment tooltip

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

e 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 1invert

--- Write inverted value

--- Comment

--- Set target object value to
--- 1inverse of source object value
--- Color #f90

--- Input

--- Source object [object]

--- Target object [object]
function invert(a, b)

Local value = grp.getvalue(a)
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grp.write(b, not value, dt.bool)
end

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

Event: Event for 1/1/11 Save as fle || Load from fie Close

Objects
Storage

Script control

Miscellaneous
Logic

Loops

Math

Text

Lists
Variables

Custom functions

=
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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

| Evem-‘nased | Resident Scheduled User libraries Commoen functions Start-up (init) script Block f‘u_r!ctinns Tools
&y " b S 5, dab e
Script name: Group address /tag « Description Category Editor Active Duplic
Event for 1/1/1 1111 [ (o} Cny (]
Event for 1/1/1 copy 111 \;/ o E\-LI @
Event for 1/1/1 copy 111 D o] I:-LI @
Event for 1172 1 & o} Ehy (]
Event for 1/1/5 " % [e] Ey Q
Event for 1/7/80 17180 L 9] Cly (]
Event for 10/1/1 100111 fu o] Eny @
Event for 10/1/2 101112 i (o] [ig] (=]
scene tiep khach 1411 \L:/ @ ELI @
scene P.AN 141112 \:/ Q Cry [x]
Scene on/of pk 14113 D Q By [%]
scene on/of hr 141174 % Q (5] (]
Scene onioff P An 140115 Q n E,g @ .
&) Add new script
Version: 20141127 CPU/IO: 0.08 0.13 0.14, Memory: 7%, KNX/IP | Sync project data

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

Event-based

Event-based script ¥

Script name: SCene_away
Group address | taq: 2/2/2 w7
Active:
Execute on group read:
Categary: W
Description:

Save Cancel

» Script name — the name of the script

» Group address / Tag — specific group address or tag name on which the script will be
triggered

» Active- specifies whether the script is active (green circle) or disabled (red circle)

» Execute on group read— specifies whether the script is executed on KNX group read
telegram

LM5p2-PMC
Embedded Systems SIA © 2021 www.logicmachine.net Manual / Issue date 26.11.2021 Page 68 / 260



http://www.logicmachine.net/

» Category — 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 B Print script listings page

» Description— description of the script

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

and storing into KM objects

Save Cancel

Script name — the name of the script

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

Active— specifies whether the script is active (green circle) or disabled (red circle)
Category — 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 B Print script listings page

» Description— description of the script

YV VVYVYY

Scheduled

LM5p2-PMC
Embedded Systems SIA © 2021 www.logicmachine.net Manual / Issue date 26.11.2021 Page 69 / 260



http://www.logicmachine.net/

Scheduled script

Script narme: Floor heating off
Mirite; @0
Hour: @|3,19
Day of tha month: @\
Month of the year: Every month of the year i
Day of the week: Every day of the wesk ¥
Artive: O
Categary: w
Ciascription: Turhs floor heating OFF at 8:00 and 19:00
Save Cancel
» Script name — the name of the script
» Minute — Minute
» Hour - Hour
» Day of the month — Day of the month
» Month of the year — Month of the year
» Day of the week — Day of the week
» Active- specifies whether the script is active (green circle) or disabled (red circle)
» Category — 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 B Print script listings page
» Description— description of the script

List of scripts

Logic Machine Neighbours: | Select neighbour v | Startpage
Reactor Scripting Objects Object logs Schedulers Trend logs Vis, structure Visualization Vis. graphics Utilities Modbus Enocean Alerts Logs Error log @ Help
Event-baszed Resident Scheduled User libraries Common functions Start-up (init) script Tools Filter scripts by categary:
o~ : — 3 All oot <
‘LL ﬂ. O B iui X All categories
— = T E
Script name « Sleep interval (seconds) Description Category Editor Active | Dupli..
mpd 3 E#® © Oy @
== ? 2 # S

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

Duplicate — Duplicate the script with its source code

Editor — Enter scripting editor to write specific code for the particular program. It can be
source code editor or block programming

Active — Make script active (green) or deactivate it (red)
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Delete — 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" or “group read” (if checked while
adding the script) event occurs for given group address. Event information is stored in global
event variable.Variable contents:

e dstraw (integer) — raw destination group address

e srcraw (integer) — raw source individual address

e dst (string) — decoded destination group address (for example: 1/1/4)

e src (string) — decoded source individual address (for example: 1.1.2)

e type (string) — type of event, either "groupwrite", "groupread", "groupresponse".
Currently user-defined scripts are bound to "group write" events only.

e dataraw (integer/string) — raw binary data

e datahex (string) — 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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Scheduled scripting date,/time format

Scheduled scripting uses standard cron Format For date/time
parameters, Valid walues are:

* — gxecute script every minute, hour or day,

* M — execube scripk every N minukes, hours ar days, Nis
an inkeger, script is executed when current value divided by
M gives 0 in modulo, For example, scripk wikh hoor
parameter sek bo * 18 will be executed when hour is 0, & and
16,

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

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

MK — it is passible o specify several M and M-k tvpe
parameters separated by comma. For example, script with
minute parameter set ko 15,50-52 will get executed when
minute is 15, 50, 51 and 52
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6.1.7. Script editor

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

Helpers Data types Seripts L] Resident: mpd Functiong~ Objects~ Tags~ Storage- Scripts«
&[] Conditionals 1/m = mpd.connect('192.168.8.111') --defaults to “localhost™, 56580
@[] Loops and iterators 2 m:play()
&[] Math 3| -- m:pause() . a i
. . 4| -- m:unpause() --alias for m:pause(false)
= Objects / KN bus 5| -- m:stop()
= Storage
A Seript contrel
A Alerts and logs
= Time functions
H Mizcelansous
H Serial
H Modbus
Ex] DMX
Logs Error log @Disatled Save Save and close Close

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 — predefined code snippets, like if-then statement. Helpers consist of three main sub-
groups:

Conditionals — If Else If, If Then etc.

Loops and iterators — Array, Repeat..Untiletc

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

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

Storage — Get data from storage, Save data to storage

Script control — Get other script status, enable or disable other scripts

Alerts and logs — Alert, Log variables, Formatted alert

Time functions — Delay script execution

Miscellaneous — Sunrise/sunset etc.

Serial — Communication through internal LogicMachine 10 ports

Modbus — Create RTU/TCP connection, Write register, Read register etc.

DMX — Communication with DMX devices

Data types — choose object by data type
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Scripts — list of all scripts added in the LogicMachine
Code helpers on the right side of the editor

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

Helpers Data types Scripts <« Event-based: Event for 1/1/1 copy (1/1/1 Dimmer) Show code shortcuts Ediked
=[] Conditionals 1|if (condition} then . N .
Z]1t- Then 2 dosomething() Group addresses: -
= . 3| elseif (othercondition) then . .
=] If (AND) - Then 4| dosomethingelse() Objects by name: -
=]If(OR) - Then 5 end Tags: e
=] If - Then - Else 6 ) 50
=if- Eke If 7| '1/1/3 Lightl Storage: -
=] Loops and iterators Scripts: -
= Math
H Objects / KMNX bus Select topic
= Storage "
& [ Seript control Basic Functions
== Alerts and logs String Manipulation
B[ Time functions Table Manipulation
] Miscellaneous
M serial Mathematical Functions
) Medbus Input and Output Facilties
2] DMX
Operating System and Date / Time functions
Editor
Block functions how-to
Code shortcuts *
true false {} == ~= < £ €= =5 >
if then end
if then elseif then else end
while do end
repeat until
for do end
for in pairs() do end
for in ipairs() do end
function return end
Logs Error log ¥ ) Run script @ Disabled Save Save and close Close

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

Code shortcuts e

if then end
if then elseif then else end

while do end
repeat until
for do end
for in pairs() do end
for in ipaire() do end

function return end

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

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

6.1.8. Object functions
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grp provides simplified access to the objects stored in the database and group address request
helpers.

Most functions use alias parameter — 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:

e qaddress — object group address
e updatetime — 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:

e name — unique object name

e datatype — object data type as specified by user

e decoded — set to true when decoded value is available
e value — 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 — 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)
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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.

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.

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

. 1f myobjectthen

A W N R

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

Find object by address and write new value.

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

2. -- verify that the requested object was found

3. if myobject then

4. myobject:write(52.12, dt.floatl6)-- explicitly set data type to dt.floatlée (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.write('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:

e success — decoded data as Lua variable (type depends on data type), value length in
bytes
e error — 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:

e 1 bit (boolean) - dt.bool — boolean

e 2 bit (1 bit controlled) - dt.bit2 — number

e 4 bijt (3 bit controlled) - dt.bit4 — number

e 1 byte ASCIl character - dt.char — string

e 1 byte unsigned integer - dt.uint8 — number
e 1 byte signed integer - dt.int8 — number
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2 byte unsigned integer - dt.uint16 — number
2 byte signed integer - dt.int16 — number
2 byte floating point - dt.float16 — number
3 byte time / day - dt.time — table with the following items:
o day — number (0-7)
o hour — number (0-23)
o minute — number (0-59)
o second — number (0-59)
3 byte date - dt.date — table with the following items:
o day — number (1-31)
o month — number (1-12)
o year — number (1990-2089)
4 byte unsigned integer - dt.uint32 — number
4 byte signed integer - dt.int32 — number
4 byte floating point - dt.float32 — number
4 byte access control - dt.access — number, currently not fully supported
14 byte ASCII string - dt.string — 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

LM5p2-PMC
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result=storage.set('my_stored_value 1', 12.21

e This example will return false as the result because we are trying to store a function
which is not possible.

. testfn=function(t
. return t t

. end

A w N R

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

e 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 1if value is not found

2. result =storage.get('my_stored_value_3', 0)-- returns 0 if value is not found

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

. objectdata
. objectdata.temperature=23.1

. objectdata.scene="default"’

A W N R

. result =storage.set('test_object_data', objectdata)-- store objectdata variable as

'test_object_data’

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

. objectdata=storage.get('test_object_data’

. if type(objectdata "table' then

. if objectdata.temperature> 24 then

. -- do something 1if temperature level is too high

end

a U1~ W N R

end

6.1.15. Alert function

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

LM5p2-PMC
Embedded Systems SIA © 2021 www.logicmachine.net Manual / Issue date 26.11.2021 Page 79 / 260



http://www.logicmachine.net/

Example

1. temperature 25.3

2. if temperature > 24 then

3. -- resulting message: 'Temperature levels are too high: 25.3'
4 alert('Temperature level is too high: %.1f', temperature

5. end

6.1.16. Log function

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

Example
1. -- Llog function accepts Lua nil, boolean, number and table (up to 5 nested levels) type
variables
.a keyl ='valuel', key2 =2
-b ="test'
. C =123.45

. -- logs all passed variables

o O W N

-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:
* — execute script every minute, hour or day.

*/N — 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 — execute script exactly at N minute, hour or day.
N-K — execute script when minute, hour or day is between N-K range (inclusive).

N,K — 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.
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os.microtime ()
Returns two values: current timestamp in seconds and timestamp fraction in nanoseconds

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 sfi], 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]])
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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 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 *,
I, L, n, p, and h are not supported and that there is an extra option, q. The g 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 ¢, d, E, e, f, g, G, i, 0, u, X, and x all expect a number as argument, whereas g and s
expect a string. This function does not accept string values containing embedded zeros, except
as arguments to the g 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:

t

s ="from=world, to=Lua"

for k, v instring.gmatch(s, "(%w+)=(%w+)") do
tlk]= v

end

uih wnNn R

For this function, a '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])
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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
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="1lua", version="5.1"
x =string.gsub("$name-$version.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, so0"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.
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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.

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:
* x: (where x is not one of the magic characters 2$()%.[]*+-?) represents the character x
itself.
e .: (a dot) represents all characters.
* %a: represents all letters.
* %c: represents all control characters.
* %d: represents all digits.
* %l: represents all lowercase letters.
* %p: represents all punctuation characters.
® %s: represents all space characters.
* %u: represents all uppercase letters.
* %Ww: represents all alphanumeric characters.
* %x: represents all hexadecimal digits.
® %z: represents the character with representation 0.
* %Xx: (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.
o [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%I%-]
represents the octal digits plus the lowercase letters plus the '-'character.
* The interaction between ranges and classes is not defined. Therefore, patterns like
[%a-z]or [a-%%] have no meaning.
¢ [Aset]: represents the complement of set, where set is interpreted as above.
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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:

A pattern item can be:
¢ a single character class, which matches any single character in the class;
e a single character class followed by '*', which matches 0 or more repetitions of
characters in the class. These repetition items will always match the longest possible
sequence;
* a single character class followed by '+', which matches 1 or more repetitions of
characters in the class. These repetition items will always match the longest possible
sequence;
¢ a single character class followed by '-', which also matches 0 or more repetitions of
characters in the class. Unlike '*', these repetition items will always match the shortest
possible sequence;
* a single character class followed by '?', which matches 0 or 1 occurrence of a character
in the class;
® %n, for n between 1 and 9; such item matches a substring equal to the n-th captured
string (see below);
* %bxy, where x and y are two distinct characters; such item matches strings that start
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 'A' at the beginning of a pattern anchors the match
at the beginning of the subject string. A'S' at the end of a pattern anchors the match at the end
of the subject string. At other positions, 'A' and 'S' 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)
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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)

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:

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

10,

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

file =io.open('/mnt/usb/log.txt"', 'a+
file:write(data .. '\r\n’

a v A W N R

file:close

Mon Jan
Mon Jan
Mon Jan
Mon Jan

5:13 2011 value 1is false
5:14 2011 value 1is true
5:32 2011 value 1is false
5:33 2011 value 1is true

3 05:2
3 05:2
3 05:2
3 05:2

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

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

r_

1

2. -- split Lline by '=' sing
3 items = line:split('="

4. -- two items, Line seems to be valid
5. if #items 2 then

6 key = items[1]:trim

7 value = items[2]:trim

8
9

alert('[config] %s = %s', key, value

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’)

Embedded Systems SIA © 2021 www.logicmachine.net

, tostring(value

-- write to the end of log file preserving all previous data
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Returns true/false if script is found, nil otherwise

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

cnv.hextostr(hexstr)
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.Ishift (value, shift)
Left binary shift

bit.rshift (value, shift)
Right binary shift

6.1.26. Input and Output Facilities

The 1/0 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 jo.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 jo.stderr. The 1/0 library never closes these files.

Unless otherwise stated, all 1/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])
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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])

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:

¢ "r'": read mode (the default);

e "w": write mode;

¢ "a": append mode;

e "r+": update mode, all previous data is preserved;

e "w+": update mode, all previous data is erased;

e "a+": append 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.
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math.acos (x)
Returns the arc cosine of x (in radians).

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

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 e*.

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 = m2¢, 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 m2€,(e should be an integer).

math.log (x)
Returns the natural logarithm of x.

math.log10 (x)
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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.

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 x¥. (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.
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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.

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 jis 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).
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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.

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).
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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 key—value pairs of table t.
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tonumber (e [, base])

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
Logic Machine Neighbours: | Select neighbour ¥ | Start page
Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities BACnet Dali Modbus Enccean 1-wire Alerts Logs Error log @ H
Event-based Resident Scheduled User libraries Common functions Start-up (init) script Block functions Tools
I ! f Ty i 4 LS .
d s
) A O (5 P
‘i—L i ‘O e " E
Script name « Editor Keep ...
user.dali L @ @
user hengio L @
&2 Add new library ) Export libraries gﬁastore-‘adn libraries
Version: 20141127 CPU/TO: 0.13 0.26 0.21, Memory: 7%, KNX/IP | Sync project data

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

You have to include your library in the script with the following command:
require(‘user.test’)unless 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 can’t be seen for further editing. If this option is enabled, the source
code is seen in the editor.

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

Auto load library means that the library will be automatically loaded so you don’t have to use
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.

Comrmon functions

6.1.33. Start-up (init) script

Init script is used for initialization on specific system or bus values on system start. Init script is
run each time after system is restarted for some reason.
Start-up (init} script

AC
21 Page97/260

Cl
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6.1.34. Tools

LogicMachine Meighbours: | Select neighbour v | Language: | English v | Start page Logout
Objects | Objectlogs || Scripting || Schedulers || Trendlogs || Wis. structure | Visualization | Wis. graphics || Utilities || Useraccess || Dali || M5 config | Modbus || 1-wire || Alerts || Logs | Errorlog || About
Event-based Resident Scheduled User libraries. Cemmon functions Start-up (init) script Block ﬂl!!ctmns Tools Filter scripts by category:
[ o ' . ; ) Sl categories v
A 0 2 O " A
) Export helpers
Soript name 4 Sleep interval (seconds) Description Editor Active Duplicate
@ Import helpers

) Restore hepers
Bl Backup scripts
&) Restore scripts

(& Print script fistings

[3 Edit custom JavaScript

[=] show logs window

© Add new script

Version: 20160429 CPUJIO: 049 0.210.19, Memory: 13%, KNX/TP: OK ______[Sync project data

Export helpers — export scripting helpers
Import helpers — import scripting helpers
Restore helpers — restore default scripting helpers
Backup user scripts — backup all scripts in *.gz file
Restore from archive — restore script from archive (*.gz) file with two
possibilities:
o Remove existing scripts and import from backup
o Append keeping existing (s) scripts

VVVYYVYVY

Restore scripting backup

Restore mode; (%) Remove existings scripts and import from backup

1 Append keeping existings scripts

Backup file: Select backup file... L_é

Save Cancel

» Print script listings — shows all scripts with codes in list format sorted by
Categories.
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Category: Presence

Presence simulator (id: 1)

Type: Resident
Active: Yes
Script sleep interval: 20

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

-- if object exists "presence" wvariable will be a table, nil otherwise
presence = knxobject.get( address=", "0/0/1")

-- check that obhject exists and data has heen decoded

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

-- update 0/0/2 with the same data
knxobhject.write ("0/0/2%, presence.data, dt.hool)
el=e
alert{"read errorT)
end

» Show logs window — show logs in separate window
» Edit custom JavaScript

Custom JavaScript

1| &(function(}{
2 { your code here
315

&2 Upload custom JavaScript Save Save and close Close
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With custom JavaScripts it is possible to create different dynamic tasks, like detect short/long
press from visualization using one icon or we can open specific Floor/Plan when some grp
address is triggered - useful e.g. when you want IP Camera page automatically to be

opened when Intercom button is pressed:

$(function(){
if (typeof objectStore !== 'undefined') {
var id = Scada.encodeGroupAddress('1/1/2");

objectStore.addListener(id, function(object, type) {
if (type == 'value') {
showPlan(69);
}
1)
}
1

See more examples here: http://forum.logicmachine.net/showthread.php?tid=275

6.2. Objects

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

e sniffing the bus for telegrams from unknown group addresses (if enabled in Utilities)
e adding manually
e importing ESF file (in Utilities)

Object can be created as standard KNX object or virtual object. Virtual objects are marked with

icon, their range starting from 32/1/1 and therefore they cannot be sent to the KNX TP bus.
Filtering is disabled for virtual objects. Virtual objects are useful for visualization purposes or

communication with 3rd parties i.e. BACnet.

Logic Machine Neighbours: | Select neighbour v | Startpage
Reactor || Scripting | Objects || Objectlogs | Schedulers | Trendlogs || Vis. structure || Visualization graphics || Utiities || Modbus | Enocean || Alerts || Logs || Errorleg || @) Help
Object filter || | Group address + Object name P>TP.. TP=P.. GEvenis.. Datatype Current value Log Export | Tags Updated at Setvalue | Vis. pa...  Custom.
Name of group address: o/0i2 \; e 01.1bit(bockean) 0 17.07.2014 13:49:47 (4 |; ()
11010 (& S o1 1bit(boolean) 0 2 (4 B ()
102 [& 2% 01.1bit(bookan) 1 4 () [x]
Data type: 1018 [& # 01 1bt(ookean) 0 = B [}
Not specified Y| e [ #@ 01.1btockan) 1 A 2 [~)
Tags: 11018 [ @& 01 1bit(bookan 1 07.08.2014 01:00:24 [ B Q
1010 (& o 01 1bit(bookan) 1 05.08.2014 00:50:04 (4 B [x]
Match mode: 02 (& o 01 1bit(bookan) 1 03.08.2014 12:26:0 (4 B [x]
& Altngs - e [ # 01 1bi(bookan) 1 07.08.2014 (4 e} [x]
ni Alarm_status i 7 & #& 01.001switch off 08.08.2014 (4 B (]
ooy fer| [canca| | | 117 Light_status i \; e 01.001 switch off 08.08.2014 (4 |; (]
i3 0On_holiday [& 2% 01.001switch on 08.08.2014 [ 2] []
1114 Garage_doors_open [& @& 01.001 swien on 4 B Q
M5 Garage_doors_close [& @& 01.001 swien off 4 ] B %]
1ME Bathroom_Music_payer [ # 01.001switch on 07.08.2014 4] B [x]
I Bathroom_Volume (& e 05001 scaie 5% 02.08.2014 12:45:13 A B [x]
s Bedroom_lusic_player [ f 01.001 switch off 04.08.2014 14:21:47 (A ] [x]
e Hall_Music_player (& # 01,001 switch on 4 B %]
1Mo Kitchen_Music_player (& # 01,001 switch on 4 B %]
it Garage_Music_player & & 01001 swich . & [P )
M2 Sauna_WMusic_player [& @& 01.001 swien on 23.07.2014 10:00:12 4 B Q
112 Bedronm Vnliume [Z sk 05001 scake nes 2207 2014 101757 = T h
@ Add new object || | € Auto update enabled ||| 5 Clear Page. 1ot | b | M| | P=TP policy: None; TP > P policy: Hone Displaying objects 1-25 of 84
Version: 20140711 CPUT0: 0.52.0,21 0,20, Memory: i4%, KNX/IP |Sync project data
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6.2.1. Object parameters

To change the settings for existing or new objects, press on the specific list entry.

Edit object ¥

Object name: Temp room

Group address:

Datz type: 09.001 Temperzture 4
Current value: 0

Tags:

Units / suffix: C

Log: v

High priority log:

Export:

Lt

Poll interval (seconds):

Object comments:

Save Cancel

Object name — Name for the object

Group address — Group address of this object

Data type — KNX data type for the object. This has to be set once the LM sniffs the

new object for proper work.

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

» Log - enable logging for this object. Logs will appear in Objects logs menu.

» High priority log — mark the object for high priority logging; when the log database is
cleared, first standard logs are cleared, only then high priority

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

» Poll interval (seconds) — perform automatic object read after some time interval

» Tags — assign this object to some tag which can be later used in writing scripts, for
example, All_lights_first_floor.

» Current value— Current value of the object

» Object comments — Comment for the object

Y V V

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

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

Edit object

Object name:
Group address:
Data type:
Current value:
Taos:

Units | suffix:
Log:

High priority log:
Export:

Poll interval (seconds):

Object comments:

light1-2

232.600 RGE color hd
4133887

L

Save Cancel

In Visulization Parameters “* you can do the following settings for the object:

Object visualization parameters

Object: light1-2 (1/1/12)
Send zfter each color pick: |

Mumber of presets to show: |3 b
Preset 1: - L
Preset 2: EFAFFE:. % v
Preset 3: x| v

Save Cancel

Send after each color pick — specifies either to send the telegram automatically into KNX
bus once the color is selected in color picker.
Number of presets to show — count of predefined presets in color picker in Visualization
Preset 1..6 — preset color

Embedded Systems SIA © 2021 www.logicmachine.net
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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

Visualization parameters

®

Object: 1/1/3 5 Brz koridor 2 et

Control type: Togale e
Toggle
Checkbox |
Start / Stop

0T T T (OO 0 Stop [/ Start

[ ]

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

o Toggle I
o Checkbox E

Start/Stop — while icon is pressed it send one value, when it is released, it send
opposite value

4 bit (3 bit controlled)

Object visualization parameters

Object: light1-1 (1/1/11)
Step size: 25%

Save Cancel

e Step size — step size for object change, example for blinds control

1byte and 4byte float

e Control type — type of the visual control element
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o Slider

Object visualization parameters ¥
Object: light1-1 (1/1/11)
Control type: Slider b
Minimum wvalue: 0 >
Maximum value: 255 >
Step: 10 =
Vertical slider: #| Visible only Usermode

Invert vertical slider:

inimum
value —
minimum
value on the
slider
Save Cancel

aximum
value —
maximum
value on the
slider

=  Step — step for one slider movement

» Vertical slider — special option for Usermode visualization

= |nvert vertical slider — invert vertical slider so the maximum is on top

o Direct input / Step +/-
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Object visualization parameters ¥

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

= Minimum value — minimum value on the control bar
= Maximum value — maximum value on the control bar
= Step — step for one position change

o Circular slider

=  Minimum value — minimum value on the control bar

=  Maximum value — maximum value on the control bar

= Step — step for one position change

= Slider color — color of slider

=  Background color — background color of the slider

= Round line cap — make round ends of slider

= Hide title — hide title

» Hide min/max/step buttons — hide min, max and step buttons
= [ine thickness — specify the thickness of slider line

= Sjze —Size in px of the control
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Object visualization parameters ¥

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

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

Round line cap:
Hide title:
Hide min/max/step buttons:

i
40

Line thickness: 15

In Show control mode

LAl N

Size: 200

Save Cancel

o Custom value select — select from list of custom values. Custom values should be
defined L in

=  Show icons in Usermode — show icons instead of values for the object in
visualization. You will be able to choose from defined icons/custom
values. Icons should be defined in visualization constructor as Additional

Object visualization parameters *
Object: light1-1 (1/1/11)
Control type: Custom value select v

Show icons in Usermode:

Save Cancel

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.

