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Chapter 1

Introduction

The REXYGEN system is a family of software products for automation projects. You can
use it in all fields of automation, robotics, measurements and feedback control.

The runtime core of the REXYGEN system turns your platform into a programmable
device which will run your algorithms.

1.1 Features of the REXYGEN system

e Graphical programming without hand-coding
e Programming control units on a standard PC or laptop

User interface for desktop, tablet and smartphone (HMI)

Wide family of supported devices and input-output units

Industry-proven control algorithms
e Easy integration into business IT infrastructure (ERP/BMS)

e REST API for seamless integration into Industry 4.0 and (I)IoT solutions

1.1.1 Supported platforms
The REXYGEN system is currently supported and tested on the following platforms:

e Industrial PC with Windows or Linux (including RT PREEMPT)
e Weidmiiller u-OS PLC (WL2000, M3000, M4000)

Unipi PLC (Iris, Patron, Neuron)

Raspberry Pi
Monarco HAT



However, the REXYGEN system can be operated on any device running the Linux oper-
ating system. Guides are also available for older platforms such as WAGO PFC100,/200,
Unipi v1.1, and Pigeon PLC. However, these platforms are no longer actively tested.

1.2 Structure of the REXYGEN system
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1.3 Programming in the REXYGEN system

The REXYGEN system offers a graphical development environment for programming the
algorithms. You can use standard desktop or laptop PC. You create the algorithms from
the so-called function blocks. The library includes countless items (timers, comparators,
filters, PID controllers and many more).
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1.4 Main components of the REXYGEN system

1.4.1 REXYGEN Studio — the development environment

REXYGEN Studio is a developer’s tool which runs on a standard PC with Windows. You
create the algorithms using the function block library! of the REXYGEN system [1]. The
library contains simple comparators and timers as well as advanced blocks for signal
processing and feedback control (PID controllers etc.). You compile your project on your
PC and run it on your platform.

Once running, you can watch your algorithm in real-time. Just select the signals
and function blocks of your interest. You can also obtain detailed hierarchical informa-
tion about the running algorithm and diagnose the runtime core and execution of your
algorithm. You can connect via local network or over the Internet.

1.4.2 REXYGEN HMI Designer

The REXYGEN HMI Designer is another developer’s tool intended for designing graphical
user interface (or HMI, Human Machine Interface, if you prefer) for your algorithms.
The user interface is included in the project and it is copied to your platform along with
the algorithm.

1.4.3 REXYGEN Compiler

The REXYGEN Compiler converts your algorithms into binary code of the REXYGEN
system. The compiler is almost invisible for the user, it is invoked from the REXYGEN
Studio development environment. The compiler detects and reports possible errors in
your algorithms.

1.4.4 RexCore

The RexCore (REXYGEN runtime core) service runs on the target device (platform).
Once installed, it runs in the background and therefore it is almost invisible for the
user. It handles timing and execution of your algorithms and provides various services.

'The TEC 61131-3 standard defines Function Block Diagram (FBD) as one of the PLC programming
techniques.



The individual tasks are prioritized and executed using preemptive multitasking. The
RexCore service is automatically started at system startup.

RexCore further contains an integrated webserver providing user interface (HMI) and
REST API. Chapter 7?7 deals with installing all the necessary modules on the platform.



Chapter 2

Licensing REXYGEN using
REXYGEN DWM

The first thing you will need is to get the license. The fastest way is to use the REXYGEN
DWM tool. Open your web-browser and input IP address of the platform. You should
see the Device is not licensed! message on the bottom of the screen. Please, click on
the Licensing.

Device is not licensed!

Please, go to Licensing to acquire a valid licence.

The licensing model of the REXYGEN system is quite simple:

e The development tools are free to use, you can install it on as many computers as
you want.

e The RexCore runtime module always needs a licence to run on your platform. There
are DEMO licences available at no cost and there are permanent licences which
you can purchase. Each platform needs an individual licence.



2.1 Obtaining a DEMO licence

The DEMO licence is intended for evaluating, testing and educational purposes. Feel
free to experiment with the DEMO licence as long as you need. Commercial use of the
DEMO licence is not allowed.

When you attempt to run your algorithm on a device that does not have a valid
license, you will be presented with options to license the device. If you do not already
have a license or a license voucher, you can request a DEMO license.

= W Licensing

Resources Active Licence

Site ID
Y6CE-8TTS-FXCL-MIQE-3865-UWUS-TP67-KZG7

System Info
Network
No active site keys available

Settings Get demo licence

Service

Security Configuration

File Browser Apply Vouche Apply Licence Keys

Logs

Voucher

Password

Description

Archives

one
Llcensmg

Click on Get demo licence and you will be redirected to the registration form. Identify
yourself and you’ll receive a DEMO licence key via e-mail. The licence key is called a
SiteKey.




Use Voucher

DEMO Licence

Demo licence

If you have an account already, try to log in first.

Get demo licence

SitelD (hardware identifier of your device)*

Y6CE-8TTS-FXCL-MJQE-3865-UWU9-TP67-KZG7

Description (for your reference)
crush test machine

E-mail*
johndoe@domain.com

First name*

John
Last name*
Doe
™
\/ I'm not a robot e
1eCAPTCHA

Frivacy - Temms

SUBMIT

W\# REXYGEN

Confirmation link for your licence
Thank you for requesting a licence key for the product Generic 2-hour Demo.
The licence key is ready for you, just click the confirmation link below to get it

Get my licence key
Should you need any assistance with the licence key, contact us at support@
rexcontrols.com and we'll be happy to help.

