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Copyright

Copyright © 2011 Embedded Systems SIA. All Rights Reserved.

Notice

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

Logic Machine is your easiest way to program complex logic in KNX/EIB, Modbus, BACnet,
EnOcean networks. The Logic Machine will enable you to efficiently customize building
automation processes, easily delivering unlimited flexibility benefit to end users in a cost-
effective way.

Logic Machine is an embedded platform with integrated TPUART, Ethernet, USB interfaces.
Logic Machine allows to use it as IP Router, cross-standard gateway, logic engine, visualization
WEB SCADAserver. Scripting templates provides user-friendly, flexible configuration interface.
Via applying custom scripts the Logic Machine can simultaneously act as thermostat, security
panel, lighting controller, etc

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
e \ Security advice

The installation and assembly of electrical equipment may only be performed by skilled
electrician. The devices must not be used in any relation with equipment that supports, directly
or indirectly, human health or life or with application that can result danger of people, animals or
real value

Mounting advice

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

Electrical connection

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

Application
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Logical functions; WEB SCADA visualization for PC and touch-devices; cross-standard
gateway between KNXnet/IP, Modbus TCP/IP, Modbus RTU, BACnet MS/TP, BACnet IP,
EnOcean, HDL, GSM and other protocols; integration with third party devices over RS232 or
RS485 serial ports — DALI, AV, IR; Data logger with trends; HVAC

Types of product

Re:actor

Standards and norms compliance

CE conformity:
EMC:

PCT

Technical data:

Power supply:
Power consummation:

Interface:

Connections:

LM3-REACTOR

EMBS-CE-111231/01

EN61000-6-1
EN61000-6-3
Certificate

7-36V DC
1L.5W

EnOcean 868MHz
10BaseT/100BaseTX
RS485

USB2.0

TPUART2
Digital output

Resistive sensor inputs

Analog/binary inputs

Analog outputs

KNX bus:

Power supply:
7

—_ N = =

KNX/EIB compatible

16 (380 mA continues current
on output). Optoislated from
KNX/EIB bus. Additional
24V power source is
supported.

6 (PT100, PT1000,
0Q...20M Q)

7 (0-30V with configurable
threshold voltage, 12bit
resolution)

2 (0-10V, 12bit resolution,
20mA max current)

Bus Connection Terminal
0.8mm?2
Clamp, 1.5mm2



Operating elements

Enclosure:

Usage temperature:

Storage temperature:

Weight:
Warranty:
Warranty:

Serial:
10:

LED

Material:
Color:
Dimensions:

-5C ... +45C
-25C ... +55C
150g

2 years

2 years
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Clam, 1.5mm?2
Clam, 1.5mm?2

1 - CPU load
1 - Activity

Polyamide
Gray
104(W)x90(H)x51(L) mm
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LogicMachine3 Re:actor kit contains:

Embedded board with preinstalled software
Plastic DIN-rail case
868MHz antenna

4 x 8pin extension connectors



Terminal connection schemes
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RS485

K NXIogic.eu

' ITIITYITI Y

oe
!il

|+ —kl1 02 03 04 05 06 O7 08 09 10 11

12 13 14 15 16| 1 2|

24 V Qutput Digital Outputs

AD

'F%e:aotor

Csystems

e

enoceair

Openno.com

Resistive sensors Analog Inputs RS485-1

R5485-2 24V Main

12345¢6|[1234587 8}

bNDA Bpnoa B[- +]

Bl

The EIA-485 differential line consists of two pins:

A aka '-' aka TxD-/RxD- aka inverting pin

B aka '+' aka TxD+/RxD+ aka non-inverting pin

11

B



K NXIogic.eu

24V power supply

=

O LAN

| + — o1 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16/ 1 2 |

24 V Output Digital Outputs

AO

embedded

Osystems

Reactor @

The |ation
Resistive sensors Analog Inputs RS485-1 RS485-2 24V Main KMNX
123 45 6|1 234587 8| [NDA BENDA B|— -] = + |

%
{‘)

il

s

24 VDC

12




K NXIogic.eu

Analog inputs (e.g. reed contact)
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Analog inputs, 0-10V

K NXIogic.eu

- —|EI1 02 03 04 05 06 OF 08 09 10 11 12 13 14

O
@)

15 16/ 1 2|

24\ Qutput Digital Outputs

AD

‘Re:actor

LogoMaChme—

) Create complex installztion

embedded
osystems

S

enocean’

Resistive sensors Analog Inputs R5485-1

R5485-2 24 Main

3456|123 4567 8| [BNDA B

pnoA B|— -+ |

14




Digital output

K NXIogic.eu

+ —|ﬂl1 02 03 04 03 06 07 08 09 10 11

12 13 14 15 16| 1 2

&
®

24 Qutput Digital Outputs

AD

" Re:actor

Machine®

stallztion

embedded
osystems

S

enocean’

Resistive sensors Analog Inputs

R5485-1 R5485-2 24\ Main

2 34656|(12345¢867 8|

GNDA BENDA B|— - |

15



K NXIogic.eu

Resistive sensor input
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Analog output
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Factory default, discover IP

There is a reset button on the side of Logic Machine 2. You can either reboot the device by
pressing this button or reset the configuration to factory defaults:

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

®  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

There is also another possibility to discover IP address — LM3 has built-in zeroconf utility by
default, so using the following applications you can find out the IP:

Windows PC — ServiceBrowser

Linux PC — Avahi

Android — ZeroConf Browser

i0S — Discovery

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

Standards supported

QF) frogeue SSHN" TAD
OBACnet V... wcekey KR

:UCEBH

Logic Machine is compatible with the following standards:

KNX/EIB TP, KNXnet/IP

Modbus TCP, Modbus RTU

BACnet IP, BACnet MS/TP (in development)

GSM (Huawei E173 and similar modem support through USB) for sending SMS
notifications and controlling the installation by receiving SMS commands.
EnOcean (built-in bi-directional transceiver)

DMX (in the box, through RS485)

DALI (support is done over RS485 by using external RS485-DALI interface)
Ekey biometrical access systems (RS485)

HVAC systems can be controller through RS232 interface by using scripting
SMTP/Email, SSL

SIP (works as PBX for controlling calls, in development)

XML (export object values, alerts or errors)

RSS (read Error or Alert tab content)

JSON, XMPP

18
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The system is made so that each of the standards can be used with each other, so Logic Machine
can act as BACnet to Enocean gateway or Modbus to GSM etc.

19
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Quick startup guide

1) Mount the device on DIN rail

2) Connect the KNX bus cable

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

Default IP configuration

Logic Machine/Network Configurationl.ogin admin
name

Logic Machine/Network admin
ConfigurationPassword

Read-only: visview

User mode visualization/Touch visualization

. Write: viscontrol
Login name

Write + admin level: visadmin

Read-only: visview

User mode visualization/Touch visualization . .
Werite: viscontrol

Password
Write + admin level: visadmin
IP address on LAN 192.168.0.10
Networks mask on LAN 255.255.255.0
Change IP settings

In Network =2 Interfaces window click on the specific interface to change the IP settings.

20
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Interface ethO

General

Protocol Skatic IP

IP address 192.165.0.10
Retwork mask 255.255.255.0
Gateway IF

DMS server

My

[ (o] 4 ][ 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

Y VVY

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

21



Discover Logic Machine IP address

Windows PC
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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
- AXIS M1011 - 00403C8F 1AAC
- AXIS M1011 - 004038C8F 1AAC
HP LaserJet Professional M1212nf MFP
-HP LaserJet Professional M1212nf MFP
- LogicMachine on LogicMachine
- LogicMachine on LogicMachine
[ Host name: LogicMachine.local.
192,168,110
-Host port: 20480
i Network interface: Realtek RTL8139/8 10x Family Fast Ethe
...path=/
- NetworkSpace2
- MetworkSpace2
- Web Server on amatiinea
- Host name: amatiinez.local.

(=]

0-E-E-E-E-E

m

-E-E

--192,168.1.57
Host port: 20480

i--MNetwork interface: Realtek RTL8169/8110 Family PCI Gigat
.path=/ .
[=)-Web Server on amatilinea |:|
< 1 | k

Looking up NetworkSpace2.local. on Realtek RTL8169/8110 Family PCI Gig

Linux PC
The utility called Avahi, can be downloaded here:
www.avahi.org
< atho IPv4
= local

~ _owhttpd._tep

OWFS (1-wire) web
= Web Site

QWFS (1-wire) web
= _owserver,_tcp

OWFS (1-wire) Server
= Workstation

ubuntug4 [00:13:f7:28:35:86]

Service Type: _http._tcp

Service Name: OWFS (1-wire) Web

Domain Name: |ocal

Interface: atho IPva

Address: ubuntu-2.local/192.168.0.99:51588
TXT Data: empty

Android

The freely available app called ZeroConf Browser, can be downloaded in Play

Store:

https://play.google.com/store/apps/details ?id=com. grokkt.android.bonjour &hl=en
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G 8T 11:36am
ZeroConf Browser

L
47 _DEVICE-INFO

© " eocp

OE‘ File Transport Protocol (FTP)

© " HreaT

O™ 1P server

r on amatilinea

P
Network
http._tc

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.

LogicMachine on
LogicMachine

LogicMachine.local:80

192.168.1.10

TXTRecord

path=/

Firmware upgrade

Note! Before each upgrade please backup your visualization, scripts and object in Logic
Machine =2 Tools = Backup, as the database is cleaned during the upgrade.

Note! After each upgrade, we strongly recommend to clean your browser cache.

Use web browser to perform upgrade of the software of Logic Machine. Firmwares are available
in a form of images and could be downloaded from support page of www.openrb.com.

Complete system upgrade can be done in Network Configuration >System >Upgrade firmware
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Upgrade firmware

Firrwuare File Chooze File | Mo file chosen

@ It will take abouk 5 minukes for upgrade to complete, Your
system will reboot bwice, Al config files wil be kept
unchanged. Do nok unplug wour rouker while updarade is in
progress!

Ok “ Cancel |

Logic Machine visualization upgrade 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.

Utilities

f
f
®
Ly

q

Install updates X

Update package file: Choose File | Mo file chosen

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

Save Cancel

Logic Machine for KNX/EIB network configuration management with ETS

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

e Go to Extras =2 Options ?Communication 2>Configure interfaces
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ETS Connection Managen

Configured Connections

Serial PENE - COR1
Serial PENE - COM2
I15E

ZiEmens

Mew connection

Mew ] [ Delete

K NXIogic.eu

X

Properties

M ame: | Logichd achine |

Tvpe: | KNnet/P v|

[] 5tandard connection

Communization parameters

KN3net/IF device:

'[P indicates programming mode active

<Mew. “

IF Interface M148 [152.168.1.210)
Logickd achine [192.163.1.215]

LEC=1111=8 | LI L=4' |

IP address: |0.0.0.0 |

Boit: MaT mode[ |

| KNxénet/IP Diagnostic Wizard |

[ 1]4 ][ Cancel ]

Press OK

Put some freely chosen Name for the connection
Chose Type = KNXnet/IP
Press Rescan button and then choose from the drop down menu found Logic Machine

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.
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Options
| Databaze || Prezentation || Strateg_l,l| Communication | Troubleshooting

Select Communication [nterface: [ Configure Interfaces... ]

| Logick achine w |

[ Problem Analysis... ]

0k ][ Cancel ][ Apply ][ Help ]

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

26



K NXIogic.eu

KNX and IP Router settings

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

KNX connection ®

General SRC filter DST group filter DST indiv. filter Secure tunnel

Mode TP-UART El
ACK all group telegrams [l

KMX address 15.15,255

KMX IP features

Multicast IP 224.0,23.12

Multicast TTL 1

Multicast interface ethi

Maximum telegrams in queue 100

Ok ]| Cancel |

General tab

>

YV V VVVYVY

Mode [ TP-UART / EIBnet IP Tunneling / EIBnet IP Tunneling(NAT mode) / EIBnet IP
Routing] — KNX connection mode. LogicMachine3 Re:actor 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 gmode.

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 interface — multicast interface to use when sending KNX telegrams to other
KNX networks over TCP/IP

Multicast IP — multicast IP address

Maximum telegrams in queue — count of maximum telegrams in the queue
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Source filter tab

KHX connection i

General SRC filter DST group filker DST indiv. filter Secure tunnel

SRC policy Mo filter El

Address list

A

@ Oneindividual / group address per line. Use * (.. 1.1.% or 1/1/*) to filter all addresses in the
given line.

Mote: KMNX IP features are required for filter to work

QK ]| Cancel |

» SRC policy [No filter / Accept selected individual addresses / Drop selected
individual addresses]— policy to apply to the list of source addresses
» Address list — list of individual or group addresses. One address per line. Use * (e.g.

1.1.* or 1/1/%*) to filter all addresses in the given line. Note! KNX IP features should
be on for filter to work

Destination group filter tab

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

» Address list — list of group addresses. One address 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
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KHX connection

~gic.eu

General SRC filter DST group filter DST indiv. filter Secure tunnel

DST group filter Mo filter El

Address list

A

@ One individual / group address per line, Use * {e.q. 1.1.% or 1/1/*) to fiter all addresses in the
given line.

Mote: KNX IP features are reguired for filter to work

Ok ] [ Cancel

Destination individual filter tab

KNX connection

General SRC filter D5ST group filter D5ST indiv. filter Secure tunnel

DST indiv. filter Mo filter El

Address list

o

@l One individual / group address per line. Use * (e.g. 1.1.%aor 1/1/%) to filter all addresses in the
given line.

Note; KMNX IP features are reguired for filter to work

Ok ] [ Cancel

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

» Address list — list of individual addresses. One address 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
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Secure tunnel tab

You can make a secure tunnel between two KNX networks. In comparison with standard
tunnels, which use UDP protocol, this tunneling uses TCP what makes it very reliable thanks to
package delivery acknowledgement. This ensures that sender always knows if the package is
delivered to the recipient.

KNX connection i

General SRC filter DST group filter DST indiv. filker Secure tunnel

Secure tunnel Client =
Server IP

Local IP

Metwork mask

Password

@ Secure tunnel creates an encrypted network between several KM nodes.
Password must match for every node in a single network,
Local IP - IP address of the node on the secure tunnel netwaork,
Server IP - real IP address of the server node,
Local IP and Server IP must be on different subnetworks,

[ Ok ” Cancel ]

Secure tunnel [Disabled / Client / Server] — secure tunnel mode
Server IP — in case of secure client, server IP should be specified here
Local IP-local IP address

Network mask — network mask

Password- password

Y VVVY
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Quick guide - create visualization for iPad/PC

Import objects

Fastest way is to import *.ESF file from ETS in Utilities = Import ESF file.
Logic Machine Stark page
Utilities
Import ESF file Reset ! clean-up Drate and time Install updates Backup Restore Configuration

. @ ; ) o

Import ESF file %

ESF file: Chanse File | g file chasen

@ It will be necessary to set correct data type for some imported objects,
Existing ohjects will not be overwritten, Objects with the same name are
considered duplicates and rmight not get imported

Save Cancel

Wersion: 20110824 Embedded Systems 2011

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

Logic Machine Start page

Scripting Dbjects ©bject logs Buildings Visualization Visualization icons Utiities Enocean Alerts Logs Error log @ Help

Obiject filker <« Group add Ohbject name Data type Current value  Loging en Tags Object commernits Se
Narme or group address: 0i2m 01.1 bit (boolean) 1 i 1_, Q 4
iz 01. 1 bit (hoolean) 0 Il L2 (%]
o2z 1.1 bit (hoolean) 1 (i} L“_; \.)
Data type: 07206 05.1 byte unsigre... 0 Mo s 2
Mot specified ¥ il 05.1 byte unsigns... 0 No e 2 O
Tags (match any): (ile):] 051 byte unsigne ] Mo EF @
023 01.1 bit (hookeany 1 N E @
100 1.1 bit (hoolean) 0 it} ._"_; \.)
1101 05.1 byte unsigne... 170 ha # @ @
ILE] lamg 01.001 switch on veg E @
miez lamp_bath 01 001 switch on Mo H_; @
114 08. 2 byte flosting .. 22 Mo E @
104 051 byte unsigne 252 i} L“_; \.)
M5 09. 2 byte flosting ... 19.86 Rl LAt \!i
16 05.1 byte unsigne... 255 i E @
e 1.1 bit (hoolean) 1 Mo ._‘_; J
1mHa 05.1 byte unsigne... 0 Mo E @
MM temperature_room 09. 2 byte floating 24992 Yes & '»._; @
1MH3 temperature_boiler 09. 2 byte flosting ... 24992 Mo & Lv_: J
1121 Enocesn Fanspesd 05001 scale 100% i} T v < I
Fitter || Reset () Aol ey object \) Auto updste enabled || | [ Clear Page 1jat2 || k| r\::—" Displaying objects 1 - 25 af 40
Wersion: 20110824 Embedded Systems 2011
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Create “floor” structure and add objects to the map

Connect to Logic Machine (Logic Machine) with default access parameters (IP: 192.168.0.10;
login/password: admin/admin)

« C [ [} 1921681213

Pt
n

Logic Network User mode Touch User mode
Machine configuration  visualization  visualization schedulers

Create “building/floor’ structure and add objects to the map

In Vis.structure menu the structure of the visualization is defined and visualization backgrounds
are uploaded. Use icon to add floor. @
Select which item to add #
| Add second level [
| Add plan [

Choose either to add as second floor level or add plan for this particular floor level.