Set object value % Set object value x
Object name: wieather T High Obfect name: Output 1
Group address: S5/1/5 Group address: y2n
Data type: 08, 2 byte floating point Data type: 01.001 switch
Mew value (213 Mew value: falza -
Save Cancel Save Zancel
6.2.5. Custom values
If special value naming is necessary, use this icon l2  to set it up (only for Boolean and
Integer data types)
Custom values ¥
Default text: |Bedroom light
Object value: |0 = Display text: |Light off @
Object value: |1 = | Display text: |Light on (5]
Save Cancel
6.2.6. Object control bar
) Add new object || | ) Auto update enabled || | (5] Clear L. Mass edit @ Mass delete Page 1 of 1 .:,:' IP = TP policy: Mone; TP = IP policy: Mone
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Add new object — Manually add new object to the list

Auto update enabled —Specifies either the object list is updated automatically or not
Clear — Clear the list of group addresses

Next/Previous page — move to next or previous page

Refresh — refresh the object list

Mass edit — mass edit objects by a specific criteria — object properties, visualization
parameters or custom values.

YVVVVVYVY

Visualization parameters %
Group address list: 9 object(s) selected v
Control type: Toggle wE
Save Cancel
Custom values * Mass edit %
Group address list: |9 object(s) selected v Group address list: 24 object(s) selected 4
Default text: Field list: 1 field(s) selected 7
Object value: 1 : Display text: |oOn e Data type: 01.002 boolean 2

(&) Add custom value

Save Cancel Save Cancel

» Mass delete — delete mass object either by current Mass Edit filters or all unnamed
objects

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

CPU/TO: 0.20 0.27 0.25, Memory: 14%, KNX/TP: OK e Sync project data

» CPU/IO —Load 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!
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More on UNIX style load calculation can be found here:
http://en.wikipedia.org/wiki/Load (computing)#Unix-style load calculation

» Memory — memory usage in %

» KNX/IP / KNX/TP — type of connection to KNX bus. If KNX/TP is set and it is not
available, there will be error notification

» Sync project data — 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

» KNX statistics graphs — shows average KNX bus load

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.

Logic Machine Meighbaours: | Select neighbour v Startpage
Reactor Scripting Objects | Objectlogs Schedulers || Trend logs Vis. structure Visualization Vis. graphics Utilities Modbus Enocean Alerts Logs Errorlog || @& Help
Ohject filter <« Group ... Object name IP>.. | TP.. Eve.. Dalatype Current valug = Log Export Tags Updated at Set... | Vis... Cus..
118 Bedroom_Music... =] # 01.001swi.. off 04.08.2014.. & &
Mame or group address: o - 0 O 3 Ls O 0 < = = |:“l o
bed 11013 Bedroom_Voume  [] [ &j e 05.001scale 0% = =) 23.07.2014.. & B @ @
edroom — —
1121 Bedroom_Tem_.. = [ &f e 09001Te.. 30°C = =) 10.07.2014.. & B @ @
Data fype: Wzz Bedroom_Temp.. [] [ o ik 09.001Te.. 35°C B B w74 (4 B B O
Not specified M 1123 Bedroom Humidity [F] ] o g 05.001scale 48% E B word. (g B OB 6
Tags: 11138 Bedroom_W_rig... [0] [ 2 #k 01.001swi.. on B H 2. G B @B 6
11738 Bedroom_W_rig... [] [ & #k 01.001swi.. on B H BT, G B B 6
Match mode: 11740 Bedroom_W_left...  [7] O] = #e 01.001swi. off = = 22.07.2014.. & B = O
) 141741 Bedroom_W_left... [7] [ & 8 01.001swi.. on = = 23.07.2014.. & [ 4 D [x)}
® Al tags Any ta - —
“ riee 141150 Bedroom_C_Light  [] [ & @ 01007swi.. en = = 23.07.2014.. & [ 4 () [x)}
15 i e c 6 24 07.2014 T
Apply fiter| | Cancel 191751 Bedreom_C_Lig... [] [} f‘ 34 05.001scale  60% 1} ] 24.07.2014.. & [ E:} [x)
1152 Bedroom R_ight  [[] [ & i 01.001swi. on B | w7014, (g B @ @
11153 Bedroom_Fllight  [0] [ o ik 01.001swi.. on B @ w7014, (G B @ ©
(€3 Add new object OAum update enabled || | [T Clear Page 1 of1 .:::‘ IP = TP policy: Mone; TP > IP policy: None Displaying objects 1 - 13
Version: 20140711 CPUJIO: 0.39 0.54 0,36, Memory: 13%, KNX/IP |Sync project data

Match mode:
All tags — represents AND function when all tags should match
Any tag — represents OR function when any one of listed should match
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6.3. Object logs

Object historical telegrams are available in Object logs. Once logging is enabled for object, all
it’s further history will be logged.

Logic Machine Neighbours: | Select neighbour v | Startpage
Reactor Scripting Objects Object logs Schedulers Trend logs WVis. structure Wisualization Vis. graphics Utilities Modbus Enocean Alerts Logs Error log & Help
Object log filter “ Log time Object address | Type Source address  Object name Decoded value Data type Object data (number)
Start date: 14.08.2014 111 write 1111 Alarm_status on 01.001 switch o1
14.08.2014 111 write 1111 Alarm_status off 01.001 switch 00
07.08.2014 [F 00:00 v
14.08.2014 111 write 1.1.11 Alarm_status on 01.001 switch 01
End date: 14.08.2014 11 write 1101 Alarm_status off 01.001 switen 00
14.08.2014 [ |23:30 v 14.08.2014 141 write 1.1.11 Alarm_status on 01.001 switch 01
Mame or group address: 14.08.2014 111 write 1111 Alarm_status off 01.001 switch 00
1/11
Tags:
Value:
Source address:
Apply fitter | | Cancel
[T Clear Page 1/0f1 r\-:.:' Displaying logs 1 - 6 0f 6
Version: 20140711 CPU/TI0: 0.12 0,12 0.07, Memory: 13%, KNX/TIP | Sync project data

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

Start date — start date and time for log filtering

End date — start date and time for log filtering

Name or group address — specific name or group address of object
Tags — tag names

Value — specific object value

Source address — specific source address

VVYVYVVYY

You can clear all logs by pressing on Clear button.

Size of log is defined in Utilities >General Configuration

General configuration ¥
Interface language: English
List items per page: 25 C
Automatic address range start: 1/1/1
Discover new objects: ‘es, bus sniffer enabled hd
Object log size: 1000 =
Default log policy: Log only selected objects hd
Alert log size: 200 o
Log size: 200 3
Errar log size: 200 3
Enable Blockly editor: o
Code editor tab size: 2 =

@ » If log size is changed to a smaller value, excess logs wil be deleted on next auto
clean-up (every 10 minutes)
« Log policy only affects new objects, current per-object log settings are kept LM5p2-PMC Page 111/
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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
192.168.1.11, login ‘ftplogin‘, password ‘ftppassword’.

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

Logic Machine

Scripting Objects

Event-hased
A

Script name

Flaor hesting on
Floor hesting off
security lighting
Schedule
guto_shutter_control

Wersion; 20120104

Ohbject logs

Resident

Buildings

Srtematoien
Scheduled script

Start at (cron forn
OBIE ===
o gs==
00-23%**
0006 ***

arnan

Wisualization

Wisualization icans || Utlities || Enocean || Alerts

Soript name: FTP 5V log
Minute: @0
Havr: @
Day of the month: @ *

Monith of the year: Every month of the year

Day of the week: Every day of the week
Active:
Cateqgory:

Description:

Save

Errorlog || @& Help
X
Editor Active
] o
] o
- ) o

Cancel

Start page

Embedded Systems 2011

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

1. require( 'socket.ftp"’
2.

3. -- ftp file

4

%d_%H-%M"

O 00 N O U

10.

. logtime=os.time

. objects

. -- get past hour data (3600 seconds)
- 60*60

. -- Llist of objects by 1id

11. -- objects with logging enabled

12. query
13. for _, object in ipairs(db:getall

'SELECT address, datatype,

query)) do

14. objects|[tonumber(object.address

15. datatype=tonumber(object.datatype),

16.
17.

name

tostring(object.name or''),

Embedded Systems SIA © 2021 www.logicmachine.net
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18.
19.

20.
21.

22.

23.
24.

25.
26.

27.

28.
29.
30.

31.

32.
33.
34.
35.

36.

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

50.

51.
52.
53.

54.
55.
56.
57.
58.
59.
60.
61.

end

-- Ccsv buffer

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

-- get object Llogs

query="SELECT src, address, datahex, logtime, eventtype FROM objectlog WHERE logtime>=
? ORDER BY id DESC'

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

object = objects|[tonumber(row.address) |

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

datatype=object.datatype

-- check that object datatype is set
if datatype then
-- decode data

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

-- remove null chars from char/string datatype
if datatype==dt.char or datatype==dt.string then
data =data:gsub('%z+', ')
-- date to DD.MM.YYYY
elseifdatatype==dt.date then
data =string.format('%.2d.%.2d.%.2d', data.day, data.month, data.year)
-- time to HH:MM:SS
elseif datatype==dt.time then

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

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

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

end

-- upload to ftp only when there's data in buffer
if #buffer > 1 then
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62.
63.
64.
65.
66.
67.
68.

6.4.

result, err =socket.ftp.put(ftpfile, table.concat(buffer, '\r\n’

end

-- error while uploading
if err then
alert('FTP upload failed: %s', err

end

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.

LogicMachine

Objects Object logs Scripting Schedulers | Trendlogs || Vis.structure || Visualization || Vis. graphics

| Schedulers
i2,

Name
Thermostat

Qutdoor lamp

{ Holidays

i

Object Start date
1nns 01 January
133 01 January

(&) Add scheduler | |[=] Direct link

Version: 20160429

6.4.1. Add new scheduler

Neighbours: | Select neighbour ¥ | Language: English

¥ | Start page Logout

User access Dali LM5 config Modbus 1-wire || Alerts Logs Errorlog || About

End date Events Move up  Move Active Duplic

31 December & @ & [ig] ['x]

31 December & & ¥ Ehy @
CPU/IO: 0.14 0.23 0.23, Memory: 14%, KNX/TP: OK Syne project data

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

LogicMachine

Schedulers

Name
Thermostat

Cutdoor lamp

Add scheduler

Version: 20160429

VVVYYVY

Embedded Systems SIA © 2021 www.logicmachine.net

Schedulers
Holiday s
) L Scheduler
i . 13/

Object Object: 1/3/3

11115 Active: )

11313 Name: Outdoor lamp

Start date: 01

End date: 31

Direct link

Meighbours: | Select neighbour v | Language: | Englist v | Start page Logout
®
v
Events Move up  Move Active Duplic.
i ¢
iy ¥
-
.
Save Cancel

CPU/IO: 0.34 0.29 0.25, Memory: 14%, KNX/TP: OK

Object — the object group address which will be controlled by scheduler
Active — define this scheduler as active or not

Name — name of the scheduler

Start date — start date of the scheduler

LM5p2-PMC
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> End date — end date of the scheduler

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.

Events for scheduler Thermostat

Start time
12:00

22:00

&) Add new event

Event

Active:
Mame:
Run at:
Start time:

Day of the week:

Weekday in month:

Days of the month:

Months:
Year:
Holidays:

Value:

Days of the week

We, Th

Ma, Tu, We, Th

'

Switch on

Specific time

12 |Z/hrjon (2
All

All

All

All

.S
w

Do not run on holidays

1

@ Leave year blank for recurring events

VVVYY

YV VY

name of the Event

min

Save

Active — Defines the Event to be active or not.
Name —
Run at — Even could be triggered by specific time, sunrise or sunset.

Start time offset — offset can be set for sunrise/sunset i.e. when location is in the valley
and surrounding hills casting shadows.

Start time — time of Event activation.

Day of the week — days in which Event will be active.

Weekday in month — weekday in which Event will be active i.e. every 1st Monday in the

Active
O
O

©©

month which may fall to the second week in some months.

» Months — Months in which Event will be active

» Year- Year in which Event will be active, (leave year blank for recurring events).

Embedded Systems SIA © 2021 www.logicmachine.net
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» Holidays — Holidays which are defined in the Holidays - “No effect”, “Do not run on
holidays” and “Run only on holidays” options available.
» Value — Value to send to the group address when the Event will be triggered.

Holiday ¥
Mame: MNew Year
Holiday type: Specific date e
Day: 01 3
Maonth: January »
Year: 3
Duration (days): 1 :

@ Leave year blank for recurring holidays

Save Cancel

6.4.3. Scheduler holidays

Once the event will be marked to run in Hol, Holiday entries will be activated.

Name — name of Holidays

Holiday type — type of Holidays, specific date or Day in the week can be selected
Day- day in which Holidays will be active.

Months — Months in which Holidays will be active

Year— Year in which Event will be active, (leave year blank for recurring events).
Duration(days) — duration of Holidays

YV VYVVYY

6.4.4. Direct link

To get direct link to a specific scheduler click on Direct link button on bottom left part.

Direct link *
Scheduler: Outdoor lamp b
Link: Jscada-vis/schedulers?id=2

Include IP / host:

Show holidays: o
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6.5. Trend logs

Trends logs are administration of user mode trends, used to see historical object graphical

values, compare with other period values.

LogicMachine

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

Name Object Log type Decimal places

Thermostat bedroom 11015 (Thermostat} Absolute value 2 1 hour

Humidity 111422 (Humidity sensor) Absolute value 2 5 minutes

&3 Add new frend log _/ Direct link

Version: 20160429

6.5.1. Add new trend log

Trend log
Object: 1/1/15 Thermostat
Mame: Thermostat
Log type: Counter
Trend resolution: 1 hour
Decimal places: 2
Resolution data: 180 days
Daily data: 2 years

Always show zero: On graph ¥ axis

Save

Name — name of the trend

Y V V

Trend resolution

Heighbours: | Select neighbour ¥ | Llanguage: | English ¥ | Start page Logout
Utilities User access Dali LM5 config Modbus 1-wire Alerts Logs Error log About
Resolution data  Daily data Log size Created Moveup Moved...

180 days 2years 40 KB 2016.06.28 13... & 3 (]

30 days 2 years T4KE 2016.06.28 13 & 3 [}

CPU/IO: 0.18 0.26 0.24, Memory: 15%, KNX/TP: OK Sync project data

SEEARNIE

4

Cancel

Object — choose from list of object the one to make trends for

Log type [Counter, Counter with negative delta, Absolute value] — type of the log.

Counter type is used to count the date, Absolute value — saves the actual readings
» Trend resolutions [5 min .. 1 hour] — average value of 1 minute for specific time
interval data will be shown on the trend. E.g. if 1 hour — trend step will be 1 hour

with average 60 readings data

» Decimal places — decimal places for the presentation
» Resolution data — Number of data points to store at the selected resolution
» Daily data —average value of daily 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.
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Note! Trend’s number have flexible limit based on total size of all trends. Each trend
reserves part of system memory according to its settings. System will not allow you to
create further trends when full. Do not store data for unnecessary long time or use high
rate of trend sampling if not necessary. Export your trend data regularly.

6.5.2. Direct link

To get direct link to a specific trend log click on Direct link button on bottom left part.

Direct link W
Trend log: Thermostat bedroom v
Link: http://192.168.1.72/scada-vis/trends?id=1
Include IP / host: o

6.5.3. 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('trends’)

Include library before calling trend log functions

trends.fetch(name, dates, resolution)
trends.fetchone(name, dates, resolution)

Fetch one or many values for the given period
Parameters:
» name trend log name, required
» dates Lua table with two items - 'start' and 'end', each item must contain 'year', 'month’,
'day' keys, required
» resolution optional, will use trend resolution if not specified, set to 86400 for retreive

daily data

Return values:
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e fetch returns Lua table with values for the given period or nil on error. Number of values
depends on period, resolution and data retention settings
e fetchone returns single value for the given period or nil on error

Example:
require('trends")

-- will fetch data between 2016.04.15 00:00 and 2016.04.16 00:00

dates = {
['start'] = { year = 2016, month = 4, day = 15 },
['end'] = { year = 2016, month = 4, day = 16 },

}

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

-- get data for the past year

dates = {}

dates['start'] = os.date('*t")

dates[ 'start'].year = dates['start'].year - 1
dates['end'] = os.date('*t")

-- fetch previous value
yearly = trends.fetch('Gas', dates, 86400)

» 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('trends")

-- use "not a number" for invalid values
trends.NaN = 90 / ©

-- get data for the past year

dates = {}

dates['start'] = os.date('*t")

dates[ 'start'].year = dates['start'].year - 1
dates['end'] = os.date('*t")

value = trends.fetchone('Hot Water', dates)
-- NaN ~= NaN, means value was not found
if value ~= value then

return
end

6.6. Scenes

Scenes section allows creating scenes visually (without using event-based scripting).

Add scene
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Scene *

Mame: Leaving
Scene is active: v
Trigger object: o/o/1 il
Trigger value: 1 3
Taags:

Save Cancel

» Name — scene hame

» Scene is active — define either this scene is active or not
» Trigger object — group address for scene trigger object
» Trigger value — scene object trigger value
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Scene sequence

List of object and the sequence is defined here.

Sequence for scene: Leaving *
Object Value Move up Move down Set value
0v0s2 0
/244 0
1/1/4 1 bra ctdelne keridor 2 et 0
1/5/15 0
2211 0

Add object *
Object: v
Write to bus: rd
Save Cancel
A bject Run scene e live value

» Object — group address
» Write to bus — define either to send KNX bus telegram

6.7. Visualization structure

In Vis.structure menu the structure of the visualization is defined and visualization backgrounds
are uploaded.
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Logic Machine Neighbours: | Select neighbour ¥ | Start page
Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities BACnet Dali Modbus Enocean 1-wire Alerts Logs Errorlog || &)

Levels [ Plans Layouts / Widgets

Name Visible Description Duplicate Moveup Moved... Add/l. Export
House L—.LI * ¥ @ ¥ @
Vertical Ch & & ) 7] [x]
|@ 1_page_2 Usermode, Touch L—|L| @ & & @
o= Atternative_1_page_2 Usermode, Touch Ciy & & 7] [x]
[am Atternative4_zone_1_page_2 Usermode, Touch Chy & i 7] [x]
|@ Romantic_zone_1_page_2 Usermode, Touch L—|L| Eid £ ¥ @
|@ Alternative3_zone_1_page_2 Usermode, Touch L—|L| Ll & ¥ @
o= Atternative4_zone_1_page_2 Usermode, Touch Ciy & & 7] [x]
o Faverites Usermode, Touch Chy & i 7] [x]
Iﬂ Cameras Usermode, Touch L—|L| @» 3 ¥ @
|@ Garage doors Usermode, Touch L—|L| Ll & ¥ @
om| Audic_Video Usermode, Touch Ciy & & 7] [x]
sl Climate control Usermede. Touch [ ) & il [ ] e
£ Add new level dmport
Version: 20141127 CPU{IO: 0.28 0.15 0.14, Memory: 8%, KNX/IP | Sync project data)

6.7.1. Levels / Plans

By default there is Main level added. To add a new level/building, press “Add new level” button.
Please note that you can limit access to this specific level by adding PIN code.

Lewel ¥
Level name: Villz
Pin code: 203
Description: |
Save Cancel

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.

Import b
Linked objects: ® Clear Keep
File: Choose File | No file chosen
Save Cancel
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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 Q.

Select an action

Add second level

Add plan

It

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

Plan

Parent:
Mame:
Plan size:

ayout:
Usermode visualization:
Touch visuzlization:
Pin code:
Primary background image:
Secondary background image:
Background color:
Touch background colar:
Repeat background image:
Fixed primary background:

Admin only access:

YV V

Vertical

1_page 2

768 2| 1320 2| |2
Show

Show

BG_page_768x1692px.)pg
JAX_test.svg
#ESESES X | ¥

x| v

Save

Parent — name of parent level
Name — name for the plan
Plan size — plan size in pixels. There are predefined resolutions available when

Cancel

clicking on the icon on the right size of this parameter:
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iPad landscape, fullscreen (XGA) 1024 x 743
iPad landscape, browser (XGA) 1024 x 672
iPad portrait, fullscreen (XGA) 768 x 1004
iPad portrait, browser (XGA) 768 x 923

Tablet landscape (WSWVGEA) 1024 x 600
Tablet portrait (W3WVGA) 600 x 1024

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

Big screen (Full HD) 1920 x 1080

» Layout — 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

» Usermode visualization [Show, Show and make default, Hide] — visibility for this
particular plan in Usermode visualization

» Touch visualization [Show, Show and make default, Hide]— visibility for this
particular plan in Touch visualization

» PIN code — specify PIN code to access the plan

» Primary background image — choose primary background image from the list added
in Vis.graphics - Images/Backgrounds

» Secondary background image — choose secondary background image from the list
added in Vis.graphics = Images/Backgrounds

» Background color — choose background color of the plan

» Touch background color — define a color for touch visualization

» Repeat background image — either to show the image once or repeat it and fill the
whole plan

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

» Admin only access — enable admin only access for this floor
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When clicking on Background image, the following window appears with background images
which has to be added in Vis.graphics = Images/Backgroundsin advance:

Select image

LY

apartment2.jpg apartment3.jpg

images.jpg

You can duplicate the plan with all its objects and settings by pressing on [
Levels can be sorted by pressing # and ¥ icons. You can export the plan structure by clicking

in thisicon &

6.7.2. Layouts / Widgets

Layouts are used as templates for further use when adding Levels in Levels/Plans tab.
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.

Layout

Parent: Layout

Mame:

Plan size: 1024 : 768 : =k
Primary background image:

Secondary background image:

Background color: X |w

Touch background color: X |w

Repeat background image:

Fixed primary background:

Save

Embedded Systems SIA © 2021 www.logicmachine.net
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YV V V

YV V V

Parent — name of parent layout

Name — name for the layout

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

Primary background image — choose primary background image from the list added
in Vis.graphics =2 Images/Backgrounds

Secondary background image — choose secondary background image from the list
added in Vis.graphics = Images/Backgrounds

Background color — choose background color of the plan

Touch background color — define a color for touch visualization

Repeat background image — either to show the image once or repeat it and fill the
whole plan

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

Widgets are used to combine several objects under one object in visualization, will pop-up
when activated.
Background image for the widget should be added in Vis.graphics = Images/Backgrounds in

advance.
Widget X
Parent: Widget
Mame: Thermostat
Plan size: 1024 5 (768 o |[El-
Widget position: - -
Primary background image: 1024%748_color.svgz v
Background color: #FFBAGS| * v
Touch background color: X v

Repeat background image:

Fixed primary background:

Y V VY

Save Cancel

Parent — name of parent widget

Name — name for the widget

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

Widget position — default position of the widget on the screen

Primary background image — choose primary background image from the list added
in Vis.graphics = Images/Backgrounds
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Background color — choose background color of the widget

Touch background color — define a color for touch visualization

Repeat background image — either to show the image once or repeat it and fill the
whole plan

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

YV V V

When you have defined the widget in Layouts/Widgets tab, you can add objects to it in
Visualization tab.

Logic Machine

Reactor Scripting Objects CObject logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Ut

Structure <%
=2 Main
|ﬁ| Dining room
|ﬁ| Bedroom
=3 Floor2?
|ﬂ Bedroom up
= House 2
[am| Kitchen
Layouts
= [2] Widgets
|ﬁ| thermostat

Change Touch object order

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.

Plan editor ¥
Object =
Main object: 1/3/3 v ||
Status object: Use main object =

Custom name:

Read-only: [l
Hide in Touch: [}
Hide background:

Send fixed value:

MNo bus write: [ In Usermode/Touch
Pin code:
Widget: Mo widget 4
Display mode: Mo widget
) thermostat
On icon:
Off icon: hd
Show control: [F] In Usermode
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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.