With kind regards
REX Controls




W\# REXYGEN

Your licence key

Congratulations, you have obtained your licence key (SiteKey) for the
product Generic 2-hour Demo

Licence key (SiteKey)

93LT-8EJJ-2HYN-U477-U4L2-FLMA-YM4W-CIBB

Your device
Crush test machine

|dentifier of your device (SitelD)
YECE-8TTS-FXCL-MJQE-3865-UWUS-TPET-KZGT

Please use the licence key to activate the corresponding features in
your device powered by REXYGEN.
Should you need any assistance with the licence key. contact us at

support@rexcontrols.com and we'll be happy to help

With kind regards
REX Controls

Once you have your DEMO licence key (SiteKey), apply it in REXYGEN DWMby
selecting Apply Licence Keys and clicking on Apply keys.

Licensing

Resources Active Licence
System Info Site ID
BNIB-W33Y-64X6-93X]-WDHQ-RMXG-NBK4-4176

Network

N No active site keys available
Settings Get demo licence
Service
Security

Configuration

File Browser Apply Licence Keys

Enter site keys

93LT-8EJJ-2HYN-UA77-U4L2-FLMA-YMAW-CIBB

Logs
Password
Archives

Licensing

“

APPLY KEYS

Evaluation version of RexCore (REXYGEN runtime core) is functional for 2 hours. It
is possible to run your algorithm on the platform but you cannot store it permanently.
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The algorithm resides only in the RAM memory therefore it will not run after a restart
or power-up. You can use almost all function blocks, see [1]. The RexCore runtime core
on the target device is terminated after 2 hours of operation in demo mode without any
warning. After a restart, you have another 2 hours for your experiments.

2.2 Obtaining a permanent licence

It is necessary to activate the RexCore runtime module and optional additional modules
for permanent operation. This can be done using the licence, which you can obtain at

WWw.rexygen.com/pricing

2.2.1 Activation of the permanent licence

Each device running the RexCore runtime module is identified by the so-called SiteID
tag. The purchased licence is associated with the hardware device, i.e. with the SiteID
tag.

1. Open your favorite web-browser on the desktop PC and fill in the IP address of the
platform. Once the DWM appears, select Licensing — Apply Voucher and enter
your licence voucher code.

= W Licensing

Resources Active Licence

System Info Site 1D
Y6CE-8TTS-FXCL-MIQE-3865-UWU9-TP67-KZG7

Network

Settings Site Keys

Service 93LT-8EJJ-2HYN-U477-U4L2-FLMA-YMAW-CIBB

. Target is running in DEMO mode.
Security

File Browser

Configuration
Logs

Password

Archives V2Q-ZE1-2UY

Licensing crush test machine

APPLY VOUCHER

2. If other licenses are already present, a new window will appear where you can
specify what should happen to the old licenses. Use the Querwrite option if the
platform is running in DEMO mode. This is the last and irreversible step.

11
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Some licence keys are already present on the device.

‘Would you like to overwrite existing keys ar to append new keys
to the existing keys.

Overwrite Append Cancel

3. The so-called SiteKey licence key is generated from your licence voucher and it
is stored in your device, which is shown in the Active License panel. The licence
key allows permanent operation of the runtime core. It is highly recommended to
check the licence again after a reboot of the device.

= Resources Active Licence
® System Info Site ID
Y6CE-8TTS-FXCL-MJIQE-3865-UWUS-TP67-KZG7
= Network
& Settings v Site Keys
A Service FYLN-PS]$-6F4Z-REUI-7YI2-GSIE-5TTS-DDEN
LTCU-YAB5 -HWC3-TAKY-K2CH-C7ZR-CULU-865T
©  Security 4A7Z-AUY3-NSZS-GBEG-9PPF-AZ3P-PZ2P-SHET
& File Browser LBZM-GWB3 - CFSR-HGUW-8GMS - PSLR-KAGW-329C
G3UP-PLDQ-PDGD-MHBK-FENG-MEPS -4DZK-UNXZ
5 Logs 2NEX-M6ID - WNMN-8QEQ-GMYZ-BILI-NSIN-SEWU
@ Password
o Archives Configuration
B i Apply Voucher Apply Licence Keys
or Licensing
Voucher
V2Q-ZE1-2UY
Description
crush test machine
for your reference
APPLY VOUCHER
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Chapter 3

Default REXYGEN project on
Monarco HAT, Unipi Patron and
Unipi Neuron

In order to help you speed up a start with REXYGEN and your platform we have create an
example project for most Monarco HAT, Unipi Patron and Unipi Neuron platform models
which is already preinstalled on the image with REXYGEN (installation is described in
Section ?7?). The project serves as a basic validation of the installation process and as
a starting point for more complex applications. One can control digital output(s) DO,
analog output(s) AO, observe the state of digital inputs(s) DI and analog input(s) Al
These general inputs and outputs are present on all platform models. The steps to create
and develop a new project from scratch is described in Chapter 4 in detail.

IMPORTANT: If you have valid permanent licence stored on your platform, this
project will start automatically once RexCore (REXYGEN runtime core) starts. Other-
wise, if you have only a Demo license, you must compile and download the project from
the REXYGEN Studio on the platform first. The project can be opened in the REXYGEN
Studio using either the procedure described in Section 3.3, or the project can also be found
in the Examples library as 0126-02_Unipi_Neuron_Generic for Unipi Neuron, code0127-
02 Unipi Patron Generic for Unipi Axon/Patron and 0121-09_Monarco_HAT_Demo_Example
for Monarco HAT'. The process of compiling and running the project is described in Sec-
tion 4.2.