Logic Machine Neighbours: | Select neighbour [+] Startosge
Reactor = || Objectiogs || Schedulers [ Trendlogs || Viestenct e it e crackice | st Eoncasn || 8 Erorlog || @ Help
Plan E3
Levels / Plans Widgets
Parent: Hain
Name Visible Duplicate Move up Move down
e Name: [Foort] m * 5 o 3
[ig] new Usermode, Touch Layout: - 5 L * 'y &
li=] Plan Usermode, Touch Usermode visualization: Show 5 G * L4 x]
Touch visualization: Show i
Background image: &
Background color: FFFFFFF |~
Repeat background image: [
Admin only access: (]
| save || cancel |
D) Add new level
Version: 20130816 CPUJIO: 24%, Memory: 15%
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Add objects to newly created visualization map

After the building and floor structure is defined in Buildings 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 left/right arrow icon making the map more

visible especially on small displays.

€« C © 192.168.1.211/cg-binsscadaindex.cgi AR S
Logic Machine Start page
Scripting || Objects || Object lngs || Buldings || Visualization || Visualizstionicons || Ukiities | Alerts || Logs | Errorlog | @ Help
Buildings « Flaor plan editor 2
- b T
= [a] houss Object
=] holler Main ohiect:
9 d Status ohiject: Use main abject
] v
& Custom name:
3
H i Read-orly O
Hide in touch: .4
Sort order:
P Hide background: ]
,"‘ U T Icon: Mo icon (text only) i

E.

X RS
2 3 b
5 N I |
H \ j: Add new dbject Reset
£ ; I,: >
— &
P i z Floo link.
g | 3
§ I £ L Camera
— Graph
s
é > - Test lzbel

Unlock current fioor plan for edting

Wersion: 20110824 Embedded Systems 2011

Existing objects can be added to the map by clicking on Unlock current floor plan for
editing button. Once the object parameters are defined, press Add new object 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.
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Lagic Machine Start page

€« C | © 192.168.1.211/cg-binfscadafindex.cgl

Scripting || Objects || Objectlogs || Buildings | Visualization | isualizstion icons || Utiities | Alerts || Logs || Errorlog || @ Help

Buidings 3 Flacr plan edicor »
- Al
= Ll house: . Object +
= fleort Fiaor Ik +
=] bailer
5 Camera =
/é : Source url: http: /192,168, 1.212/mipg/vid
Ex] § width: 300
Height: 200
Custom name: Entry camera
Hide hackground: [
Sort order:
3 \ 5
2 N T |
S y W
2 i gt L: w
— g
@ I 7
E 8 Add new object Resst
E]
§ — Graph +
)
* t Teict label +
Serve and reload floor plan
Version; 20110624 Embedded Systems 2011

When all necessary objects and cameras are added, press Save and reload floor plan button so
everything starts functioning.

Launching visualization on touch device (iPad in this case)

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

¢ In the browser enter Logic Machine’s IP (default 192.168.0.10).

e Click on the User mode visualization or Touch visualization icon.

e Save the application as permanent/shortcut in your iPad

< boiler >

Q‘ Digital output 1 x - ~<Digitamutput1 x -
Floor1

Launching visualization on PC, iPad or any other touch device with large enough screen

e Make sure your PC/touch device is able to access Logic Machine and enter it’s IP in the
browser (default 192.168.0.10).
e Click on the User Mode Visualization and enter the “floor” you want to see.
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o Then minimize side bar by pressing on left-arrow icon to make the map more

visible.
woN

&« C O 192.168.1.211/cg-bin/scada-vis/index.cgi
Stark page

Logic Machine

! ¥isualization |

bid

| Q-‘% E Camera view

J
1 € L -
o ]
z N
L E E \\ r\\l( ,’“ |
= A X |I- Il- — T - |: 6“
() i ? T :
g 3 |
E e

Version: 20110824 Embedded Swstems 2011
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Graphical User Interface Login

KNX/EIB Logic Machine 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 Logic Machine has IP set from the same subnet.

After successful login a default page appears.

€ = C |[1921681.213 <7

Logic Network User mode Touch User mode
Machine configuration  visualization  visualization schedulers

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

» Network configuration — IP and KNXnet/IP specific configuration
» User mode visualization — defined visualization maps with objects

» Touch visualization — Visualization system for iPhone/iPod/iPad/Android touch screen
devices

» User mode schedulers — User defined schedulers

» Trend logs — Trends for data logs
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1. Logic Machine configuration

Login

Password

admin

admin

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

Reactor — LM3 Re:actor specific IO settings

Scripting — scripting repository management

Objects— list of KNX network objects

Object logs— KNX bus object historical logs

Schedulers— administrator interface for user mode schedulers
Trend logs — administrator interface for trend logs

Vis.structure — building definition and image file upload
Visualization— Visualization management, control and monitoring
Vis.icons— icon management

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

Alerts — alert messages defined with alert function

Logs — log messages defined with log function

Error log — error messages in KNX bus

Help — documentation for scripting syntaxes
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1.1. Reactor

Reactor 10 configuration and mapping to KNX is done under Reactor tab. No additional
software is needed to configure KNX mapping of 1O ports.

Logic Machine Neighbours: | Select neighbour Start pz
Reactor | seripting || Objects | Objectlogs || Schedulers || Trend iogs || Vis. structure || Visualzaton || Vis. oraphics || Utites || Enocean || Aerts | Logs | Erroriog || @ Heb |
Internal 1/0

Humber | Name Linked o object Events.. Active  Inputioutput value Setvalue  Configuration Lock Log

1 Digital output 1 11114 Digital outout 1 =] ® on @&  Mode: Binary; Output: normal [l [] [<)
[ H Digital output 2 /S Digtal output 2 =] © oo &  Mode: Binary; Output normal ] ] ]
[ H Digital output 3 /% Digtal output 3 =] © oo &  Mode: Binary; Output normal [} [} (]
| B Digital output 4 117 Digital output & Q (o) on @ Mode: Binary; Output: normal = = [%]
[ H Digital output 5 /178 Digtal output § =] @ on &  Mode: Binary; Qutput normal B Q@
[ B Digttal output 6 1119 Digtal output 6 Q o on "y Mode: Binary; Output: normal = = [%]
[ & Digital output 7 1MM0 Digital output 7 (=] o on & Mode: Binary; Output: normal | | [%]
e Digtal output 8 1M/11 Digital output 8 & @ on & Mode: Binary; Output: normal = = [%]
[ H Digital output & 1112 Digital output =] ® on @&  Mode: Binary; Output: normal ] ] @
W10 Digialoutput 10 113 Digital output 10 =] © oo &  Mode: Binary; Output normal ] ] ]
[ Rl Digital output 11 1114 Digital output 11 =] © oo &  Mode: Binary; Output normal i} ] (]
[ Rk Digital output 12 11115 Digital output 12 Q (o) on & Mode: Binary; Output: normal = = [%]
W3 Digtaloutput13 111116 Digtal output 13 =] @ on &  Mode: Binary; Qutput normal B Q@
[ A& Digttal output 14 1117 Digial output 14 Q o on Y Mode: Binary; Output: normal = = [%]
WS Digtaloutput 15 11118 Digtal output 15 =] © o &  Mode: Binary; Output: normal (]
W16 Digaloutput 18 11119 Digtal output 16 =] © o &  Mode: Binary; Output: normal (]

i

[ K Analog output 1 171720 Analog output 1

=]
2

@&  Mode:0-100% (1 byte); Minimum vottage: 1V; Maximum voktage: 10V; Transition time: 2 sec.

©

Resistance input

[ & Resistance input 1 11721 Resistance input 1 =] 250°C Mode: PT1000 (*C); Send delta: 1°C; Send mode: Bus write
[ H

[ E

m:

u:

e

|Analog input

m Analog input 1 171722 Analog input 1 [ 1108V Send defta: 2V; Send mode: Bus write:
u2

| K

m:

s

Hs

|7

(]
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1.1.1. Digital output

You can set up digital output either as binary output or PWM. Binary output is usually used to
control external relays/contactors. PWM output is used to control external devices like
thermoelectric valves.

Binary (On/Off) output
[l Digital output 1 #
Marme: Digital output 1
Link to object: 1/1/4 Digital output 1 ¥ | |&
Status ohject: ¥ | |&d
Lock object: ¥ | &
Write to bus:
Maode: i@ Binary (On/Off) () PWM (0-100%:)
Invert output: =
0On delay (seconds): n 3
Off delay (seconds): 1] 3
Comiments:
Save Cancel
» Name — name of the port
> Link to object — group address to link the object with. By pressing the = button,

the field will be automatically filled with the next free group address.
Status object — status object group address.

Lock object — lock object group address

Write to bus — defines either to write or not to bus on value change
Mode [Binary(on/Off); PWM(0-100%] — output mode

Invert output — defines either to invert the output value

On delay (seconds) — delay in seconds when getting in On state

Off delay (seconds) — delay in seconds when getting in Off state
Comments — comment of the object

VVVVVVVY
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PWM (0-100%) output

[l Digital output 1 o

Mame:

Link to object:
Status object:

Lock object:

Write to bus:

Mode:

Minimum output (%):

Maximum output (%)

WM period (seconds):

Digital output 1
1/1/23 (New object)

() Binary {On/Off)
1

100

&0

@ PWM (0-100%)

<
e e

Lx 4L

Comments:

Save Cancel

Y

Name — name of the port

A\ 4

Link to object — group address to link the object with. By pressing the < button,
the field will be automatically filled with the next free group address.

Status object — status object group address.

Lock object — lock object group address

Write to bus — defines either to write or not to bus on value change

Mode [Binary(on/Off); PWM(0-100%] — output mode

Minimum output (%) — minimum output value

Maximum output (%) — maximum output value

PWM period (seconds) — pulse-width-modulation period

Comments — comment of the object

VVVVVVVY

40



K NXIogic.eu

1.1.2. Analog output

Analog output can be used either as 1byte (0-100%) or 2byte (voltage) output.

Analog cutput 1 ¥
Marme: Analog output 1
Link to object: 1/1/20 Analog output 1 v &
Status object: ~ | |2
Lock ohject: ¥ | |8
Write to bus:
Moda: i@ 0-100%: (1 byte) i) Voltage (2 byte)
Minimum voltage: 1 3
Maximum voltage: 10 3
Transition time (seconds): |2 :
Comments:

Save Cancel
» Name — name of the port

A\ 4

Link to object — group address to link the object with. By pressing the ) button, the
field will be automatically filled with the next free group address.

Status object — status object group address.

Lock object — lock object group address

Write to bus — defines either to write or not to bus on value change

Mode [0-100%(1byte); Voltage(2byte)] — output mode

Minimum voltage — minimum voltage value

Maximum voltage — maximum voltage value

Transition time (seconds) — transition time between two values

Comments — comment of the object

VVVVVVVYYVY
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1.1.3. Resistive input

Resistive input can be either PT1000 temperature sensor, PT100 temperature sensor or show the
data in raw form.

[l Resistance input 1 *

Mame: Resistance input 1
Link to object: 1/1/21 Resistance input 1 ¥ | |&
Lock object: v @
Write to bus:
Mode: @ PT1000 (°C) () PT100 (*C) i AW ()
Send delta: 1 3
Send timer (seconds): 3
Value compensation: ] 3
Comments:

Save Cancel

» Name — name of the port

A\ 4

Link to object — group address to link the object with. By pressing the “ button, the
field will be automatically filled with the next free group address.

Status object — status object group address.

Lock object — lock object group address

Write to bus — defines either to write or not to bus on value change

Mode [PT1000; PT100, RAW] — type of input sensor

Send delta — send the data upon specific delta value has changed

Send timer (seconds) — time interval to send the reading

Value compensation — compensation of the value

Comments — comment of the object

YVVVVVYYYV
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1.1.4. Analog input

Analog inputs can be used either as Voltage, Binary On/Off, Binary Short/LLong or Step dimmer.

Voltage input
[ Analog input 1 *
Mame: Analog input 1
Link to object: 1/1/22 Analog input 1 ¥ | |&D
Lock object: v @
Write to bus:
Mode: i@ Voltage () Binary: On/fOff
() Binary: Short/Long () Step dimmer
Send delta: 2 -
Send timer (seconds): 3
Value compensation: 0 3
Comments:
Save Cancel
» Name — name of the port
> Link to object — group address to link the object with. By pressing the “ button, the
field will be automatically filled with the next free group address.
» Status object — status object group address.
» Lock object — lock object group address
» Write to bus — defines either to write or not to bus on value change
» Mode [Voltage; Binary On/Off; Binary Short/Long; Step dimmer] — input mode
» Send delta — send the data upon specific delta value has changed
» Send timer (seconds) — time interval to send the reading
» Value compensation — compensation of the value
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Binary On/Off
[ Analog input 1 *
Marme: Anzlog input 1
Link to object: 1/1/23 (Mew object) v ||
Lock object: v |2
Virite to bus:
Mode: () Voltage i@ Binary: On/Off
() Binary: Short/Long () Step dimmer
On press (rising edge): Toggle 7
On release (faling edge): | Mo action 7
Midpoint voltage: 10 3
Comments:
Save Cancel
» Name — name of the port
» Link to object — group address to link the object with. By pressing the ) button, the
field will be automatically filled with the next free group address.
» Status object — status object group address.
» Lock object — lock object group address
» Write to bus — defines either to write or not to bus on value change
» Mode [Voltage; Binary On/Off; Binary Short/Long; Step dimmer] — input mode
» On press (rising edge)[Send 0; Send 1; Toggle] — action on rising edge
» Onrelease (falling edge) [Send 0; Send 1; Toggle] — action on falling edge
» Midpoint voltage — voltage midpoint to determine the On/Off state
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Binary Short/Long

[ Analog input 1 ><
Marme: Analog input 1
Link to object: 1/1/23 (Mew object) v |8
Lock object: ¥ | @
Write to bus:
Mode: ™) Voltage (™) Binary: OnjOff

i@ Binary: Short/Long i) Step dimmer
Short press: Send 0 7
Long press (1 second): Send 1 4
Midpoint voltage: 10 3
Comments:
Save Cancel

» Name — name of the port

A\ 4

Link to object — group address to link the object with. By pressing the *
button, the field will be automatically filled with the next free group
address.

Status object — status object group address.

Lock object — lock object group address

Write to bus — defines either to write or not to bus on value change
Mode [Voltage; Binary On/Off; Binary Short/Long; Step dimmer] —
input mode

Short press (rising edge)[Send 0; Send 1; Toggle] — action on short press
Long press (1 second) [Send 0; Send 1; Toggle] — action on long press
Midpoint voltage — voltage midpoint to determine the Short/Long state

Y VYVYY

YV V
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Step dimmer

[ Analog input 1 #

Marme: Analog input 1

Link to object: 1/1/23 (New object) v @

Lock object: v || &3

WWrite to bus:

Mode: ™) Voltage () Binary: On/fOff

() Binary: Short/Long (@ Step dimmer

Dimmer step (%) 10 3

On preset (%) 50 3

Midpoint voltage: 10 3

Comments:

Save Cancel
» Name — name of the port
» Link to object — group address to link the object with. By pressing the ) button, the
field will be automatically filled with the next free group address.

» Status object — status object group address.
» Lock object — lock object group address
» Write to bus — defines either to write or not to bus on value change
» Mode [Voltage; Binary On/Off; Binary Short/Long; Step dimmer] — input mode
» Dimmer step (% )— value on which the brightness value will change by one step
» On preset (%) — brightness preset when getting in On state
» Midpoint voltage — voltage midpoint
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Scripting menu allows adding and managing various scripts, depending on the type of the script.
Lua programming language is used to implement user scripts. 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!Data format — in most cases data is stored and transferred between Logic Machine parts

using hex-encoded strings (2 bytes per 1 byte of data).

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.

1.1.1. Adding a new script

When pressing on the arrow on the lower side of the Event-based, Resident or Scheduled buttons,

two possibilities appear:

List view — sort scripts in list view
Add new script — add new script to the list

Logic Machine

Reactor Scripting Objects Object logs

Event-based | Resident
i %
= Listview

& Addnew script

Schedulers || Trend logs

Scheduled

©)

Group address / tag =

Vis. structure Visualization

User libraries

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

Event-based

Event-based script ¥
Script name: Scene_away
Group address | tag: 2/2/2 v
Active:
Execute on group read:
Category: hd
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
» 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 = Print script listings page
» Description— description of the script

Resident
Resident scripk ¥
Script narme: weather_data_vahoo
Sleep interval (seconds): &0
Active:
Cateqgory; N
Description: The script is fetching weather data for Riga

and storing into KMX objects

Save Cancel
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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 = Print script listings page

» Description— description of the script
Scheduled
Scheduled script ¥
Script name: Floor heating off
Minute: @ o
Howr: i@ g,19
Day of the manth: @+
Month of the year: Every month of the year v
Day of the week: Every day of the week b
Artive: ]
Category: w
Description: Turns floor heating OFF at 8:00 and 15:00
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 = Print script listings page
» Description— description of the script
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List of scripts

Logic Machine Start page
Scripting Objects Object logs Schedulers Trend logs Vis. structure ‘isualization Vis. icons Utilities Enocean Alerts Logs Error log @ Help
Event-based Resident Scheduled User libraries Commen functions Start-up (init} script Tools
a ¢ © ' > O A
Script name & Sleep interval (seconds) Description Category Duplicate = Editor Active
test 10 Ch [ Q [& [%]
testz 1 B [ o [ @
22z 1 By [ © [ ()
Version: 20130207 © Embedded Systems 2013

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

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

Edit — Edit script name, description, category and other parameters

Delete — Delete the script. When pressing this icon the confirmation is asked to accept the
delete.