6.8. 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.

Logic Machine

Visualization || Vis. graphics || Utilities || BACnet | Dali || Modbus | Enocean | 1-wire || Alerts || Logs || Emorlog | @ Help

Scripting || Objects || Objectlogs || Schedulers | Trendlogs | Vis. structure

Structure

Plan size: 024 |$11748 |$ B

Version: 20141127

6.8.1. Plan editor

Neighbours: | Select neighbot

Plan editor

ur

Object || Link | Textlabel | 1mage || Frame || Gay

Main object:
Status object
Custom name:
Read-only:
Hide in Touch:
Hide background: v
Send fixed value:

No bus wite:

Pin code:

Widget: No widget

Display mode:
Touch icon:
Additional classes:
Font size: 12
Text styles: [
Custom font:

Font color:

Show value
background:

Icon and value

Use main object %

In Usermode/Touch

<=

Show control: Inline in Usermode

Element position: 10

Element size:

Save and reload plan

Add to plan Cancel

<Oy

<Oy

Ol|&

Gancel

CPU/IO: 022 0,18 0,14, Memory: 9%; KNX/IP | Sync project data

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:

» Object — new object to be added to the map
» Link - linking several floors with special icons
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Text Label — text label to put on visualization

Image — Add specific image on the visualization

Frame — add frame object to the visualization

Gauge — Metering gauge

Camera — |P web camera integration into visualization

Graph — Real-time graph to monitor value of scale-type objects

VVVVYVY

While in editing mode, on the left side you can change plan resolution on the fly

Plzn size: 600

.S

F.Y
~l1024 |2 |=-

When some object is selected and in the editing mode, there appears Delete / Duplicate
buttons so you can either delete or copy the object

. F.

[ Delete | 10 10 Duplicate

VVVYYVY A\ A\ VVVYVVYY A\ 4

A\

vV VvV

W w

6.8.2. Object

Main object — list of existing group addresses on KNX/EIB bus, the ones available for
configuration in Objects tab

Status object — list of status objects on KNX/EIB bus

Custom name — Name for the object

Read-only — the object is read-only, no write permission

Hide in touch— do not show this object in Touch Visualization

Hide background- Hide icon background

Send fixed value— Allows to send specific value to the bus each time the object is
pressed

No bus write — do not send telegram into the bus once clicked on this object in
Usermode/Touch visualizations

PIN code — PIN code which will be asked to provide when click on this object to perform
group write

Widget — specify widget which will be launched when click on this object

Display mode [icon and value; icon; value] — how to display the object

Touch icon — icon for Touch visualization

On icon — On state icon for binary-type objects. Icons library is located in Vis.graphics 2>
Icons tab

Off icon —Off state icon for binary-type objects. Icons library is located in Vis.graphics 2
Icons tab

Additional classes — additional CSS classes for the element

Show control —scale-type object specific setting defining
either to show the control in - 27.00 + Usermode visualization
without icon

Show value background — show value background color
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Plan editor id

Object Link Text label Image Frame Gau| =

Main object: v

| Visualization parameters

Status object: Use main object v
Custom name:

Read-only:

Hide in Touch:

Hide backaround: rd

Send fixed value:

Mo bus write: In Usermode,Touch

Pin code:

Widget: MNo widget F
Display mode: Icon and value v
Touch icon: X |wv

Additional classes:

. A
Font size: 12 o
Tent styles: B u
Custom font: hd
Font color: X | v
Show value
background:
Show control: Inline in Usermode
Add to plan Cancel
S FY F
Element position: 10 || 10 =
= s A el
Element size: = =8 |5
Save and reload plan Cancel

» Visualization parameters
Defines global or local visualization parameter for specific group address.

Select which parameters to edit *

Global (per-object) parameters

Local [per-element) parameters
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Global (per-object) parameters — specify type of visualization parameter for this specific group
address as seen in point 6.2.3. Once specified as global, the same visualization parameter will
be used with this group address.

Local (per-element) parameters — specify type of visualization parameter for this specific group
address for this specific element as seen in point 6.2.3. Once specified as local, it will only be
used in this specific place.

Override global parameters with local — override global parameter for this specific element to
local

Clear local parameters — clear all local parameters

For scale-type objects additional button appears while specifying parameters — Additional icons.
It’s possible to define different icons for different object values in the window.

Additional icons ®
Min value |-10 5 Maxvalue |0 + | Icon | sun-moon-off v |&
Min value |0 v Maxvalue 10 | 1con | sun-moon-on A %]
Min value |10 ~ | Max value |20 + | lcon | sun-rain-on v |&
Min value |20 % Maxvalue |30 + | lcon | sun-rain-off V|2
&) Add icon
Save Cancel

On the bottom of setting you can see element position and size parameters, which you can

freely change. By pressing % you will reset size. By pressing "I/ you can lock aspect ratio.

Element position: 450 65

LI

F.Y
W
Element size: 50 ol ls0 |5

Once the object parameters are defined, press Add to plan button and newly created object will
appear. You can move the object to the location it will be located. Note that while being in
editing mode, the object will not work. When all necessary objects are added, press Save and
reload plan button so the objects starts functioning.

You can edit each added object when clicking on it while in Editing mode.

6.8.3. Link

In order to make visualization more convenient, there are floor links integrated. You can add
icons or text on the map, which links to other floors.
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Plan editor »

4= | Object Link Text label Image Frame Gaul =
Link to: Garage doors <
Custom name: Link to garage
Hide in Touch:

Hide background: v

Display mode: Icon %
Icon: Garagedoors.svg R
Active state icon: * v

Additional classes:

Add to plan Cancel
Element position: 460 |2 65 =
Element size: 50 =[50 >0 &
Save and reload plan Cancel
» Link to — Linked plan name or link to Schedulers / Trends or External Link (use the

link in form http://www.openrb.com)

» Custom name — name for the link

» Hide in touch — do not show this object in Touch Visualization

» Hide background— Hide icon background

» Display mode [Icon; Value] — either to show icon or its value

» Icon — Icon which will be showed in visualization (if chosen, no further parameters
are available)

» Active state icon — active state icon if the link is to current plan (in case you have

several smaller plans on one visualization and want to display the current one)
» Additional classes — additional CSS classes for the element

Once the floor link parameters are defined, press Add to plan button and newly created object
will appear. You can move the object to the location it will be located. Note that while being in
editing mode, the object will not work. Press on Save and reload plan button so the objects
starts functioning.

6.8.4. Text Label

Text labels can be added and moved across the visualization map.
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Plan editor »

Object Link || Textlabel Image Frame Gau =
Text: Test
Font size: 29 c
Text shyles: 7/ B u
Custom font: Tzhoma &

Additional classes:

Add to plan Cancel

Element position: 360 65

Element size: S0 a0

4 4
4 >

Q|5

Save and reload plan Cancel

Text — label text

Font size — label font size

Text style — style of the text — bold, italic, underscored
Custom font — font name

Font color— label font color

Additional classes — additional CSS classes for the element

VVVVYVYYVYY

Once the label parameters are defined, press Add to plan button and newly created object will
appear on the map. You can move the object to the location it will be located. Press on Save
and reload plan button so the objects starts functioning.

6.8.5. Image

Image section allows adding images from the internet into the visualization map. Useful for
example, to grab dynamic weather cast images.
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Logic Machine

Scripting | Objects || Objectlogs || Schedulers || Trendlogs || Vis.structure | Visualization | Vis.graphics | Utilities | BACnet | Dali | Modbus | Enocean | 1-wire || Alerts || Logs || Errorlog

E Shutters

@ o o e

Delete 103 10,$ | Dupicate |

Version: 20141127
Image source [Local; Remote] — image source location

Image size — width and height of the image
External link — external link URL when pressing on the image
Additional classes — additional CSS classes for the element

YVVVVYY

Neighbours: | Select neighbour v | Start page

© Help

= | |'Plan editor

+ | object || Link

Image source:
Image url:
Image size:

Extemnal link:

Additional classes:

Element position:

Element size:

Save and reload plan

»
Text label | Image | Frame || Gau =
Remote i
http://openrb.com/wp-cont:
400 3300 2

|mppty| | cancel |

512 (211305 |$
a00 (31300 (3@ |G

Cancel

CPU/IO: 0,62 0.26 0.03, Memory: 11%, KNX/IP | Sync project data

Source url / Select image — Source URL of the image or image from local database

Once the image parameters are defined, press Add to plan button and newly created object will
appear on the map. You can move the object to the location it will be located. Press on Save

and reload plan button so the objects starts functioning.

6.8.6. Frame

With Frame functionality you can integrate 3™ party applications, we resources or local

Trends/Schedulers into one common visualization.

Source [Url, Schedulers; Trend logs] — frame source

Url — Source URL of the page to integrate

Frame size — width and height of the frame

Custom name — custom name of the frame object

External link — external link URL when pressing on the image

VVVVYVYVY

Hide in Touch — defines either to hide frame in Touch visualization
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> Additional classes — additional CSS classes for the element

Plan editor »

Object Link | Textlabel Image Frame Gau =+

Source: Schedulers kd
Frame size: 480 C 320 C
Custom name:
Hide in Touch:

Additional classes:

Add to plan Cancel

e . Y Y

Element position: 10 |10 -
S e Ead s
Element size: = 28| &
Save and reload plan Cancel

Plan editor ¥

123 Object Lin ext |labe Image Frame

Source: url R

url:

Status: active, period: 1 January - 31 December (& Edit

<

) ) Frame size: 480 C 320
Value Run at © Add event Custom name:

Hide in Touch:

S B | R Additional classes:
E Edit X% Delete

Add to plan Cancel
& Edit ® Delete
Element position:
Element size: 2 2
& Unleck current plan for editing
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6.8.7. Gauge

Gauge allows visualizing and changing object value in the gauge.

Logic Machine MNeighbours: | Select neighbour ¥ | Start page
Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities BACnet Dali Modbus Enccean
» Plan editor »
+ pject Link || Text label Image Frame Gauge |+
Data object: 1/7/80 v ||
Gauge size: 300 C
Custom name:
Read-only:

Additional classes:

Apphy Cancel
Element position: 120 &1 |&
Element size: = 28 |5
| Delete | 10 c 10 c Duplicate Save and reload plan Cancel
» Data object — KNX group address
» Gauge size — size of the gauge
» Custom name — custom name for the object
» Read only — make the gauge read only
» Additional classes — additional CSS classes for the element

Once the gauge parameters are defined, press Add to plan button and newly created object will
appear on the map. You can move the object to the location it will be located. Press on Save
and reload plan button so the objects starts functioning.

6.8.8. Camera

LogicMachine supports third party IP web camera integration into its visualization.
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Plan editor ¥

4= |abel Image Frame Gauge Camera Graph
Source url: hittp://192.168.1.212/mipg;
Window size: 640 =480 =
Custom name:
Icon: camera.png 7

Auto open window:
Hide background: "

Additional classes:

Add to plan Cancel

Element position: 10 10

bl
bl

Q| &

Element size:

Save and reload plan Cancel

Source url — source address of the video stream

Window size — size of the window of camera picture

Custom name — name for the object

Icon — icon for the object

Auto open window — automatically open video window, otherwise it is launched by
click on the icon

Hide background— hide icon background

Additional classes — additional CSS classes for the element

YVVVYVY

YV V

Note! If IP camera requires user name and password, enter the urlin form
http://USER:PASSWORD@IP

Once the camera parameters are defined, press Add to plan button and newly created object
will appear in look of video camera. You can move the object to the location it will be located.
Note that while being in editing mode, the object will not work. Press on Save and reload plan
button so the objects starts functioning. By pressing on video camera, a new sub-window
appears with a picture from your IP web camera. The window can be freely moved to other
location so not to cover other visualization objects.
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Logic Machine Startpage

Scripting || Objects || Objectlogs || Schedulers || Trendlogs || Vis. structure || Visualization || Vis.icons | Utiities || Enocean || Alerts || Logs || Erroriog || @ Help

Stroctuees « 2 = | | Plan editor »
5 B Hom S | Cameraview X 2 —— — o
= i Z ec
(i@ Fioor 1 Coll
[ig] Floor 2 v
(i@ Fioor 3 =
[ Bungalow
[i&] Cinema Room
@ Living Room Read onf:
1m| Dressing Room B
(i@ Kitchen Hide in touch:
[i&] Conservatory Sort order: S
=w
@ Ve Hide background: v
(i@ utitsy Room
I S eni
2[5 Study ’ T \ / ; =| | send
lom] Study R “::" ) " Display mode: Icon and value ¥
= [ Guest House ¢ - £
(i) Bedroom \ A N -
i Lounge RV | B
[i@] Shower Room ! i~ \
& [ Study @ —
= g [
li study 3 i— E > Add to plan Reset
B Layoutsvidgets §
(i) test — b Plan link
p- = T
Camera
Link to lounge ‘g Seaels
& —| | Textlabel
Image
Gauge
- Unlock current plan for editing

6.8.9. Graph

Real-time graphs can be integrated into visualization system to monitor the current and old
value of scale-type objects. Make sure logging is enabled for the object in Object tab which
values is planned to be shown in the graph.

Plan editor »

4= |abel Image Frame Gauge Camera Graph

Data object: 1/1/8 Temperature v
Custom name:

Icon: OFF-Denchum.jpg v
Window size: 640 %/ [480 %
Mumber of points: 10 =

Auto open window:
Hide backaround: ]

Additional clzsses:

| Addtoplan || Cancel |
I S A
Element position: 10 &l [ 10 o
Element size: - > O |yl
| Save and reload plan | | Cancel |

» Data object — group address of the object
» Custom name — name of the object
» Icon-icon to launch the graph
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Windows size — size of the graph window

Number of points — number of data points to show in the graph
Auto open window — graph window is automatically opened
Hide background — hide icon background

Additional classes — additional CSS classes for the element

VVVYVY

Once the graph parameters are defined, press Add to plan button and newly created object will
appear. You can move the object to the location it will be located. Note that while being in
editing mode, the object will not work. Press on Save and reload plan button so the objects

starts functioning.

Temperature ®
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6.9. Vis.graphics

The list of predefined icons, list of images and backgrounds is available in Vis.graphics tab.

Logic Machine

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

Edit custom CS5

O® 6 ©

Icons Images [ Backgrounds Fonts

Accesscontral.... Al_Contril_ico. Audio_V_sh_i... Audio_Video.s... Bathroom_sh_.. Bedroom_sh_i...
Control_Light... Control_Secur. Control_Volu. Control_stop_. Control_temp... Down_icon.svg

Off-DLjpg

. :

Q Fatas
FESaA (%
L ]

Lighting.svg OFF-Denchum OK.jpg

O

Kitchen_sh_ic.

-t . .
fatan . . .
et be

. .
nelny

.y . .

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

S

Hall_sh_icon.s

‘Version: 20141127

Utilities BACnet

Cameras.svg

Favorites.svg

Off-Denled.jpg

Neighbours: | Select neighbour ¥ | Start page
Dali Modbus Enocean 1-wire Alerts Logs Error log

0 0 o

Climate_Cont... Climatecontro.. Control_Gara..

@™ e

Garagedoors.s... Gmail _icon.svgz Google_icon.s...

i
. -
:
:

Off-Dentueng. Off-Led.jpg Off_icon.svg

| = . -

CPU/IO: 1.72 1,95 1,93, Memory: 13%, KNX/IP | Sync project data|

Press on Add icons button to add a new entry. The system accepts any size icons. GIF is also

supported.

Add new graphics

Name (optional):

Choose File [ No file chosen

@ Name can contain letters, numbers, underscore and minus sign
ZIP archive containing multiple graphics can be uploaded, each item
cannot exceed 2MB, whole archive size cannot exceed 16MB

File:

Save

» Name (optional) — the name of the icon
» File — Icon file location

Cancel

Images/Backgrounds tab is used to upload image files for visualization purposes
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Logic Machine

Scripting Objects Object logs Schedulers || Trendlogs || Vis.structure | Visualization Vis. graphics Utilities BACnet
Icons Images | Backgrounds Fonts Edit custom C55
o B
% b 1 ke
Al_1_page 2. Al_BG_horl.jpg Al_BG_hor2.jpg Al_BG_hor3.jpg Al_zoni3_1_p. Al_zoni3_1_p. Al_zoni4_1_p.
2 [ —
pi]| ==
[ ——
==t g
| |
Al_zoni_1_pa.. Al_zoni_1_pa. Anhnen.jpg Audio_Video_... Audio_Video_... BG_1024x128, BG_color_S.svgz
- 1 - L
1 — c— — —
— 1 |
H Com— c— i
U i

BG_round_1.jpg BG_round_2.jpg

Climate Cont Favnrites nan

\@Add images || | [jJ Delete selected |

Version: 20141127

Bathroom_pa...

Favorites nan

Bathroom_pa...

Fr R20.swnz

In Fonts tab you can add custom fonts

Logic Machine

Scripting Objects Object logs Schedulers
Icons Images [ Backgrounds Fonts
Font
Add font
File:
w2 Add font

Version: 20141127

Trend logs

Edit custom C55

Bedroom_pag.

Fr_rolor?.sunz

Vis. structure

Bedroom_pag.

Garane _dnnrs

Cameras_pag.

Garane rnnrs.

Visualization

Meighbours: | Select neighbour ¥ | Start page
Dali Modbus Enocean 1-wire || Alerts Logs Error log

x

E=m
Y -y
b
il = | S
Al_zoni5_1 p.. Al_zonig_1_p.. Al_zoniRoman.
BG_page_768... BG_polosi_tra... BG_polosi_tra...
— !
1
B — ]
1
||
H

Cameras_pag... Chinese_patt.. Climate_Cont...

Garane nane. Garane nane. Hall nane 2.5

CPU/IO: 1.40 1.59 1.78, Memory: 14%, KNX/IP |Sync project data|

Choose File | Mo file chosen

@ only TTF and OTF fonts are supported. Page reload is required for new
fonts to become visible in the visualization editor

| Save

Neighbours: | Select neighbour ¥ | Start page
Vis. graphics Utilities BACnet Dali Modbus
4

1 Cancel |

CPU/I0: 0.85 1.43 1.72, Memory: 14%, KNX/IP | Sync project data

In Custom CSS tab you can add your CSS style for the visualization which you can use when

adding elements into visualization, so any elements of Look and Feel is customizable with this

solution.
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6.10. Utilities

There are following utilities in the tab available:

Logic Machine Meighbours: | Select neighbour Start page
Scripting Objects Object logs Schedulers Trend logs Wis. structure Visualization Wis. graphics Utilities BACnet Dali Modbus Enocean 1-wire Alerts Logs
Import ESF file Import neighbours Reset / clean-up Factory reset Date and time Install updates Backup
g - K g & G
Restore General configuration is. configuration System
| G A A 2%
Version: 20141127 CPU/IO: 0.32 0.88 1.44, Memory: 13%, KNX/IP | Sync project data

Import ESF file— imports ETS object file. It will be necessary to set correct data types for
some imported objects. Existing objects will not be overwritten. Objects with the same

name are considered duplicates and might not be imported

Import ESF file *

ESF file: Choose File | Mo file chosen

@ 1t will be necessary to set correct data type for some imported objects.
Existing objects wil not be overwritten. Objects with the same name are
considered duplicates and might not get imported

Save Cancel

Import neighbours — import list of objects from network LM devices

Import neighbours *
MNeighbour device: LMwisu (192.168.1.16) v
Remote password: psw|

Save Cancel

Reset / clean-up — delete all objects from the Logic Machine, they disappear from

visualization aswell

Reset [ clean-up *

Objects:

Object logs:

Include high priority logs:
Alerts:

Logs:

Error logs:

Script storage:

LM5p2-PMC
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Factory reset— delete all configuration and return to factory defaults

Factory reset

®/|

9 y Warning: factory reset will delete everything, make sure you have backed up before doing

i 50.

Yes No

Date and time — data and time settings

Date and time

Current: Tue Apr 25 13:46:06 2017

Time: 13 | 5|46 |%||37 | | |cet from system
Date: 25.04.2017

Timezone: Europe/Riga

First day of the week: ® Monday Sunday
Latitude/Longitude: 0 C

Logic Machine wil reboot after reset is complete. Are you sure you want to proceed?

|

v

@ Note: when left empty, latitude and longitude are taken from the current

timezone and may not fully match the actual location

Save

Cancel

Install updates — install LogicMachine update file *.Imu. LogicMachine will reboot after

successful update

Install updates

Choose File | No file chosen

Update package file:

@ Make sure that update package can be installed for the version you are

using. Logic Machine will reboot after successful update

Save

Cancel

Backup — backup all objects, logs, scripts, visualization.

Restore— restore configuration from backup

Restore

Choose File | Mo file chosen

@ Warning: maximum backup size is 16MB.

LM backup file:

Current database, scripts and visuzlization wil be deleted.

Logic Machine will reboot after successful restore

Save
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General Configuration — system general settings

General configuration ¥
Interface language: Enaglish 7
Automatic address range start: 1/1/1
Discover new objects: Yes, bus sniffer enabled 7
Object log size: 1000 3
Default log policy: Log only selected objects hd
Alert log size: 200 3
Log size: 200 3
Error log size: 200 3

Save object values in storage:
Enzble Block editor:
Code editor tab size: 2

.S
w

@ « T log size is changed to 2 smaller value, excess logs will be deleted on next auto
clean-up (every 10 minutes)
« Log policy only affects new objects, current per-object log settings are kept
unchanged
Warning: excessive object logging degrades performance

Save Cancel

» Interface language — interface language

» Automatic address range start — start group address when using automatic
addressing in scripts, 10 settings and other

» Discover new objects— either KNX object sniffer is enabled. If yes, once

triggered all new objects will appear automatically in the Objects list

Object log size — max count of object logs

Default log policy— either to log status change for all objects or only for

checked objects

Alert log size — max count of alerts logged

Log size — max count of logs

Error log size — max count of errors logged

Enable block editor — either to enable scripting block editor

Save object values in storage — save object values in REDIS database to access

from apps

» Code editor tab size — specify tab size to be used in the scripting editor

Y V

YVVVYVY

Note! If log size is changed to a smaller value, excess logs will be deleted on next auto clean-up
(every 10 minutes)
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Note! Log policy only affects new objects, current per-object log settings are kept unchanged

Warning! Excessive object logging degrades LogicMachine performance. Please follow this
example to store logs on local FTP or automatically export to external FTP server:
http://openrb.com/example-export-last-hour-csv-object-log-file-to-external-ftp-server-from-

Im2/
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Vis. Configuration — visualization specific settings

Vis. configuration

Usermode sidebar:
Usermode view:

Usermode page transition:

Usermode auto-size upscaling:

Usermode background color:
Usermode backaround image:
Custom font:

Use dark theme:

Enable swipe gesture:

Disable object click znimation:

Dim inactive visuzlization after:

Dimming level:

Show zlerts in Usermode:

Show as overlay (auto-hide) b
Center plans, enable auto-sizing b
Mo transition hd
K| v
K| wr
W
.Y .
| Minutes
s .
] | Yo
Save Cancel

YV V VY

Usermode sidebar [Show docked, Show as overlay (auto-hide), Hide
(fullscreen mode] — visibility of sidebar when in Usermode Visualization
Usermode view [Align plans to top left, no size limit; Center plans, limit
size; Center plans, enable auto-sizing; Center horizontally, auto-size
width] — defines the look of Usermode visualization

Usermode page transition [Flip X; Flip Y; Shrink; Expand; Slide up; Slide
down, Slide left; Slide right; Slide up big; Slide down big; Slide left big;
Slide right big] — transition when changing plans in visualization
Usermode auto-size upscaling — enable this to scale the visualization
automatically on each display device. Please note to use SVG format
images and icons so the quality is not affected by upscaling
Usermode background color — background color in
visualization

Usermode background image — specific image for usermode visualization
Custom font — select custom font to use in visualization

Use dark theme — check to enable dark theme in both usermode and
touch visualizations

usermode
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» Enable swipe gesture — check to enable swipe gesture to move across
plans from your touch device

» Disable object click animation — disable object click animation

» Dim inactive visualization after — define time in minutes after which the
screen will be dimmed where visualization is opened

» Dim level — dim level for the display

» Show alerts in Usermode — once new Alerts is triggered it will pop-up in
User mode visualization

Home

Floor 1

Floor 2

Floor 3

Bungalow $\
Cinema Room 3

Hallway

o)
L
Guest House F

Bedroom

Shower Room

7
Wwoosols

System — by clicking on the arrow near System button, KNX Connection, User Access, Remote
Services settings can be access. By clicking on the System button, network configuration
window opens in new browser’s tab.

| System |

4 i

X
Il

[=] KMX connection

[ nsdmin access

[=] Remote services

6.11. User access

User access management is located in User access tab.