3.1 Control the platform from HMI

The project contains graphical user interface (so-called Human-Machine-Interface) for
easy control and observing of general outputs and inputs. The HMI can be found at URL

L All examples which are part of the installation are marked by an ExampleID. The most up-to-date
examples are available with the latest installation of development tools or at https://www.rexygen.
com/example-projects/
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address http://192.168.1.100:8008/hmi/index.html (replace 192.168.1.100 with the
IP address of your platform). You can see how the HMI looks for default project on
Unipi Neuron, Unipi Patron and Monarco HAT right below.

A4 UniPi Neuron Generic =

Digital Inputs
—on—Dp—ba—pit
08
06
04
02
0
b 12:56:30 1257 12:57:30 12:58 12:58:30 1259 12:59:30
Analog Input
—an
i DO1 [ ] e
DIz D02 [ ]
DI3 D03 » 4
Dl4 D04 [ ]
an 0.01V H AO1 oV % "zsea 1257 12:57:30 1258 12:58:30 125 125030

UniPi Patron Generic

Digital Inputs
—DI1—DI2—DI3 —DI4

& o 1715 111720 114725 1730 11735 1740 745 11750 111785
Analog Input
- —an
] 001
DI ool @ s00e3
so0es
DI2 o2 @ 7003
so0es
DI3 D03 o T
ses
so0es
D4 pos @
N N 00e-3
A 0.01V A01 0V || 2 s
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Monarco HAT Demo Example

Digital Inputs v o

= DINT = DIN2 = DINZ —DIN¢ | =

MONARCD

PWR GND PWR IN+ 0

RS485+
/'//}/
GND

1W 5V OUT

= 162720 16:27.22 16:27:24 16:27:26 16:27:28
PWR OUT

PWR OUT Analog Inputs vl

10 — a1 —amz | =anz

DIN2
DIN4 8
AIN2 0.00v
PWR OUT
AOUT2 2V

0.00v

000000000000
0006006600600 00

% 162720 162722 16:27:24 1627:26 16:27:28

3.2 Control the platform through OPC UA

You can use the OPC UA interface to control your platform too. Install any OPC UA
Client and connect to the OPC UA Server, which is running right now on your platform.
There is the UAEzport software used in this tutorial:
https://www.unified-automation.com/downloads/opc-ua-clients.html.

Click on Server in the Menu — Add — Advanced mode and fill the Configuration Name
and the Endpoint URL (replace 192.168.1.100 with the IP address of your platform).

15
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B Add Server ? X

Configuration Name |MyDevice

Discovery Advanced

Server Information

Endpaint Url | opc. tep: /192,168, 1, 100:4340/ |
Reverse Connect |:|

Security Settings

Security Policy MNone -
Message Security Mode  |None hd

Authentication Settings

(® Anonymous

Username Store

Password

Certificate

Private Key

Session Settings

Session Name

[ connect Automatically

Cancel

After confirmation (OK), right-click on the new server name in the Project panel
and choose Connect.

~ [1 Project
v [1 Servers
G& My Meur
[—]
~ [1 Docurnents
[1 Data Ac (> Connect
>< Disconnect

<& Properties...

-

Remowve

16



B Certificate Validation ? X

Validating the certificate of server 'REXYGEN Core' returned an error:

@ | BadCertificateUntrusted

Certificate Chain

MName Trust Status

o localhost Untrusted
Certificate Details
A
Errar ok [BadCertificateUntrusted]
Common Mame localhost
Organization REX Controls s.r.o.
OrganizationUnit
Locality Pilsen
State Czech Republic
Country CZ
DomainComponent
Common Name localhost
Organization REX Controls s.r.o.
OrganizationUnit
Locality Pilsen
State Czech Republic
Country cz
DomainComponent
Valid From st 16. zaf 14:13:59 2020
Valid To pa 25. dvc 14:13:59 2053
Serial Number 35CTABDCABE2284EOFE1ER34AODAEFA3BG2B0E3F
Signature Algorithm  RSA-SHA256 -
- . e OCA FNAD Ll

Trust Server Certificate

Accept the server certificate temporarily for this session Cancel

Congratulations, you are now connected to your platform! You can now set the DO1
to value true for example. Navigate to Address Space panel and select DO1. In Attributes
panel search Value — Vulue, double-click on it, check the radio box and hit Enter. The
first Digital outputs LED diode on the platform should glow. Detailed tutorial on using
OPC UA with REXYGEN is there [2].



. Unified Automation UaExpert - The OPC Unified Architecture Client - NewProject™ - [m} x

File View Server Document Settings Help

DPBR = X2 a0

Project & X Data Access View o Attributes & X
~ [ Project £ Server Mode Id DisplayNd 42 7| @ [+]
v O Servers Attribute Value 2
vn %(T:::;“’” Identifier DO
X MNodeClass Variable
{1 Data Access View BrowseName 2 "po1”
DisplayMame "en-US", "DO1"
Description "en-US", "Digital cutput 1"
WriteMask 0
UserWriteMask 0
RolePermissions BadAttributeldinvalid (C
Address Space g x UserRolePermissions BadAttributeldinvalid
# |No Highlight - AccessRestrictions BadAttributeldinvalic
) Root ~ Railalus
v [ Objects SourceTimestamp 25.9.2020 14:28:18.261
@ Al SourcePicoseconds 0
ServerTimestamp 25.9.2020 14:29:18.261
@ A0 .
ServerPicoseconds 0
@ on StatusCode Good ((xC0000000)
Qe Value true
@ D3 P nona T hd
@ D References & X
@ Dot o5 =
P FARANS @ Forward o
@ Doz Reference Target DisplayName
@ po4 HasTypeDefiniti... BaseDataVariableType
o Server vl >
Log [
L =)
Timestamp Source Server Message
25.9.2020 14:29:... Attribute Plugin -~ MyNeuron Write to node 'NS2|5tring|DO1" succeeded [ret = Good].
25.9.2020 14:29:... Attribute Plugin -~ MyNeuron Read attributes of node 'N52|5tring|D01" succeeded [ret = Good].