1.1.2. Event-based scripting

Event-based scripting can be used to implement custom logic for group address 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.

o 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.
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Note! To get event value in scripts, use the following command: a = event.getvalue()

1.2.3. 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.

Noteleven though resident scripts are executed in parallel they should not have infinite loops or
it will not be possible to reload scripts after editing.

1.2.4. 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.

Scheduled scripting date/time format

Scheduled scripting uses standard cron Format For dakejtime
parameters, Yalid values are:

* — execube script every minute, hour or day,

* /N — execute script every M minukes, hours or days, Nis
an inteqer, script is executed when current value divided by
M gives 0 in modulo, For example, script wikh hour
parameter set ko *f& will be executed when hour is 0, & and
16.

M — execute script exactly ab M minute, hour ar day,

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

MK — it iz possible ko specify several M and M- tvpe
parameters separated by comma, For example, scripk with
minute parameter set ko 15,50-52 will get executed when
minuke is 15, 50, 51 and 52

1.2.5. Script editor

When a script is added I icon appears in Editor column that allows opening a script in
scripting editor and re-working it with built-in code snippets.
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Helpers - 1| if (condition) then
= [ Cendttionals 2 gﬂsorathlng()
3| en

=] If - Then :

=] If (AND} - Then

=] If (OR) - Then

=] If - Then - Elee

=]If-Else If

&

Loops and iteraters
Math

Objects / KNX bus
Storage

Script control
Alerts and logs
Time functions

{2 I = R =

Migcellanecus

=

Serial
Modbus
DX

B-E8-@

Group addresses
Objects by name

Tags

+ [+ ][ +]|[+

Data types

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 five 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 Logic Machine 10 ports
Modbus — Create RTU/TCP connection, Write register, Read register etc.
DMX — Communication with DMX devices
Group addresses — existing group addresses on the KNX bus
Objects by name — chose object by name
Tags — choose object by tag
Data types — choose object by data type

1.2.6. Object functions

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

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

grp.find(alias)

Returns single object for the given alias. Object value will be decoded automatically only if the
data type has been specified in the 'Objects' module. Returns Lua nil when object cannot be
found, otherwise it returns Lua table with the following items:

® address — object group address
® 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:

name — unique object name

datatype — object data type as specified by user
decoded — set to true when decoded value is available
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.

1.2.7. Returned object functions, group communication functions

Objects received by using grp.find(alias) or grp.tag(tags, mode) have the following functions
attached to them:

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

object:write(value, datatype)
Sends group write request to object's group address. Data type is taken from the database if not
specified as second parameter. Returns Lua boolean as the result.

object:response(value, datatype)
Similar to object:write. Sends group response request to object's group address.
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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.

1.2.8. 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.

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

.myobject=grp.find('My object'

.-- grp.find will return nil 1if object was not found

1

2

3.if myobject then

4.myobject:write(1l)-- update object value with 1
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.floatl6 (2-byte

floating point)
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5. end

Switch all binary objects tagged 'lights' off.

1.1lights =grp.tag('lights’
2.lights:write(false

Group write to the specified group address and data type.

l.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 56% to 1/1/2

1.2.10. 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
® error — nil, error string

1.2.11.Data types

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

1 bit (boolean) - dt.bool — boolean
2 bit (1 bit controlled) - dt.bit2 — number
4 bit (3 bit controlled) - dt.bit4 — number
1 byte ASCII character - dt.char — string
1 byte unsigned integer - dt.uint§ — number
1 byte signed integer - dt.int§ — number
2 byte unsigned integer - dt.uintl 6 — 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)
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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

1.2.12. 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
e The following examples shows the basic syntax of storage.set. Result will return
boolean true since the passed parameters are correct

result=storage.set 'my_stor‘ed_value_l', 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

W N

.result =storage.set('my_stored_value_2', testfn)-- this will result in an error
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¢ 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 O which was
specified as a default value.

1. result =storage.get('my_stored_value_3')-- returns nil if value is not found

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

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

. objectdata
.objectdata.temperature=23.1

. objectdata.scene="default'

sw N

.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 if temperature level is too high

- end

o U W N

.end

1.2.13. 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.

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

1.2.14. 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.
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Example
1.-- Llog function accepts Lua nil, boolean, number and table (up to 5 nested levels) type
variables
2.a keyl ='valuel', key2 =2
3.b ="test’
4.c =123.45
5.-- Llogs all passed variables
6.1og a, b, c

1.2.15.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

1.2.16.Time function

os.sleep(delay)
Delay the next command execution for the delay seconds.

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

os.udifftime (sec, usec)

Returns time difference as floating point value between now and timestamp components passed
to this function (seconds, nanoseconds)

1.2.17.Data Serialization

serialize.encode (value)
Generates a storable representation of a value.

serialize.decode (value)
Creates a Lua value from a stored representation.
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1.2.18.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 metatable for
strings where the __index field points to the string table. Therefore, you can use the string
functions in object-oriented style. For instance, string.byte(s, i) can be written as s:byte(i). The
string library assumes one-byte character encodings.

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

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

string.byte (s [, i [, j]])

Returns the internal numerical codes of the characters s/i], s[i+1], ---, s[j]. The default value for i
is 1; the default value for j is i. Note that numerical codes are not necessarily portable across
platforms.

string.char ()

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

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

Looks for the first match of pattern in the string s. If it finds a match, then find returns the
indices of s where this occurrence starts and ends; otherwise, it returns nil. A third, optional
numerical argument init specifies where to start the search; its default value is 1 and can be
negative. A 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 q option formats a string in
a form suitable to be safely read back by the Lua interpreter: the string is written between double
quotes, and all double quotes, newlines, embedded zeros, and backslashes in the string are
correctly escaped when written. For instance, the call

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

will produce the string:
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"a string with \"quotes\" and \
new line"

The options ¢, d, E, e, f, g, G, i, o, 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.
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string.gmatch (s, pattern)

Returns an iterator function that, each time it is called, returns the next captures from pattern
over string s. If pattern specifies no captures, then the whole match is produced in each call. As
an example, the following loop

. s "hello world from Lua"
. for w in string.gmatch(s, "%a+") do
print(w

W N

. end

will iterate over all the words from string s, printing one per line. The next example collects all
pairs key=value from the given string into a table:

1.t

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

3. for k, v in string.gmatch(s, "(%w+)=(%w+)") do
4. tlk v

5. end

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

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

Returns a copy of s in which all (or the first n, if given) occurrences of the pattern have been
replaced by a replacement 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 captured substring (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"

b

string.gsub("home = $HOME, user = $USER", "%$(%w+)", os.getenv
--> x="home = /home/roberto, user = roberto"

x string.gsub("4+45 = $return 4+5%", "%$(.-)%%$", function (s

return loadstring(s
end

->x="4+5=9"

local t name="]ua", version="5,61"
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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, so "a\000bc\000" has length 5.

string.lower (s)

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

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

Looks for the first match of pattern in the string s. If it finds one, then match returns the captures
from the pattern; otherwise it returns nil. If pattern specifies no captures, then the whole match is
returned. A third, optional numerical argument init specifies where to start the search; its default
value is 1 and can be negative.

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

string.reverse (s)
Returns a string that is the string s reversed.

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 call string.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 *$()%.[]*+-?) represents the character x
itself.
* .: (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.
* %w: represents all alphanumeric characters.
* %x: represents all hexadecimal digits.
* %z: represents the character with representation 0.
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* %0x: (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.

* [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%]1%-] 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.

* [*set]: represents the complement of set, where set is interpreted as above.

For all classes represented by single letters (%a, %c, etc.), the corresponding uppercase letter
represents the complement of the class. For instance, %S represents all non-space characters.

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

Pattern Item:

A pattern item can be:
* a single character class, which matches any single character in the class;
* 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;
* 9%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 V' at the beginning of a pattern anchors the match at
the beginning of the subject string. A '$' at the end of a pattern anchors the match at the end of
the subject string. At other positions, """ and '$' have no special meaning and represent
themselves.

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

match succeeds, the substrings of the subject string that match captures are stored (captured) for
future use. Captures are numbered according to their left parentheses. For instance, in the pattern
"(@*(.)%w(%s*))", the part of the string matching "a*(.)%w(%s*)" is stored as the first capture
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(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.

1.2.19.Input and output functions

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

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

io.writefile (file, data)

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

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

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

2. data string.format('%s value is %s', os.date('%c'), tostring(value
3. -- write to the end of log file preserving all previous data

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

5. file:write(data .. '\r\n’

6. file:close

Output:

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

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

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

2. -- split Lline by '=' sing

3. items line:split('="

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

6. key = items[ 1 ]:trim

7. value items[ 2 ]:trim

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

10. end

1.2.20.Script control functions

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

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

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

1.2.21.JSON library

Note: json is not loaded by default, use require(’json’) before calling any functions from this
library.

Jjson.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.

Jjson.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.

1.2.22.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 frue 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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Converts the given binary string to a hex-encoded string.

cnv.hextostr(hexstr)

Converts the given hex-encoded string to a binary string.

1.2.23.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
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1.2.24.Input and Output Facilities

The 1I/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 io.open returns a file descriptor and then all operations are supplied
as methods of the file descriptor.

The table io also provides three predefined file descriptors with their usual meanings from C:
io.stdin, io.stdout, and io.stderr. The 1/O library never closes these files.

Unless otherwise stated, all I/O functions return ni/ on failure (plus an error message as a second
result and a system-dependent error code as a third result) and some value different from nil on
success.

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

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

io.input ([file])

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 finish the 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);
* "w": write mode;
* "a": append mode;
* "r+": update mode, all previous data is preserved;
* "w+": update mode, all previous data is erased;
* "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.
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io.output ([file])
Similar to io.input, but operates over the default output file.

1.2.25.Mathematical functions

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

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

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

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

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

math.atan?2 (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
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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.logl0 (x)
Returns the base-10 logarithm of x.

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

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

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 xy to compute this value.)

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

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

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

1.2.26.Table manipulations

This library provides generic functions for table manipulation. It provides all its functions inside
the table 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 fable[i]..sep..table[i+1] --
sep..table[j]. The default value for sep is the empty string, the default for i is 1, and the default
for j is the length of the table. If i is greater than j, returns the empty string.

table.insert (table, [pos,] value)

Inserts element value at position pos in table, shifting up other elements to open space, if
necessary. The default value for pos is n+1, where n is the length of the table, so that a call
table.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.

1.2.27.0perating 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 (day of the year), and isdst (daylight saving flag, a boolean).

If format is not "*t", then date returns the date as a string, formatted according to the same rules
as the C function strftime.
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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 (¢2, t1)
Returns the number of seconds from time tl 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 ni/, plus a
string describing the error.

os.time ([table])

Returns the current time when called without arguments, or a time representing the date and time
specified by the given table. This table must have fields year, month, and day, and may have
fields hour, min, sec, and isdst (for a description of these fields, see the os.date function).

The returned value is a number, whose meaning depends on your system. In POSIX, Windows,
and some other systems, this number counts the number of seconds since some given start time
(the "epoch"). In other systems, the meaning is not specified, and the number returned by time
can be used only as an argument to date and difftime.

os.tmpname ()

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

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

When possible, you may prefer to use io.tmpfile, which automatically removes the file when the
program

ends.
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1.2.28.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 adress 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 adress. Returns group address a single Lua number
when second argument is nil or false and two separate bytes otherwise.

ipairs (1)
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 as nil. In particular, you can use next(f) 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 ¢, and nil, so that the construction

for k,v in pairs(t) do body end
will iterate over all key—value pairs of table t.

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.
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An optional argument specifies the base to interpret the numeral. The base may be any integer
between 2 and 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 metatable of e has a "__tostring" field, then fostring 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" (a string, not the value nil), "number", "string", "boolean", "table", "function", "thread", and
"userdata".

1.2.29.User libraries

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

Logic Machine Start page

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

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

4 s o " e @ X

._-I List view
Script name = Editor Keep ...
23 Add new script — =
user.test J g |.§/ o ..“_; \,)

You have to include your library in the script with the following command: require(‘user.test’)

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: fest
Keep source:

Save Cancel
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Include the library in the scripts

To use functions defined in user library, they should be included in the beginning of the script,
for example, user library with the name ‘test’ should be included like this:

require('user.test')

1.2.30.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.

Commen functions

]

1.2.31.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) =cript

Y

1.2.32.Tools
Logic Machine Neighbours: | Select neighb El Start page
Reactor Scripting COhjects Object logs Schedulers || Trend logs Vig, structure Visualization Wiz, graphics Utilities Enocean Alerts Logs Errorlog || @ Help
‘ Event-bazed | Resident Scheduled User libraries. Common functions Start-up (init) script | Tools. ‘
- p ——— s
i ©) 5 O b
g a
e :
Lg Export helpers
Script name Group address /tag = Description Category Ve
| Import helpers -
allon iz & Imp * (@] (%]

192.168.0.10/cgi-bin/scada/index.cgi#
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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

YVVVYVY

Restore scripting backup o

Restore mode: %) Rermove existings scripts and import from backup

() Append keeping existings scripts

Backup file: Select backup file... L_é

Save Cance

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

Category: Presence

Presence simulator (id: 1)

Type: Resident
Active: Yes
Script sleep interval: 20

Syhchronizes 002 value with 0071

-— 1if ohject exists "presence” wariable will ke a table, nil otherwise

presence = knxobject.get("address", "0/0/1")

-— check that object exists and data has kbeen decoded
if presence and presence.decoded then
-— result will be either "wvalue = true"” or walue = "false"

alert{"walue = %s", tostringipresence.data))

-- update 0/0/Z with the same data
knxobject.write("0/0/2", presence.data, dt.bool)
elae
alert("read error’)
end

» Show logs window — show logs in separate window
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1.3. Objects

List of KNX network objects appears in Objects menu. The object appears in the list by way of:
¢ sniffing the bus for telegrams from unknown group addresses (if enabled in Utilities)
¢ adding manually
e importing ESF file (in Utilities)

Logic Hachine Neighbours: | Seizct nsighbour [5] Stertozoe
Reactor Scripting Objects | Object logs Schedulers Trend logs Vis. structure Visualization Vis. graphics Utiities. Enocean Alerts Logs || Errorlog || @ Help
Object filter « Group address ~ Object name. Event... Datatype Current value Log Export Tags Object comments. Updated at Setv.. Vis. p...  Custo.
un ampt @ 01001 swien off v 01.01.2001 07:22:08 B 2
Harme or group address: A = @ = = - °
02 Lamg2 [& 01001 swich off ] ] 01.01.2001 07:22:13 [ B %]
s [& 0110t voclean) 0 ] [l 01.01.2001 0200:33 e B ©
Data type: 1 Temperature @ 00001 Temperature oc &} &} 01.01.2001 072228 E B ©
Not specified Bl
Tags (match al):
gy fiter] [cancel
© cd new obect || @ Auto update enablea | (5 clear Page|  1)of1 2 Displaying objects 14 07 &
Version: 20130927 CPU/10: 0.110.210.19, Memory: 8%

1.3.1. Object parameters

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

0Object parameters ¥

Object name: Temperature

Group address:

Data type: 09.001 Temperature i
Units / suffie C

Log: =]

Export: ]

Poll interval (seconds): 30 &

Tags:

Current value: 23C

Qbject 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.

Y ¥V VVYV

76



K N Xlogic.eu

» 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

YV

>
>

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

1.3.2. Object visualization parameters

By pressing on the 4 button of the corresponding object you can set specific visualization
parameters for this type of object.