User access settings
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User access settings b4

Disable password for Visualization:

Enzble password for Apps:

Enzble password for User directory:

Visuzlization pin code:

Remember username and password:

User cookie expiration days: 30 =
Save Cancel

» Disable password for Visualization — disable password access for visualization

» Enable password for Apps — enable password to enter the initial Apps screen of
LogicMachine (when entering http://IP in the web-browser)

» Enable password for User directory — enable password access for User directory

»  Visualization PIN code — global PIN code visualization

» Remember username and password — remember user login credentials after
entered once for specified time interval

» User cookie expiration days — user cookie expiration days

User directory

You can upload files which are accessible through the main web server via FTP. In System config
--> Services --> FTP server you have to enable the FTP server and set password for apps user.
Then you can upload files into user directory which can then be accessed at http://IP/user.
Password authentication for this directory can be enabled/disabled in Logic Machine --> User
access --> User access settings.

Adding users
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User =

General || Visualization schedulers Trend logs
Mame: Edgars
Login: edgars
Password: f—
Repeat password: -
Visuzlization access: Partizl 7
Schedulers access: Partial w7
Trends access: Partizl R
Save Cancel
» Name — name of the user
» Login - login name
» Password — password
» Repeat password — repeat password
» Visualization access [None, Partial, Full] — type of Visualization access
» Schedulers access [None, Partial, Full] — type of Schedulers access
» Trends access [None, Partial, Full] — type of Trends access

None — access is limited

Partial — access is granted for specific visualization floors, schedulers and
trends

Full — full access
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User
General Visualization Schedulers Trend logs
= Main
= Horizontal
#| AlI3_1_page_H
Al2_1_page H

| A11_1_page_H

1_page_H
Favorites_H
Cameras_H
Garage doors_H
Audic_Video_H
Climate contrel_H
Shutters_H
Lighting_H
Access control_H
Bathroom_H
Bedreom_H
Whole house_H
Sauna_H
Kitchen_H

Save

Access logs

Shows a list of access logs

6.12. Alerts

Cancel

Schedulers Trend logs

Save Cancel

In Alert tab a list of alert messages defined with alert function in scripts is located. The
messages are stored on the compact flash. Information on system start and KNX connection
status messages are also automatically displayed in this window.

Alert time Message
01.01 19701020042 read error
01 .01 4970 10:20:22 read errar
01.01 1970 10:20:02 read errar
01.01 1970101253 read error
Page 1|otas || b (B[] Cisplaying alerts 1 - 25 of 2317

On the communication panel you can jump by pages

and reload the page.

Example

1. temperature 25.3

Embedded Systems SIA © 2021 www.logicmachine.net
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if temperature > 24 then
-- resulting message: 'Temperature levels are too high: 25.3'

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

a U b~ w N

. end

6.13. Error log

Error messages from scripts are displayed in Error log tab.

Logic Machine Start page

Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. icons Utilities Enocean Alerts Logs Error log @ Help

Error time Script name Error description

22.02.2013 09:258:51 init-script Line &: attempt to index glebal temperature’ (a nil value) o
21.02.2013 05:08:45 weather_data_Yahoo Line 20: attempt to index field "current’ (a nil value) L
16.02.2013 07:12:08 weather_data_Yahoo Line 20: attempt to index field "current’ (a nil value) 3
15.02.2013 23:51:55 weather_data_Yahoo Line 20: attempt to index field "current’ (a nil value) b
12.02.2012 15:23:38 init-script Line &: attempt to index glebal temperature’ (a nil value)

11.02.2013 12:48:30 init-script Line &: attempt to index glebal temperature’ (a nil value)

11.02.2012 17:47:40 init-script Line &: attempt to index glebal temperature’ (a nil value)

08.02.2013 20:00:02 event-YVolume down cannot open /lib/genchm-scada/scripting/57.1ua: Ne such file or directory

NZATIN4D 49.E9.44 init_narin Lina £: nttnmnt tn indase alahal $amnarad milaclnl

[@ Clear ||| §4 Page 1|ofa || b |kl Es—" Dizplaying errors 1 - 25 of 200

6.14. Logs

Logs can be used for scripting code debugging. The log messages appear defined by log
function.

Logic Machine Start page

Scripking Objects || Object logs || Buildings || Wisualzation Visualization icons || Utilities || Alerts Logs || Errorlog | @ Help

Lo time Messans

15052012 14:20:33 *arg 1 * table: [12]* number: 20 [f1]1* number: 10 * arg: 2 * number: 127 * arg: 3 * string: test

15052012 1420028 = argy 1 * table: [12] * number; 20 [11]* number: 10 * arg 2 * number: 127 * arg: 3 * sting: test

15052012 14:20:23 *arg 1 * table: [12]* number: 20 [f1]1* number: 10 * arg: 2 * number: 127 * arg: 3 * string: test

15052012 1420013 = argy 1 * table: [12] * number; 20 [11]* number: 10 * arg 2 * number: 127 * arg: 3 * sting: test

[@Clear ||| 4 | 4 Paz 1 ot ] e Displaying logs 1 - 4 of 4
Version: 20120419 Embedded Systems 2012
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7. User mode visualization

User mode visualization contains created visualization maps. A password and users to access
specific visualization maps can be created in Logic Machine --> User access

Main <

Dining room

Bedroom
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7.1. Custom design Usermode visualization

Through Custom CSS styles it is possible to create different type of visualization maps. Custom
CSS can be done in Vis. Graphics 2 Edit custom CSS tab. For more information of CSS examples
please see our user forum: http://forum.logicmachine.net/
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8. Touch visualization

Touch visualization is designed for iPhone/iPod/iPad/Android touch screen devices. All objects
which are added in Logic Machine configuration by default are visible in touch visualization (if
there is no Hide in touch option enabled).

The main window is Building view where you can choose which Floor from which Building to

control. Once you choose the floor, all objects which are assigned to it, are listed and can be
controlled.

Dining room >

m
-~

4 Temperature
% 21C

Go to Trend logs »

Launching visualization on touch device (iPad in this case)

e Make sure your iPad is connected wirelessly to the LogicMachine (either through
separate access point or directly to Logic Machine’s USB WiFi adapter).

e Inthe browser enter Logic Machine’s IP (default 192.168.0.10).

e Click on the Touch Visualization icon.

e Save the application as permanent/shortcut in your iPad
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9. System configuration

System configuration allows managing router functionality on KNX/EIB LogicMachine as well as
do access control management, upgrade firmware, see network and system status and others.

System  Metwork  Services Status  Help

Interfaces

Name Mac address RX Bytes

ethd 00:1B:C5:00:1D: 12 7MB

Network usage for interface eth0

In 5 Kbps Switch to bytes/s
Ot 0 Kbps AutoScale (folow)

30 Kbps

Routes 20 Kbps

Dynamic Static

Interface  Destination 10 Kbps

ethd 192,1568.0.0

ethd 224.0.0.0

Login Password

admin admin

9.1. Hostname

Hostname can be change in System = Hostname. This name will appear when searching for the
device through Zeroconf or Discovery applications.
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Hostname =

Hostname Edgars-LMwall

[ 0K ]| Cancel |

9.2. Changing Admin password

The admin password configuration window is located in System = Admin access.

Admin access b
Login admin
Password P —
Repeat password Ty
OK ]| Cancel |

9.3. Packages

System = Packages shows the packages installed in the system. You can add new packaged by
pressing on +

Packages -
-~
+ Package name = Yersion
avahi-dagmon 0.6.30-2 &
base-files 43,33-r30646 &
busybo 1.15.3-3.4 &
drophear 0.53.1-5 &
gibd 0.0.5 &
Flashsys2 85 &
genohri-scada 20120419 &
haserl 0.8.0-2 & "
fctions: ()

9.4. Upgrade firmware

System =2 Upgrade firmware is used to do a full upgrade of the system (both OS part as well as
LogicMachine part).
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Upgrade firmware *

Firmware file Choose File | Mo file chosen

-;,;,} It will kake about S minutes For upgrade ko compleke, Yaur
syskem  will reboot bwice, Al config files will be  kept
unchanged, Do nok unplug ywour router while updgrade is in
progress!

[ K ]| Cancel |

9.5. Reboot Logic Machine

You can restart the LogicMachine by executing System —Reboot command.

9.6. Shutdown Logic Machine

You can shutdown the LogicMachine by executing System =2Shutdown command. It is advisable
to shutdown the system before plug out the power, because the database is saved safely.

9.7. Interface configuration

Ethernet interface is listed in the first tab. There are possibilities to disable/enable or to take a
look at the traffic flow graph using special icons on the right side.

Interfaces -
Hame Mac address Mtu TX Bytes RX Bytes Errors
ethi 00:1B:C5:00:1D:12 1500 0B 7MB ajfo |_H_l

By clicking on the interface you get to the configuration.
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" Interface ethD

Protocol

IP address
Metwork mask
Gateway IP
DN5 server 1
DNS server 2

MTU

Static IP

192.168.1.13

255.255.255.0

192.168.1.100

8.8.8.8

[ oK ]| Cancel | |

» Protocol- specific protocol used for addressing

VVVYYVY

Static IP — static IP address. By default 192.168.0.10

DHCP — use DHCP protocol to get IP configuration.
Current IP-the IP address got from DHCP server. This field appears only if the IP
address is given otherwise it’s hidden.

Network mask — network mask. By default 255.255.255.0 (/24)

Gateway IP — gateway IP address

DNS server — DNS server IP address

MTU- maximum transmission unit, the largest size of the packet which could be passed

in the communication protocol. By default 1500

Ethernet interface data throughput graph

On the main window of the Ethernets tab, if you click on the s button, a new window is
opened. It draws a real-time graph of the traffic flow passing the interface (both In and Out).
There is a possibility to switch the units of measurement — bytes/s or bytes/s.
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Network usage for interface ethD -

In 35 kbps Swii foh 1o byles/fs
QU 10 Kbps ALtcScale (follow)
e0 Kbpe
40 kbps
20 kbps

9.8. KNX connection

KNX specific configuration is located in Network = KNX connection window.

General tab

KNX connection x

General IP = TP filter TP = IP filter

Mode TP-UART ¥

ACK all group telegrams [l

KN, address 15.15.255

KNX IP features [+

Multicast IP 224.0.23.12

Multicast TTL 1

Maximum telegrams in queue 100

TOS priority level (0 = no priority) 0 v

Encryption key
Enable only secure communication [ |

@ Setting Encryption key will enable encryption of routing telegrams. Reception of normal telegrams
will still work. Tunneling and non-secure routing is disabled if only secure communication is
enabled. All devices must have the same date/time set otherwise encrypted telegrams will be

rejected.

[ 0K ][ Cancel ]J
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» Mode [ TP-UART / EIBnet IP Tunneling / EIBnet IP Tunneling(NAT mode) / EIBnet IP
Routing] — KNX connection mode. LogicMachine5 has TPUART interface by default built-
in. Note! If there is no KNX TP connected to the device, it will automatically offer to
switch to KNXnet/IP mode.

» ACK all group telegrams — acknowledge receipt of telegram to all group communication

» KNX address — KNX physical address of the device

» KNX IP features — Use this device with KNX IP features e.g. for KNX device configuration
from ETS using LogicMachine

» Multicast IP — multicast IP address

» Multicast TTL — Time to live for multicast telegram in seconds

» Maximum telegrams in queue — count of maximum telegrams in the queue

» TOS priority level (0=no priority) — type of service in the telegram. See more here:
https://en.wikipedia.org/wiki/Type of service

» Encryption key — key for secure IP communication along LogicMachines. Setting

Encryption key will enable encryption of routing telegrams. Reception of normal
telegrams will still work. Tunneling and non-secure routing is disabled if only secure
communication is enabled. All devices must have the same date/time set otherwise
encrypted telegrams will be rejected.

» Enable only secure communication — define either only encrypted communication is
accepted

IP > TP filter

Filtering table for telegrams going from IP network to KNX TP1 is located in this submenu.
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KNX connection ®

General IP = TP filter TP = IP filter

Apply filter to tunneling
SRC policy Mo filter v

Ind. address list

@ One address/range per line, Use * (g.0. 1.1.%) to filter all addresses in the given line.

DST group palicy Mo filter v

Group address list 1/11-1/1/2

@ One address frange per line, Use = {e.q. 1/1/%) to filter all addresses in the given line.
Note: KMY IP features are required for filter to work,
Filtering lists are updated at once, chanaing policies requires restart,

K. ]| Cancel |

» Apply filter to tunneling — either to apply filter policy to telegrams in tunneling
mode. If ETS is used it is recommended to turn this feature off.

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

» Ind. address list — list of individual addresses. One address/range per line. Use * (e.g.
1.1.*) tofilter all addresses in the given line.

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

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

Note! KNX IP features should be on for filter to work. Filtering lists are updated at
once, changing policies requires restart.
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Note that group address list can be filled automatically by checking necessary group

addresses in LogicMachine =2 Objects list

Logic Machine

Reeactar Scripting Objects || Objectlogs Schedulers || Trend logs Vis. structure

Visualization Vis. graphics Utilities Modbus Enocean Alerts Logs
Object filter «/|| | Groupaddress « | Object name IP > TP fiter TP > IP fiter = Event script | Data type Current value
1171 Digital cutput 1 | i : 01.001 switch on
Name or group address: ¢ " E‘ L
1172 Digital output 16 = o] =  01.1bit(boolean) 1
14173 Digital output 2 E = @ = 01.1 bit (boolean) 1
Data type: 14 Digtal output 3 E =l & B 01.001 switch an

TP > IP filter

Errorlog || &) Help

Log

og@o

Filtering table for telegrams going from KNX TP1 to IP network is located in this submenu.

KNX connection

=
General IP = TP filter TP = IP filter
Apply filter to virtual objects
SRC palicy Mo filter v
Ind. address list
R
@ One addressfrange per line, Use * {e.g. 1.1.%) to filter all addresses in the given line.
DST group policy Mo filter v
Group address list 1/1/1
A
@ One address/range per line. Use * (e.g. 1/1/*) to filter all addresses in the given line.
Mote: KN IP features are required for filter to work,
Filtering lists are updated at once, changing policies reguires restart,
Ok ] [ Cancel
LM5p2-PMC
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» Apply filter to virtual objects — either to apply filter policy to objects added in

Objects tab as virtual objects without attraction to bus

» SRC policy [No filter / Accept selected individual addresses / Drop selected individual

addresses]— policy to apply to the list of source individual addresses

» Ind. address list — list of individual addresses. One address/range per line. Use * (e.g.

1.1.* ) to filter all addresses in the given line.

» DST group policy [No filter / Accept selected group addresses / Drop selected group

addresses]— policy to apply to the list of destination group addresses

» Group address list — list of group addresses. One address/range per line. Use * (e.g.

1/1/*) to filter all addresses in the given line.

Note! KNX IP features should be on for filter to work. Filtering lists are updated at

once, changing policies requires restart.

9.9. KNX statistics

KNX related statistics can be found in Network = KNX statistics menu.

KNX statistics - X
Period TP load TP repeats TPRX/TX IP RX/TX
Last minute 23.39% 0 86 /124 124 /74
Last hour 11.27% 1 325 [/ 486 486 / 280
Total 11.27% 1 325 [/ 486 486 / 280

02:18

TP load: 64.89% TP repeats: 0.18%

ot
LM5p2-PMC
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9.10. BACnet settings

BACnet server specific configuration can be done in Network >BACnet Settings.
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BACnet settings "

Server enabled

Device ID 127001
Password mybacpwed
Ohject priority 16

Add group address to object name

Port 47808
BEMD IP

BEMD port

BEMD |lease time (seconds)

[ oK ]| Cancel |

[ -

Server enabled — specify if BACnet server is enabled or not

Device ID — device ID in BACnet network

Password — device password

Object priority — object priority

Add group address to object name — add automatically the address to object name
Port — port number

BBMD IP — BACnet router IP. When router IP and port are set, LM will act as a foreign
device and will attempt to register with BACnet router.

BBMD port — BACnet router port. When router IP and port are set, LM will act as a foreign
device and will attempt to register with BACnett router

BBMD lease time (seconds) — registration resend interval

To make KNX/EIB objects BACnet readable/writable, mark necessary objects in LogicMachine as
“Export object”. Binary objects will appear as Binary Values, other numeric values will appear as
Analog Values. Other types are not currently supported. KNX bus write changes priority array
value at configured object priority index
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Logic Machine Start page
Scripking Objects Chject logs EBuildings Yisualization isualization icons Litilities Alerts Logs Error log é) Help
Object filker < Dbject parameters *® Set ...
Marne or group address: ; s O &
group : Object name: Button 4 )
I B
Group address: S )
Data type: = 3
tia Data type: 01.001 switch v & @
Mot specified hd . .
Logging enabled: O &
Tags (match ary): _ E R %
Export object: . .
4 W
Tags: 3 N
) L
Current value: an S )
CObject comments: BAChet visible > |
4 @
4 @
4 @
4 @
4 @
4 @
4 @
4 @
4 @
4 @
| Save || Cancel | A %]
: S @ &
Fitter ||Reset ) Add new ohiect ||| (£ Auto update ensbled ||| 5 Clear Page et || b | B[ Displaying objects 1 - 25 of 31

Wersion: 20120228

9.11. BACnet objects

Embedded Systems 2011

In Network =>BACnet objects you can see marked objects on LogicMachine which are sent to

BACnet network.

BACnet objects

Device name: LogicMachine_222
Device ID: 222
Object priority: 16

-

Download C5V |

Port: 47308

= Type + Instance = Device name = Current value
2 (AV) 6500 PassivPluss 1 (3.1.100) 29

2 (AV) 6501 PassivPluss 2 (3.1.101) 29
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9.12. HTTP server

In case additional www ports are needed to run the web-server on, use Network = HTTP server

menu. Default HTTP port is 80, default HTTPS port is 443.

HTTP server

Additional HTTP port

Additional HTTPS port

8000

@ Default HTTP port: 80, default HTTPS port: 443

9.13. NTP client/server

Ok ]| Cancel |

Client status when enabled LM obtaining data from up to four selected servers.

Local server status when enabled LM can serve as local NPT server for other LMs or other

devices.

NTP (clock synchronization)

Client status

Server 1

Server 2

Server 3

Server 4

Local server status

Disabled
0.europe.pool.ntp.org
1.europe.pool.ntp.org
2.europe.pool.ntp.org
3.europe.pool.ntp.org

Enabled

QK

| | Cancel |
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9.14. HTTP SSL certificate

SSL Certificates are small data files that digitally bind a cryptographic key to a device’s details.
When installed on a web server, it activates the padlock and the https protocol and allows secure
connections from a web server to a browser.

There is amount of online SSL certificate providers some SSL certificates are free some are paid.

» Upload new private key/certificate — for upload existing RSA key/SSL certificate
» Generate new private key/certificate — generate RSA private key/SSL certificate from
one already installed.

HTTP SSL certificate ®
Mode Upload new private key [ certificate v

Private key (RSA)

Certificate (SHAZ56)

] | | cancel |
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9.15. FTP server

You can enable access to FTP server of LogicMachine by enabling this service in Service >FTP
Server.

FTP server =
Server status Enabled r
Port 21

Username ftp

Password

Username apps

Password

External IP |

Passive mode min port
Passive mode max port

@ Leave password blank to keep it unchanged. External IF and passive mode
ports must be set when you want to access FTP behing NAT. Make sure both

FTP port and passive mode port range are forwarded on your router.

[ Ok ]| Cancel |

Server status — define either FTP server is enabled or disabled
Port — port of the service

Username - login name, ftp

Password — password for user ftp, length 4-20 symbols

YV VVVYVY

Username — login name to user directory http://IP/user, apps user. You can enable
or disable password authorization for this directory in Logic Machine = User access
- User access settings

Password — password for user apps, length 4-20 symbols

Passive mode min port — FTP passive mode minimum port

Passive mode max port — FTP passive mode maximum port

YV V
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9.16. Remote services

Remote services *
Service status Enabled A
Lisername remote

Password

@ Leave password blank to keep it unchanged.

[ OK ][ Cancel ]

> Service status — define either remote services are enabled or disabled
» Username — user name
» Password — password

RL

Change the IP and password according to your LM settings

http://remote:remote@192.168.0.10/scada-remote?m=rss&r=alerts

Request parameters

m set the return value format

json
e xml

rss only for alerts and errors

r requested function name

e alerts newest 50 alerts

Return values:
o alert alert text

o time alert time (UNIX timestamp)

o date alert time (RFC date)

e errors newest 50 errors

Return values:
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error error text
script error script name
time error time (UNIX timestamp)

date error time (RFC date)

objects list of objects marked for export, ordered by update time

Return values:

o

o

@)

address object address (e.g. "1/1/1")

name object name (e.g. "My object")

data decoded object value (e.g 42 or "01.01.2012")
datatype object datatype (e.g. 1 or 5.001)

time object update time (UNIX timestamp)

date object update time (RFC date)

comment object comment (e.g. "Second floor entry lights")

tags optional array of object tags (e.g. "Light", "Second floor")

grp execute one of grp functions

Parameters:

o

fn function name, required

= getvalue returns current object value if found

= find return object info

= write send KNX bus group write telegram

= response send KNX bus group response telegram

= read send KNX bus group read telegram

= update update local LM object value without KNX bus group write

alias group address or name, required

value new value to write, required for write / response / update, except for time and

date datatypes
Parameters for time datatype:

= day number (0-7), day of the week, optional
=  hour number (0-23)

=  minute number (0-59)
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= second number (0-59)

Parameters for date datatype:

= day number (1-31)
=  month number (1-12)
= year number (1990-2089)
o datatype optional for write / response / update, data type is taken from

the database if not specified
Possible values:
bool bit2 bit4 char uint8 int8 uintl6 intl6 floatl6

time date uint32 int32 float32 access string

Examples

Write value of 50 to 1/1/1

http://remote:remote@192.168.0.10/scada-
remote?m=json&r=grp&fn=write&alias=1/1/1&value=50

Write boolean value to 1/1/2, you can use true or false,aswellas 1 or 0

http://remote:remote@192.168.0.10/scada-
remote?m=json&r=grp&fn=write&alias=1/1/2&value=true

Explicit datatype setting to scale, send 50 to 1/1/1

http://remote:remote@192.168.0.10/scada-
remote?m=json&r=grp&fn=write&alias=1/1/1&value=50&datatype=scale

9.17. System monitoring

System monitoring is used to monitor system processes, hardware. In case of failure, the
system will be rebooted or specific task restarted.
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System monitoring

# check once in 15 seconds
set daemon 15
# reboot system when memory or cpu usage is too high
check system SHOST
if cpu usage (user) = 90% for 20 cycdles then exec "fsbin/reboot”
if memory usage > 90% for 10 cycles then exec "/shin/reboot”
if loadavg(imin) > 18 then exec "fshin/reboot”
# http server
check process nginx with pidfile fvar/run/nginx.pid
start program = “fetcfinit.d/nginx restart”
stop program = "fetcfinit.d/nginx stop”
if failed port 80 with timeout 20 seconds then restart
# knx backend
check process eibd with pidfile fvar/run/eibd
start program = “/etcfinit.d/eibd restart”
stop program = "fetcfinit.d/eibd stop”
# knx monitor
check process groupmonitor with pidfile fvar/run/gs-groupmonitor.pid
start program = "/shin/reboot”
stop program = “fshin/reboot”

0K ][ Cancel

9.18. Remote diagnostics

Remote diagnostics should be enabled only when there is remote Embedded Systems support

necessary for the device. It enables SSH access to the device.

Remote diagnostics ®

Service status Enabled v

@ Port 22 must be forwarded on your router

[ OK ][ Cancel ]

> Service status — define either remote SSH access is enabled or disabled.

9.19. NTP client

NTP servers can be specified in Service = NTP client window.
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NTP client (clock synchronization) "

Server 1 0. europe.pool.ntp.org
Server 2 1.europe,pool.ntp.org
Server 3 2.europe,pool.ntp.org
Server 4 3.europe,pool.ntp.org

[ Ok ][ Cancel ]

9.20. System status

General system status with CPU usage, Memory usage, Partition, Serial ports information can
be seen in Status >System status window.

System status -

General Memory usage Partitions Serial ports

Parameter Value

CPU model ARMIZEEI-S rev 5 (val)
CPU BogoMips 227.12

Linux kernel version 3.18.24

System uptime 2d 2h Om

Load averages 0.01 0.03 0.05
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9.21. Network utilities

Ping and Traceroute utilities are located in Status >Network utilities window. Both IP address
and DNS names are accepted.

Network utilities

Ping Traceroute

IP / Hostname

PING 192.168.1.188 (132.
&4 bytes from 192.1&68.
&4 bytes from 192.168.1
.1,
1
1

&4 bytes from 192,168

&4 bytes from 192.1&68.
&4 bytes from 192.168.