3.3 Loading project from the platform to REXYGEN Studio

After installation of REXYGEN development tools (described in Chapter ??), you can
open the REXYGEN Studio on your PC and download algorithm of this default project
from your platform.

Select Load Project from Target Device from starting dialog or from File — Open
Project from Target Device and connect to your platform (replace 192.168.1.100 with the
IP address of your platform).

18



W How would you like to start? x
Thank you for choosing REXYGEN!

Start with a Plain Project

\\"/ Start from an Example Project

REXYGEN Open an Existing Project

Load Praoject from Target Device

] Don't show this dialog at start Close

W% Connect to the target - O d

Connection Details

Target: [192. 168, 1, 100:43951 |
Protocol: TCP/IP -

User: |admin |
Password: | = |
Save Password: [ @ Test
Description | Add station to list| | Toggle list

Choose the directory where will be the project stored on your PC and hit OK.

W Select the directory to copy the project te *

Target directory:

|C:,ﬂJsersfPuinchocuments,.'Def_Projecﬂ | Browse
Cancel

If everything went well, the project algorithm will appear (example image of Unipi
Neuron project).
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myproject_exec.mdl - REXYGEN Studio - [myproject_task]

| Fie et View Project Target Tools Settings Window Help

EEEIEEEE R TS

UniPi Neuron Generic Digital Outputs 1.X UniPi Neuron Generic
See the REABME i fil for 103, §103-G, S103-QRF, K103, M203, M303, M403, M503, M523, L203, 1303, L403, L503, L513, 1523, L5633
detailed infermation
Sec the README md il for detailed infarmation.
it Note: Debounce time for al DI is setto 0
o \
enB_Do1
Drivers|—{prer e [E—
i orcuss €nB_Do2 HRN_DO1 PWM Duty Cycle of Digital Outputs 1.X PWM Group Configuation
e ONB_D03 — PWWM resaiution
CNI_PM_DOT_1
i
are e _pos Cl_oymaLengtn
oni_PW_BoA_2 NRN_Puv_sutyCyde
prescale = 48 Mhz [ (cydeLengih +1)]- 1
CNI_PWT_DOT 3
Cevert ol _prescale
CNI_PWT_DOT 4
teve Digital Inputs 1.X
Levetz I Counters of Digital Inputs 1.X User LEDS XX
wE |
vais|
] Rl CNB_userlED_X1
FROIEST AW RO C_— ong_usetEn 32 | [ _useren
3 CNE_userED X2
“
E0GE DIt b ONB_userlED_Xé
OPCUAS_DIt
3
EDGE DIz L
OPcUAS_DIz SPcuAS_DIS
N Analog Input
3
EDGE DIz, b
OPGUAS_DIs
L Analog Output
EDGE_Dis. b
e 010V £20mA1 0.2:0mm)
oNR_AS
o]
= CNE_AG configuration NE_ A corfiguration
—————————————
Project: A execmdl IR [ [z v [scar
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Chapter 4

Configuration, compilation and
execution

The process of creating a control algorithm will be demonstrated on a very simple ex-
ample with four Boolean variables representing manual switches. In Chapter 77, two
of them will be replaced by physical inputs of the platform. A software timer will be
used for measuring the time when the variables are true (i.e. the switches are in the
ON position). A Boolean signal will indicate that the interval of predefined length has
elapsed.

4.1 Creating a new project

The project configuration is created using the REXYGEN Studio program. Each project
consists of at least two .mdl files. The first file is the main file of the project, which is
used for configuration of tasks, drivers, priorities and timing. The other file(s) contain
the individual control algorithms (tasks).

First we’ll create the example 0101-01 from scratch!®.
Standard approach:

1. Run the REXYGEN Studio program. Start with a plain project and select a folder
to save the project files in (e.g. D:\GettingStarted).

2. The folder will contain two important files:

e myproject_exec.mdl

e myproject_task.mdl

L All examples which are part of the installation are marked by an ExampleID. The most up-to-date
examples are available with the latest installation of development tools or at https://www.rexygen.
com/example-projects/
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3. The myproject_exec.mdl is the project main file. It contains one EXEC block
from the EXEC library. The other block is the TASK block from the same library
and it is renamed to myproject_task to reference the second file of the project
(myproject_task.mdl), which will contain the algorithm (the so-called task).

myproject_exec.mdl - REXYGEN Studio - [myproject_exec] - m] x
J File Edit View Project Target Tools Settings Window Help

|IDEB|&8|4d DRI e | 2xal B PR GBS =YY 0.

— —
[ == e < myproject task = ==

Plain project Plain project - task

‘See the README.md file in project folder for detsiled information

‘See the README.md file in project
folder for detailed information

Modulesp
Drivers
Archives| Drag&drop function blocks here...
Ctri+L to open the iibrar
QTask f ope: ry)
Leveld prev next
myproject_task
Level1
Level2|
Level3|
EXEC
Project: D:\Getting_Started\myproject_exec. mdl |Targe1: Mot connected CAP [NUM |SCRL 2

4. The task is connected to the LevelO output of the EXEC block and therefore its
timing is defined by tick and ntickO parameters of the EXEC block.