1 bit
Yisualization params b4
Ohject: Button 1 (1f1f1)
Contral type: Checkbo v
Toggle

Checkbox

L e ! =]

e Control type — type of the visual control element

o Toggle
o Checkbox

4 bit (3 bit controlled)

Yisualization params =
Chject: tht (9/1/1)
Step size: 23% e
Save Cancel

e Step size — step size for example for blinds control
2 bit (1 bit controlled), 1 byte unsigned integer (scale), 1 byte signed integer, 2 byte unsigned
integer, 2 byte signed integer, 2 byte floating point (temperature), 4 byte unsigned integer, 4 byte
signed integer, 4 byte floating point
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Yisualization params 4
Ohject: Send always 30% (2/2/3)
Contral type: Slider b
Minirmum value: a =
Maximum value: 100 =
Save Cancel

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

It
o Direct input / Step +/-

It

e  Minimum value
e Maximum value

1.3.3. 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 *
Ohject name: Weather T High Object name: Output 1
Group address: s/1/5 Graup adidress: 121
Data type: 09, 2 byte floating paint Data type: 01.001 switch
Plerwy walle (210 Menw value: false v
Save Cancel Save cancel
1.3.4. Custom values
If special value naming is necessary, use this icon |2 to setit up (only for Boolean and

Integer data types)
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Custom values ¥

Default text: | Bedroom light

Object value: |0 | Display text: | Light off (5]
Object value: |1 | Display text: |Light on (%]
Save Cancel

1.3.5. Object control bar

(&) Add new object || | &) Auto update enabled || | 5 Clear ||| [4 | 4 || Page 2lof2 || b |k | |2

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

Y VVVY

1.3.6. 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.
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Logic Machine

Scripting Objects

Object filter

Name or group address:

button

Data type:
Mot speciied

Tags (match any):

Version: 20130208

K NXIogic.eu

Start page
Object logs Schedulers Trend logs Vis. structure Visualization Vis. icons Utilities Enocean Alerts Logs Errorlog || (@ Help
% Group ...  Object name Data type Current va... Log Ex... | Tags « Object comments Se...
411 Button A Play/Pa...  01.1 bit (boolean) 0 1} ) EnOcean 001ESE... & B L:_, %]
4z Button B Next track  01. 1 bit (boolean) 0 B B EnOcean 001ESE... (g B [ @
4103 Button C Volume ... 011 bit (boolean) 0 B O EnOcean 001ESE.. (g B [ @
4104 Button D Wolume ... 01.1 bt (boolean) 1 B B EnOcean 001ESE.. (g B [ @
v
Fitter || Reset \.5) Add new object @Autu update enabled | | (7] Clear ||| |4 Page 1|0f1 L] 1.'?_\7" Displaying objectz 1 -4 0f 4

© Embedded Systems 2013

1.4. 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

Scripting Ohjects

Object log filter

Start date:
O3

End date:
3

Name or group address:

Value:

Source address:

Version: 20130208

Start page
Object logs || Schedulers Trend logs Vis. structure Visualization Vis. icons Utilities Enocean Alerts Logs Errorlog || @ Help
%% Log time Object add... | Type Source ad... Object name | Decoded value Data type Object data (numb...
20022013 14181 118 read 15.15.255 temp — 09.001 Temperature =
T 20022013 14:16:41 1185 read temp — 05.001 Temperature
20.02.2013 14:15:01 1M read temp — 09.001 Temperature
20022013 141321 118 read 15.15.255 temp — 05.001 Temperature =
] 20022013 14:11:41 118 read 15.15.255 temp — 09.001 Temperature 1
20022013 14:10:01 1185 read 15.15.255 temp — 05.001 Temperature
20.02.2013 14:08:21 1M8 read 15.15.255 temp — 09.001 Temperature | 4
20.02.2013 14:06:41 1185 read temp — 05.001 Temperature
20.02.2013 14:05:01 118 read 15.15.255 temp — 09.001 Temperature
20022013 14:02:21 118 read 15.15.255 temp — 05.001 Temperature
20.02.2013 14:01:41 1M read 15.15.255 temp — 09.001 Temperature
20.02.2013 06: 115 wirite temp 42 05.001 Temperature 1414
20.02.2013 0 118 write temp 43 09.001 Temperature 1433 A
| Fitter || Reset (G clear | Page 1 ofar || B[R] |2 Displaying logs 1 - 25 of 1002

© Embedded Systems 2013

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

YVVVVYYVY

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
Value — specific object value

Source address — specific source address

You can clear all logs by pressing on Clear button.
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1.4.1. 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®.

o In Scripting -> Scheduled add the script which will run once an hour
Logic Machine Start page

Scripting COhijects Object logs EBuildings Wisualization Visualization icons Ukilities Enacean Alerts Logs Error log || @ Help

Evert-baszed Resident
J.L - Scheduled script S
= = Sript name: FTP CS¥ log
Minute: @ o
Script name Start at (cron for Edltor Active
: *
Floor heating on 0616%%% Hodr: @ ] @] & X ]
Flaor heating off 081944* Day of the manth; @~ [y (] & X}
securtty lighting O0-25%%% Month of the vear: Every manth of the year 7 <] © <& =4
ST e e Day of the week: Every day of the week v el @ L) ©
auto_shutter_cortrol St e @ & xJ
Activer a
Categary: w7
Description:
| Save || Cancel |
Yersion; 20120104 Embedded Systems 2011

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

1. require('socket.ftp")

3.-- ftp file

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

5.-- get past hour data (3600 seconds)

6.logtime=o0s.time() - 60%60

8.-- list of objects by id

9.objects ={}

10.

11. -- objects with Logging enabled

12. query ='SELECT address, datatype, name FROM objects WHERE disablelog=0'
13. for _, object inipairs(db:getall(query))do
14. objects[tonumber(object.address)|={

15. datatype=tonumber(object.datatype),

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

17.}

18. end

19.

20. -- csv buffer
21.buffer ={'"date","address","name","value"'}
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22.
23.

24

25.
26.

27.

28
29

31.

32
33

36.

37
38

41

46

50.

51

54.
. -- add to buffer
56.
57.
58.

55

59.
60.
61.
62.

63

64.
65.

K NXIogic.eu

-- get object Llogs

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

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

. -- found matching object and event type 1is group write
. if object androw.eventtype=='write'then
30.

datatype=object.datatype

. -- check that object datatype 1is set
. ifdatatypethen

34.
35.

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

. -- remove null chars from char/string datatype
. ifdatatype==dt.charordatatype==dt.stringthen
39.
40.

data =data:gsub('%z+', '')
-- date to DD.MM.YYYY

. elseifdatatype==dt.datethen
42.
43.
44.
45.

data =string.format('%.2d.%.2d.%.2d', data.day, data.month, data.year)
-- time to HH:MM:SS
elseifdatatype==dt.timethen

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

data.second)

. end
47.
48.
49.

else
data ="'

end

. -- format csv row
52.
53.

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))

table.insert(buffer, csv)

end

end

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

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

. end

-- error while uploading
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66.if err then
67. alert('FTP upload failed: %s', err)
68. end
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1.5. 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.

Logic Machine Start page

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

Schedulers. Holidays.
.
© i\
Name Object Start date End date Events | Active
ddd 4/1/4 (Button D Volume DOWN) 01 January 31 December o @
termostats 41413 01 January 31 December 8] \3
Alle DUEST 111 01 January 31 December & 8] [%]
Programme horaire R +1 w27 01 January 31 December & Q @
Programme horaire R + 2 1/0/0 01 January 31 December Y © [5)
march 1100 01 February 231 March e ) @
test domo 02T 01 January 31 December i O [5%)
Version: 20130208 © Embedded Systems 2013

1.5.1. Add new scheduler

Scheduler ¥
Object: 1/1/6 termp 7
Active:

Marme: Thermostat
Start date: 01 +| [January hd
End date: 31 2 | | December ¥
Save Cancel
» 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
» End date — end date of the scheduler
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1.5.2.

Events for

Start time:
12:00

22:00

@ Add ne

Event

K NXIogic.eu

Scheduler events

scheduler Thermostat X
Days of the week Value Active
we, Th 24 o] @
Mo, Tu, We, Th 20 o) @

w oevent

can be added both in administrator interface as well as by end user in the

special User mode schedulers interface.

Event X
Active:
Value: 22
Start time: o0 |So0 o
Days of the week: FlMme ElTu Elwe ETh [EFr
5 [su Hol
Save Cancel
Active — define the event active or not
Value — value to send to the group address when the event will be triggered
Start time — start time for the event
Days of the week — days of the week when the event will be triggered.
Hol — holidays which are defined in Holidays tab
1.5.3. Scheduler holidays

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

Holiday *®
Mame: Mews Year
Date: 31 %! |December  |v | |2013
@ Leave year blank for recurring holidays

Save Cancel
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Name — the name of the holiday entry
Date — date of the holiday

1.6. Trend logs

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

Logic Machine Start page

Saripting Objects Object logs Schedulers Trend logs | Vis. structure Visualization Vis. icons Utilities Enocean Alerts Logs Errorlog || @ Help

Name Object Log type 1 minute data Hourty data Daily data Monthly data Log size Created
Test1233 SiiB Absolute value 1 hour 1 year 1 year 1 year T3 KB 201M12.11.15 02:00 \,9
Setpoint 11486 (temp) Abselute value 1 hour 30 days 30 days 1 year 2KB 2013.02.12 1525 \,)
(&) Add new trend log
Version: 20130208 © Embedded Systems 2013

1.6.1. Add new trend log

Trend log #
Ohject: 1/1/6 termp R
Mame: Setpoint
Log type:

1 minute data: 1 hour e
Hourly data: 30 days ""
Daily data: 30 days 4
Monthly data: 1 year i

Save Cancel

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

Name — name of the trend

Log type [Counter, Absolute value] — type of the log. Counter type is used to count the
date, Absolute value — saves the actual readings

1 minute data — 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
Hourly data — average value of hourly data for specific time interval

Daily data — average value of daily data for specific time interval
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Monthly data — average value of monthly data for specific time interval

Note! One trend data point reading takes 8 bytes of flash memory. E.g. reading some
value once in every 10 minutes, will consume ~0.4MB of flash each year.

1.7. Visualization structure

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

Logic Machine

MNeighbours: | Select neighbour [¢] stertpece
Reactor || Saipting || Objects || Objectlogs || Scheduers || Trendlogs || Vis. structure || Visualization || Vis. graphics || Utiibes | Enocean | Alerts || Logs || Emorkeg | @ Hele
Levels / Plans || Layouts /Widgets
Hame Visible Description Duplcats. Hove up Hove down
e tn * & © Q
ig] ining reom Usermode, Touch Cn + & ()
i) Bearoom Usermode, Touch o 7 s P
=) Fioor2 5] + ¥ @ Q
(5] Bedroom up Usermode, Touch [E55) + ¥ [%]
House 2 0y * L2 Q (<]
ig] Kitchen Usermode, Touch Cn + & Q
D Add new level

By default there is Main level added. To add a new level/building, press “Add new level” button.

Level X

Level name:

Description:

Save Cancel

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 &,

Select which item to add X
Add second level

Add plan
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Plan S
Parent: Main
MName: Dining room
Layout: - v
Usermode visualization: Show W
Touch visualization: Show 7
Background image: A4
Background color: #FFFFFF |+
Repeat backaround image: [
Admin only access: =
Save Cancel
» Plan name —name for the plan
» 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

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

Background color — choose background color of the plan

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

Admin only access — enable admin only access for this floor

YV VvV YV V VYV

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

Select image ¥

apartment2.jpg apartment3.jpg images.jpg
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You can duplicate the plan with all its objects and settings by pressing on icon. [f
Levels can be sorted by pressing # and # icons.

1.7.1. 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 v:
Parent: Layouts
Mame:
Background image: ~
Background color: #FFFFFF | v

Repeat background image: [

Save Cancel

Widgets are used to combine several objects under one object in visualization.
Background image for the widget should be added in Vis.graphics =2 Images/Backgrounds in
advance.

Widget ¥
Parent: Widgets
Marme: thermostat
Background image: arey.png R
Background color: #FFFFFF | v

Repeat background image: [

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

Logic Machine

Reactor Scripting Objects Object logs Schedulers Trend logs Vis, structure Visualization Vig. graphics Ut

Structure <«
=2 Main
@ Dining room
(15| Bedroom
=3 Floor2
@i Bedroom up
= [ House 2
@ Kitchen
|| Layouts
=2 Widgets
@ 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 > | |
Status object: Use main object b
Custom name:
Read-only:
Hide in Touch:

BEOO

Hide background:

Send fixed value:

Mo bus write: [T In Usermode Touch
Pin code:
Widget: |ND widget |"|
Display mode: Mo widget
On icon: lthermosmt
Off icon: hd
Show contral: [E] In Usermode
| Addteplan ||  Cancel |
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1.8. Visualization
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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.

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

Neighbaurs:

Reactor || Seripting || Objects || Objectlogs || Schedulers | Trendlogs | Vis. structure || Visualization || Vis. graphics || Utiities | Enocean || Alerts || Logs | Errorlog || @ Help
Structure « i 4 Plan editor
! n ! LN ]
=[] Main g i S Object
i8] Dining room : a S k] (o= |
i8] Bedroom B e SRR | 3 et Main object:
B3 Floor2 | N V. ‘ I i “ sl » ] Status object:
lum| Bedroom up : |_ wepa[aral]. H i
= 2 House 2 il L 3 = H £ Custom name:
B o SNNE
lig] Kitchen ! & s Read-only:
Lay 5 [ = =
o0 | < Hide in Touch:
= £ Widgets RN 2
i8] thermostat 5 | ; | | Hide background:
| | it i == send fixed value:
l il R [ | s W |
| G s Yo F No bus write:
i Sk : s f
| z @ N i Pin code:
o 3 f
=
% (] E Widget:
g ]
£ s r i v Display mode:
r— - = on icon:
& S i
E] Off icon:
§ Show controk
[—— T Ti L
Plan link
Camera
Graph
Textlabel
Image
Gauge
- " Frame
Plan width: 1024 =
Plan height: 768 S il

Version: 20130327

1.8.1. Plan editor

Select neighbour [¢] Startpage

(131 [~ (&)

Use main object b

EOO

[E] In Usermode/Touch

No widget e
Tcon et
music-on.png ¥
music-off.png e
[E] In Usermode

| Addtopian || cancel |

+ [+ | ]| [*] [+ ][+

Save and reload plan |

CPU/IO: 0.430.40 0.33, Memory: 5%

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:
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Plan editor

Object

Main object:
Status object:
Custom name:
Read-only:
Hide in Touch:

Hide background:

Send fixed value:

Mo bus write:
Pin code:
Widget:
Display mode:
On icon:

Off icon:

Show control:

Text styles

Plan link
Camera
Graph
Text label
Image
Gauge

Frame

VVVVYVYYVYY

1/1/1 lamp1
Use main object
Lamp

O

a

[ In Usermode Touch

1234

Mo widget
Icon and value
lamp-on.png
lamp-off.png

[ In Usermode

Add to plan

Sawve and reload plan

Cancel

Object — new object to be added to the map

Plan link — linking several floors with special icons

Camera — IP web camera integration into visualization

Graph — Real-time graph to monitor value of scale-type objects
Text Label — text label to put on visualization

Image — Add specific image on the visualization

Gauge — Metering gauge

Frame — add frame object to the visualization

K NXIogic,eu

On the left side of the plan Vertical guide and Horizontal guide fields appears, once the plan
editor is unlocked. This is used to see guidelines for adapting specific plan to specific device

resolution.

Vertical guide:

Horizontal guide:

640

4 4

440
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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

Default Icon— Default icon of scale-type objects. Icons library is located in Vis.graphics
= Icons tab

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

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

Show control — scale-type object specific setting defining either to show the control in

Usermode visualization without icon
- 27.00 +

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
Min value |0
Min value |10

Min value |20

Max value |0 Icon | sun-moon-off M

Max value |10 Icon |sun-moon-on M

Max value |20 Icon | sun-rain-on M

AR

RIRIRIE

Max value |30 Icon | sun-rain-off h

€ Add icon

Save Cancel

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.
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1.8.3. Plan 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.

Plan editor »
Object +
Plan link =

Plan: Bedroom up =7
Custom name:

Hide in Touch: B

Hide background:

Display mode: Icon 7
Icon: goto-down.png ~

Active state icon: goto-right.png 7

Add to plan Cancel

Camera
Graph
Text label
Image

Gauge

+ | [+]|[+]|[+][+] [+

Frame

Save and reload plan

Plan — Linked plan name or link to Schedulers / Trends

Custom name — name for the link

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)
Font size — size of font

Text style — text style — bold, italic, underscore

Custom font — font name

Font color — font color

VVVY ¥V VVVVYVY

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.

1.8.4. Camera

Logic Machine supports third party IP web camera integration into its visualization.
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Logic Machine Start page

Saipting || Objects || Objectlogs || Schedulers || Trendlogs || Vis. structre || Visualization | Vis.icons || Utiities || Enocean || Mlerts | Logs || Erorleg || @ Help

Structure « : oo — o Plan editor td
iy Object >
‘ k| ) ) S| Plan ink +
prel 3 3 S
| 4 Camera e
N : | = b .
I —‘ { 3 F- Source url: http://192.168.1.212/mipg/vii
i]J i i @ TN Y g Width: 300 &
X NN | i Height: 200 =
1 ‘7 i v Custom name:
h ‘:;_,J e £ Auto open window:
{ S 3 Hide background:
| z Sort order: e
e M = Tel
HE
= . == i — Save Duplicate Reset
Link to lounge < Ecgh *
Text label +
Image +
Vertical guide: 1024 & e =
Horizontal guide: 768 S - Save and reload plan
< m ;
» Source url — source address of the video stream
» Width — sub-window width for displaying of picture
» Height— sub-window height for displaying of picture
» Custom name — name for the object
» Icon — icon for the object
» Auto open window — automatically open video window
» Hide background- hide icon background

Note! If IP camera requires user name and password, enter the url in 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

Saripting || Objects
Structure
B[ Home
[i&] Fioor 1
i Floor 2
1] Floor 3
B[22 Bungalow
(i&] Cinema Room
i Living Room
1] Dressing Room
[iE] Kitchen
[i&] conservatory
i@ w.c.
i utitiy Room
B[ Study
i8] Study
=1 Guest House
1= Bedroom
i8] Lounge:
i8] Shower Reom
3 Study
i Study
@[ Layoutsividgets

(5] test

Schedulers

Vis. structure

Visualization

Vis. icons

K NXIogic.eu

Startpage

Object logs

Trend logs Utiities || Enocean | Alerts || Logs | Errorlog | @ Help

4| Y =
Ui

f

uBuamy

T

woasiolg

Link to lounge

[l w

1.8.5. Graph

Plan editor

Object

Main object:
status object:
Custom name:
Read-only:

Hide in touch:
Sort order:

Hide background:
Send fixed value:

Display mode:

Plan link
Camera
Graph
Textlabel
Image

Gauge

<>

vl

Icon and value =

Add fo plan Resst

| Unlock current plan for ediing

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.