1.

168

laa:
-lae:
laa:
-lae:
lee:

192.168.1.100

.1.182): Se data bytes

--- 192.188.1.188 ping statistics ---

seg=2 ttl-£4 time=0.432 ms
seg=1 ttl-£4 time=2.385 ms
seg=2 ttl=g£4 time=0.383 ms
seg=3 ttl=£4 time=2.385 ms
seg=2 ttl=f4 time=8.385 ms

S packets transmitted, 5 packets received, 8% packet loss

round-trip minfavg/max = 8.2383/8.294/8.432 ms

9.22. System log

Operating system log is available in Status = System log.

System log

0K ] [ Cancel

1
*

Log entries

Feb 22 12:53:01 LogicMachine cron.info crond[620]: crond:
Feb 22 12:59:01 LogicMachine cron.info crond[620]: crond:
Feb 22 12:58:01 LogicMachine cron.info crond[620]: crond:
Feb 22 12:58:01 LogicMachine cron.info crond[620]: crond:
Feb 22 12:57:01 LogicMachine cron.info crond[620]: crond:
Feb 22 12:57:01 LogicMachine cron.info crond[620]: crond:
Feb 22 12:556:02 LogicMachine cron.info crond[620]: crond:

Feb 22 12:56:02 LogicMachine cron.info crond[620]: crond:

USER root pid 10291 cmd lua flibjgenchm-
USER. root pid 10220 cmd lua Jibjgenchm-
USER root pid 10247 cmd lua flibjgenohm-
USER root pid 10246 emd lua flibjgenchm-
USER root pid 10210 cmd lua flibjgenchm-
USER. root pid 10209 cmd lua fibjgenchm-
USER root pid 10168 cmd lua Jibjgenchm-
USER root pid 10167 emd lua flib/genchm-
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9.23. Running processes

System running processes can be seen in Status >Running processes window.

Running processes

PID

1

Embedded Systems SIA © 2021 www.logicmachine.net

Command
inik
[kthreadd]
[ksoftirgd/0]
[keworker0:0]
[keworkerfu:0]
[rou_krhread]
[khelper]
[kworkerfu:1]

0000000 O©
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10. User mode schedulers

User mode schedulers contains user-friendly interface for end-user to manage scheduler tasks,

for example, specify thermostat values depending of the day of the week, time and holidays.

10.1. Events

Each scheduler is mapped to specific group address in administration panel (see section 1.4 of

this manual).

< Outdoor lamp >

Outdoor lamp Status: active, period: 1 January - 31 December = & Edit Add event

e Event is active

AC

Value Run at R 1

un &
Holidays Light off [ 12:00 | ~ ~
Light of EDED 12 || 00

v b4

Mo Tu We: Th

Fr
Sa Su Holiday ﬁ
[]

Value

Light on

When adding the new task for specific scheduler you can specify day of the week, start time
value to send to the object.

’
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10.2. Holidays

In Holidays special days are specified which are then used adding new events.

< Holidays >
Outdoor lamp S
Name Date © Add holiday
AC
New Year 31 December 2013 G Edit % Delete
Holidays
New holiday 24 October @ Edit % Delete
Click on Add new holiday button to specify a holiday.
< Holidays >
Outdoor lamp Add holiday
Name Date
AC Name
New Year 31 December 2013 New holiday
New holiday 24 October
- October 2013 +
Mo Tu We Th Fr Sa Su
01 2 3 4 5 86
78 9 10 1 12 13
1416 17 18 19 20
21 22 23 24 25 26 27
28 20 30 H 2 3
4 5 6 7 8 9 10
[T Recurring every year
B3 o
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11. Trend logs

Trend logs are end user interface for trends (defined in administrator interface in section 1.5).

sensor_reading

Jul 2015

Day

Show

Current ~ Previous -
previous

0.0 Single trend Multiple trends

3

Graph = Data

By clicking on the menu button = you can change to different trends where each is mapped
to a specific KNX group address.

sensor_reading 2010-2019

sensor2
2010 2011 2012

2013 2014 2015 2016

2017 2018 20198

Day Year

Show

Current  Previous previous

Single trend Multiple trends

Day — Trend with Day view

Month — Trend with Month view

Year — Trend with year view

Current — Current trend is drawn in blue, you can choose either to show Day,
Month or Year view

Previous — previous time period, you can choose either to show Day, Month or
Year view

YV VYV

A\
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» Show previous — when enabled a yellow trend line appears showing Previous
trend above Current trend

sensor_reading

Jul 2015

Jun 2015

Day

Show

Current  Previous previous

singletrend  Multiple frends

» Single trend — view single trend
» Multiple trends — view multiple trends. When this mode is chosen, you can select
several object on the left side to be shown

Multiple trends

sensor_reading

sensor2

0.0 Single trend Multiple trends

2]

Graph = Data
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There is an automatic secondary axis — for two trends with different units / scales.

ppm o
W CO2 W Temperature
369
250
348
27
240
306
285
01:00 03:00 05:00 07:00 09:00 11:00 13.00 15:00 17:00 19:00 21:00 23.00
Graph Data

By clicking on Data button, data points will be shown in a way of table which can be later
exported as CSV file.
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sensor_reading

Download CSV

Jul 2015  Jun 2015

13.27
707
6.78
[

6
9.45
Day Year

2
3
4
5
6
7
8
9

(=T =T — T~ T — T — I — I A = T

Show

Current  Previous previous

=
]
=]

Single trend Multiple trends
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12. Modbus RTU/TCP interconnection with LM

Modbus RTU is supported over RS-485 ports. Modbus TCP is supported over Ethernet port.
Modbus communication is done either from visual Modbus mapper (only 1 RS485 interface can
be defined through visual mapper. If you need to configure another RS-485, use scripting) for
Modbus Master or through scripts for Modbus Slave.

LogicMachine Neighbours: | Select neighbour ¥ | Language: English ¥ | Start page Logout
Objects Object logs Seripting Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities User access BACnet Modbus Alerts Logs Error log About
Mame Profile Connection type Device address «  Pollinterval Config  Mapp...
RTU
ulozo ulozo RTU 1 5 % [x]
(&) Add device || |53 RTU settings || |33 RTU scan || |03 RTU read fest (=] Profiles ) Write address
Version: 20160627 CPU/IO: 0.22 0.21 0.10, Memory: 14%, KNX/TP: OK . Syne project data

Modbus Master — user graphical mapper interface in Modbus tab
Modbus Slave — to use LM as Modbus Slave, disable Modbus RTU in Modbus—>RTU settings,

and use scripts for the communication

12.1. Modbus device profile

First thing you should do is to define Modbus device profile — it is a *.json file with the following
structure e.g. a fragment from UIO20 device by Embedded Systems:

{

"manufacturer": "Embedded Systems",

"description": "Universal 16+4 1/0 module",

"mapping": [

{ "name": "Output 1", "bus_datatype": "bool", "type": "coil", "address": 0, "writable": 1 },

"non

{ "name": "Input 1", "bus_datatype": "float16", "type": "inputregister", "address": 0, "value_multiplier": 0.001, "units": "V" }
I
}

Name — Object name, e.g. Output 2 (String, Required)

Bus_datatype - KNX object data type, key from dt table, e.g. float32 (String/Number,
Required)

Type — Modbus register type, possible values: coil discreteinput register inputregister
(String, Required)

Address — Register address (0-based) (Number, Required)

Writable - Set to true to enable writing to register if type is either coil or register
(Boolean)

Datatype — Modbus value data type. If set, conversion will be done automatically.
Possible values: uint16 int16 float16 uint32 int32 float32 uint64 int64 quad10k s10k
(String)
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Value_delta — New value is sent when the difference between previously sent value and
current value is larger than delta. Defaults to 0 (send after each read) (Number)
Value_multiplier — Multiply resulting value by the specified number, value = value_base
+value * value_multiplier (Number)

Value_bitmask — Bit mask to apply, shifting is done automatically based on least
significant 1 found in the mask (Number)

Value_nan — Array of 16-bit integers. If specified and read operation returns the same
array no further processing of value is done (Array)

Value_conv — Apply one of built-in conversion functions (String, Internal)
Value_custom — Name of a built-in enumeration or a list of key -> value mapping,
resulting value will be 0 if key is not found (String/Object)

Internal — Not visible to user when set to true, should be used for scale registers
(Boolean)

Units — KNX object units/suffix (String)

Address_scale — Address of register containing value scale, value = value * 10 * scale
(Number)

Read_count — Number of register to read at once (for devices that only support reading
of a specific block of registers) (Number)

Read_swap — Swap register order during conversion (endianness) (Boolean)
Read_offset — Position of first register of data from the block of registers (0-based)
(Number)

When the Modbus device profile file is created, upload it by clicking on Profiles button.

Profiles ¥
Profile Description Manufacturer
uoz0 Universal 16+4 /O module Embedded Systems @

£ Add profile
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12.2. Reading ModBus RTU coil / register from the interface

As creating new Modbus profiles is not the most user-friendly task, we have added a new
feature that allows reading any Modbus coil or register straight from the user interface. This
should help users to find correct settings and addresses before creating new profiles. For now it
only works with RTU connection, TCP is planned to be implemented later.

By pressing RTU read test button you get the following options:

RTU read test ¥ RTU read test *
Device address: 1 o= Device address: 1
Function: Coil (#1) hd Function: Holding register (#3)
Address: i z Address: RTU read test A
Data type: Data type: Read result: 224.97718811
Read swap: Read swap: oK
Read length: 1 3 Read length:
Save Cancel Save Cance
» Device address — ModBus device address
» Function (Coil, Discrete input, Holding register, Input register) — ModBus function
» Address — address where data is located
» Data type — data type, can be chosen only for registers
» Read swap (None (ABCD); Word (CDAB); Byte (BADC); Byte and word (DCBA) — read

data swapped in chosen way
Read length — read length of registers/coils

Y

12.3. RTU Scan

Scan RS-485 ports for connected ModBus RTU devices. Only devices that are not already
present and have a valid profile will be added. Operation will finish once the whole range has
been scanned or 30 seconds have elapsed
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RTU scan *

Scan range start: 1

Scan range end: 10

Ll

@ Only devices that are not already present and
have a valid profile will be added. Operation will
finish once the whole range has been scanned
or 30 seconds have elapsed

Save Cancel

» Scan range start — start ModBus device address
» Scan range end — end ModBus device address

12.4. RTU settings

RTU settings
RTU (serial) enabled: <
Port: Jdev/RS485-2
Baud rate: 115200
Parity: Even
Duplex: ® Half-duplex Full-duplex

Reset to defaults

@ Leave port empty for automatic detection

Save

automatic detection.
Baud rate (1200 .. 500000) — baud rate

VVV VYV

Embedded Systems SIA © 2021 www.logicmachine.net

RTU ( serial) enabled — defines either Modbus RTU is enabled
Port (/dev/RS485-1; /dev/RS485-2) — specify the port to communicate or leave blank for

Parity (None 1 stop bit; Odd, Even, None 2 stop bits) — parity
Duplex — define either half or full duplex communication

LM5p2-PMC
Manual / Issue date 26.11.2021


http://www.logicmachine.net/

12.5. Adding Modbus device

Once profiles are added, add Modbus device by clicking Add device button.

Modbus device %
Connection type: RTU [R5-485) ® TCP/IP
Marme: Modbus device name
Profile: U120 w7
IP: 192.168.1.34]
Port: s02 |2
Device address: 1 -
Poll interval: 3 -
Save Cancel

» Connection type — define either it is Modbus RTU or Modbus TCP connection
» Name — name of the device

» Profile — profile of the device

» Device address — device address

» Poll interval (seconds) — interval to poll the device

» IP — IP address of the device in case Modbus TCP is used

» Port — Communication port of the device in case Modbus TCP is used

Once the device is added, you can do mapping to KNX addresses by clicking on ““ icon. First,
you see a list of all objects on the Modbus device.

Object mapping for UTO20 X
Name Linked to object Current value Type
U020 - Output 1 Coit 0 [}
U020 - Output 2 Coit: 1 [>]
UI020 - Gutput 3 Coil 2 [>]
UI020 - Gutput 4 Coil 3 [>]
UI020 - Output 5 Coil. 4 [x]
U020 - Output & Coit: 5 [>]
U020 - Output 7 Coit 6 [x]
UI020 - Gutput & Coil 7 [>]
UI020 - Output Coil 8 (]
UI020 - Output 10 Coil. 9 [x]
UI020 - Output 11 Coit 10 [
UIG20 - Qutput 12 Goit 11 [>]
1620 - Gutput 13 Coil 12 [>]
UI020 - Output 14 Coil 13 (=]
UI020 - Output 15 Coit 14 [>)
UI020 - Output 16 Coit 15 [>]
1620 - Input 1 Input register: 0 [>]
UI020 - Input 2 Input register; 1 (=]
UI020 - Input 3 Input register: 2 [x]
U020 - Input 4 Input register: 3 [>]
U020 - Input 5 Input register: 4 [x]
1620 - Input & Input register: 5 [>]
UI020 - Input 7 Input register: & [x]
U020 - Input 8 Input register: 7 [}
U020 - Input 9 Input register: & [>]
1620 - Input 10 Input register: [>]
1020 - Input 11 Input register: 10 [>]
UI020 - Input 12 Input register: 11 (=]
UI020 - Input 13 Input register: 12 [
UI020 - Input 14 Input register: 13 [>)
1620 - Input 15 Input register: 14 [] -
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Click on specific object to do mapping.

Mapping for UIO20 - Output 1 ¥

MName: UI020 - Qutput 1

Link to object: /11 v &
Write to bus: W

Tags:

Comments:

Save Cancel

12.6. Program address for UI020 Modbus device

‘Write new device address ><

Device address: ? -

@ Press programming button and click save
afterwards. Programming LED will turn off after
successful write operation.

Save Cancel

There is a separate Write address button to program address for UIO20 device. Press
programming button and click save afterwards. Programming LED will turn off after successful

write operation.

Once script is added, you can add the code in the Script Editor. There are lots of predefined

code blocks in the Helpers.

12.7. Modbus Slave examples

Add the following code to Common functions

-- modbus proxy

mbproxy

. -- supported function Llist
functions

'readdo’,

'readcoils’,

'readdi’,

'readdiscreteinputs’,

W 00 N O U h W N P

'readao’,
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10. 'readregisters’,

11. 'readai’,

12. 'readinputregisters’,
13. 'writebits’,

14. 'writemultiplebits’,
15. 'writeregisters’,

16. 'writemultipleregisters’,
17. 'reportslaveid’,

18. 'getcoils’,

19. 'getdiscreteinputs’,
20. 'getinputregisters’,
21. 'getregisters’,

22. 'setcoils’,

23. 'setdiscreteinputs’,
24. 'setinputregisters’,
25. 'setregisters’,

26. |,

27. -- new connecton 1init
28. new =function()

29. require('rpc')

30. local mb =setmetatable({}, { __index = mbproxy })

31.

32. mb.slaveid =0

33. mb.rpc = rpc.client('127.0.0.1"', 28002, 'mbproxy')
34.

35. for _, fn in ipairs(mbproxy.functions)do
36. mb[ fn ]=function(self, ...)

37. return mb:request(fn, ...)

38. end

39. end

40.

41. return mb

42. end

43. }

44,

45. -- set local slave id

46. function mbproxy:setslave(slaveid)

47. self.slaveid = slaveid

48. end

49.

50. -- send rpc request for a spefic function
51. function mbproxy:request(fn, ...)

52. local res, err = self.rpc:request({

53. fn = fn,

54. params ={ ... },

55. slaveid = self.slaveid oro,
56. })
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57.

58. -- request error
59. if err then

60. return nil, err

61. -- request ok
62. else
63. -- reply with an error

64. if res|[ 1 nil then
65. return nil, res|[2

66. -- normal reply

67. else

68. return unpack(res

69. end

70. end

71. end

Handler (resident script with 0 delay) configuration

1. mb:open()
Open Modbus TCP connection

2. mb:setslave(10)
set slave device id

3. mb:setmapping(10, 10, 10, 10)
set number coils, discrete inputs, holding registers and input registers

4.mb:setwritecoilcb(function(coil, value)...
callback function which is executed for each coil write

5. mb:setwriteregistercb(function(coil, value)...
callback function which is executed for each register write

Handler script example

-- modbus 1init

if not mb then

require( 'luamodbus'’
mb luamodbus.tcp

mb:open

-- 1nit slave storage for coils, discrete inputs, holding registers and input registers

mb:setmapping(10, 10, 10, 10

W 00 N O U1 A W N B

-- coil write callback

=
o
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

mb:setwritecoilcb(function(coil, value)
if coil == @ then
grp.write('1/1/1', value, dt.bool)
else
alert('coil: %d = %s', coil, tostring(value))
end
end)

-- register write callback
mb:setwriteregistercb(function(register, value)
if register == @ then
-- send value limited to 0..100
grp.write('4/1/5', math.min(100, value), dt.scale)
else
alert('register: %d = %d', register, value)
end
end

end

-- server part init
if not server then

require('rpc')

-- 1ncoming data handler
local handler = function(request)

local fn, res

fn =tostring(request.fn)

if not mb[ fn Jthen
return{nil, ‘'unknown function ' .. fn }

end

if type(request.params)=="table' then
table.insert(request.params, 1, mb)

res ={ mb[ fn ](unpack(request.params))}
else

res ={ mb[ fn ](mb)}
end

return res

end

server = rpc.server('127.0.0.1', 28002, ‘'mbproxy', handler, 0.01)

end

mb:handleslave()
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58. server:step

Example: event script which changes modbus slave coil (address 0)

Must be mapped to a group address with binary value.

1. value = event.getvalue
2. mb = mbproxy.new

3. mb:setcoils(@, value

Example: event script which changes modbus slave register (address 5)

Must be mapped to a group address with scaling (0..100) value
1. value = event.getvalue
2. mb = mbproxy.new

3. mb:setregisters(5, value

LM interconnection with PLC over Modbus TCP

sleep time = 0. It only supports binary objects as coils and 1-byte / 2-byte integer objects as
registers. Number of coils and registers is not limited, object mapping can be set by filling coils,
registers and regdt tables.

1. mb

2. 'genohm-scada.eibdgm’

3. 'luamodbus’

4.

5. -- Llist of coil mapping, starting from ©

6. coils ‘1/1/1', '1/1/2°'

7.

8. -- Llist of register mapping, starting from ©
9. registers '2/2/2", '3/3/3"'

10.

11. -- Llist of register data types, element count must match registers table
12. regdt dt.int8, dt.uintl6

13.

14. -- knx group write callback

15. knxgroupwrite(event

16. value

17.

18. -- try to find matching coil

19. id, addr coils

20. event.dst addr

21. value knxdatatype.decode(event.datahex, dt.bool
22. mb:setcoils(id - 1, value
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23. end

24. end

25.

26. -- try to find matching register

27. for id, addr in ipairs(registers) do
28. if event.dst == addr then

29. value = knxdatatype.decode(event.datahex, regdt|[ id ])
30. mb:setregisters(id - 1, value)
31. end

32. end

33. end

34.

35. -- coil write callback

36. function mbwritecoils(coil, value)

37. local addr = coils|[ coil + 1 |
38. if addr then

39. grp.write(addr, value, dt.bool)
40. end

41. end

42.

43. -- register write callback

44, function mbwriteregisters(register, value)

45, local addr = registers| register + 1 ]

46. if addr then

47. grp.write(addr, value, regdt|[ register + 1])
48. end

49. end

50.

51. -- knx group monitor, handles group writes

52. knxclient = eibdgm:new({ timeout = 0.1 })

53. knxclient:sethandler('groupwrite', knxgroupwrite)
54.

55. -- modbus slave, listen on all interfaces and default port 562

56. mb = luamodbus.tcp()
57. mb:open('0.0.0.0', 502)

58.

59. -- setting slave id is optional
60. -- mb:setslave(1)

61.

62. mb:setreceivetimeout(9.1)

63. mb:setmapping(#coils, 0, #registers, 0)
64.

65. -- 1init coils

66. for id, addr in ipairs(coils) do

67. value = grp.getvalue(addr)
68. mb:setcoils(id - 1, value)
69. end

70.
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71. -- 1init registers

72. id, addr registers

73. value = grp.getvalue(addr

74. mb:setregisters(id - 1, value

75.

76.

77. -- set callbacks for coil and register write

78. mb:setwritecoilcb(mbwritecoils

79. mb:setwriteregistercb(mbwriteregisters
80.

81.

82. -- handle modbus and knx

83. mb:handleslave

84. knxclient:step

Example usage (TCP / master mode):

require('luamodbus')

mb = luamodbus.tcp()
mb:open('192.168.0.1"', 5000)
mb: connect()

-- verbose output and select slave number 10
mb:setdebug(true)
mb:setslave(10)

-- read input from reg 1 to 5, get slave-specific data
mb:readinputregisters(1, 4)
mb: reportslaveid()

-- close serial connection
mb:close()

Example usage (RTU / master mode):

require( 'luamodbus")
mb = luamodbus.rtu()

-- open serial connection (half duplex)
mb:open('/dev/ttys2', 38400, 'E', 8, 1, 'H')
mb:connect()

-- verbose output and select slave number 10
mb:setdebug(io.write)
mb:setslave(10)

-- read input from reg 1 to 5, get slave-specific data
mb:readinputregisters(1, 4)
mb:reportslaveid()

-- close serial connection
mb:close()
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Read/write examples

-- multiple coil read
coill, coil2, coil3 = mb:readcoils(10, 3)

-- multiple coil read to table
coils = { mb:readcoils(@, 3) }

Note: coill or coils[ 1 ] will be nil on error
-- multiple write

coill = true

coil2 = false

coil3 = false

mb:writebits(10, coill, coil2, coil3)

-- multiple write from table

coils = { true, false, false }
mb:writebits(10, unpack(coils))

Core functions:

luamodbus.rtu()
Creates new Modbus RTU object

luamodbus.tcp()
Creates new Modbus TCP object

Modbus object functions:

Core functions:

mb:open(port, [baudrate = 9600, [parity = 'N', [databits = 8, [stopbits = 2]]]1])

RTU mode - opens the serial port. (parity: 'N' - none, 'E' - even, 'O' - odd; databits: 7 or

8; stopbits: 1 or 2)

mb:open(ip, [port = 502])
TCP mode - prepares connection to the specified IP and port (optional)

mb:connect()
opens serial or network connection

mb:close()
closes an open connection

mb: flush()
flushes any unsent data

Slave functions:

mb:receive()
receives data from master with 1 minute timeout
returns data as a binary string on success and nil, error description on error

mb:setmapping(coils, inputs, holding_regs, input_regs)
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creates memory mapping for the registers with size specified for each type

mb:handleslave()
waits for an incoming indication from master and sends a reply when necessary

mb:getcoils(start, count)
mb:getdiscreteinputs(start, count)
mb:getinputregisters(start, count)
mb:getregisters(start, count)
gets one or many register/coil values from mapping from the start address
returns all values on success and nil, error description on error, exception code if
applicable

mb:setcoils(start, vi, [v2, [v3, ...]])
mb:setdiscreteinputs(start, vi, [v2, [v3,
mb:setinputregisters(start, vi, [v2, [v3,
mb:setregisters(start, vi, [v2, [v3, ...]1])

sets values to register/coil mapping from the start address

returns true on success and nil, error description on error, exception code if applicable

1D
<11

mb:setwritecoilcb(fn)
mb:setwriteregistercb(fn)
sets a callback function for coil/register write event
callback should accept two parameters - coil/register address and value (boolean or number)
for multiple writes callback is executed for each coil/register separately
use nil to remove a callback

Master functions:

mb:setslave(slaveid)
sets slave id to read/write data from/to

mb:readcoils(start, count) [01]
mb:readdiscreteinputs(start, count) [02]
mb:readregisters(start, count) [03]
mb:readinputregisters(start, count) [04]
reads one or many registers/coils from the start address
returns all values on success and nil, error description on error

mb:writebits(start, vi, [v2, [v3, ...]]) [05]

mb:writeregisters(start, vi, [v2, [v3, ...]]) [06]
writes values to registers/coils from the start address
single write will be used when only one value is supplied, multiple write otherwise
returns all of values written on success and nil, error description on error

mb:readregistervalue(address, datatype, [reverse])
mb:readinputregistervalue(address, datatype, [reverse])
reads encoded register(s) value based on the specified datatype:
"intl16" - signed 2-byte (1 register) integer
"floatl6" - 2-byte floating point (KNX format, used in some HVAC units)
"int32" - signed 4-byte (2 registers) integer
"uint32" - unsigned 4-byte (2 registers) integer
"float32" - 4-byte (2 registers) floating point (IEEE 754)
"inte4" - signed 8-byte (4 registers) integer
"uint64" - unsigned 8-byte (4 registers) integer
optionally, it's possible to reverse register order by setting "reverse" to true
returns decoded value on success and nil, error description on error

mb:reportslaveid()
reads slave internal data
returns values on success and nil, error description on error

Timeout interval between two consecutive bytes of the same message
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mb: getbytetimeout ()
mb:setbytetimeout(timeout)

Timeout interval used to wait for a response:

mb:getresponsetimeout()
mb:setresponsetimeout (timeout)

Timeout interval used to for an incoming indication from master (slave mode only):

mb:getreceivetimeout()
mb:setreceivetimeout(timeout)

Misc functions:

mb:setrecovery(recovery)
enables / disables auto reconnect on error

mb:setdebug(debug)
enables / disables protocol debug output

mb: getheaderlength()
returns header length for the protocol in use
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13. BACnet IP interconnection with LM

13.1. BACnet server mode: transparent data transfer to BACnet network

BACnet server specific configuration can be done in Sys Config = Network >BACnet Settings.