5. The EXEC block (and any other block) can be configured by double-clicking on it.
A block parameters and properties dialog appears. The parameters of all blocks
of the REXYGEN system are described in the Help (press the F1 key) and in the
Block reference manual [1].
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W Block properties ? X

Blodk

Block name: Block type:
[Exec | |exedib\Exec
Block type description:

|Real—time executive

Open block documentation ... Ll Toggle quick reference

Parameters Runtime Style

Scalar parameters

Parameter Value Type Description

1 |target Generic target device ™ | String Target device

?__tick 0.05 Double Base tick (period) of ther...
3_ ntickD 2 Leng Period of tasks in Levell (...
4_ ntickl 50 Long Period of tasks in Levell (...
5_ ntick2 100 Long Period of tasks in Level2 (...
6_ ntick3 1200 Long Period of tasks in Level3 [...
'."'_ prid 5 Long Priority of tasks in Levell
S_ pril 9 Long Priority of tasks in Levell
9_ pri2 13 Long Priority of tasks in Level2
? pri3 18 Long Priority of tasks in Level3

target: Target device

Cance

Note that tick=0.05 and ntick0=2, therefore the task will run each 100 millisec-
onds (0.05 -2 = 0.1s). There is no need to change any parameter at the moment.
Close the dialog.

. You can delete all the descriptive texts in project files. These have no effect on the
functionality and can be considered programmer’s comments.

Open Block Library, choose View/Block Library in the menu or use the {2 icon
from the toolbar.

By default, the library is in Tree view mode where the blocks are organized in sub-
libraries. Their location is always denoted as sublibrary/block, e.g. LOGIC/AND
for the logical AND block in the LOGIC sublibrary. Inside a sublibrary, the blocks are
ordered in alphabetical order.
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E myproject_exec.mdl - REXYGEN Studio - [myproject_exec] - m] X
Eile Edit View Project Jarget Tools Settings Window Help
EEEH &8 sHhBEae | xx B EBERGEH=E WY O,
myproject_exec EI@ (== =]
Plain project Plain prf \‘w S
See the README. md file in project See the REA
folder for detailed information Quick reference
|Search‘..
" @) Tree view O List view Boolean [logic) constant
odules >
Block name Description R
Drivers GEN [} coc
INOUT CNBE
Archives| b LOGIC
i ~ MATH
QTask ABS_ Absolute value Qutputs
ADD Addition of two signals v Logical output of the
Levei0 ADDHEXD Addition of sixteen signals [Fes
myproject_tast ADDOCT Additien of eight signals e mes
Levell ADDQU... Addition of four signals
CNB Boolean (logic) constant ey ErT EnEEaE
Level2 CME Enumeration constant
CHNI Integer constant
Levela CNR Real constant
DIF_ Difference .
= - . Open block documentation ...
EXEC DIV Division of two signals v Quen block decurenialion
|
Project: D:\Getting_started\myproject_exec.mdl Target: Not connected CAP |NUM |SCRL

10. You can also switch the library to List view mode, where all the blocks are sorted
alphabetically, regardless of the sublibrary they belong to.

11. Locate the following function blocks in the Block Library and drag them to the
task file:

e MATH/CNB — constant of type Boolean. Once dropped, double-click its name
and change it to CNB_SWITCH1. Double-click the block and set parameter YCN =
off.

e LOGIC/OR_ — logical OR. Rename it to OR_A.
e LOGIC/AND_ — logical AND.

e LOGIC/TIMER_ — a timer block. Set parameter mode = 2: Delayed ON, pt =
5.0.

e INOUT/Display — a display to show values in real-time.

e ARC/TRND — real-time recording. Set parameters 1 = 2000, Title = My timer,
leave the default values otherwise.

e MATH/CNB — constant of type Boolean, change name to CNB_RUN, set parameter
YCN = on.
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mypraoject_exec.mdl - REXYGEN Studio - [myproject_exec] - O X

J File Edit View Project Target Tools Settings Window Help

EFEEErERE R R T I I

myproject_task

CNB_SWITCH1

12. Duplicate the CNB_SWITCH1 block with right mouse button dragging. Or simply
Copy&Paste the block.

13. Duplicate the block 2 more times.

14. Duplicate also the OR_A block. Rename the duplicate to OR_B.

myproject_exec.mdl - REXYGEN Studio - [myproject_exec] - m] X
J File Edit View Project Target Tools Settings Window Help

IDSE R 4{DPEPC| axall B MR LGS |WY 0.

ryproject_tesk

CNB_SWITCH1

CNB_SWITCH2

CNB_SWITCH3

CNB_SWITCH#

CNE_RUN
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15. Connect the blocks as shown below. To connect the blocks, drag the output arrow
of one block to the input arrow of the other block using the left mouse button. The
connection will be established when the line goes bold and green. After releasing
the mouse button you can recognize a successfully connected line by its style. A full
line terminated by a full arrow at the input of the connected block indicates a valid
connection. A dashed red line ending with a thin arrow indicates an unconnected
line. New branch of an existing line can be created by dragging an existing line
with the right mouse button.