Logic Machine Start page
Seripting || Objects || Objectlogs || Schedulers | Trendlogs || Vis. structure || visualization || Vis.icons || Utiities || Enocean || Alerts | Logs | Errorlog || @ Help
Structure M B e *| Planeditor »|
e e L . . 7 T o ) .
= = i 3 0 SN Object e
s Fioor 1 ‘ R Eam 7 loall Plon fink &
lil Floor 2 & & b = S e
lgm Foor 3 ! : | : I\ ) Camera -
= [ Bungalow = N i i Graph -
i Cinema Room f 1 @
[f@ Living Room }: 3 Ll Data object: 1/1/5 temp =
fim Dressing Room = j“' e Custom name:
lim) Ktchen W R E —
8 Conservatary : i . = Tcon: blue-on [~
i w.c if | [ ) 2| | Width: 640 2
lid Utitly Room T S S Nk 1 TS =
& B Study | D, & N P: Height: 480 =
™ XY I
i Study = 6 _J 3 1 4&S) Humber of points: |10 2
3 il
= [ Buest House RN
- (] Auto open window:
i8] Bedroom z i - P ]
{um| Lounge T 5 L"* 7 5 Hide background: ]
i Shower Room — [ §
& [ Stud q i
i Study. %
3 [ Layoutsiwidgets g =
i test Li.. = i L4
e i
’ | Addtoplan || Reset |
Link'to lounge i
Textlabel +
Image +
= Gauge +
Vertical guide: 1024 =
Horizontal guide: 768 ) ~[ 1] Save and reload plan |

VVVVVYVYY

Data object — group address of the object

Custom name — name of the object

Icon— icon to launch the graph

Width — sub-window width for displaying the graph

Height— sub-window height for displaying the graph

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
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Once the graph parameters are defined, press Add fo 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.

Logic Machine Start page

Scripting || Objects || Objectlogs || schedulers || Trendlogs || vis. structre || visualization || vis.icons || utiities || Enocean || alerts || Logs || Emorlog | @ Heb

Structure Ll P =
I 3 L 3 ="

=N 4
o N

Plan editor >

|

B[ Home
[i&] Fieor 1
[id Fioor 2
i Floor 3

B [ Bungalow
i Cinema Room
(i Living Room
i Dressing Room
i8] Kitchen
[ Conservatory
}ﬁw c. 2
i utitiy Room

B[ study
[ig] Study G
=1 Guest House
i Bedroom 20
1] Lounge
i8] Shower Reom
(55 Study
i@ Study
=[5 Layouts/vidgets
(i test Y

Object
Plan link
Camera

Graph

woar-Sumeig

Data object: ~

1
2/ B

x
o
(e}

Custom name:
Icon: No icon (text only)

Width: 640

@D‘

Height: 480

g€ ¢

@)

1 Number of ponts: |10

Auto open window:

Hide background:

Add fo plan Resst

—| | Textlabel +

0 Inage
17:28:5117:28:5517:29: 1217:29: 1717:29:2217:29:2617: 29: 3117: 28:3517:28:43

Gauge +

- Uniock current plan for editing

1.8.6. Text Label

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

Logic Machine Startpage

Saripting || Objects || Objectlogs || Scheduiers || Trendlogs || Vis. structure || Visualization || Vis.icons || Utiities | Enocean || Alerts || Logs || Errorlog | @ Help

Structure wff 1. L
LI~

| Plan editor »]

3 [ Home
[ Floor 1

1) S Object -
sl 7} loed Plan Ik +
.
-

i@ Fioor 2
(i@l Fioor 3 /

I ) Camera

3 [Z2 Bungalow
i@ Cinema Room | @

] Living Room i

Yo Y Graph

Fi Text label

[ Dressing Room "“
[ tchen L o =
(] conservatory T \

Text: Text label

Font size: 16 S
Text styles: B @7 Ou

Custom font: Tahoma 2

Font color: #33' X

X
1

Ewe 12 L
i =
[iE] utity Room T o ~ Yo | W
3 [ Study | b 4, T &5
sl Stucy [ e o i _j 3
= Guest House - o \‘;ﬂ_
[i=] Bedroom
i8] Lounge 5 S
[ Shower Room =

WEH

e

Link to lounge

| adatopan ||  Reset |

Image *

G +
Vertical guide: 1024 e

< <>

Horizontal guide: 768 - Save and reioad plan

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

VVVYY
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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.

1.8.7. Image

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

Logic Machine Start page

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

Structure « & .
e . TR T ! 4.

= ) SN S ..‘. —».. it EbEel
BEEEL n R L IR

Plan editor »|

& [ Home

Plan link

Camera

Graph
Text label

V| #) @) )| &

155
fit
[
16
B

TS ANANENAR i B Image

Source urk: http:/{/openrb.com/wp-conter
Width: 200

<3

I

Height: 250

<>

External link:

L
#H

e
[
|

Link to lounge < Text/labél

Add fo plan Reset

G +
Vertical quide: 1024 =

SRR E]

Horizontal guide: 768 b | Save and reload plan

Image source [Local; Remote] — image source location

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

Height — height of the image

External link — external link URL when pressing on the image

YVVVYY

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.

1.8.8. Gauge

Gauge allows visualizing and changing object value in the gauge.

» Data object — KNX group address

» Size —size of the gauge

» Custom name — custom name for the object
» Read only — make the gauge read only
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Startpage
Saripting || Objects || Objectlogs || Schedulers || Trendlogs | Vis. structure || Visualization | Vis.icons || Utiities || Enocean || Alerts || Logs || Errorlog || @ Help
Structure ] |- ; | | Plan editor )
e T - T ; =
= [ Home — i Y 0 - Object +
i Floor 1 BH S b [Sximl_ 7] | Planlink -
i Fioor 2 ] et if S e
i@ Floor 3 ! : I ] I ‘-1 /! Ce k2
= [ Bungalowr = AN pt mu Graph +
i3 Cinema Room @ = 2| g B Textlabel +
lid Living Room H t o 2 L - =
i@ Dressing Room = 'jn’ o dms
i Kitchen > = Gauge -
o e
i Conservatory IR -
S o Gl ot L L | _| | Data object: 1/1/5 temp N
lig) utitty Room i T = b | | B Size: 200 =
; 3 7
=] Study RRRYS A >4 A NVa
. 5 o ® 323 N s Custom name:
i stuay )
) g il
& B Guest Hous -1 -anly:
B [ Guest House o i Read-onfy: =
5] Bedroom z i
£ /
i Lounge g % It v -
[{@ Shower Room st — 5§
= [ Study 5 o : 3
i [ I
& [ Layeuts/\Widgets R
i test 0 o b
. Textlabel
Link to lounge
| Addtopian || Reset |
Vertical guide: 1024 2
Horzontal quide: 768 = = Save and reload plan |
4 il b

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.

1.8.9. Frame

Logic Machine Neighbours: | Select neighbour [] Startpage
Reactor || Scriptng | Objects || Objectlogs || Schedulers | Trendlogs || Vis. structre || Visualization | Vis. graphics || Utiities | Enocean || Alerts || Logs || Errorloa || @ Heb
Structure < HE 1 ; i i ~| | Planeditor »
= [ Main & ooy 3 p Object +
z - B ienaEnmaar) el = +
[im] Bedroom JL [RAaAN — i o=
=3 Floor2 | b 1l THE LG ) Camera &
(i) Bedroom up = \L; I‘ 1 Y § b Graph T
= [EiHouse 2 ; i |j 3 enl) ; £ Text Iabel -
i8] Kitchen : S Li g
: — i e = +
Layouts i =5 < —“ = = g [pmoo
=[] Widgets fe ~| | Gauge +
wge .\ SR # =
[i thermostat 3 nifei]] % SN — -
| | i | R - -
T | == — e Source: [ud
| e ) = 7 = , = —
| i z | : ut
o = ! o ; Width: 480 Z
-
150" =
g 3 AT o W Ll | Height: 320 =
E A \/ 1 \ [ .
b A :77 o Custom name:
3 ¢ Hide in Touch: B
& I
: =
i b
— Tk
| Addtoplan || cancel |
Plan width: 1024 & i
Plan height: 768 5 , - Save and reioad plan |

Version: 20130927 CPU/IO: 0.13 0.210.27, Memory: %

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

Url — Source URL of the page to integrate

Width — width of the frame

Height — height of the frame

Custom name — custom name of the frame object

External link — external link URL when pressing on the image
Hide in Touch — defines either to hide frame in Touch visualization

YVVVVYVYVYYVY
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Logic Machine Neighbours: [ Seiect neighbour [¢] Startpsce
Reactor | Saipting | Objects || Objectlogs | Schedulers || Trendlogs | Vis. structure || Visualization || Vis. graphics || Utiities || Enocean || Alerts | Logs | Erorlog | @ Help |
Structure <« | Plan editor »|
= [ Main Object s
&5]Dining room y Plan ik -
fim] Bedroom )!;4
=EIFloor2 it -
(5| Bedroom up £ < 888 b4 Graph +
B House 2 Text label +
[ig] Kitchen
. . Image +
[ Layouts Status: active, period: 1 January - 31 December & Edit =
= [ widgets. Gauge +
5] thermostt Value  Runat © Add event EoiE -
Source: Schedulers oe
Light oft  [[EEL] @ Edit X Delete Width: 480 2
Height: 320 &
Light off [ we | sa-su | Holiday | @ Edit % Delete ot
ustom name:
Hide in Touch:
Add o plan Cancel

Change Touch object order |

Version: 20130227

1.9. Vis. graphics

T

Uniock current plan for editing

CPU/I0: 0.2810,290.30, Memory: 8%

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

Logic Machine Neighbaurs: | Select neighbour [v] Startpace
Reactor || Scripng || Objects | Objectlogs || Scheduers || Trendlogs | Vis. structure || Visuslization || Vis. graphics | Utities || Enocean || Alerts || Logs || Errorlog || @ Help
Tcons || Images /Backgrounds || Edit custom €55

e ¢

alarm-bell-off. alarm-bell-on.
back-forward-. back-forward-

a b

door-on.png fan-off.png

v

key-on.png lamp-off.png
@ aAddicons ||| [F Delete selected|

Version: 20130927

a

slarm-off.png

blue-off.pg

1

fan-on.png

lamp-on.png

alarm-on.png

lock-zlt-off.png

o] v 4

arrow-alt-dow arrow-alt-eft.

@

blue-on.png camera.png dock-alt-off.png
4 - P
ra - -

goto-down.prig aqoto-eft.png gota-right.prg

% 2

lock-alt-on.png lock-off.png

>

arrow-alt-ight

Clock-alt-on.png

2

goto-up.png

cl
-]

lock-on. png

A

arrow-alt-vp.p
- OFF
O]

dockoff.png

areen-off.png

@)

meter-off.png

+

arrow-down.png

&)

cock-on.png

@

green-on.png

@)

meter-on.png

-

arrow-left.png

o

defauit-off.ong

-

arrow-right.png

LV

defauit-on.png

1%

o
heat-cold-off. heat-cold-on.
music-off.png music-on.png

1+

arrow-up.png

| |

door-off.png

key-off.png

x

ok-cancel-off.

CPU/IO: 0.170.240.23, Memory: 8%

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

supported.
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Add new graphics bl

Name (optional):

File: Choose File | Mo file chosen

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

| Save | | Cancel

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

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

Logic Machine

| Reactor H Scripting ” Objects ” Object logs H Schedulers H Trend logs H Vis. structure H isualization H Vis. graphics H Utilities l

[ Icons ” Images / Backgrounds |i Edit custom CSS l

Ay

apartment2.jpg apartment3.jpg grey.png images.jpg planl.png
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1.10. Utilities

There are following utilities in the tab available:

Logic Machine
Reactor || Seripting || Objects || Objectlogs || Schedulers | Trendlogs || vis. structure || Visugization || Vis. graphics
Import ESF file Import neighbours Reset/ clean-up Factory reset Date and time

Version: 20130927

Install updates Backup Restore

L4 | O | © I A T

K NXIogic,eu

Neighbours: | Select neighbour [+] Stertosee

Enocean || Mlerts | Logs || Errorlog || @ Help

Configuration System

CPU/IO: 0.360.33 0.31, Memory: 8%

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 | No file chosen

@ 1t wil 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

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

visualization aswell
Reset [ clean-up *

Objects:
Object logs:
Alerts:

Logs:

Error logs:

Ooooooo

Script storage:

Save Cancel

Factory reset— delete all configuration and return to factory defaults

Factory reset

||

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

. 50.

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

Yes No
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Date and time — data and time settings

Date and time *
Current: Tue Jan 2 03:20:43 2001
Time: 3 c 20 c 43 c | © set from system|
Date: 02.01.2001 a3
Timezone: uTc v
Save || Cancel |

Install updates — install Logic Machine update file *.Imu. Logic Machine will reboot
after successful update

Install updates

Update package fila: Choose File | Mo file chosen

@ Make sure that update package can be installed for the

version ¥ou are
using. Logic Machine will reboot after successful update

Save || Cancel

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

Restore— restore configuration from backup
Restore

LM backup file: Choose File | Ho file chosen

@ warning: maximum backup size is 16MB.
Current database, scripts and visualization will be deleted.
Logic Machine will reboot after successful restore

Save || Cancel
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Configuration — by clicking on the arrow, KNX Connection and User Access settings can
be access. By clicking on the Configuration button, system general settings appear.

Configuration *
Interface language: English R
List items per page: 25 C

Autornatic address range start: | 1/1/1

Discover new objects: Yes, bus sniffer enabled 2
Object log size: 1000 c
Default log policy: Log only selected objects v
Alert log size: 200 c
Log size: 200 C
Error log size: 200 C
Usarmode sidebar: Show as overlay (auto-hide) hd
Usarmode view: Center plans, enable auto-sizing hd
Show alerts in Usermode: [l

@ » If log size is chanaged to a smaller value, excess logs wil be deleted on next
auto clean-up (every 15 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

List items per page —count of lines per page e.g. Objects, Object logs, Alerts etc.
Automatic address range start — start group address when using automatic
addressing in scripts, 10O 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

Usermode sidebar [Show docked; Show as overlay; Hide] — defines how the side
bar is located in Usermode visualization

Usermode view [Align plans to top left, no size limit; Center plans, limit size;
Center plans, enable auto-sizing] — defines the look of Usermode visualization
Show alerts in user mode — once new Alerts is triggered it will pop-up in User
mode visualization
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Home I
Fioor 1 a
Floor 2 N
]
s
Floor 3 H
g
Bungalow 3 3
: @ The page at 192.168.1.211 says:
Cinema Room
Ity alert text
Hallway o
Guest House - I
[ peroon | L o
Bedroom — i ¢
i \ Y lh s ¢
Shower Room = T, | BN I 4 4
§ \ Y L: i ¥
L w
g 3 >
§ gL
=
£ I R s

Note! Interface reload is required when changing "List items per page" or "Language" parameter

Note! If log size is changed to a smaller value, excess logs will be deleted on next auto clean-up
(every 15 minutes)

Note! Log policy only affects new objects, current per-object log settings are kept unchanged
Warning! Excessive object logging degrades Logic Machine performance

System — by clicking on the arrow near System button, KNX Connection and User Access
settings can be access. By clicking on the System button, network configuration window opens in

new browser’s tab.

| System

|;| KNX connection

|;| User access

1.11. Alerts

In Alert tab a list of alert messages defined with alert function in scripts is located. The messages
are stored on the compact flash.
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Alert time Mezzage
01.01. 1970 1020042 read errar
01.01 1970 10:20022 read errar
01.01. 1970 1020002 read errar
01.01 19701001 255 rescd errar
Page 1 lofas || | k|2 Displaying alerts 1 - 25 of 2317

On the communication panel you can jump by pages

|
and reload the page. Page| 1 )of93 || b | Pl ||

Example

1.temperature 25.3

2.

3.if temperature 24 then

4.-- resulting message: 'Temperature lLevels are too high: 25.3'
5.alert('Temperature level is too high: %.1f', temperature
6.end

1.12. 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 Errorlog || @ Help

Error time Script name: Error description

22.02.2013 09:29:51 init-script Line &: attempt to index global temperature’ (a nil valug) j=
21.02.2013 06:08:48 weather_data_“ahoo Line 20: attempt to index field *current’ (a nil value) ._
16.02.2013 07:12:08 weather_data_“Yahoo Line 20: attempt to index field "current’ (a nil value) ‘:
15.02.2013 23:51:55 weather_data_“ahoo Line 20: attempt to index figld "current' (a nil value)

12.02.2013 15:23:39 init-script Line §: attempt te index global ‘temperature’ (a nil valug)

11.02.2013 18:48:30 init-script Line §: attempt to index global temperature’ (a nil valug)

11.02.2013 17:47:40 init-script Line &: attempt to index global ‘temperature’ (a nil value)

08.02.2013 20:00:02 event-Volume down cannot open /lib/genchm-scadasscripting/S7.lua: Ne such file or directory

N5.A%A04D 49.09.44 ind mrint Lina £ mbbmmnd o indass alakalSamaasabieat i il salsl

G cear| | 4 | 4 || Page 1of8 || b [ Displaying errors 1 - 25 of 200

1.13. Logs

Logs can be used for scripting code debugging. The log messages appear defined by log
function.
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Logic Machine
Scripting Objects
Lo time
15052012 1420033
15.05.2012 14:20:28

15052012 14:20:23
15052012 1420118

[Tl Clear

Version: 20120419

Object logs Buildings Wisual

Page

Message

*arg: 1 * table: [f2] * number:
*arg: 1 * table: [f2] * number:
*arg: 1 *table: [2] * number:

*arg: 1 *table: [2] * number:

&

1 [ofi 1 [ B |

ization || Visuslizationicons || Utilities || Alerts

K NXIogic.eu

Start page

Logs Error log @ Help

T 20 [f1]* number: 10 * arg: 2 * number: 127 *arg: 3 * string: test
T 20 [f1]* number: 10 * arg: 2 * number: 127 * arg: 3 * string: test
T 20 [f1]* number: 10 * arg: 2 * number: 127 * arg: 3 * string: test
T 20 [f1]* number: 10 * arg: 2 * number: 127 * arg: 3 * string: test
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1.14. Help

Documentation for scripting syntaxes is displayed in Help tab.