List all BACnet Interoperability Building Blocks (BIBBs) Supported

ReadProperty-B DS-RP-B
ReadPropertyMultiple-B DS-RPM-B
Data Sharing WriteProperty-B DS-WP-B
COv-B DS-COV-B
Dynamic Device Binding-B DM-DDB-B
Dynamic Object Binding-B DM-DOB-B
DeviceCommunicationsContro | DM-DCC-B
Device and Network I-B
Management TimeSynchronization-B DM-TS-B
UTCTimeSynchronization-B DM-UTC-B
ReinitializeDevice-B DM-RD-B
BACnet Object Types Supported
¢ Device
¢ Analog Value
¢ Binary Value
Data Link Layer Options
¢ Media: BACnet IP
e Option: Register as a Foreign Device
LM5p2-PMC
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BACnet settings »

Server enabled L4

Device ID 222
Password mybacpwed
Object priority 16

Port 47808
BEMD IF

BBMD port

BBMD lease time (seconds)

[ oK ]| Cancel |

» Server enabled — specify if BACnet server is enabled or not

» Device ID — device ID in BACnet network

» Password — device password

» Object priority — object priority

» Port — port number

» BBMD IP — BACnet router IP. When router IP and port are set, LM will act as a
foreign device and will attempt to register with BACnet router.

» BBMD port — BACnet router port. When router IP and port are set, LM will act as a

foreign device and will attempt to register with BACnett router
» BBMD lease time (seconds) — registration resend interval

To make KNX/EIB objects BACnet readable/writable, mark necessary objects in LogicMachine as
“Export object”. Binary objects will appear as Binary Values, other numeric values will appear as
Analog Values. Other types are not currently supported. KNX bus write changes priority array
value at configured object priority index
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Logic Machine Start page

Objects
Object filker Object parameters *® Set ...

Mamne or group addess: Object name: Button 4
Group address:

Data type:

i Data type: 01.001 switch v
hd

Logging enabled: O

Tags (match any): )
Export object:
Tags:
Current value: an
CObject comments: BAChet visible

Save Cancel
Filter ||Reset Add ey ohject - Auto update enabled 1 Clear Page 1 |of2 || B | B - Displaying ohjectz 1 - 25 of 31
Wersion: 20120228 Embedded Systems 2011

In System Configuration - Network —>BACnet objects you can see marked objects on
LogicMachine which are sent to BACnet network.

BACnet objects - =

Device name: LogicMachine_222 Download C5V
Dewvice ID: 222
Object priority: 16

Port: 47808
= Type + Instance = Device name = Current value
2 (Av) 6500 PassivPluss 1 (3.1.100) 29
2 (Av) 6501 PassivPluss 2 (3.1.101) 29

13.2. BACnet client mode

Normally this mode is used to interconnect LogicMachine, for example, with VRV systems over
BACnet IP protocol. The settings are available in BACnet tab.
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Logic Machine Meighbours: | Select neighbour T | Start page
Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities BACnet Dali Modbus Enocean
Devices Type I} Name Value Priority array
:_:=| 111 - LegichMachine_111 (192.168.1.9) analeg value 1892 0.7.100 926. 71 Mull, Ml Mol Mull Mull, Mol Mol R, Sl Bl BNl Mol Ml
=]333 - LM_visu_333 (192.168.1.16) analog value 1894 0.7.102 0.60000  Nul,Null,Hull, Null, Mull, Null, Null Hull, Mul, Mull, Hull, Null Hull M. .
analog value 1903 07111 2.460000 Mool Ml Mol Mull SMull, ol Sl B, Bl Bl Rl Mol ol
analog value 1904 07112 0.260000  Mull, Mol Ml Mull, Mol Mol Kot B, Sl Bl Nl Mol ol
analog value 231 Bathroom_“ol...  0.000000 Mol Mol Mol Ml Mol Mol Mol Mol Mol Sl ol ol Mol M.
binary value 2305 Alarm_status ... inactive Pl Ml Ml Ml M, B, Bl ol Rl Sl Bl Mol Mol N
binary value 2308 Garage_door...  active Bl Ml Ml Mol B, B, Mol B ol Mol Sl Mol Mull Mol WL

Scan network || | Scan selected

By clicking on Scan Network button you can see a list of BACnet server devices on the network.

With Scan Selected you can rescan specific BACnet server for respective objects.

Mapping to KNX objects currently is done over scripting.

Before using any BACnet function, you must include the library:
require('bacnet’)

Read current value of binary or analog object:
bacnet.readvalue(device_id, object_type, object_id)

Read binary object:
value = bacnet.readvalue(127001, 'binary value', 2305)

Read analog object:
value = bacnet.readvalue(127001, 'analog value’, 2306)

Write new value to binary or analog object priority array:
bacnet.write = function(device_id, object type, object _id, value, priority)
Value can be nil, boolean, number or a numeric string
Priority parameter is optional, lowest priority is used by default

Set binary object value:
bacnet.write(127001, 'binary value', 2305, true)

Set analog object value:
bacnet.write(127001, 'analog value', 2306, 22.5)

Set binary object value at priority 12:
bacnet.write(127001, 'binary value', 2305, true, 12)

Set analog object value at priority 10:
bacnet.write(127001, 'analog value', 2306, 22.5, 10)
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Clear binary object value at priority 12:
bacnet.write(127001, 'binary value', 2305, nil, 12)
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14. DALI configuration

LogicMachine5 Power (LM5p-PMC) supports DALl through DALI-RS485 gateways. We
recommend to connect no more than 32 ballasts to one DALI line.

Logic Machine

Start page
Reactor Scripting Objects Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities Dali Enocean Alerts Logs Errorlog || @) H
= Gateways Short address = Name Binary ohject Preset Scale object Set value
= ew-0 0 DEV-0 - 254
=] GW-1
=] GW-Internal ! DEV-1 : 254
DEW-2 - 254
3 DEV-3 - 254
4 DEV-4 - 254
5 DEV-5 - 254
3 DEV-6 - 254
7 DEV-T - 254
8 DEV-8 - 254
DEV-2 - 254
10 DEV-10 - 254
11 DEV-11 - 254
12 DEV-12 - 254
13 DEV-13 - 254
14 DEV-14 - 254
15 DEV-15 - 254 -
Scan gateways || |Write ID || | Port settings Scan devices
Version: 20141127 CPU/I0: 0.04 0.04 0.05, Memory: 8%, KNX/IP | Sync project data

» Scan gateways - scans for currently connected gateways, address mapping for missing
devices is deleted automatically

» Write ID - allows setting a unique address for each gateway

» Scan devices - scans for currently connected DALI devices to the selected gateway.
There is one of 4 options to choose from.

Select scan mode for internal gateway X

Full scan, set short addresses
Full scan, clear device mapping
Full scan, keep device mapping

Partial scan, only add new devices

Full scan, set short addresses - scans for currently connected DALI devices to the
selected gateway, assigns short address automatically starting from 0,1,2,...

Full scan, clear device mapping - scans for currently connected DALI devices to the
selected gateway without assigning short addresses, clear KNX grp address mapping to
devices

Full scan, keep device mapping - scans for currently connected DALI devices to the
selected gateway without assigning short addresses, keeps device mapping to KNX grp
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addresses
Partial scan, only add new devices - scans for newly added DAL devices to the selected
gateway without assigning short addresses. Missing devices are not removed from the list

» Port settings — serial port name if there are external DALI-RS-485 interfaces connected
Note! Make sure Modbus RTU is not enabled for the same RS-485 if you are using external DALI
RS485 gateways connected to LM’s RS-485 port.

Note! Make sure you have series connection for all DALI gateways.

Note! In case you have long RS-485 lines between LM and DALI gateway, make sure to use 120
Ohm termination resistors on LM and on the farthest DALI gateway.

Note! Make sure GND are connected (if you use separate power supplies for LM and DALI gw)
Make sure you define Port name in Port settings when using RS485 DALI gateway. If you use
Reactor with 1 x RS485, the port name will be ‘/dev/RS485’. If you use LM4, the port name is

either ‘/dev/RS485-1’, ‘/dev/RS485-2’ or ‘/dev/RS485-3’.

Then write for each external RS-485/DALI gateway its unique ID. This is done by pressing
programming button on RS485/DALI gateway and pushing Write ID on LM.

Then you should press Scan gateways button on LM. Your programmed gateway should
appear.

For each DALI device, you can set a custom name and map to binary on/off and scale object.

This allows communication with DALI devices from KNX bus and visualization without any
additional scripts.

14.1. DALI object mapping

Once DALI objects are scanned, you can click on corresponding object and perform the
configuration.

Device parameters #
Device name: DEV-1
Binary (ON/OFF) object: Mo object selected "7
Preset for binary OM: 254 -
Scale (0-100%) object: Mo object selected 7
Save Cancel
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» Device name — name of the DALI device

» Binary (ON/OFF) object — map to KNX binary object
» Preset for binary ON — preset on binary ON

» Scale (0-100%) object — map to KNX scale object

o}

You can set up specific value by clicking on this icon

14.2. Access DALI bus from scripts

If you want to access DALI devices from other scripts, you can use dalicmd function.
res, err = dalicmd(gwid, cmd, params)

Parameters

e gwid (number/string) gateway id: gateway number or internal or internal2 when

internal DALI exists
e cmd (string) command to send, refer to command table for possible values

e params (table) command parameters

Params (Lua table):

addrtype (string) address type, only required for addressable commands, possible
values: short group broadcast
e address (number) short or group address

e value (number) additional value to send

3 addressing modes are supported

e broadcast all slaves should react: { addrtype = 'broadcast' }

e short only one slave having a unique short address should react: { addrtype = 'short’,
address = SLAVE_ID }

e group several slaves belonging to a group should react: {addrtype ='group', address =

GROUP_ID }

Command types

If command is addressable, it's possible to provide address type and address in params table.
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If command expects a reply it must be addressed so only one slave can reply, otherwise a
collision will happen. In case of success, reply is a binary string, usually consisting of a single
byte. You can convert it to number like this:

-- query status of slave with short address 5 on the internal DALI bus
res, err = dalicmd('internal', 'querystatus', { addrtype = 'short', address = 5 })
-- read ok
if res then
status = res:byte()

end

If command has a value range, params table must have a value field which is an integer in the
specified range. For example, arc command accepts a value from 0 to 254:

-- set level to 42 for all slave on the internal DALI bus
dalicmd('internal', 'arc', { addrtype = 'broadcast', value = 42 })

Setting DTR

For commands where DTR is needed prior to executing command, use setdtr command to set the
value:

-- set dtr for ballast 5 to 200

dalicmd('internal', 'setdtr', { addrtype = 'short', address = 5, value = 200 })

Example (use gateway with id 1, switch all ballasts off, set ballast with short address 5 to full
on)

require('user.dali')

dalicmd(1, 'arc', { addrtype

'broadcast’', value = 0 })

dalicmd(1, 'arc', { addrtype

'short', address = 5, value = 254 })

Example (set maximum value for ballast 5 to value 200; the ballast is connected on internal
DALi gateway on LogicMachine )

require('user.dali’)

dalicmd('internal', ‘'setdtr', { addrtype = 'short', address = 5, value = 200 })
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dalicmd('internal', ‘'storemax', { addrtype = 'short', address =5 })

Example (log all ballast short addresses which are connected to internal DALI gateway)

require('user.dali’)
res, err = dalicmd('internal', 'queryshortaddr', { addrtype = 'broadcast’' })
if res then
log(res:byte())
else
log(err)

end

Example (add 4 DALI short addressed to one group with nr. 7)

require('user.dali')

dalicmd('internal', ‘'addtogroup', { addrtype = 'short', address = 1, value = 7 })
dalicmd('internal', 'addtogroup', { addrtype = 'short', address = 2, value = 7 })
dalicmd('internal', 'addtogroup', { addrtype = 'short', address = 3, value = 7 })
dalicmd('internal', 'addtogroup', { addrtype = 'short', address = 4, value = 7 })
Setting group 7 to a certain value (event-based script, object type 1 byte 0..100%):
require('user.dali')

value = event.getvalue()

value = math.floor(value * 2.54)

dalicmd('internal', 'arc', { addrtype = 'group', address = 7, value = value })

Example (functions for calling and saving scenes, can be used not only for DALI)

First, you have to define each scene via a Lua table where each item is a table with two items:
group address and value. Each scene has a unique id which can be a number or a string.

callscene(id) sets all objects in given scene to their specified value. First it looks for a saved
scene in storage and uses default values if storage is empty.

savescene(id) gets current values of all objects from given scene and saves the whole scene in
storage.

scenes = {}
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scenes[1] = {
{ '15/1/1', 50 },
{ "15/1/2", 75 },
{ '15/1/3", 90 },
}
function callscene(id)
local key, scene
key = 'scene_' .. id
scene = storage.get(key, scenes[ id ])
if type(scene) ~= 'table' then
alert('Scene ' .. id .. ' not found')
return
end
for _, item in ipairs(scene) do
grp.write(item[ 1 ], item[ 2 ])
end

end

function savescene(id)

local key, scene

scene = scenes[ id ]

if type(scene) ~= 'table' then
alert('Scene ' .. id .. ' not found")
return

end

for i, item in ipairs(scene) do
scene[ i ][ 2 ] = grp.getvalue(item[ 1 ])

end

key = 'scene_' .. id

storage.set(key, scene)

end
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Example (Binary dimmer for DALI lamps to be able dim DALI lamp from physical pushbutton)
1) Add bindimmer function to Common functions

function bindimmer(up, down, out, event)
local main, rev, step, val, new, delay
step = 10 -- in %
delay = 0.5 -- in seconds
-- ignore "stop" command
val = tonumber(event.datahex, 16)
if val == 0 then
return
end
-- up, normal mode
if event.dst == up then
main, rev = up, down
-- down, reverse step
elseif event.dst == down then
main, rev = down, up
step = -step
-- invalid object
else
return
end
-- current output object value
val = grp.getvalue(out) or ©
while true do
-- main object in "stop" state
if not grp.getvalue(main) then
return
end

-- reverse object in "start" state
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if grp.getvalue(rev) then
return

end

-- get new value

new

math.min(100, val + step)

new

math.max (0, new)
-- no change, stop
if new == val then

return

end
-- write new value
val = new
grp.write(out, new, dt.scale)
-- wait for next run
os.sleep(delay)

end

end

2) Create 3 objects:
1/1/1 - binary (dim up)
1/1/2 - binary (dim down)
1/1/3 - 1-byte scale (output)

3) Create an event script for each binary object:

bindimmer(‘'1/1/1', '1/1/2', '1/1/3', event)

4) You can tune step and delay variables in bindimmer function to adjust dimming

speed.

DALI commands

Command Description Addressable|Reply|Value
arc direct arc power control + l0..254
off turn off +
up turn on +
down down +
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stepup step up +

stepdown step down +

recallmin recall max level +

recallmax recall min level +

stepdownoff step down and off +

stepupon on and step up +

gotoscene go to scene 0..15
reset reset +

storeactual store actual level in the dtr +

storemax store the dtr as max level +

storemin store the dtr as min level +
storesystemfailure |[store the dtr as system failure level +

storepoweron store the dtr as power on level +

storefadetime store the dtr as fade time +

storefaderate store the dtr as fade rate +

storescene store the dtr as scene + 0..15
removescene remove from scene + 0..15
addtogroup add to group + 0..15
removefromgroup [remove from group + 0..15
storeshortaddress |store dtr as short address +

querystatus query status + +
queryballast query ballast + +
querylampfailure  |query lamp failure + +
querylamppoweron |query lamp power on + +
querylimiterror query limit error + +
queryresetstate query reset state + +
qguerymissingshort |query missing short address + +
queryversion query version number + +
querydtr guery content dtr + +
querydevicetype query device type + +
queryphysicalmin  |query physical minimum level + +
querypowerfailure [query power failure + +
queryactual guery actual level + +
querymax query max level + +
querymin qguery min level + +
gquerypoweron query power on level + +
querysystemfailure [query system failure level + +
queryfadetimerate |query fade time / fade rate + +
queryscene query scene level (scenes 0-15) + + 10..15
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querygroupslow query groups 0-7 + +
querygroupshigh  |query groups 8-15 + +
gueryrandomaddrh |query random address (h) + +
gueryrandomaddrm|query random address (m) + +
gueryrandomaddr| |query random address (l) + +
terminate terminate

setdtr set data transfer register (dtr) l0..255
initialise initialise

randomise randomise

compare compare +
withdraw withdraw

searchaddrh set search address (h) 10..255
searchaddrm set search address (m) |0..255
searchaddrl set search address (I) lo..255
programshortaddr [program short address 0..63
verifyshortaddr verify short address + 10..63
queryshortaddr query short address +
physicalselection  |physical selection

enabledevicetype |enable device type x 10..255

15. DMX interconnection with LM

DMX protocol support is realized upon RS485 serial port.
DMX function
Add the following user library in Scripting = User libraries.
local luadmx =
require('luadmx")

module('DMX', package.seeall)

local DMX = {}

local defaults = {

skey "dmx_line_1°',
port = '/dev/RS485",

resolution = 20,

channels = 3,
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-- transition time in seconds, does not include DMX transfer time
transition = 2,
}
-- value setter
function set(chan, val, key)
key = key or defaults.skey
chan = tonumber(chan) or ©
val = tonumber(val) or -1
-- validate channel number and value
if chan >= 1 and chan <= 512 and val >= 0 and val <= 255 then
storage.exec('lset', key, chan - 1, val)
end
end
-- value getter
function get(chan, key)
local res, val
key = key or defaults.skey
chan = tonumber(chan) or ©
-- validate channel number and value
if chan >= 1 and chan <= 512 then

res = storage.exec('lrange', key, chan - 1, chan - 1)

if type(res) == 'table' then
val = tonumber(res[ 1 ])
end
end

return val
end
-- DMX init, returns new DMX object
function init(params)
local n, k, v, _
-- create metatable and set user parameters
n = setmetatable({}, { __index = DMX })
n.params = params or {}
_, n.conn = pcall(require('redis"').connect)
-- merge parameters that are set by user
for k, v in pairs(defaults) do
if n.params[ k ] == nil then
n.params[ k ] = v
end
end
n:reset()
return n
end
function DMX:reset()
local err, chan, params

params = self.params
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self.dm, err = luadmx.open(params.port)

-- error while opening

if err then
os.sleep(1)
error(err)

end

-- set channel count

self.dm:setcount(params.channels)

-- number of transaction ticks

self.ticks = math.max(1l, params.transition * params.resolution)

-- calculate sleep time

self.sleep = 1 / params.resolution

-- reset channel map
self.channels = {}

-- empty channel value map

self.conn:ltrim(params.skey, 1, 0)

-- fill channel map

for chan = 1, params.channels do

self.channels[ chan ] = { current = 0, target = 0, ticks = 0 }

-- turn off by default

self.conn:lpush(params.skey, 0)

self.dm:setchannel(chan, 9)

end
end
-- get new values

function DMX:getvalues()

local max, channels, ticks, values, val

max = self.params.channels
channels = self.channels
ticks = self.ticks

values = self.conn:lrange(self.params.skey, 0, max - 1) or {}

-- check for new values for each channel

for chan = 1, max do

val = tonumber(values[ chan ]) or ©

-- target value differs, set transcation

if val ~= channels[ chan ].target then

channels[ chan ].target
channels[ chan ].delta
].current) / ticks
channels[ chan ].ticks
end
end
end
-- main loop handler
function DMX:run()
self:getvalues()

val

(channels[ chan ].target - channels[ chan

ticks
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-- transition loop
for i = 1, self.params.resolution do
self:step()
self.dm:send()
os.sleep(self.sleep)
end
end
-- single transition step
function DMX:step()
local chan, channels, t
channels = self.channels
-- transition for each channel
for chan = 1, self.params.channels do
t = channels[ chan ].ticks
-- transition is active

if t > @ then

t=t -1
channels[ chan ].current = channels[ chan ].target - channels[ chan
].delta * t

channels[ chan ].ticks =t
self.dm:setchannel(chan, channels[ chan ].current)
end
end

end
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DMX handler script

Add the following resident script with sleep interval = 0, adjust port and channel as needed

1. dmxhandler

2. 'user.dmx'

3. dmxhandler DMX.init

4. port '/dev/RS485', -- RS-485 port name

5. channels 8, -- number of DMX channels to use

6. transition 2, —-- soft transition time in seconds
7.

8.

9.

10. dmxhandler:run

Setter (used in other scripts)

DMX.set (channel, value

Mark DMX objects

Create objects with DMX tag, where last part of group address is DMX address (starting from 1).
Create event script mapped to DMX tag.

-— set channel ID value

1. 'user.dmx'

2. -- get ID as group address last part (x/y/ID)
3. id event.dst:split('/"') [3

4. -- get event value (1 byte scaling)

5. value event.getvalue

6. -- convert from [0..100] to [0..255]

7. value value 2.55

8.

9.

DMX.set (id, wvalue

Predefined scene example

The following example should be placed inside a resident script. Sleep time defines scene keep
time (at least 1 second).

scenes
-—- 3 channel scene
scenes
255, 0, 0 1},
0, 255, 0 1},
0, 0, 255 },
255, 255, 0 },
0, 255, 255 },
255, 0, 255 },

O O J o U w N R
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10. 255, 255, 255 },

11.

12.

13. current 1

14.

15.

16. -— set current scene values
17. scene scenes| current
18. i, v scene
19. DMX.set (i, Vv

20.

21.

22. -— switch to next scene
23. current current + 1
24, current #scenes

25. current 1

26.

Random scene example

The following example should be placed inside a resident script. Sleep time defines scene keep
time (at least 1 second).

1. -- number of steps to use, e.g. 3 steps = { 0, 127, 255 }
2. steps 5

3. —-- number of channels to set

4. channels 3

5. -- first channel number

6. offset 1

7.

8. i offset, channels

9. v 0, (steps -1 255 steps - 1
10. DMX.set (i, v

11
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16. EnOcean transmitter configuration

LogicMachine5 EnOcean support can be added by USB gateway which is based on product USB
300 (OEM), delivered by EnOcean organization as OEM product to 3rd parties. Note that
different frequencies are used for EnOcean (based on geographical region). Be careful and
select the proper USB gateway for your location.

EnOcean frequencies:

e 868 MHz — Europe

¢ 902 MHz — USA / Canada

® 928 MHz - Japan

¢ 2.4 GHz — Worldwide usage

USB gateway is a small USB stick which connects PC’s, consumer devices, DSL boxes and other
USB master devices to EnOcean based radio products. It is equipped with a TCM 310
transceiver gateway module. It provides bidirectional EnOcean radio and bidirectional serial
interface via USB. Radio messages are sent and received via an externally connected USB host.

16.1. EnOcean interfaces

EnOcean interface Base address can be found in Enocean ?Interfaces tab.

Logic Machine Neighbours: | Select neighbour El Start page
Reactor Seripting Objects Object logs Schedulers || Trend logs Vis. structure Visualization Vis. graphics Utilities Enocean Alerts Logs Errorlog || @ Help

Interfaces EnOcean = KNX KMX = EnOcean

1] Base address

LOCAL FFBSCABD

Rescan || |2

Version: 20130927 CPU/TO: 0.350.230.24, Memory: 8%

16.2. EnOcean to KNX mapping

All telegrams received from EnOcean devices appears in Enocean 2KNX section.