E myproject_exec.mdl - REXYGEN Studio - [myproject_exec] - [m]
File Edit View Project Target Tools Settings Window Help
= o= = Fals = o 0 = = TR o N o8 T
DHEH 8|4 hBIEC| 2 =xaAli D EBG| BB S |YWY 0.
B myproject exec [ = | B ) =|[3 [=
Modulesp
Drivers
CNE_SWITCH1 UZ WY R
Archives SRA
CNB_SWITCHZ
U1y
o o - U2 NY P
Leveln e e CNE_SWITCH2 UL
myprcject_task -
CNB_SWITCHS
Levell 1 ¥l
z g2
u ya
Level2 an UN y4
CNE_RUN R1 Gl
Leveld TRND
EXEC

At this moment the executive configuration myproject_exec.mdl and the corresponding

myproject_task.mdl file with the algorithm are ready. The algorithm will be evaluated

in the direction of the arrows, starting from the source CNB blocks, passing through the

OR_, AND_ and TIMER_ blocks and finishing at the Display and TRND blocks.
Congratulations, your first project is ready for compilation!

4.2 Compiling and running a project

The developed algorithm must be compiled to binary form prior to deploying. Pick
Project/Compile from the menu or use the  icon from the toolbar. The compiler output
is displayed in the Compiler window. If no error is found, the myproject_exec.rex file
is created.
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myproject_exec.mdl - REXYGEN Studio

J File Edit View Project Target Tools Settings Window Help

EEEIEIEEEEGEE R TR LTS

myproject_exec [[= ][(@][(==] myproject_task == =]

" Compiler windo
|Processing project file D:\Getting_Started\myproject_exec.mdl

RexComp ver. 2.50.7 rev. 8868, built on 2017-12-19
Loading the file ‘myproject exec.mdl’
Loading the file ‘myproject_task’
List of modules:
StdBlk
List of required licences:
Standard function blocks
'The file ‘'myproject_exec.rex' has been created

Processed 11 blocks, 1 task(s) s
=

CHE_RUM R1 |

TRND

Project: D:\Getting_Started\myproject_exec.mdl

[Target: Not connected [cap [Num [scRL

At this moment it is possible to deploy the control algorithm to the target platform.
Use Project/Compile and Download in the menu or click the Compile and Download

icon 5 for this purpose. A dialog for defining the target device appears upon successful
compilation.

myproject_exec.madl - REXYGEN Studio

— ] EY
J File Edit View Project Target Tools Settings Window Help W Download configuration to the target — O *
EEEIEIEEEEGEERY
myproject_exec E@ myproject_task Connection Details @
L1 Target: [192.168.1. 100] |
[ Compiler window Protocol: TCP/IP -
'Proousing project file D:\Getting_Started\myproject_exed User: |admin ‘
RexComp ver. 2.50.7 rev. 8868, built on 2017-12-19 Password: | = ‘
Loading the file "myproject_exec.mdl’ .
Loading the file ‘myproject task' et W
List of modules: d
StdBlk Description | 53"5 ETWGEN :
List of required licences:
Standard function blocks
'The file ‘'myproject_exec.rex' has been created o TS ¥
Processed 11 blocks, 1 task(s) A
Method: D Store configuration permanently 4
iE|
MO
Progress
Project: D\Getting_Started\myproject_exec.mal T e [cap [Num [scRL

Enter the IP address of your platform in the Target field 2.

If you use the WAGO PFC100/200 and you do not know the IP address of your platform, see
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Enter REXYGEN login and password. The default user is admin and there is no
password by default. Leave the other elements intact and click Download.

If there is no licence on your platform, you need to get one first. You

can get a DEMO licence for free. See Appendix B for details and come back
afterwards.

As soon as the download is complete it is possible to switch the REXYGEN Studio

application to the so-called Watch mode and watch the control algorithm in real-time —
click Watch.

m myproject_exec.mdl - REXYGEN Studio

J File Edit View Project Target Tools Settings Window Help

FEEIEIECEE R L EE T T T L

myproject_exec EI@ myproject_task EI@
L]

7 Compiler window EI@

IProt:usiﬂg project file D:\Getting_Started\myproject_exec.mdl

RexComp ver. 2.50.7 rev. 8868, built on 201722~

Loading the file ‘myproject exec.mdl’ Download complete x
Loading the file ‘myproject_task’
List of modules: @ The download has been successfully finished, ) =77
Et
. StdBlk - - Do you want to switch to Watch mode and observe the rt
List of required licences: -

algorithm in real time?
Standard function blocks

The file ‘'myproject_exec.rex' has been creat|

.
Processed 11 blocks, 1 task(s) [ wateh || oDisconnect | iz :i
[en} Ny
CNE_RUN Rl e

Project: D:\Getting_Started\myproject_exec.mdl | Conneding to target...

fcap INUM 'scrL

In the Watch mode, the background of all files goes gray and you cannot move or
delete any blocks or connections. Right-click the TIMER_ block and select Watch selection
in the menu to watch the inputs and outputs of the timer.

Appendix C for details. Once you know it, come back to this point.