& C  © 192.188.1.211/cg-bin/scadaindex.cgi 9% X
GenoHM KM Logic Machine Stark page

Scripking Objects Object logs Buildings Wisualization Visualization icons Lkilities Alerts Errorlog || &) Help

Mote: all user scripts share the sarme data storage. Make sure that same keys are | &

Help topics -
o not used to store different types of data.
=7 Scripting
=|Basics and script types s 3
=]Be: il Examples
=] Ohject functions
=] Data type functions The following examples shows the basic syntax of storage.set. Result will return
=] Camman functions, starage, slerts boolean true since the passed parameters are correct

5 Scheduled scripting datetime format

= ' '
gExtended function library result storage.set('my_stored walue 1', l2.Z1)

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

testfn = functionit)
return t * t

end
result = storage.set('my stored_walue Z', testfn) -- this will result in an
< >

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.

result = storage.get('my stored walue_3') -- returns nil if walue is not f£o

‘Wersion: 20101207 Embedded Systems 2010
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2. User mode visualization

User mode visualization contains created visualization maps.

K NXIogic.eu

There are three access levels: read, write, admin (password access can be also disabled)

Access level Login Password
Read-only Visview visview
Write viscontrol viscontrol
Write+admin level visadmin visadmin
Main <
Bedroom ——— . ———_——.
=) e =0 o0
yA g ) !
g H 7 = 3 7
27C : - g
b @ gl
27.00 * N | &
ppp— A\ o [
= i — u—uiw_g
Fy o R /
Ol \/
122l Y i
| : @ [/l & 3
¢ A ,J %
\ NS = \/

=

I [
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2.1. Custom design Usermode visualization

K NXIogic,eu

Through Custom CSS styles it is possible to create different type of visualization maps.

Peximm asTo
Xonog,
Tenno

CueHapuu BezonacHocTb

b

snal e 8uA2

=®(w "o

He AOMa  cBMAaHHe HOMb BeYepMHKa N ABWKEHWE  cUpeHa npoTeyKa

CeeT

Jlioctpa  ebikn
[anoreHKa svikn
Topwep  sbika
Posetka  swikn
Bpa 1 BbIKA
bpa 2 BEIKA
Bpa 3 BbIKA

Knumat
Batapea  ewika
KoHaen  esikn
Mon BLIKA
BeHTUAL  sbikn

3nekTponpmbopb
8 8bikn
Vrior BbIKA
Ewe BbIKA
Ewe BbIKA

Thek Ne7- AsTop AsTop

3. 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).

There are three access levels: read, write, admin

Access level Login Password
Read-only visview visview
Write viscontrol viscontrol
Write+admin level visadmin visadmin
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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.

<

Temperature
27C

SN

.

D
&

Lamp2
Lamp2

&) Lamp2

@ Lamp2

Launching visualization on touch device (iPad in this case)

Dining room

Go to Trend logs »

e Make sure your iPad is connected wirelessly to the Logic Machine (either through
separate access point or directly to Logic Machine’s USB WiFi adapter).
¢ In the 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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4. System configuration

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

System  MNetwork  Services Status  Help

Interfaces

Name Mac address

etho 00:1B8:C5:00:1D:12

Network usage for interface eth0

In 5 Kbps Switch to bytes/s
Ut 0 Kbps Autoscale (follow)

30 Kbps

Routes 20 Kbps

Dynamic Static

Interface  Destination 10 Kbps

ethd 192.168.0.0

ethd 224.0.0.0

Login Password

admin admin

4.1. Changing password

The login and password configuration window is located in System = User access.
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User access

Admin [/ Remote Visualization

Login admin
Password wane
Repeat password wenae
Login remote
Password sessee

Repeat password wenane

OK | Cancel |

Access control is separated in 3 tabs:

User access

Admin [ Remote

Password access

K NXIogic,eu

Visualization

@ Read-write access induding admin-only floars

Login
Password

Repeat password

@ Read-write access except for admin-only floors

Login

Password

Repeat password
@ Read-only access
Login

Passwaord

Repeat password

Enabled [=]
visadmin
sessneen
sessneen
viscontrol
sesssssnss
sesssssnss
visview
sessnee
sessnee
==

Admin/Remote — access parameters for Logic Machine, Network Configuration, RSS

and XML

Visualization — access parameters for Touch and User mode visualization

4.2. Packages

System =2 Packages shows the packages installed in the system. You can add new packaged by

pressing on +
Packages

+ Package name

avahi-daemon
base-files
busybozx
dropbear

eibd

flashsysz
agenohm-scada
hasetl

Ackions: ()

= Yersion

0.6,30-2

43, 33-ra0a46
1.15.53-3.4
0.53.1-5
0.0.5

g5

20120419
0.5.0-2

000000 OO©
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4.3. Upgrade firmware

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

Upgrade firmware ®

Firrrare File Chonze File | Mo file chosen

@ It will take abouk S minutes For upgrade to complete, Your
systern will reboot  twice, Al config files will be kept
unchanged. Do not unplug wour router while updarade is in
progress!

[ (0] ]| Cancel |

4.4. Reboot Logic Machine

You can restart the Logic Machine by executing System = Reboot command.

4.5. Shutdown Logic Machine

You can shutdown the Logic Machine by executing System = Shutdown command. It is
advisable to shutdown the system before plug out the power, because the database is saved
safely.
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4.6. 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
Name Mac address Mtu TX Bytes RX Bytes Errors
ethi 00:1B:C5:00:1D:12 1500 oB 7MB ofo |_|J_-|

By clicking on the interface you get to the configuration.

Interface ethD a
General
Protocal Static IP i
IP address 192, 165,10,96
Mebwark mask 255,255, 255.0
Gateway IP 192.168.10,2
DMS server 8.8.8.8
[y
[ [8]4 l | Cancel |

» Protocol- specific protocol used for addressing
Static IP — static IP address. By default 192.168.0.10
DHCP — use DHCP protocol to get IP configuration.
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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 [P address

MTU- maximum transmission unit, the largest size of the packet which could be passed
in the communication protocol. By default 1500

YV VY

4.6.1. 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.

Network usage for interface ethD -
In 35 kbps Swi foh o bylessfs
AutoGcale (foll o
&0 kbhps
40 kbps
20 kbps
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4.7. Routing Table

System routing table is located in Network 2Routes menu. The window is divided in two parts —
Static routes and Dynamic routes.

4.7.1. Dynamic routes

Routes - =
Dynamic Static

Interface Destination Gateway Metwork mask Flags
atho 192,168.2.0 i 255,255,255.0 ]

ethd 192,165.1.0 * £55,255,255.0 u

eth0 224.0.0.0 i 224.0.0.0 ]

ethi default 192.1668,1.1 0.0.0.0 L

» Interface — interface name
> Destination— destination IP address
» Network mask — network mask

» Gateway — gateway IP address

4.7.2. Static routes

Route
Interface
Destination
HMetwork mask.

Gateway

117



K NXIogic.eu

» Interface — interface name
> Destination— destination IP address
» Network mask — network mask

» Gateway — gateway IP address

4.8. ARP table

Address Resolution Protocol table is listed in Network = ARP table.

ARP table - x
Interface IP address Mask MAC address Flags
ethi 192.165.1.208 & 00:0e: 2e:cd:35:29 Oxz
ethl 192.168.1.100 3 00:1c:c0:54:88:ch Oxz

4.9. FTP server

You can enable access to FTP server of Logic Machine by enabling this service in Service 2
FTP Server.

FTP server =
Server status Enabled El
Port 21
Username ftp

Password

@ Leave password to blank to keep it unchanged

[ |

» Server status — secure tunnel mode

» Port — port of the service

» Username — login name, ftp

» Password — password, length 4-20 symbols
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4.10. System monitoring

System monitoring is used to monitor system processes, hardware. In case of failure, the system
will be rebooted or specific task restarted.

System monitoring i

# check once in 15 seconds
set daemon 15 with start delay 120
# reboot system when memory or cpu usage is too high
check system SHOST
if cpu usage {user) = 90% for 20 cycles then exec "/sbin/reboot™
if memory usage = 90%: for 10 cycles then exec "/sbin/reboot™
if loadavg(1min) > 18 then exec "fshinfreboot™
# http server
check process uhttpd with pidfile fvar/runjuhttpd_httpd. pid
start program = "fetc/init.d/httpd restart”
stop program = “fetcfinit.d/httpd stop™
if failed port 80 with timeout 20 seconds then restart
# knx backend
check process eibd with pidfile fvarfrun/eibd
start program = "fetc/init.d/eibd restart”™
stop program = "fetc/init.d/eibd stop™
# knx monitor
check process groupmaonitor with pidfile fvar frun/gs-groupmanitor. pid
start program = "fsbin/reboot”
stop program = "fshin/reboot”™

OK ][ Cancel ]

4.11. NTP client

NTP servers can be specified in Service = NTP client window.

NTP client (clock synchronization) ®
Server 1 0.europe.pool.ntp.org
Server 2 1.europe.poal.ntp.org
Server 3 2.europe.pool.ntp.org
Server 4 3.europe.pool.ntp.org

[ (0] ] [ Cancel
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4.12. System status

General system status with CPU usage, Memory usage, Partition information can be seen in
Status System status window.

System status - X
General Memory usage Partitions

Parameter Value

CPU model ARM926E]-5 rev 5 (w5}

CPU BogoMips 226.09

Linux kernel version 3.10.13

System uptime 0d 4h 43m

Load averages 0.490.360.33

4.13. Network status

Network overview of IP setting and transferred data can be seen in Status >Network status
window.

Network status

= Name = Mac address = IP address = Mtu = TX Bytes = RX Bytes = Errors

etho 00:1B:C5:00:13:40  192.168.1.211 1500 aMB aMB 0fo Eﬂg
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Ping and Traceroute utilities are located in Status >Network utilities window. Both IP address

and DNS names are accepted.

Network utilities

Ping Traceroute

IF [ Hostname 192.168.1.100

ING 192.168.1.188 (192.168.1.188): 56 data bytes

&4 bytes from 192.168.
&4 bytes from 192.1&8.

&4 bytes from 192.168.
&4 bytes from 192.168.

--- 192.1&8.1.12¢ ping statistics ---

.18@: s2gq=3 ttl-64
.128: seq=4 ttl-£4 time=2.385 ms

.188: seq=2 ttl=64 time=8.432 ms
.188: seg=1 ttl-e4

1

1 time=8.385 ms
&4 bytes from 192.168.1.188: seq=2 ttl=gs

1

1

time=0.383 ms
time=8.385 ms

5 packets transmitted, 5 packets received, 8% packet loss

round-trip minfave/max = 2.383/8.394/8.432 ms

4.15. System log

Operating system log is available in Status = System log.

System log

Log entries

Feb 22 12:59:01 LogicMachine cron.info crond[620]:
Feb 22 12:55:01 LogicMachine cron.info crond[620]:
Feb 22 12:58:01 LogicMachine cron.info crond[620]:
Feb 22 12:58:01 LogicMachine cron.info crond[620]:
Feb 22 12:57:01 LogicMachine cron.info crond[620]:
Feb 22 12:57:01 LogicMachine cron.info crond[620]:
Feb 22 12:56:02 LogicMachine cron.info crond[620]:
Feb 22 12:56:02 LogicMachine cron.info crond[620]:

crond:
crond:
crond:
crond:
crond:
crond:
crond:

crond:

USER root pid 10291 cmd lua Jlib/genchm-
USER root pid 10290 cmd lua flib/genchm-
USER root pid 10247 cmd lua flib/genchm-
USER root pid 10246 cmd lua (lib/genohm-
USER root pid 10210 emd lua (lib/genohm-
USER root pid 10209 cmd lua flib/genchm-
USER root pid 10158 cmd lua (lib/genchm-
USER root pid 10167 cmd lua /lib/genchm-
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4.16. Running processes
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System running processes can be seen in Status Running processes window.

Running processes

PID Command

1 inik @
z [kthreadd] @
3 [ksoftirgd o] @
4 [kwarker0:0] @
g [kwtkeriu:n] @
& [Feu_kthread] @
7 [khelper] @
g [kwarkerfuil] @
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5. 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.

5.1. 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

Event is active

AC Value Run at
Run at
Holidays Light off [ 12:00 | -~ ~
Lightof 5250 oy 12 || 00

v v

Mo Tu We Th Eij

sa  Su Holiday

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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5.2. Holidays

In Holidays special days are specified which are then used adding new events.

< Holidays >
Qutdoor lamp S
Name Date © Add holiday
AC
New Year 31 December 2013 & Edit X Delete

Holidays
New holiday 24 October @ Edit ® Delete

Click on Add new holiday button to specify a holiday.

< Holidays 3
Outdoor lamp Add holiday

Name Date
AC HName

New Year 31 December 2013 New holiday
Holidays Date

New holiday 24 October

- October 2013 b

Mo Tu We Th Fr Sa Su
30 1 2 3 4 5 6
7 8 9 10 11 12 13

4 kg 16 17 18 19 20
21 22 23 24 25 26 27
28 20 30 31 1 2 3

4 5 6 7 8 9 10

[T] Recurring every year

3 o
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6. Trend logs

Trend logs are end user interface for trends (defined in administrator interface in section 1.5).

Test1233
-Jan 2013

Toggle Previous

By clicking on the hidden blue menu you can change to different trends where each is mapped to
a specific KNX group address.
Trend logs Setpoint
-Jan 2013
Test1233

Setpoint

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
Toggle previous — when enabled a yellow trend line appears showing Previous trend
above Current trend

Home — Logic Machine home screen.
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Datapoints can be shown also in a way of table which can be later exported as CSV file.

Setpoint
-Jan 2013

Feb 2013|J

_

0
0
u
-
0
l
8
1]
1]
1]
E
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7. Modbus RTU/TCP interconnection with LM?2

Modbus RTU is supported over RS485 interface. Modbus TCP is supported over Ethernet port.
Modbus communication is done directly from scripts (usually resident script is used to read
Modbus value after some specific time interval and write them into KNX object).

Once script is added, you can add the code in the Script Editor. There are lots of predefined code
blocks in the Helpers.

Script editor {(email on change) ?|[%

Editor || @ Help

Helpers s Editor
&[] Alerts and logs
("] Time functi A 8 —— TP: 192 168.1.2 port: /1234
B[] Time functions Z nb:open('192.1658.1.2', 1234)
H [ Mizcelaneous 3| mh: connect ()
== Modbus i
= 5| -- read from address 1000
=| Create Modbus TCP object
_; TERE Moo RIE : & walue = mbh:readregisters(1000)
=] Open Modbus TCP connection 7
=] Set slave address 8| -— set register at address 1000 to 123

ERead single coil 9 mb:writeregisters (1000, 123)

=] Read muttiple coils 11 mh:close ()
=] Read discrete input 12

=] Read registers 13

=] Read input registers

=] Wirite single bit

=] Wirite muttiple: bits

=]¥write single register
=]¥write muttiple registers

=] Cloze modbus connection v
Group addresses o+
Objects by name +
Tags +
[Daka bypes =

Save Cancel

7.1. Master functions

mb:setslave(slaveid)
Sets slave id to read/write data from/to

mb:readcoils(start, count)

mb:readdiscreteinputs(start, count)

mb:readregisters(start, count)

mb:readinputregisters(start, count)

Reads count registers/coils from the start address. Returns all values on success and nil, error
description on error

mb:writebits(start, v1, [v2, [v3, ...]])

mb:writeregisters(start, v1, [v2, [v3, ...]])

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
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description on error

mb:reportslaveid()
Reads slave internal data. Returns values on success and nil, error description on error.

7.2.

Visualizing Modbus objects
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Use grp.write to assign Modbus object to KNX object and then use this new KNX object in the
visualization.

7.3.

Usage example (Modbus TCP)

Task: read three registers from Modbus TCP device and write the result in Alerts.

1. -- initmodbus on first script execution
2.ifnotmbthen

3.require('luamodbus’

4. mb=luamodbus.tcp

5.end

6.

7. -- prepare connection to given ip and port
8.mb:open('192.168.1.100"', 1502

9.

10. —— open connection and check the result

11. ifmb:connect () then

12. ——- read 3 input registers, function returns 3
13.1local x, y, z =-mb:readinputregisters(l, 3

14.