Logic Machine Neighbours: | Select neighbour E| Start page

Reactor Scripting Objects Objectlogs Schedulers || Trend logs Vis. structure Visualization Vis. graphics Utilities Enocean Alerts Logs Error log @ Help

Interfaces EnOcean » KNX KNX = EnOcean

(0] Device name Profile Interface Last telegram Mapping

00183218 2button 05-02-01 Rocker Switch, 2 Rocker LOCAL 02.01.2001 05:56:57 \2)
00225472 4button 05-03-01 Rocker Switch, 4 Butions LOCAL 02.01.2001 08:56:5% \2)
Showing all devices || | [T Clear Page 1|of1 2 Displaying devices 1-2 of 2

Version: 20130927 CPU/T0: 0,35 0.27 0,25, Memory: 3%
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Once some specific device has to be mapped to KNX, the corresponding row has to be clicked
and profile has to be chosen. There are all main profiles predefined in the list.

Logic Machine Neighbours: | Select neighbour -
Enocean
EnOcean » KNX i %
D Device name Device name: Zbutton lapping
Profile: 05-02-01 Rocker Switch, 2 Rocker v
DU UCRET SVVILCIT, £ RUCRET (ITFETCE 0
-
05-03-01 Rocker Switch, 4 Buttons
05-04-01 Key Card Activated Switch =
05-10-00 Window Handle
- 06-00-01 Single Input Contact
Clear Page 1/o0f1 Displaying devices 1 - 2 of 2

" 07-02-01 Temperature Sensor (-40C..0C)

A7 AT Taranacs brn Comcor [ane 4ne)

CPU/I0: 0.22 0.250.24, Memory: 8%

Once the device profile is set, you can map functionality of the specific device to KNX group
addresses by clicking on Mapping icon.

Calart neinhhnir Start page

Device mapping s

Logic Machine -
Button A — 01. 1 bit (boolean) =
. 17 3
o —— Group address: 1/1/6 ||
Wi .
T — Write to bus: = —
Button B — 01. 1 bit (boolean) =
e Group address: 1/1/7 || oz
Wirite to bus:
Button C— 01. 1 bit (boolean)
Group address: 1/1/8 v |3
Wirite to bus: =
Button D — 01. 1 bit (boolean)
Group address: 1/1/9 ~ ||
Wirite to bus:
Options
Button A - Toggle:
Button B - Toggle:
Button C - Toggle:
Button D - Toggle:
Showing al s a Page 1|of1 Displaying devices 1 -2 of 2
Save Cancel

Version: 20130927 CPU/T0: 0.310.25 0.24, Memory: 8%

When EnOcean gateway received telegram from specific device, the respective row gets light
green.

Logic Machine Neighbours: | Select neighbour E| Start page
Reactor Soipting || Objects || Objectlogs || Schedulers || Trendlogs || Vis. structure || Visualization || Vis. graphics || Utilities Enocean || Alerts || Logs || Errorlog || @ Help
Interfaces EnOcean » KNX || KMX »EnOcean
[} Device name Profile Interface Last telegram Mapping
00183218 Zbutton 05-02-01 Rocker Switch, 2 Rocker LOCAL 02.01.2001 0E:56:E7 \31
00225472 4button 05-03-01 Rocker Switch, 4 Buttons LOCAL 02.01.2001 07:00:31 “)
Showing all devices | | [JJ Clear Page 1|of1 .f:}' Displaying devices 1- 2 of 2

Version: 20130927

Respective KNX group addresses get updated with the new values.
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Logic Machine Start page

Scripting Objects Obiject logs Buildings VYisualization Yisualization icons Utilities Enacean Alerts Logs Errar lag @) Help

Cbiject Filker < Group addr...  Object name Datatype Currert value Logging enaklec Tags  Object comments Set value -

Mame: or group address: 1712 Pushiution? - Button & 1.1 bit (boolean) 0 Ma EnCoean FFFE3C 7 = Q
11TA3 Pushbutton3 - Button & 01. 1 hit (hoolean] 0 Mo EnCoean FFFE3C... i (2 (%]

MITHS room pangl - Fan Auto 01. 1 it (boolean) 1 Mo EnOcean 00034, 4] L2 @

Data type: 11718 room panel - Fan Speed 05.001 scale 66% Mo EnCicean 00034, E Q
Mot specified e MITAT room panel - Occupancy .. 01,1 bit (boalean) 0 Mo EnCcean 00034, £ TJ ]
Tags (match any): 17H8 vaom panel - Set Paint 09. 2 byte floating paint 2256 Mo EnCcean 00034 4 = %)
1i7H9 room panel - Tempersture 09, 2 byte floating point 205 Mo EnCicean 00034, 7 2 %]

10416 LED Dimmer 3 05.001 scale 55% Mo 4] G2 (%]

Fiter || Reset () Add new object ||| () Auto update enabled || (5 Clear | | [4 | 4 | Page 3lot3 & Displaying ohjects 61 - 68 of 68
Version: 20120104 Embedded Systems 2011

16.3. KNX to EnOcean mapping

You should click on Add new device button to add EnOcean device which will be communicated
from specific KNX object.

Logic Machine

Enocean
KNX = EnOcean
e Device name Prafila nterfare as apping ‘each-in
Device s
Interface: LOCAL (BaseID: FF85CAS0) v
Address affset: 0 =
Davice name:
Profile: b
Save Cancel
A & e Page 1)of1 devices to displa

Once the device is added, you should pair it with specific device in EnOcean network, press
Tech-in button.

Note! EnOcean device should be set in learning mode in order to pair it successfully.
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Logic Machine

Start page
Enocean
KNX » EnDcean
Address Device name Profile Interface Last telegram Mapping  Teach-in
FFFEEFE1 Pushbuttont 05-02-01 Rocker Switch, 2 Rocker BAP192 1651 45 —
Teach-in Y

Telegramn transmitted successfully

O

Add nevy dewice Clear Page 1 of1 Displaying devices 1 -1 of 1

Wersion: 20120104 Embedded Systems 2011

Further this device can be mapped with specific KNX addresses.

When KNX object value will be updated, the telegram will be sent to respective EnOcean
device.

&= C | @ 192.158.1.211/cgibin/scadaindex.cgi A &
Logic Machine Start page
Device mapping ®

KNX » EnOcean Button & — 01. 1 bit {boolean)

Address Dievice name Group address: Mapping  Teach-in

FFFEEFE1 Pushbutton Send telegram: O

Button B — 01. 1 bit (boolean)
Group address:

Send telegram: O

Save Cancel

Add newy device Clear Page Dizplaying devices 1 -1 of 1

Wersion: 20120104 Embedded Systems 2011

16.4. Mapping to EnOcean profiles out of the supported list

In case you don’t find a profile of your EnOcean device in the list of profiles, you can use RAW

format. For example here below is step by step guide for Eltako FUD61NPN-230V wireless
switch integration.
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a) First of all turn on confirmation signal on the actuator: top rotary switch to CLR, LED
flashes, during 10 seconds turn bottom rotary switch all the way to the left 3 times, LED
light is on for 2 seconds.

b) create one object with 4-byte unsigned integer data type and another with 1-byte
scaled. 4-byte object should be mapped to KNX = EnOcean object with 4-byte RAW
profile.

c) Add the following script to the 1-byte scaled object (just for initial teach command)

b3 = OxE@
b2 = 0x47
bl = OxFF
bo = 0x00
a3 = bit.lshift(b3, 24)
a2 = bit.lshift(b2, 16)
al = bit.lshift(b1l, 8)

res = bit.bor(a3,a2,al,be)

grp.update('1/1/5"', res, dt.uint32)

d) Put the actuator into learning mode: turn bottom rotary to EC1, upper rotary to LRN

e) Set an object value for 1-byte scaled object (0-100) to teach in. (The actuator should
stop flashing)

f) Turn back actuator to desired functionality

g) Add the following script to 1-byte scaled object (to be able to control the actuator)

-- dimming

b3 = 0x02

-- dimmer value [0..100]
b2 = event.getvalue()

-- ramp time in seconds

bl =1

-- data telegram, absolute value, store final
bo = 9

a3 = bit.lshift(b3, 24)

a2 = bit.lshift(b2, 16)

al = bit.lshift(bl, 8)

res = bit.bor(a3,a2,al,b0)

grp.update('1/1/5"', res, dt.uint32)

h) The dimmer can now be controlled through the 1-byte scaled object

If you need to read the values from the actuator as a 1-byte scaled object:

a) In EnOcean >> KNX tab find the actuator (that should send confirmation signals if step 1
above was followed)
b) Set profile as "RAW 4-bytes, split"
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C) Map Data Byte 2 to an object.
d) Create a new object as "5.001 scale" (in the example 1/1/6)
€) Add the following script to the Data Byte 2 object created in point 3:

value = event.getvalue()
res = (value/100)*255

grp.write('1/1/6', res, dt.uint8)
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16.5. Supported EnOcean profiles

ID Profile name ID Profile name
00-00-00 RAW 4-bytes A5-04-01 Temperature & Humidity Sensor (0C..40C, 0%..100%)
00-00-01 RAW 4-bytes, split A5-04-02 Temperature & Humidity Sensor (-20C..60C, 0%..100%, Battery)
F6-01-01 Rocker Switch, 1 Rocker A5-06-01 Light Sensor (300Ix..60000Ix)
F6-01-02 Rocker Switch, 1 Rocker (inverted) A5-06-02 Light Sensor (0lx..1024Ix)
F6-01-03 Rocker Switch, 1 Rocker (separate) A5-06-03 Light Sensor (0Ix..100Ix, 300Ix..30000Ix)
F6-02-01 Rocker Switch, 2 Rocker A5-07-01 Occupancy Sensor

Light Sensor Olx to 510Ix, Temperature 0°C to +51°C and
F6-02-02 Rocker Switch, 2 Rocker (inverted) A5-08-01 Occupancy

Light Sensor Olx to 1020Ix, Temperature 0°C to +51°C and
F6-03-01 Rocker Switch, 4 Buttons A5-08-02 Occupancy

Light Sensor 0lx to 1530Ix, Temperature -30°C to +50°C and
F6-04-01 Key Card Activated Switch A5-08-03 Occupancy
F6-10-00 Window Handle A5-09-04 Humidity, CO2, Temperature Sensor
D5-00-01 Single Input Contact A5-10-01 Temperature Sensor; Set Point, Fan Speed and Occupancy Control
A5-02-01 Temperature Sensor (-40C..0C) A5-10-02 Temperature Sensor; Set Point, Fan Speed and Day/Night Control
A5-02-02 Temperature Sensor (-30C..10C) A5-10-03 Temperature Sensor; Set Point Control
A5-02-03 Temperature Sensor (-20C..20C) A5-10-04 Temperature Sensor; Set Point and Fan Speed Control
A5-02-04 Temperature Sensor (-10C..30C) A5-10-05 Temperature Sensor; Set Point and Occupancy Control
A5-02-05 Temperature Sensor (0C..40C) A5-10-06 Temperature Sensor; Set Point and Day/Night Control
A5-02-06 Temperature Sensor (10C..50C) A5-10-07 Temperature Sensor; Set Point and Fan Speed Control
A5-02-07 Temperature Sensor (20C..60C) A5-10-08 Temperature Sensor; Fan Speed Control
A5-02-08 Temperature Sensor (30C..70C) A5-10-09 Temperature Sensor; Fan Speed and Day/Night Control
A5-02-09 Temperature Sensor (40C..80C) A5-10-0A Temperature Sensor; Set Point and Single Input Contact
A5-02-0A Temperature Sensor (50C..90C) A5-10-0B Temperature Sensor and Single Input Contact
A5-02-0B Temperature Sensor (60C..100C) A5-10-0C Temperature Sensor and Occupancy Control
A5-02-10 Temperature Sensor (-60C..20C) A5-10-0D Temperature Sensor and Day/Night Control

Temperature and Humidity Sensor; Set Point and Occupancy
A5-02-11 Temperature Sensor (-50C..30C) A5-10-10 Control

Temperature and Humidity Sensor; Set Point and Day/Night
A5-02-12 Temperature Sensor (-40C..40C) A5-10-11 Control
A5-02-13 Temperature Sensor (-30C..50C) A5-10-12 Temperature and Humidity Sensor; Set Point Control
A5-02-14 Temperature Sensor (-20C..60C) A5-10-13 Temperature and Humidity Sensor; Occupancy Control
A5-02-15 Temperature Sensor (-10C..70C) A5-10-14 Temperature and Humidity Sensor; Day/Night Control
A5-02-16 Temperature Sensor (0C..80C) A5-20-10 Generic HVAC interface
A5-02-17 Temperature Sensor (10C..90C) A5-30-01 Single Input Contact, Battery Monitor
A5-02-18 Temperature Sensor (20C..100C) A5-30-02 Single Input Contact
A5-02-19 Temperature Sensor (30C..110C) A5-38-08-02 | Dimmer
A5-02-1A Temperature Sensor (40C..120C)
A5-02-1B Temperature Sensor (50C..130C)
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17. 3G modem connection with LM

LogicMachine has a regular 3G modem driver built-in (Huawei and other vendor supported).
Currently this can be used for SMS notifications only — receiving and sending commands. The
modem has to be plugged into USB port. We suggest to use external 5V powering for the
modem because by USB2.0 standard the output current on USB is 0.75A, but some modems
requires up to 2A which is out of standard so the modem can lack the power and get
disconnected.

List of supported 3G modems can be found here:
http://openrb.com/wp-content/uploads/2015/12/3G USB device reference.txt

First thing is to lower the modem speed by adding the following code in Start-up / Init script:
1. ‘echo 1 > /sys/bus/platform/devices/ci_hdrc.0/force_full speed'’
‘echo 1 > /sys/bus/platform/devices/ci_hdrc.1/force_full speed'’

'usbreset /dev/bus/usb/001/001"'

After you need to add SMS handler program — a resident script with sleep interval 0.

Note! Change white list telephone numbers and SIM card’s PIN code in the below script.

1.-- 1init

2.ifnot modem then

3. -- allowed numbers, SMS message from other number will be ignored
4. numbers '1234567890', '©123456789'

5.-- replace 0000 with SIM pin number, or remove the Line below if PIN check is disabled
6.pincode="'0000"

7. -- modem communication port, ttyUSB2 for Huawei E173

8. comport ='ttyUSB2'

9. -- open serial port

10. modem =AT:init('/dev/' .. comport

11. -- command parser

12. parser =function(cmd, sender

13.1ocal find, pos, name, mode, offset, value, jvalue, obj
14. cmd=cmd:trim

15. mode =cmd:sub(l, 1):upper

16. if mode '"W'or mode 'R'then

17. cmd=cmd:sub(3):trim

18. -- parse object name/address

19. find =cmd:sub(1, 1 '""'and'"'or" '
20. offset find '"'and 1 ore

21. -- pad with space when in read mode

22.if mode 'R'and find ' 'then
23.cmd=cmd .. ' '

24. end

25. -- find name
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26.
27.

28
29
30
31

32.

33

34.

35
36
37
38

43

46

48

49

50

52
53

55

60

62
63

65

68
69

73

pos:cmd:find(find, 1 + offset, true)

-- name end not found, stop
. ifnotposthen
- returnfalse
- end
. -- get name part
name =cmd:sub(l + offset, pos - offset):trim()
. if mode =='W'then

value =cmd:sub(pos + offset):trim()

. ifnot value then

- returnfalse

- end

. -- try decoding value
39.
40.
41.
42.

jvalue=json.pdecode(value)
value =jvalue ~=nilandjvalueor value
-- send to bus

grp.write(name, value)

. -- read request
44.

45.

else

obj=grp.find(name)

. -- send read request and wait for update
47.

ifobjthen

. obj:read()
. os.sleep(1)

. -- read new value
51.

value =grp.getvalue(name)

. -- got value, send response
. if value ~=nilthen
54.

jvalue=json.pencode(value)

. if obj.name then
56.
57.
58.
59.

name =string.format('%s (%s)', obj.name, obj.address)
end
cmd=string.format('Value of %s is %s', name, jvalue)

modem: sendsms (sender, cmd)

. end
61.

end

. end
. end
64.

end

- -- incoming sms handler
66.
67.

handler =function(sms)

alert('incoming sms from %s (%s)', sms.sender, sms.data)

. -- sms from known number, call parser

. iftable.contains(numbers, sms.sender)then
70.
71.
2.

parser(sms.data, sms.sender)
end

end

. -- set sms handler

LM5p2-PMC
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74 . modem: setsmshandler(handler
75. -- send pin if set

76. ifpincodethen

77. modem:send('AT+CPIN=' .. pincode
78. end

79. -- set to pdu mode

80. modem: send( 'AT+CMGF=0"

8l. -- enable sms notifications
82. modem:send( 'AT+CNMI=1,1,0,0,0"
83. alert('sMS handler started'
84. end

85. modem: run

Command syntax:
a. Write to bus:
W ALIAS VALUE
b. Read from bus:
R ALIAS

On read request, script will reply with SMS message containing current value of selected object.

ALIAS can be:

a. Group address (e.g. 1/1/1)

b. Name (e.g. Obj1). If name contains spaces then it must be escaped usign double quotes (e.g.
"Room Temperature")

NOTE:
a. Object data type and name must be set in Objects tab. Otherwise script won't be able to

read and write to object.
b. Only ASCII symbols are accepted in the message.

17.1. Examples

Binary write (send the following SMS to switch kitchen lights on):
W 1/1/1 true

Scaling write (send the following SMS to set value 67% for red LED):
W LED1Red 67

Temperature (floating point) write (send the following SMS to make setpoint in the living room
to 22.5 degrees):

W “Room Setpoint” 22.5
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Read (send the following SMS to read the security panel value:
R 2/1/1

17.2. Send SMS messages to specific SIM numbers after group-read or group-
write is triggered

Task: Assume we have an Event-based script which triggers a program once group-read or
group-write is triggered for address 1/1/1. We want to send SMS to numbers 23335555 and
23335556 with 1/1/1 actual status.

1. require('socket’

3.client =socket.udp

5.-- 1n the message field the number where SMS has to be send should be specified at the
beginning
6.localmsg="23335555 1/1/1 changes its value to: ' .. tonumber(event.datahex

7.client:sendto(msg, '127.0.0.1',
8.

9.msg="'23335556 1/1/1 changes its value to: ' .. tonumber(event.datahex
10. client:sendto(msg, '127.0.0.1',

17.3. Send SMS messages without 3G modem

How to send event SMS to mobile phone from LogicMachine through Twilio service, without
external 3G adapter?

You can use Twilio service which offers free of charge SMS in the test period and messaging at
$0.01 for regular usage. The only disadvantage is it will use your standard Internet connection
to send messages to Twilio servers (not via GSM as with 3G adapters).
Twilio account
You can get ID and Token needed for the below example by registering on Twilio. Make sure
you enter a verified SIM number list / recipients in your account. Or please contact us for ready
example with our account data.
Function
Add the following function in Scripting —> Common functions

sms (id, token, from, to, body

escape 'socket.url') .escape

request 'ssl.https') .request
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4. local url = string.format ('https://%s:%s@api.twilio.com/2010-04~-

01/Accounts/%$s/Messages.json', 1id,
5. local body =

escape (to), escape (body))
return request (url, body)

end

Event-based script

token,

string.format ('From=%s&To=%s&Body=5%s"',

id)

escape (from),

Add event-based program for specific object, like 1/1/2 in this example

token nr = '598co6ff’

O ~J o U w N

sms (id nr, token nr, from nr,

to'..tostring (value))

to nr,

value = event.getvalue /()

from nr = '+37112345679"

to nr = '"+37112345678"'

id nr = 'ACeb56f5' -- put your ID here

-—- put sender SIM nr here

-— put recepient SIM nr here

-—- put your token here

'The value for 1/1/2 has changed

Embedded Systems SIA © 2021 www.logicmachine.net
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18. Communication with RS232/RS485 serial ports

The following are the naming of Serial ports for different versions of Logic Machine.

Reactor,

LM4 LM5 Reactor V2
GND GND GND
RS485 A RSA85-1 RS485 A RS485-1 RS485 A RSA8S
RS485 B RS485 B RS485 B
GND GND
RS485 A RS485 A

RS485-2 RS485-2
RS485 B 5485 RS485 B 5485
GND
RS485 A
RS485-
RS485 B 5485-3
Reactor LMS5L, LM5-RIO,
v3 LM5-RIOE
GND
RS485 A RS485 A
RS485
RS485 B RS485 B | RS485-1
GND
RS485 A
RS485 B | RS485-2
GND
TX
RX RS232
GND

Note! LM5 series devices have 1 definitive serial port RS-485 and other one can work either as

RS-485 or RS-232. The one will work which is most recently opened.

If the following command is used, you activate RS-485 second port:

port = serial.open('/dev/RS485-2', { baudrate

1f' })

If the following command is used, you activate RS-232 port:

port = serial.open('/dev/RS232', { baudrate

1}
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Functions

Include library before calling serial functions:
require('serial')

Opens given port, returns: port handle, or, in case of error, nil plus error message
port, err = serial.open(device, params)

Parameters:

e device port device name, required

e params parameters table, optional, (defaults are in bold):

o baudrate 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200,

230400
parity "none", "even", "odd"
databits 5, 6, 7, 8
stopbits 1, 2
duplex "full", "half" (Note: "half" is required for RS-485)

O O O O

Reads the specified number of bytes, execution is blocked until read is complete
res, err = port:read(bytes)

Parameters:

e bytes number of bytes to read

Reads until timeout occurs or the specified number of bytes is received, whichever happens
first.

Returns data plus number of bytes read, or, in case of error, nil plus error message.
res, err = port:read(bytes, timeout)

Parameters:

e bytes number of bytes to read
e timeout maximum time to wait for read to complete, minimum value and timer
resolution is 0.1 seconds

Flushes any read/unsent bytes
port:flush()

Closes serial port, no other port functions may be called afterwards
port:close()
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Examples

Write to port

port:write('test data’

Blocking read (script will block until 10 characters are read)

data=port:read(10

Timeout read (script will wait for 10 characters for 20 seconds)

data=port:read(10, 20

Close serial port

port:close

Resident script, RS-485 echo test

-- open port on first call

if not port then

require('serial')

port = serial.open('/dev/RS485-1', { baudrate = 9600, parity = 'even', duplex = 'half' })
port:flush()

end

-- port ready
if port then
-- read one byte
char = port:read(1, 1)
-- send back if read succeeded
if char then
port:write(char)
end
end

HEX to RS-485 example

require('serial')
port = serial.open('/dev/RS485-1"', {
baudrate = 4800,

parity = 'none’',
duplex = 'half'
)

cmd = string.char(OxAB, OxF1l, OxFF, OxFF, OxFF, OxFF, OxBE, OxD1l, 0x01, OxFE, OxFF, OxFF,
OX0A, 0x24)
cmd = 'ABF1FFFFFFFFBED1@1FEFFFFOA24 "

port:write(cmd)
Check which emd works for you, as it can be either hex-encoded readable data or hex

representation of binary data. You might also need to change the parity config
http://openrb.com/docs/serial.htm
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19. Bluetooth 4.0 integration

Bluetooth can be integrated over USB-Bluetooth adapter.
Some of supported Bluetooth 4.0 USB adapters:

e Broadcom BCM20702A0

e Trust 18187

e Belkin F8TO65bf

e Plugable USB Bluetooth 4.0
e Laird BT820

Configuration of Bluetooth is located in LogicMachine = BLE tab.

A support for any BLE device can be added if a communication protocol will be provided and
will not change in the future software release of BLE device.

Profiles

List of supported BLE devices can be found by clicking Profiles button. To add a new profile, you
have to upload *.lua profile file by clicking on Add profile button.

Profiles X

Profile Description Manufacturer
awox-aromalightc olor AromaLlGHT Color Ao

ti-sensortag SensorTag Tl

0006

xiaomi-miband Mi Band Xiaomi

&) Add profile
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Mapping functionality to KNX group addresses

Once BLE device is seen by LogicMachine Ambient, it will automatically appear in the list.

LogicMachine Neighbours: | Select neighbour ¥ | Llanguage: Englsh ¥ | Start page

4= ict logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utilities User access LM-wall EnQOcean BLE | =

D Hame Poll interval Current value Value received at
20:C3:8F:B3:AA95  AL-Bc7 — — @
63:D7:D3:3B:86:EC G4 — — @
88:0F:10:4A:2C:36 MI — — @
=] Profiles

Version: 20151120 CPU/I0: 0.00 0.03 0.05, Memory: 16%, KNX/IP Sync project data

By clicking on specific device, you can map its functionality to KNX group addresses.
For AWOX AromLight Color BLE lamp, you can map LED color object to KNX.

AL-Bc7 (20:C3:8F:B3:AA:95) b4
Mame: AL-Bc?
LED color object: 1/1/36 AL-Bc7 - LED color v &
Save Cancel

There are following mapping objects for Xiaomi Mi Band wearable — device present object,
steps counter, battery level, vibrate the band.