28



myproject_exec.mdl - REXYGEN Studio - [myproject_task] - O X

J File Edit View Project Target Tools Settings Window Help

FEEIEIECE R E R Y
myproject_execE]@

o co.. [ ][E =]
Project: Di\Getting_Startedimyproject_exec.mdl RO [Connected 16752:168.1,100:43551 (admin) I [ca UM (scRL

You can do the same with the OR_ and AND_ blocks (or any other selection).

myproject_exec.mdl - REXYGEN Studio - [myproject_task] - O X

J File Edit View Project Target Tools Settings Window Help

DOB[ B 4DRIC| %= ail B b bE 6o
myprojact_exEcE]@

Project: Di\Getting_Startedimyproject_exec.mdl RO [Canected 16752:166,1-100:43551 admin) I [ca UM (scRL 2

Now it is possible to double-click the CNB_SWITCH1 block and change the Boolean
variable to YON = on (tick the checkbox and click OK). Once you do the same with the
CNB_SWITCH3 block, the outputs of both OR blocks are on and the Y output of the AND_
block goes on and the TIMER_ starts to count down. Observe the rt output.® Once the

3Do not get confused by the default 1 second refresh rate of the Watch mode. The algorithm on the
target device runs each 100 milliseconds as mentioned earlier.
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timer reaches zero, its output Q is set to on and it remains on as long as the U input is
on.

You can double-click the TRND block to see the signals in a real-time graph. The red
line is the output of the OR_A block, the magenta line is the output of the OR_B block,
the green line is the remaining time of the timer and the blue line is the Boolean output
of the timer.

E myproject_exec.mdl - REXYGEN Studio - [myproject_task] - O #

J File Edit View Project Target Tools Settings Window Help

DEBE|8|ismBEe|azailB iRra ddg=s|wy| o,

myproject_exec EI@ myproject_task EI@
Modulesp | |
192,168.1,100:43981: myproject_task. TRND a
Drivers TRND: Trend (% TRMD: Workspace [
Archivesp
My timer vow wke e d S Ee = @@
QTask
Name Value Descri
Leveld mpp':;im v [ signals
- I 7 < [~] M signal 1 1 myprol
Levell [ M =ignal2 0 mypro|
9:18:30 9:18:40 1 | signal 3 1 mypra|
Level2 ] | signal 4 1 myprof
absolute time [hh:mm:ss i~
Leveiz *
EXEC D ’ !\\J [! . B

Project: Di\Getting_Startedimyproject_exec.mel [RURIY [ Connected to192/168.1.100:43881 aaminy 1] [cp num [scRL

Try turning the CNB blocks off and change the pt parameter of the TIMER_ block.
Afterwards turn the CNB blocks on again and observe the signals in the TRND block again.
As you can see, you can modify any parameter in real-time, which allows you to fine
tune your algorithm.

It is also possible to open a Diagnostics view of the algorithm. Pick Target/Diagnostics
from the menu or click the % icon and you will see the algorithm in a tree view which
allows you to monitor the control algorithm in full detail. You can verify that the sam-
pling rate of your algorithm is indeed 100 milliseconds. You can also adjust parameters
of individual function blocks, which has the same effect as modifying them directly in
the Block properties dialog.
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m myproject_execmdl - REXYGEN Studio - Imvoroiect task] |
Yproj
J R — & Diagnostics (192.168.1.100) O >
EEIEIEM @ rex/fadmin@192.168.1.100:43981 A lovel (% Executive (% Device (3 Systemlog (3
e ‘:f Active executive
. ﬁ StdBlk Configuration
?‘ WagoDrv Period [ms]: |100 | Priority: |5 |
=== Level D
Modulesh v =, myproject_task Number of ticks: |2 |Number of tasks: |1 |
CMB_RUMN
o g CNB_SWITCH1 Diagnostics (all time data displayed in milliseconds)
ivers =
TF CNB_SWITCH2 [ Enable Reset Exec. count: Last time:
Aschives T} CNB_SWITCH3
in time: ax time: verage time:
T} CNB_SWITCHS Min & Max Average
QTask I OrR.A
I} orREB
Level0 — Ik AND_
TF TIMER_
Levell i
=vel 2 Display v
Level2
Level3
EXEC
<< SHORTCUTS AREA = >
<< Drag&drop function blocks here >>
T co..
Project: D:\Getting|
E myproject_execamdl - REXYGEN Studio - [mvoroiect task] im|
J R — & Diagnostics (192.168.1.100) O 4
DaB | = © rec//admin@192.168.1.100:43981 A | \Workspace (% Task % Executive (7 Device [ Systemlog [3
v ‘:f Active executive
s 2 StaBlk Variables: [ Inputs [ Outputs [7] Parameters | | Arrays || States
- ~ F ‘WagoDrv
2 Level D name value quality connection type minimurm
Modulesp v =, myproject_task g u on GOOD AND_Y; bool
T} CNB RUN {ll HLD off GOOD bool
) - @ R1 off GOOD bool
Drivers 0 CNB_swITCHI @o on GOOD Displayzu; TRN...  bool
T} CNB_SWITCH2 @ et 5 GOOD double
Archivesp T CME_SWITCH3 @ rt 0 GOOD TRMD:uZ; double
I} CNB_SWITCH4 Fl mode 2: Delayed ON G000 leng 1: Pulse gener|
QT T OR.A El pt 5 GOOD double
I} orReB
Leveld — Ik AND_
Ik TIMER_
Levelt I} Display v
Level2
Level3
e << SHORTCUTS AREA »>
=< Drag&drop function blocks here >> < >
Constant  Const value/parameter: Set Cancel
Bico..

Project: Dx\Getting|

Now you can switch REXYGEN Studio back to the Development mode. You can do
so by deactivating the Watch mode (use the & icon). You are offered synchronization of

v

a

the changed parameters with the source files of the project, choose No at this moment.

All changes made while in the Watch mode are not permanently stored in the target
device (unless you decide so, see [3]). Upon restarting the RexCore runtime module the
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algorithm will start with the parameters defined in the project source files, which were
valid when compiling and downloading the algorithm to the target device. To apply the
changes permanently, you have to transfer the changes to the source files and Compile
and download the project one more time which defines new startup values.