15. —— first variable will be nill if read failed
16.1if x then

17. local message =string.format('l: %d; 2: %d; 3
18. alert (message

19. end

20.

21. -— end session

22.mb:close

23.else

24. alert ('connection failed'

25. end
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7.4. Usage example (Modbus RTU)

Task: read two parameters (3-phase system voltage, 3-phase system current) from Modbus
Multimeter 32-bit registers and store the data in the KNX group addresses. Make sure to connect
LM?2 with Modbus device correctly, RS485 A with -, RS485 B with +.

initmodbus on first script execution

. ifnotmbthen
.require ('luamodbus'

. mb=luamodbus.rtu

.mb:open('/dev/ttySsS2"',

.mb:connect

~ O U W N

.end

11.

12. —— read 3-phase system voltage
13.rl, r2 =mb:readregisters (0x1000, 2
14. result =bit.lshift(rl, 16) + r2

15. grp.write('5/5/1"',result

16.

17. -—— read 3-phase system current from 32-bit register
18.rl, r2 -mb:readregisters (0x100E, 2

19. result =bit.lshift(rl, 16) + r2
20.grp.write('5/5/2"', result

Some Modbus devices keep enocded values in registers, you need to encode them first from
HEX to use in the further scripts.For example, value = 0x0cba after executing the below
commands will give temperature equal to 24.2

1.hex =lmcore.inttohex(value, 2

2.temp =knxdatatype.decode(hex, dt.floatl6
Here is an example of function which is doing byte shift:

. -- get single bit from a numeric value
. function getbit(value, bnum

value tonumber(value) or O
value bit.rshift(value, bnum

return bit.band(value, 1

N U W N

.end

9.getbit(value, 9) -- first bit, and so on
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7.5. Modbus Slave examples

Add the following code to Common functions

1. -- modbus proxy

2. mbproxy = {

3. -- supported function Llist

4. functions = {

5. ‘readdo ',

6. ‘readcoils’,

7. ‘readdi’,

8. ‘readdiscreteinputs’,

9. 'readao’,

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. 3},

27. -- new connecton init

28. new = function()

29. require('rpc')

30. local mb = setmetatable({}, { __index = mbproxy })
31.

32. mb.slaveid = @

33. mb.rpc = rpc.client('127.0.0.1', 28002, 'mbproxy')
34.

35. for _, fn in ipaips(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
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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 cee

55. slaveid self.slaveid or @,
56.

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 O delay) configuration

1. mb:open('/dev/ttyS2', 38400, 'E', 8, 1, 'H')
set baudrate and other serial port parameters

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
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Handler script example

1. -- modbus init

2. if not mb then

3. require('luamodbus')

4. mb = luamodbus.rtu()

5. mb:open('/dev/ttyS2', 38400, 'E', 8, 1, 'H')

6. mb:connect()

7.

8. -- slave id

9. mb:setslave(10)

10.

11. -- 1init slave storage for coils, discrete inputs, holding registers and input registers
12. mb:setmapping (10, 10, 16, 10)

13.

14. -- coil write callback

15. mb:setwritecoilcb(function(coil, value)

16. if coil == 0 then

17. grp.write('1/1/1', value, dt.bool)

18. else

19. alert('coil: %d = %s', coil, tostring(value))
20. end

21. end)

22.

23. -- register write callback

24. mb:setwriteregistercb(function(register, value)
25. if register == 0 then

26. -- send value limited to @..100

27. grp.write('4/1/5', math.min(100, value), dt.scale)
28. else

29. alert('register: %d = %d', register, value)
30. end

31. end)

32. end

33.

34. -- server part init

35. if not server then

36. require('rpc')

37.

38. -- incoming data handler

39. local handler = function(request)

40. local fn, res

41.

42. fn = tostring(request.fn)

43.

44. if not mb[ fn ] then

45. return { nil, ‘'unknown function ' .. fn }
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46 end

47

48. if type(request.params ‘table' then
49. table.insert(request.params, 1, mb

50. res mb[ fn unpack(request.params
51 else

52. res mb[ fn mb

53 end

54

55. return res

56. end

57.

58. server rpc.server('127.0.0.1', 28002, 'mbproxy', handler, 0.01
59. end

60

61. mb:handleslave

62. server:step

Example: event script which changes modbus slave coil (address 0)

Must be mapped to a group address with binary value.
1. wvalue event.getvalue

2. mb mbproxy.new

3. mb:setcoils(g, value

Example: event script which changes modbus slave register (address 5)

Must be mapped to a group address with scaling (0..100) value
1. wvalue event.getvalue
2. mb mbproxy.new

3. mb:setregisters(s, value

7.6. Modbus working with several slaves on the same RS485 connection

The example was designed to interconnect with 16 VRF system in one line through 1 Logic
Machine2.

Resident script

-- modbus init

if not mb then
require('luamodbus")
mb = luamodbus.rtu()

mb:open('/dev/ttys2’, 9600, 'E', 8, 1, 'H')
mb:connect()

mb:setslave(l)

-- a/c list
aclist = {
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-- a/c: @, id: 1

{ addrstat = '8/4/0', addrmode = '8/5/0', addrspeed = '8/6/@', addrtemp = '8/7/0' },

-- afc: 1, id: 2

{ addrstat = '8/4/1', addrmode = '8/5/1', addrspeed = '8/6/1', addrtemp = '8/7/1' },
}

-- read 8 bits and convert to single byte
function readbyte(offset)
local bits = mb:readdiscreteinputs(offset, 8)
local result = @

if bits[ ] then
result = result + bit.lshift(1, i - 1)
end
end

for i =1, 8 do
i

return result
end

-- write single byte and convert to 8 bits
function writebyte(offset, byte)
local bits = {}

for i =1, 8 do
table.insert(bits, bit.band(1, bit.rshift(byte, i - 1)) == 1)
end

mb:writebits(offset, unpack(bits))
end
end

-- local udp server init
if not server then
require('socket")

server = socket.udp()
server:setsockname('127.0.0.1', 28016)
server:settimeout(1)

-- remote command handler
function cmd(data)
local id, cmd, value, ac, addr, offset

-- command format id:cmd[:value]
id, cmd, value = unpack(data:split(':"))
id = tonumber(id) or @

-- check if ac is valid
ac = aclist[ id ]
if not ac then
return
end

-- default offset
offset = (id - 1) * 152

-- on/off

if cmd == 'ON' or cmd == 'OFF' then
mb:writebits(offset, cmd == 'ON')

-- temperature settings

elseif cmd == 'TEMP' then

value = tonumber(value)

-- value ok

if value then
-- calculate register offset and write encoded value
offset = (id - 1) * 156
mb:writeregisters(offset, encodetemp(value))

end
-- operation mode
elseif cmd == 'MODE' then

value = tonumber(value)

-- verify bounds
if @ <= value and value <= 3 then
-- convert to a/c value and write
writebyte(offset + 8, value + 1)
end
-- fan speed
elseif cmd == 'SPEED' then
value = tonumber(value)

-- verify bounds

if @ <= value and value <= 3 then
-- convert to a/c value and write
writebyte(offset + 16, value + 2)

end

end
end
end

-- read current status for each a/c unit
for id, ac in ipairs(aclist) do
local stat, mode, temp, speed, offset

-- address offset
offset = (id - 1) * 152

-- on/off status

stat = mb:readdiscreteinputs(offset)
if type(stat) == 'boolean' and ac.stat ~= stat then
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ac.stat = stat
grp.write(ac.addrstat, stat, dt.bool)
end

-- operation mode
mode = readbyte(offset + 8)
if type(mode) == 'number' and ac.mode ~= mode then
ac.mode = mode
-- send proper value to knx
if 1 <= mode && mode <= 5 then
grp.write(ac.addrmode, mode - 1, dt.uint8)

end
end
-- fan speed
speed = readbyte(offset + 16)
if type(speed) == 'number' and ac.speed ~= speed then

ac.speed = speed
-- send proper value to knx
if 2 <= mode && mode <= 7 then
grp.write(ac.addrspeed, speed - 2, dt.uint8)
end
end

-- temperature

offset = (id - 1) * 156 + 1

temp = readinputregisters(offset)

if type(temp) == 'number' and ac.temp ~= temp then
ac.temp = temp
grp.write(ac.addrtemp, decodetemp(temp), dt.floatl6)

end

end

-- read command from client
local data = server:receive()
if data then

cmd(data)
end

Common function program

function decodetemp(value)
local hex = 1lmcore.inttohex(value, 2)
return knxdatatype.decode(hex, dt.float16)
end

function encodetemp(value)
local hex = knxdatatype.encode(value, dt.floatl6).datahex
return tonumber(hex, 16)

end

-- send request to modbus resident
function accmd(id, cmd, value)
local request, client

require('socket')

-- check if value has been passed
value = value and tonumber(value)

-- create request string
request = string.format('%d:%s', id, cmd:upper())
if value then

request = string.format('%s:%s', request, value)
end

-- send udp packet
socket.udp():sendto(request, '127.0.0.1', 28016)
end

Example: on/off VRF system

value = knxdatatype.decode(event.datahex, dt.bool)
accmd(1, value and 'ON' or 'OFF')

Example: set mode of VRF system
value = knxdatatype.decode(event.datahex, dt.uint8)
accmd(1, 'MODE', value)

Example: set the speed

value = knxdatatype.decode(event.datahex, dt.uint8)
accmd(1, 'SPEED', value)

Example: set the temperature

value = knxdatatype.decode(event.datahex, dt.floatl6)
accmd(1, 'TEMP', value)
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6. BAChnetIP interconnection with LM?2

You can configureBACnet Device ID and Password (used for remote device reloading) in Network
Configuration - Network >BACnet.

BACnhet
Device I0
Password

Restart server

| Cancel |

To make KNX/EIB objects BACnet readable/writable, mark necessary objects in Logic Machine
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 writes changes the

Relinquish Default property

Logic Machine Start page
Dbjects
Ohbject filker DObject parameters ® Setw...
Harne or group addrass: Ohject narme: Button 4
Group address:
Data type:
ot Data type: 01.001 switch et
b
Logging enatled: F
Tags (match ary )
Export object:
Tags:
Current value: on
Chiect comments: BAChet visible
Save Cancel
Fitter || Reset Ao nevw object ) Auto update enabled | Clear Page 1 lof2 [[.* | M . Displaying ohjects 1 - 25 of 31

‘ersion: 20120225 Embedded Systems 2011
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Note!BACnet service restart and Reinitialize Device requests will reload all objects, priority
array will be reset to NULL.
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7. EnOcean interconnection with Reactor

Logic Machine3 Reactor has EnOcean transceiver built-in with no limitation on supported count
of devices.

7.1. EnQOcean interfaces

EnOcean interface Base address can be found in Enocean 2 Interfaces tab.

Logic Machine Neighbours: | Selzct Start page

Reactor Scripting Objects Object logs Schedulers || Trend logs Vis. structure Visualization Vis. graphics Utlities Enocean Alerts Logs Error log || @ Help

Interfaces | EnOcean s KMX KX » EnOcean

() Base address

LOCAL FFBSCAB0

Rescan || |

Version: 20130927 ‘CPUfIO: 0.350.230.24, Memory: 8%

7.2. EnOceanto KNX mapping

All telegrams received from EnOcean devices appears in Enocean 2KNX section.

Logic Machine Neighbours: | Select neighbour El Startpage
Reactor Scripting Objects Ohject logs Schedulers || Trend logs Vis, structure Visualization Vis. graphics Utilities Enocean Alerts Logs Error log || @ Help

Interfaces EnQcean = KNX || KMX »EnOcean

0] Device name Profile Interface Last telegram Mapping

00183218 2button 05-02-01 Rocker Switch, 2 Rocker LOCAL 02.01.2001 06:55:57 i) @
00225472 4button 05-03-01 Recker Switch, 4 Buttons LOCAL 02.01.2001 06:56:59 & @
Showing all devices || | [T] Clear|| | 4 Page 1|of1 fe.] Displaying devices 1 -2 of 2

Version: 20130927 CPU/I0: 0,36 0.27 0.25, Memory: 8%

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

Meighbours: | Select neighbour -

Enocean Alerts

| Device X

EnOcean = KNX

D Device name Device name: 2button Elegram Mapping

2button Profile: 05-02-01 Rocker Switch, 2 Rocker v L
Akt U E TOICRET STILCT, IO (ITVETE0
05-03-01 Rocker Switch, 4 Buttons
05-04-01 Key Card Activated Switch
05-10-00 Window Handle
- 7 T - 06-00-01 Single Input Contact = ; 7
Showing all devices | Clear 0 splaying devices 1-20f2
= = e g  07-02-01 Temperature Sensor (~40C..0C) =il £oie
Version: 20130927 07,0200 Tamnacs EAPP PP fanc 0o CPU/I0: 0.22 0,25 0.24, Memory: 8%
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Once the device profile is set, you can map functionality of the specific device to KNX group
addresses by clicking on Mapping icon.
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Logic Machine |rDEvice mapping

Button A — 01. 1 bit (boclean)
Group address:

1/1/6 =

EnOcean » KNX KNX > Ei

- :
D Device name Witeitologs:
i i i Button B— 01. 1 bit (boolean)
00225472 4bution

Group address: 1/1/7 57

‘Write to bus:

Button C — 01. 1 bit (boolean)
Group address: 1/1/8 =~

Write to bus:

Button D — 01. 1 bit (boolean)
Group address: 1/1fo R

Write to bus:

Options

Button A - Toggle:
Button B - Toggle:
Button C - Toggle:

Button D - Toggle:

g all devices

1/0f1|

Page

Save | Cancel

Version: 20130927

NXIogic.eu

-
X! Meighbours: [=] Startpage

-~

Last telegram Mapping

02.01.2001 06

02.01.2001 08

m

Displaying devices 1 -2 0f2

CPU/IO: 0.310.26 0.24, Memory: 8%

When EnOcean gateway received telegram from specific device, the respective row gets light

green.
Logic Machine
Reactor || Scriptng || Objects || Objectlogs || Schedulers || Trendlogs || Vis. structure || Visualization | Vis. graphics || Utilities Enocean
Interfaces | EmOcean s> KNX || KNX »EnOcean
[} Device name Profile Interface
oo1B3z1E 2button 05-02-01 Recker Switch, 2 Recker LoCAL
00225472 4putton 05-03-01 Rocker Switch, 4 Buttons LOCAL
Showing all devices|| | [T Clear ||| I4 | 4 Page 1jof1 || | Pl

Version: 20130927

Respective KNX group addresses get updated with the new values.

Logic Machine

Scripting | Objects || Objectlogs | Buldngs || Wisualization || Visualizationicons || Utiities || Enocean | alerts || Logs || Errorioa | @ Help

Object filter <| | Groupaddr.. Ohject name Data type Current value Logging enabled  Tags
T 11712 Pushiutton2 - Button & 01.1 bit (boolean) i} Ho
1173 Pushbutton3 - Button A& 01.1 bit (boolsan) o Ho
11715 room pans! - Fan Auto 01.1 bit (boolsan) 1 Ho
R 117G room panel - Fan Spesd 05.001 scale 6% Mo
Mot specified bl TITHT rooim panel - Occupancy ... 01,1 bit (boolean) a Mo
Tags (match any): 11715 room panel - Set Poirt 03. 2 byte flosting point 2256 Ho
11719 room panel - Temperature 09, 2 byle floating point 205 Ho
1645 LED Dimmer 3 05001 scale 55% Ho

|Fiter ||Rezet | || () Add new obisct || | (@) Auto update snabled | Fclear | | 4| 4 || Page 3ot 3 || | k|2

Wersion: 20120104
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Neighbours: | Select neighbour El Startpage
Aerts || Logs || Errorlog || @ Help
Last telegram Mapping
02.01.2001 06:58:57 B @

02.01.2001 07:00:31

Displaying devices 1-2 of 2

CPUJTO: 0.46 0.310.26, Memory: 8%

Start page:

Object commerts  Set value e
EnOcean FFFESC & [ [} @
Enccean FFFE3C & E = ©
EnCcesn 00034 E Z ©
Encicean 00034... BE & @
EnCcean 00034, . E Z ©
Encean 00034, . E T ©
EnOcean 0003A.... e @

g @B O

Displaying ohiscts &1 - 53 of 66

© Embedded Systems 2011
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7.3. 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 PSR Soicct noighoon —

Enocean

KNX > EnOcean

Device *

<

Interface: LOCAL (BaselID: FF85CAS0}

L4

Address offset: 0
Device name:

Profile: 7

Save Cancel

No devices to display

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.

Logic Machine Stark page

Enocean

KNX » EnOcean
Address Device name Priofile Intetface Last telegram lzpaping Teach-in

FFFEEFS1 Puzhbuttont 05-02-01 Rocker Switch, 2 Rocker BAP1921E681 45 —

Teach-in *

Telegram transmitted successfully

Ok

Ao nese device 1| Clear Paie 1 o1 ; 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.
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Button & — 01. 1 bit {bool

Group address:

Send telegram:

Button B — 01. 1 bit {(bool

Group address:

Send telegram:
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8. DMX interconnection with LM?2

DMX protocol support is realized upon RS485 serial port.

Usage

d =DMX:init (parameters

d:run
Parameters

e channels — (optional, defaults to 3) number of DMX channels to use

e resolution — (optional, defaults to 20) number of DMX updates per second. Larger
value gives smoother transitions, but increases CPU usage

® transition — (optional, defaults to 2) soft transition time in seconds

e port— (optional) RS-485 port name, usually you don’t have to change this value

Common function

The following program has to be added in Common functions library.