MI (88:0F:10:4A:2C:36) ¥
Mame: MI
Poll interval: 4 2 seconds, 0 = disabled
Device present object: 1/1/37 (New object) v || &
Steps object: 1/1/38 (Mew object) v | |&

Write to bus:
Battery level object: 1/1/39 (New object) ¥ ||
Write to bus:
Vibrate object: 1/1/40 (New object) v LM5p2-PMC  Page 233/
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Example

Alpha MIO BLE watch has heart-rate as one of objects. This event-based script will switch on
ventilation if the heart-rate is >80 and switch off if its lower

20. value = event.getvalue
21. value > 80

22. grp. '2/2/2",
23.

24, grp. '2/2/2",
25.
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21.

SIP server on LogicMachine

Task: How to pair SIP door entry systems with building automation project? In LogicMachine
we have built SIP registrar which can send SIP requests to final SIP clients. For example, one can
install Linphone SIP client app on touch devices which are used for visualization control. Upon
SIP request from door entry system, LogicMachine will forward the request to the respective
SIP client / recipient. On this client’s device a new window will appear with options to answer
or reject the call. When the call is answered, you will see video and audio from the door entry
system. When the call is finished, Linphone app will go to the background.

SIP package installation on LM:

Add the following Resident script, 60 sec sleep time, run once:

os.execute('opkg --force-depends install http://dL.openrb

5 mxs.ipk")

os.execute('opkg --force-depends
5 mxs.ipk")

os.execute('opkg --force-depends
2_mxs.ipk")

os.execute('opkg --force-depends
1 mxs.ipk")

os.execute('opkg --force-depends
maxfwd_3.3.7-1_mxs.ipR")
os.execute('opkg --force-depends
registrar_3.3.7-1_mxs.ipR")
os.execute('opkg --force-depends
rr_3.3.7-1_mxs.ipk")
os.execute('opkg --force-depends
sl _3.3.7-1_mxs.ipkR")
os.execute('opkg --force-depends
tm_3.3.7-1_mxs.ipk")

os.execute( 'opkg --force-depends
usrloc_3.3.7-1_mxs.ipk")

os.execute('/etc/init.d/kamailio
os.execute('/etc/init.d/kamailio

Check if LM has Internet access

install
install
install
install
install
install
install
install
install

enable')
start"')

http://dL.
http://dL.
http://dL.
http://dL.
http://dL.
http://dL.
http://dL.
http://dL.

http://dL.

openrb.
openrb.
openrb.
openrb.
openrb.
openrb.
openrb.
openrb.

openrb.

Check that IP, gateway, subnet, DNS are set correctly set.
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com/pkg/kamailio/kamailio3_3.3.7-
com/pkg/kamailio/kamailio3-mod-
com/pkg/kamailio/kamailio3-mod-
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‘ DMNS server 2

Interface ethd ®
Protocol Static IP ¥
‘IP address 192.168.1.16 |
‘Network mask 255.255,255.0 |
‘ Gateway IP 192,163, 1,100 |
‘DNS server 1 3.8.8.8 |
|
|

‘I’"‘Itl,l

SIP client application

J[_cancel | |

You can use for example Linphone as your SIP client. You have to enter IP of LogicMachine in its

settings.

11:47

@ 76 % =)

Settings About

Run assistant
User name 2
Password
Domain 192.168.1.16

Proxy

Transport
Qutbound proxy

AVPF

ubpP

OFF

OFF

Enable video

A

Audio

Video

Call

Network

Advanced
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22. Object value export via XML

Make KNX objects XML readable

In the Objects tab click on the objects which you want to receive the current value by XML

request. Check the Export object

Logic Machine

Dbjects
Object parameters

Object Filker

Ohiject name: Output 1
Mame or group address: Group addrass:

Data type: 01.001 switch R
(D13 EgfaEs Logging enabled:

Export ohject:
Tags (rnatch ary ) Tags:

Current value: aoff

Ohject comments: Relay 1

Filter

XML request from external PC

The XML request looks like this:

Save

Start page

Cancel
Dizplaying objects 1 - 25 of 35

http://remote:remote@192.168.1.211/cgi-bin/scada-remote/request.cgi?m=xml&r=objects

Parameters:

e address — object address (e.g. “1/1/1")

e name — object name (e.g. “My object”)

e data — decoded object value (e.g 42 or “01.01.2012")
e datatype — object datatype (e.g. 1 or 5.001) — standard KNX data types
e time — object update time (UNIX timestamp)
e date — object update time (RFC date)

e comment — object comment (e.g. “Second floor entry lights”)
e tags — optional array of object tags (e.g. “Light”, “Second floor”)

Note! To get list of objects that have been updated after specific time you can pass an optional
“updatetime” parameter (UNIX timestamp format)
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L C | @ 192.168.1.211/cgrbin/scada-remote/frequest.cgirm =xmigr =cbijects

This 2L file does not appear to have any style nformation associated with it. The document tree is shown below,

v<ohjectss
v<ohject>
<Comment/ >
<name:>Teather Temperature</ name:>
<address=5/1/2</address>
<date>Tue, 14 Feb 2012 23:41:45 -1000</date>
<timer1329298905</ timex
<datar-4</datax
<datatyper3</datatypes
</object>
v<ohject>
<comment/ >
<name:Weather T Low</name:
<addresa=5/1/4</address>
<date>Tue, 14 Feb 2012 23:41:45 -1000</date>
<timex1329298905</ time>
<datar-13</datas
<datatyper3</datatypes
</object>
v<ohject>
<comment/ >
<name>Weather T High</name:>
<address>5/1/5</addreas>
<date>Tue, 14 Feb 2012 23:41:45 -1000</datex
<timex1329298905</ time>
<data>-8</data>
<datatype>9</datatypes
</objects
<fobjects:

Login, Password for remote XML request

Login and password can be changed in Network Configuration = System =2 GUI Login

2Admin/Remote tab.

GUI login x

Admin /| Remote Visualization

Login admin
Password wnana
Repeat password aneas

@ Admin user has access to Logic Machine and Network Configuration interfaces
Login remote
Password

Repeat password

[ Gonce |
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23. Alerts, Errors values

In similar way also Alerts and Errors can be read by XML requests.

Alerts XML request:
http://remote:remote@192.168.0.10/cgi-bin/scada-remote/request.cgi?m=xml&r=alerts

Errors XML request:
http://remote:remote@192.168.0.10/cgi-bin/scada-remote/request.cgi?m=xm|&r=errors
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24, Read Alerts RSS feeds from LogicMachine

It is possible to read Alerts and Errors messages by remote RSS readers.

Logic Machine Stark page

Scripting Cbjecks Object logs EBuildings Yisualization Yisualization icons Ltilities Enocean Alerts Logs Error log || @ Help

Alett time Meszsage

1502202130413 “ahoo weather forecast Riga: T: -3; T high: -13; T low: -8 b

15022012 130313 “ahoo westher forecast Rigs: T -3 T high: -13; T low: -8

1502202130213 Yahoo weather forecast Riga: T: -3, T high: -13; T low: -5 L3

1502202 1301:13 “ahoo westher forecast Riga: T: -3; T high: -13; T low: -5

15022012 130013 “ahoo weather forecast Riga: T: -3, T high: =13, T low: -8

15022012 12:59:13 Yahoo weather forecast Riga: T: -3, T high: -13; T low: -5

1502202125813 “ahoo westher forecast Riga: T: -3; T high: -13; T low: -5

1502202125713 “ahoo weather forecast Riga: T: -3; T high: -13; T low: -8 2
| Elcear | |14 ] 4 || Page 1 Jaf 7 || |l |2 Displaying alerts 1 - 25 of 162

Version: 20120104 Embedded Systems 2011

Add new RSS feed in the RSS reader

e Use the following URL:
e  http://remote:remote@192.168.1.211/cgi-bin/scada-remote/request.cgi?m=rss&r=alerts
e 50 latest alerts will be shown

e alert time will be shown in UNIX timestamp, alert date will be shown as RFC date

@ Feedreader 3.14 |Z| |E|D__<|

File ‘Wiew Tools Help

Logic Machine alerts 43 unread Nextumread | More ¥

All news Title | Date  «
™ ~ Today “'| Yahoo weather forecast Riga: T: 4; T high: -
= ‘fahoo weather F... 11:28 AM 13: Tlow: -8
& unread news (43) ¥ahoo weather F 11:28 AM ' .
' 11:28 2/15/2012, Logic Machine alerts

¥ahoo weather F... 11:28 AM

¥ahoo weather F... 11:27 &M

Yahoo weather f... 11:27 AM

¥ahoo weather F... 11:27 &M b

Yahoo weather... + 11:27 &M

Yahoo weather F... 11:27 M

Yahoo weather... + 11:27 &M
Yahoo weather... + 11:26 &M
Yahoo weather... + 11:26 &M
Yahoo weather... + 11:26 &M
Yahoo weather.. + 11:26 AM
Yahoo weather... + 11:26 &M
Yahoo weather... + 11:26 &M
Yahoo weather... + 11:25aM
Yahoo weather... + 11:25aM
Yahoo weather... + 11:25aM

£

& @A Bm

Error tab content by RSS

RSS can be used to read Error tab content as well. In this case the URL would look like:
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http://remote:remote@192.168.1.211/cgi-bin/scada-remote/request.cgi?m=rss&r=errors

Login, Password for remote RSS requests

Login and password can be changed in System Configuration = System >User
access 2Admin/Remote tab.

User access b

Admin / Remote Visualization

Login admin
Password anene
Repeat password weaus
Login remote
Password anense
Repeat password wsssss

| Cancel |
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25. Cloud solution

This example shows how to control/monitor specific objects (KNX, ModBus, BACnet, EnOcean,
DALI, DMX512, BLE, etc.) on LogicMachine from Android device located anywhere on the
internet.

Some notes:

® | M can be located in LAN with local IP, no public IP is required, no VPNs, no NAT is
required on the router

® You can specify which specific objects can be controlled from the cloud (not the whole
installation with sensitive objects e.g. security). These objects are synced with cloud
server via secure MQTT connection, almost in real-time

® This solution uses a native Android app to access cloud

1) Install the latest firmware in LogicMachine: http://openrb.com/firmwares/

2) On LM’s main screen click on Admin icon, login with admin password
<« C @ 192168003 /50r T O :

3) Click on + icon to access app store
<« C  ©192.1683.03/app re 0O

Aa 2 El :L g
7: % ama;on
alexa

4) Click on Menu -> Installfrom file and choose mcloud.ipk (unarchived from mcloud.zip:
http://openrb.com/wp-content/uploads/2017/02/mcloud.zip). Note! In the future this

LM5p2-PMC Page 242 /
Embedded Systems SIA © 2021 www.logicmachine.net Manual / Issue date 26.11.2021 260



http://www.logicmachine.net/
http://openrb.com/firmwares/
http://openrb.com/wp-content/uploads/2017/02/mcloud.zip
http://openrb.com/wp-content/uploads/2017/02/mcloud.zip

cloud solution will be included in preinstalled version of Mosaic.
€ - C @ maesr13mp0n v %l o

stalied (uninstall, update, configure) 9

“Mosaic 2.0

Mosaic 2 0 1

5) eboot LM in System config -> System -> Reboot
6) In LM mains screen you might see several versions of Mosaic (v1, v2, Cloud). After cloud

app tests are finished, we will add cloud functionality in the regular Mosaic app which is
located in app store.

7) Click on the newly installed Mosaic editor icon
- C | D 192.168.0.13/apps/ L ¢ |

8) Click on the Cloud in the menu

& Backup config
& Restore backup
o Settings

# Extensions

& Cloud (8213)

9) You will see the following screen. Click on Register New User, use email address as
username and password minimum 8 symbols. Save

Cloud account

| ®Signin | & Register new user

10) Then click on Sign In, and login with registered user. You can set LM name which you
will use to find the device on the cloud dashboard (there is possibility to assign several
devices to one user account. You will be able to choose the LM to control from cloud
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dashboard)

Cloud account

# Sign Cut

User: edgars@direct.lv

o

Controlier name for cloud:

11) Sync Cloud button will synchronize with cloud all Mosaic elements including objects,
widgets etc. After each change in Mosaic configuration (grp addresses, new widgets
etc.), you need to click Sync Cloud button.

12) Create cloud visualization by adding widgets and defining group addresses. You can

create several Rooms and when in room, you click on Add New Widget button. After this is

done, click Sync. Cloud button

o w e
13) Unarchive android-debug.zip (http://openrb.com/wp-

content/uploads/2017/02/android-debug.zip) and transfer the android-debug.apk to your
mobile Android device, install (later will be for iOS too)
14) Open installed LogicMachine app on mobile device

= CEY 4N

v ® 09

15) You can find all LMs which are in your network, choose any and you are connecting
directly to it (regular local way). If you click on the cloud you will get to the cloud main
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screen with Mosaic visualization which you created for cloud usage

Web Server on

= AmatiDemoStand >
No description

= e me-dgpsm" >
No description

- Web Server on Edgars-LMWall 5,
No description

. ;\Iebsumonl.oewme>
No description
WWWW&>
Logic Machine Apps
Web Server on Reactor-Lite-

278 stand

il Logic Machine Apps

>

cloud
E Logic Machine Cloud s
hupicloud logicmachine net

16) Then authorize with your login/password

Logic Machine Cloud

Do You Authorize Client?

Eoe edgars@openrb.com

Password

17) Cloud first screen looks like this. In the future we will add some more cloud specific
applications. Click on Mosaic icon which will bring you to your created LogicMachine Mosaic
interface
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18) Cloud interface of your LogicMachine

L JEEEE L/ 666

HOUSE / BECROOM HOUSE / CHILD ROOM

FOUSE / CUESTS

=

19) You can switch to other LogicMachine mapped to your account by choosing it in drop-
down list on the top

o SHADES

EEE ~ L

20) You can also login to cloud from web browser in

link: https://cloud.logicmachine.net and access your LogicMachine from any place in the
world.

¢ 0 PR —— s

A ¥ §i-8

21) We are working also on IP camera stream possibility through Cloud
22) You can check Mosaic20 custom-widgets instructions.ZIP (http://openrb.com/wp-
content/uploads/2017/02/Mosaic20_custom-widgets_instructions.zip) file which contains
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manual how to install widget extensions and several Widget

examples. Mosaic_widgets eng.PDF (http://openrb.com/wp-
content/uploads/2017/02/Mosaic_widgets eng.pdf) contains manual on how to create
your own Widgets.

23. Please see instructions for adding custom themes / CSS (http://openrb.com/wp-
content/uploads/2017/03/Mosaic_custom theme CSS.pdf) for your Mosaic visualization.
Download sample theme here (http://openrb.com/wp-
content/uploads/2017/03/theme.tar.gz).
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26. USB2.0 port specification

USB 2.0 characteristics:

e USB 2.0 provides a bandwidth of 480 Mbit/s, corresponding to an effective image data rate of
40 MB/s.

¢ Integrated voltage supply (5 VDC) for devices in the 4-pole cable. Devices complying with the
USB specification may consume a total of 500 mA from the bus. Devices with a power of up to
2.5 W can therefore be supplied via the bus.

¢ USB cable must only be 4.5 m long at the maximum

¢ Data transmission is possible in both directions

Application Example:
USB interface can be used for extending memory capacity via attaching USB flash drive.

Configuration Commands

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

io.writefile (file, data)

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.

USB flash drive supports FAT, FAT32 and NTFS file system. Maximum size of Flash drive is 32GB
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27. FB Editor app

FB (Function blocks) editor allow easy, PLC like approach to programming based on IEC
61499(event execution) and on IEC61131(cyclic execution) standard. FB editor allows of mixing
both standards on single diagram.

< > C |®192.168.1.211/apps/

Schedulers Trend logs Alert manager

Amazon Alexa

27.1. Menu

Diagrams =
+ Add new

Add Event Elements -
@ Timer
) Address
% Tag

Add Elements -

All functions e

» Diagrams — All logic diagrams are created here. Name of diagram must be unique

» Event Elements — elements used to trigger event type logic

» Elements — Ale normal elements which are equal to function properties

» All functions - Contains build in functions (green) and user defined function (purple)
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» Search box- will find function block containing typed letter

27.2. FB editor basic controls

SosSHOmEE SHOMENE generab

Undo — undo last change

Redo —redo last change

Clear and New — delete all function blocks in diagram

Print — print current diagram

Zoom in — enlarge view

Zoom out —reduce view

Live monitoring — live monitoring of values changes by sending values from block to
contained group objects which will trigger block functions on outputs.
Save as file — save current diagram as a file

Load from file — reload diagram from file

Preview code — preview of LUA code

Show and generate — show and generate LUA code

VVVVVYYY

YVVVYY

27.3. Adding a new diagram

New diagram can be added by clicking + Add new in diagram tab. Diagram can be renamed by
double click on diagram name. Name of each Diagram must be unique. Diagram can be deleted
by clicking on x on beside diagram name.

All unsaved changes will be lost when creating new diagram

Diagrams -
Mew diagram
Functicn block sample ®
<+ Add new
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27.4. Adding new function block to the diagram

Left click on selected function block to be added to the working space. When added, element
need to be assigned /set. Clicking on element will open Properties dialog window on the right
side.

Sample: Description of Address Function block changed from “Address” to selected object
”0/1/0”.

~ = Properties

90
—— —— 0M/0 (Window 1) x ¥

W Address © 0110 m

27.5. Function properties

Function Properties

Each function block has set of properties which are defined by

function block definition. event event ’
Input
Objects connected to the function block must be created first. show Input
Object v v
Event — object triggered by event / timer show Duration
Input: Value v
» Show — Show / hide input value/connection point in show e —
function block. Must be selected for event elements. Object v v
» Object — selecting object / value / storage / string. show Flashing. time
Variable depend of definition. Value v
» Select object — select concerned object on Lok
Object v v
Output:
. . . . Qutput
» Show — Show / hide output value / connection point in e
show ¥| write to bus Output

function block
» Write to bus — value will be written to bus when
checked show ¥ write to bus Flashing
> Select output — selecting output State
» Min delta — minimal difference in value change

show #| write to bus Cutput no

flash
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27.6. Add timer function block

Timer block represent old IEC61131(cyclic execution) standard.
® Select required block and set event to TIMER

® Set block properties as required and press apply.

Function Properties

event tirner -

Input

Chject ¥ 117248 (Sonos Play .= ¥

W show Input_2

WValue 1

Storage = storsgal

- show Input_4

alue -

WValue v

|| show Input_&

Walue v

WValue v

| show Input_8

Valug -

QOutput

I#1 show I# write to bus Dutput
= 1/17104 1

|

® Select Timer from Event Elements and link output to timer input of your block

@ 10 .

© Input_1 =1/1246

(& Input 2=1

£ Input 3 = storagel

L . 1115104
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e Set timer properties to requires cycle frequency and press Show and generate. Logic
will run every X seconds set in timer properties. In this example every 10 seconds.

e If no error generated script will be shown. Errors are highlighted with red mark around
the block.

Scripts added

FB Resident (sleep 10)

require{ 'custom.fbeditor2e.cate’)

Input_1
Input_2
Input_3
Input_4a
Input_5
Input_6
Input_7
Input_38
out, out_mot = fbe OR(Input_1, Input 2, Input_3, Input_4, Input_5, Input_#&
if out ~= nil then
grp.checkwrite( 1/1/184", out, 1)

grp.getvalue{ " 1/1/246")
1
storage.get("storagel’)
nil

nil

nil

nil

nil

end
4 3

e Logic can be tested under live monitoring.

© 10

& 1/1/246 trnese

&1

B storagel

Output . 11104
VNI e g
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27.7. Add event function block

Event block represent new IEC61499 standard.
e Select required block and set event to EVENT
e Event block must use Event element to trigger at last one of the inputs. Select show for

each input which should trigger the logic when its value will change.

Function Properties

event event -
Input

‘ Value b \
I« show Input_2
Value v

‘ Value v \
|| show Inmnt A

e Do not select object from function properties if it must be used as triggerable event. If
object will be selected from Function Properties, it will act as simple static parameter.

|| show Input_4
Chject * 005 (Scene Modu_.x T
|

e Set rest of parameter of the Function Properties and press Apply. Block will change its
appearance and will show exposed inputs.

Ok

. 1717248
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e Select Address from Event Elements and select its object. Elements can be duplicated
for quicker multiplication

UR

Gewo O
Dewn O
.1.!'1.!'246

Doz O
I

e Link Address to desired input. Orange lines represent event signals

OR

. @ 0/0/10 .4\_’
© Input 1=0/0/10
. © 0/0/11 . © Input 2= 00711
> © Input_3 =0/0v22
. a olorz2 . . 1717248

e Press show and generate to save and generate the logic. Created script will be
displayed. Generated script will be triggered by TAG which was automatically added to
all Event elements.

Scripts added

FB Event for tag fbtag_ Event_ fbe OR__ event
require('custom.fbeditor2@®.Gate")

Input_1 = grp.getvalue('@/8/18"')
Input_2 = grp.getvalue('@/@/11")
Input_3 = grp.getvalue('2/8/22")
Input_4 = grp.getvalue('@/8/5")
Input_5 = nil
Input_6 = nil
Input_7 = nil
Input_8& = nil
out, out_not = fbe_OR(Input_1, Input_2, Input_3, Input_4, Input_5, Input_6,
if out ~= nil then
grp.checkwrite('1/1/246", out, 1)
end
A 3
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27.8. Linking blocks together

There are 2 ways of linking blocks together:
e Viastorage
e Via event object

To link two blocks via storage, add a block and leave output without object and select Show,
Press Apply to save changes.

O

Qewn O
) Input_1=0/0/10
. © 0/0/11 . © Input 2= 0/0/11
2 Input 3= 0022
Qomz O

Add second block and leave one of the inputs without object and select Show. Finish
configuration of block and press Apply.

© 60
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Link output with input.

© 60

Qown O
Qe ©
.G."".].".'ZB

. - . — 0022

[& Input 2=1

Grey link is automatically generated storage. As this link is grey it will not trigger the second
block.

To link two blocks with event object fallow the same actions only select object on output of the
block and change the second block to run as Event.

OR o

CPT —
© Input_1=0/0/10 (# Input 1
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Link output with input and popup question will appear

Is it event link?

“
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Select yes and both block will be linked via orange line. Telegram received on the output object

will trigger logic in second block.

© /010
© Input_1=00/10
© 0011 © Input 2= 0011
© Input 3 =0/022 Output
o 0/022 -

00724

27.9. Creation of custom blocks

27.9.1. Description

In the same way as puzzle programming FB editor will use user libraries to import new logic
blocks. Each user library will be visible as separate category. Each input and output must be

defined. There are several options which can be used.

27.9.2. Example of one function

--- [Function] fb_editor_OR --function name
---OR  --function display name
--- [Comment] — below this line comment can be added
--- This module enables OR linking of 8 inputs.
--- If value != 0 (not equal to zero) is active on at least one of the inputs, result is 1.
--- [Input] - below all inputs are listed with its types
--- Input 1 [object, storage]
--- Input 2 [storage]
--- Input 3 [object:find]
--- Input 4 [tag, storage, value]
--- Input 5 [tag:find]
--- Input 6 [value:sdDKRhgskadjhg| 12 |true |dkDsghdskjgh | djkghsdkgh]
--- Input 7 [object]
--- Input 8 [object]
--- [Output] - below this line all outputs are define
--- out - Output [object, storage]
--- out_not - Output Not [storage]
--Function is defined here
function fb_editor_OR(inputl, input2, input3, input4, input5, input6, input7, input8)
local result = false
local inputs = { inputl, input2, input3, input4, input5, input6, input7, input8 }
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for i, input in ipairs(inputs) do
if input then
result = true
break

end
end
return result, not result
end

27.9.3. Input definition

- Inputl [object] - Input 1= grp.getvalue('object’)
- Input2 [storage] — Input2 = storage.get('storage’)
- Input3 [object:find] — Input3 = grp.find('object')
- Input4 [tag] — Input4 = tag

- Input5 [tag:find] - Input5 = grp.tag('tag')

- Input6 [value] — Input6 = value

- Input? [value:atext|12|true|false] — Input7 is a value which can onlu be selected from

(atext|12|true|false

27.9.4. Output definition

out — Output [object] - grp.write('object’, out)

out_not — Output Not[storage] -- storage.set('storage’, out_not)

If result is = null then nothing is send on the output.

Embedded Systems SIA © 2021 www.logicmachine.net

LM5p2-PMC
Manual / Issue date 26.11.2021

Page 259 /
260


http://www.logicmachine.net/

28. Other examples

Different examples, 3" party protocol integration and other useful applications can be found
here:

http://openrb.com/all-examples/

http://forum.logicmachine.net/

LM5p2-PMC Page 260 /
Embedded Systems SIA © 2021 www.logicmachine.net Manual / Issue date 26.11.2021 260



http://www.logicmachine.net/
http://openrb.com/all-examples/
http://forum.logicmachine.net/