DMX = {
-- default params
defaults = {

-- storage key
skey = 'dmx_chan_",
-- RS-485 port
port = '/dev/ttys2',
-- number of calls per second
resolution = 20,
-- total number of channels to use
channels = 3,
-- transition time in seconds, does not include DMX transfer time
transition = 2,
1
-- value setter
set = function(i, v)
-- validate channel number

if type(i) == 'number' and i >= 1 and i <= 512 then
-- validate channel value
if type(v) == 'number' and v >= @ and v <= 255 then
storage.set(DMX.defaults.skey .. i, v)
end
end
end

}

-- DMX init, returns new DMX object
function DMX:init(params)
require('luadmx')

local n = setmetatable({}, { __index = DMX })
local k, v

-- set user parameters
n.params = params

-- copy parameters that are set by user
for k, v in pairs(DMX.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

self.dm, err = luadmx.open(self.params.port)

-- error while opening
if err then

os.sleep(1l)

error(err)
end
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-- set channel count
self.dm:setcount(self.params.channels)

-- number of transaction ticks
self.ticks = math.max(1, self.params.transition * self.params.resolution)

-- calculate sleep time
self.sleep = 1 / self.params.resolution

-- reset channel map
self.channels = {}

-- fill channel map
for chan = 1, self.params.channels do
self.channels[ chan ] = { current = 0, target = 0, ticks = @ }

-- turn off by default

storage.set(self.params.skey .. chan, @)
self.dm:setchannel(chan, 0)
end
end

-- get new values
function DMX:getvalues()
local chan, val

-- check for new values for each channel
for chan = 1, self.params.channels do
val = storage.get(self.params.skey .. chan)

-- target value differs, set transcation

if val ~= self.channels[ chan ].target then
self.channels[ chan ].target = val
self.channels[ chan ].delta = (self.channels[ chan ].target - self.channels[ chan ].current) / self.ticks
self.channels[ chan ].ticks = self.ticks

end

end
end

-- main loop handler

function DMX:run()
local i, bs, bm, as, am, delta
local res = self.params.resolution

if not self.calibrated then
bs, bm = os.microtime()
end

self:getvalues()

-- transition loop

for i = 1, res do
self:step()
self.dm:send()

-- wait until next step
os.sleep(self.sleep)
end

-- calibrate delay loop to match 1 second
if not self.calibrated then

as, am = os.microtime()

delta = (as - bs) + (am - bm) / 1000000

if delta > 1.05 then
self.sleep = self.sleep - math.max(10, self.sleep / res)
else
self.calibrated = true
end
end
end

-- single transition step
function DMX:step()
local chan, t

-- transition for each channel
for chan = 1, self.params.channels do
t = self.channels[ chan ].ticks

-- transition is active
if t > @ then
t=t-1
self.channels[ chan ].current = self.channels[ chan ].target - self.channels[ chan ].delta * t
self.channels[ chan ].ticks = t
self.dm:setchannel(chan, self.channels[ chan ].current)
end
end
end

DMX handler programs

DMX handler should be placed inside a resident script. Sleep time interval must be set to 0.
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Logic Machine Skark page

Scripting Ohjects Obiject logs Buildings Wiz ion Yisualization icons Llkilities Enocean Alerts Logs Errorlog || @ Help

Evert-hazed Resident Scheduled Tools
A - © A

Scrpt name Slesy Resident script A A
CEREITEAET = Script name: DY handler @
wweather_data_Yahoo &0 ) €
Sleep interval {(seconds): ]
Artive:
Category: hd
Diescription:
Save | Cancel
‘ersion: 20110824 Embedded Systems 2011

Once the resident script is added we can add the program source in Script Editor

.1if not d then

d =DMX:init

1

2

3. channels 3,
4 transition 2,
5

6

.end

8.d:run

Setter (used in other scripts)

DMX. set (channel, wvalue

e channel- DMX channel number [1..512]
¢ vyalue — DMX channel value [0..255]

8.1. Examples

Predefined scene example: The following example should be placed inside a resident script.
Sleep time defines scene keep time (at least 1 second).

1.ifnot scenes then
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. —— 3 channel scene
scenes =/

.{ 255, 0, 0 1},

.{ 0, 255, 0 },

0, 0, 255 },

. { 255, 255, 0 },
.{ 0, 255, 255 },

. { 255, 0, 255 },

H B O 00 J O U b W N
—~

0. 255, 255, 255 },

1.
12.
13. current 1
14. end
15.
16. —— set current scene values
17. scene scenes | current

18. fori, v inipairs(scene)do
19.DMX.set (i, V)
20. end

21.

22. -- switch to next scene
23. current = current + 1
24.1if current > #scenes then
25. current 1

26.end

Random scene example:The following example should be placed inside a resident script. Sleep
time defines scene keep time (at least 1 second).

l.-—- 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

6.0ffset 1

7.

8.fori= offset, channels do

9. v =math.random(0, (steps - 1))* 255 /(steps - 1)
10.DMX.set (i, math.floor (v))

11. end
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9. 3Gmodem connection with LM?2

Logic Machine 3 has standard 3G modem driver built-in (Huawei and other vendor support).
Currently this can be used for SMS notifications only — receiving and sending commands.
Further 3G router support will be added.

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. Objl). 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.

9.1. 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

Read (send the following SMS to read the security panel value:
R 2/1/1

9.2. SMS handler program
A resident script for SMS handler should be created with sleep interval 0 following code.
Note! Change white list telephone numbers and SIM card’s PIN code in the below script.

1.-- 1init
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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.
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. ifnot modem then

. -- allowed numbers, SMS message from other number will be ignored

numbers ={'1234567890', '0123456789"'}

. -- replace 0000 with SIM pin number, or remove the Line below if PIN check is disabled
.pincode="0000"

. -- modem communication port, ttyUSB2 for Huaweil E173

comport ='ttyUSB2'

. -- open serial port
10.
11.
12.
13.

modem =AT:init('/dev/' .. comport)
-- command parser

parser =function(cmd, sender)
local find, pos, name, mode, offset, value, jvalue, obj
. cmd=cmd:trim()

mode =cmd:sub(l, 1):upper()

if mode =="W'or mode =='R'then
cmd=cmd:sub(3):trim()

-- parse object name/address
find =cmd:sub(1, 1)=="""'and'"'or' '
offset = find =='""'and 1 oro
-- pad with space when in read mode
if mode =='R'and find ==' 'then
cmd=cmd .. ' '
. end
. -- find name

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
jvalue=json.pdecode(value)
value =jvalue ~=nilandjvalueor value
-- send to bus
grp.write(name, value)
-- read request
. else
. obj=grp.find(name)
-- send read request and wait for update
ifobjthen
obj:read()

os.sleep(1)
. -- read new value

value =grp.getvalue(name)
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53.
54.

55

60

65

74

80

85
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-- got value, send response
if value ~=nilthen

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
6l.
62.
63.
64.

end
end
end
end

. -- incoming sms handler
66.
67.
68.
69.
70.
71.
72.
73.

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
parser(sms.data, sms.sender)
end
end

-- set sms handler

. modem: setsmshandler (handler)
75.
76.
7.
78.
79.

-- send pin if set

ifpincodethen
modem:send('AT+CPIN="' .. pincode)
end

-- set to pdu mode

. modem: send( "'AT+CMGF=0")
81.
82.
83.
84.

-- enable sms notifications
modem: send( 'AT+CNMI=1,1,0,0,0")
alert('SMS handler started')

end

. modem:run()

9.3. 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()
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5.-- in 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', 12535)
8.

9.msg="23335556 1/1/1 changes its value to: ' .. tonumber(event.datahex)
10. client:sendto(msg, '127.0.0.1', 12535)
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10. HDL protocol integration in Logic Machine 3

Note! Please contact Embedded Systems team to receive a special package to integrate HDL
support into your LM2. Once you have the file, add it in Network configuration -> System ->
Packages.

10.1. HDL function

Add HDL script in Scripting -> Tools -> User function library

.HDL ={
. -- destination 1ip
.dstip='192.168.1.7",
. -- packet constant data
magic ="HDLMIRACLE',
. lcode=string.char(0xAA, OxAA),

. -- source device settings

W 9 o0 U W N

. srcsubnet=1,

O

. srcdevice=254,

10. devicetype= OXFFFE,

11. -- command types

12. cmd={

13. chanreg= 0x0031, -- single channel regulate

14. chanregreply= 0x0032, -- single channel regulate answerback
15. chanstat= 0x0033, -- read status of single channel targets
16. chanstatreply= 0x0034, -- single channel targets status answerback
17.}

18.}

19.

20. HDL.init=function()

21. require('json')

22. require('crcle')

23. require('socket")

24.

25.1ocalip, chunk, chunks, data

26. -- read interface data

27. data =json.pdecode(io.readproc('if-json"))

28.

29.ifnot data ornot data.ethO then

30. error('cannot get interface data')

31.end

32.

33. -- ip header

34. HDL.iphdr=""

35. -- broadcast address

36. HDL.bcast= data.ethO.bcast

37.
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38. -- split ip address into chunks
39. chunks= data.ethO.inetaddr:split('.")

40.

41. -- add ip address chunks

42. fori= 1, 4 do

43. chunk =tonumber(chunks[i])

44. HDL.iphdr=HDL.iphdr ..string.char(chunk)
45. end

46. end

47.

48. HDL.decode=function(packet)

49. locallen, data, src, crc

50.

51. -- primary header

52. ifpacket:sub(5, 14) ~=HDL.magicthen
53. returnnil, ‘'magic’

54. end

55.

56. -- leading code

57. ifpacket:sub(1l5, 16) ~=HDL.lcodethen
58. returnnil, 'lcode’

59. end

60.

61. -- get data length and check against
62. len=packet:byte(17)

63.iflenandlen + 16 ~=packet:len()then
64. returnnil, ‘'len’

65. end

66.

67. -- get packet data and check crc

68. data =packet:sub(17, len + 14)

69. crc=packet:byte(len + 15)* 0x100 + packet:byte(len + 16)
70. if crclé6(data) ~=crcthen

71. returnnil, ‘crc
72 . end

73.

74. -- return parsed packet

Change HDL parameters in the function to correct ones
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magic = "HDL LE',

lcode = string.char(@xAs, exAr),
- source device settings

srcsubnet = 1,

srcdevice = 254,

devicetype = @xFFFE,

-- command types

comd = {
chanreg = @x8831, -- single c
chanregreply = @x8832, - ulate answerback
chanstat = @x@833, -- read atu T = channel targets
chanstatreply = @x8@834, -- single channel targets status answerback

10.2. Usage example — HDL dimmer control

Task of this example is to change HDL dimmer value on specific KNX group address change.
¢ Add new object in Objects tab
e Add Event-based script which will monitor newly created object
e In Scripting Editor specify the following code for this script

1.1local value =dpt.decode(event.datahex, dt.scale
2.HDL.chanreg(1, 12, 1, value, 1

HDL.chanreg function description

HDL.chanreg(dstsubnet, dstdevice, chan, value, delay

Parameters:

dstsubnet — device subnet

dstdevice — device address

chan — channel number (1..n)

value — value (0..100, or true / false)

delay — transition time or delay in seconds (0..65535), by default is 0

Test the program

If you change the value for object 4/1/1 in Objects menu with Set Value, it will automatically
change dimmer state in HDL network.

10.3. Usage example — HDL relay control

Task of this example is to change HDL dimmer value on specific KNX group address change.
e Add new object in Objects tab
¢ Add Event-based script which will monitor newly created object

e In Scripting Editor specify the following code for this script
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1.1local value =dpt.decode(event.datahex, dt.bool
2.HDL.chanreg(1, 11, 1, value

Test the program

If you change the value for object 4/1/2 in Objects menu with Set Value, it will automatically
change the relay state in HDL network.
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11. Communication with RS232/RS485 serial ports

The following are the naming of Serial ports for different versions of Logic Machine.

LM3 Reactor
GND GND
RS-485 A RS-485 A
RS485 B RS485-1 RS-485B RS485-1
GND GND
RS-485 A RS-485 A
RS485 B RS485-2 RS-485 B RS485-2
RS-485 A
RS485 B RS485-3
GND
RS-485 A
RS485 B RS485-4
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
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port:flush()

Closes serial port, no other port functions may be called afterwards
port:close()

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/ttyS2', { baudrate = 9600, parity = 'even', duplex =
"half' })

port:flush{()
end

—-— port ready
if port then
-— read one byte
char = port:read(l, 1)
—— send back if read succeeded
if char then
port:write (char)
end
end
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12. 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 Skart page
Objects I o
Object parameters ¥
i i Sk

Pl Object name: Output 1

Marme or group address: Graup address:
Data type: 01,001 switch i

i S Logging enabled:
Export object:

Tags (match any ) Tags:
Current value: off
Object comments: Relay 1

Save Cancel
Filter Dizplaying objects 1 - 25 of 35

XML request from external PC

The XML request looks like this:
http://remote:remote @ 192.168.1.211/cgi-bin/scada-remote/request.cgi?m=xml&r=objects

Parameters:
® 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) — standard KNX data types
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™)

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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€« C' | @ 152.168.1.211/cgi-bin/scada-remote/request.cgi? m=xmigr=cbjects Exdi N

This 3L file does not appear to have any style information associated with it. The document tree iz shown below.

wv<objects>
wv<object>
<Comment/
<name>Teather Temperature</name>
<address>5/1/2</addre=ss>
<date>Tue, 14 Feb 2012 23:41:45 -1000</date>
<rimex1329298905</ times>
<datar-4</data>
<datatype>9</datatype>
<fobjects>
v<object>
<oomment/ >
<name>Teather T Low</name:
<addresss5/1/4</address>
<daterTue, 14 Feb 2012 23:41:45 -1000</dates>
<timex>1329298905</ time:
<datar-13</datar
<datatype>9</datatype>
</object>
v<object>
<oomment/ >
<namesWeather T High</name:
<addresss5/1/5</address>
<date>Tue, 14 Felh 2012 23:41:45 -1000</datex
<timex>1329298905</ time:x
<datar-8</datax
<datatype>9</datatype>
</object>
</objects>

Login, Password for remote XML request

Login and password can be changed in Network Configuration - System = GUI Login 2
Admin/Remote tab.

GUT login x
Admin / Remote Visualization
Login admin

Password

Repeat password

@ Admin user has access to Logic Machine and Metwork Configuration interfaces
Login remote
Password

Repeat password
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12.1. 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.cei?m=xml&r=errors
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13. Read Alerts RSS feeds from Logic Machine

It is possible to read Alerts and Errors messages by remote RSS readers.

Lagic Maching Start page

Scripking Objects Object logs Buildings Wisualizakion Wisualization icons Utilities Enocean Alerts Logs Error log @ Help

Alert titme Meszage

15022012 13:04:13 Yahoo wwesther forecast Riga: T: -3; T high: -13; T low: -8 ~

15.02.2012130313 Yahoo vwesther forecast Riga: T: -3; T high: -13; T low: -8

15022012 130213 Yahoo wwesther forecast Riga: T: -3; T high: -13; T low: -8 4

1502202130113 Yahoo wwesther forecast Riga: T: -3; T high: -13; T low: -5

15022012 130013 Yahoo westher forecast Riga: T: -3; T high: -13; T low: -5

15022012 125813 Yahoo westher forecast Riga: T: -3; T high: -13; T low: -5

15022012 125813 Yahoo westher forecast Riga: T: -3; T high: -13; T low: -5

15022012 125713 Yahoo westher forecast Riga: T: -3; T high: -13; T low: -5 2
| (@ Clear || f4 | 4 || Page 1of7 || b || u%"l Dizplaying alerts 1 - 25 of 162

Yersion: 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 |:||E|fg|
Filz WYiew Tools Help

Logic Machine alerts 43 unread Nextunread - Mare ¥

All news Title: v | Dake  »
~ Today A Yahoo weather forecast Riga: T: 4: T high: -
—_J 43 ‘ahoo weather f... 11:28 AM 13:TI ' 8
(5 unread news (43) ‘ahoo weather f... 11:28 AM % S
11:28 2/15/2012, & Logic Machine alerts

‘ahoo weather £, 11:28 AM

‘ahoo weather £, 11:27 AM

Y¥ahoo weather f... 11:27 &M

‘ahoo weather f.., 11:27 AM %

Yahoo weather... + 11:27aM

‘ahoo weather £, 11:27 M

Yahoo weather.. + 11:27AM

Yahoo weather.. + 11:26 AM

Yahoo weather.. + 11:26 AM

Yahoo weather... + 11:26 AM

Yahoo weather.. + 11:26 AM

Yahoo weather.. + 11:26 AM

Yahoo weather.. + 11:26 AM

Yahoo weather.. + 11:25AM

Yahoo weather.. -+ 11:25AaM

Yahoo weather.. + 11:25AM b

CEE]

Error tab content by RSS

RSS can be used to read Error tab content as well. In this case the URL would look like:

http://remote:remote@192.168.1.211/cgi-bin/scada-remote/request.cgi?m=rss&r=errors
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Login, Password for remote RSS requests

Login and password can be changed in System Configuration = System = User access 2>
Admin/Remote tab.

User access

Admin / Remote Visualization

Login admin
Password sssss
Repeat password anene
Login remote
Password venees
Repeat password ansane
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