4.3 Adding a user interface (HMI)

The next step in developing a control algorithm is its user interface, or HMI, Human-
Machine Interface. It allows anyone (even those who are not familiar with the REXYGEN
system) to interact with the algorithm. The HMI of the REXYGEN system relies on
modern web-based technology and the HMI is therefore accessible via web browser on
desktop PC, tablet or smartphone.

In this tutorial, a simple HMI will be created using the so-called WebBuDi technol-
ogy. It provides very simple indicators and input elements to interact with the control
algorithm via a web page (Web Buttons and Displays).

The steps to create the HMI are described below. This is how the HMI will look like
in the end:

My timer - HMI example

Switches - group A Timer input

Switch 1 OFF(0) ON(1) Group A ON(1)
Switch 2 OFF(0) ON(1) Group B
S10RS2 ON(1) AAND B ON(1)

Switches - group B Timer

Switch 3 OFF(0) ON(1) Timer interval
Switch 4 OFF(0) ON(1) Remaining time
53 0RS4 ON(1) Timer output ON(1)

I | |

M —uo

z M—us

1 [ |

15:2825 15:28:30 15:28:35 15:28:40

(I

=

1. In the folder with the project files, create a hmisrc subfolder. Inside this folder,
create a file named index.hmi.js and edit it with your favorite text editor. The
content should be the following:

REX.HMI.init = function(){
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//Indicators and virtual switches - group A
var switchesA = {

column: 1,
title: 'Switches - group A',
rows: [

{type: 'DW', alias: 'switchl', desc: 'Switch 1',
cstring: 'myproject_task.CNB_SWITCH1:YCN'Z},
{type: 'DW', alias: 'switch2', desc: 'Switch 2',
cstring: 'myproject_task.CNB_SWITCH2:YCN'Z},
{type: 'DR', alias: 'SlorS2', desc: 'S1 OR S2',
cstring: 'myproject_task.OR_A:Y'},
]
};
REX.WebBuDi.addSection(switchesA);

//Indicators and virtual switches - group A
var switchesB = {

column: 1,
title: 'Switches - group B',
rows: [

{type: 'DW', alias: 'switch3', desc: 'Switch 3',
cstring: 'myproject_task.CNB_SWITCH3:YCN'Z},
{type: 'DW', alias: 'switch4', desc: 'Switch 4',
cstring: 'myproject_task.CNB_SWITCH4:YCN'},
{type: 'DR', alias: 'S3orS4', desc: 'S3 OR S4',
cstring: 'myproject_task.OR_B:Y'},
]
+;
REX.WebBuDi.addSection(switchesB);

//Timer input
var timerInput = {

column: 2,
title: 'Timer input',
rows: [

{type: 'DR', alias: 'inputA', desc: 'Group A',
cstring: 'myproject_task.AND_:U1'},
{type: 'DR', alias: 'inputB', desc: 'Group B',
cstring: 'myproject_task.AND_:U2'},
{type: 'DR', alias: 'AandB', desc: 'A AND B',
cstring: 'myproject_task.AND_:Y'},
]
s
REX.WebBuDi.addSection(timerInput) ;
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//Timer settings and status
var timer = {
column: 2,
title: 'Timer',
rows: [
{type: 'AW', alias: 'interval', desc: 'Timer interval',
cstring: 'myproject_task.TIMER_:pt'},
{type: 'AR', alias: 'rt', desc: 'Remaining time',
cstring: 'myproject_task.TIMER_:rt'},
{type: 'DR', alias: 'timerQ', desc: 'Timer output',
cstring: 'myproject_task.TIMER_:Q'},
]
};
REX.WebBuDi.addSection(timer) ;

//Add real-time trend
REX.HMI.Graph.addTrend({cstring: 'myproject_task.TRND'});
REX.HMI.Graph.setMaxBufferSize (200) ;

// Change title of the page

REX.HMI.setTitle('My timer - HMI example');

2. This file will be processed when compiling the project. However, it is necessary to
add the EXEC/HMI block into the project main file first.

myproject_exec.mdl - REXVGEN Studio - [myproject_exec] - a x
JFiIe Edit View Project Target Tools Settings Window Help
|DoBalsmmde/cxaiEBosraado=|¥wy 0.
yproject exec [scam] =] | B myproject tosk (== ]=]
Medules
Dirivers|
55 Wy
archives CNB_SWITCH1 e
CNB_SWITCHZ
s e
U1 ] Uz WY HLD =tp
CMB_SWITCH2 U2 NY AND, R1__di
Leveld prev_nextp T OR_B - TIMER_
myproject_tass
CHB_SWITCH
Levelt i ¥
¥2|
3|
Level2 s N oys
CNE_RUN R1 g
Leveld HIT TRND.
EXEC

Dce. [EEE]

Project: D:\Getting_Started\myproject_exec.mdl CAP |[NUM |SCRL 2

34



3. Double-click the HMI block to edit its parameters. Set GenerateWebWatch = off
and confirm. WebWatch is another type of HMI, which you do not need at the mo-
ment. See [1] for details, it is a very interesting tool for developers and technicians.

W Block properties ? X
Block
Block name: Block type:
[z | [ exedib\HMI
Block type description:

|HMI configuration

Open block documentation ... L] Toggle quick reference

Parameters Runtime Style

Scalar parameters

Parameter | Value Type Description

1| IncludeHMI on Bool Include HMI files in the pr...
? HmiDir himi String Output folder for HMI files
? SourceDir hmisrc String Source directory
T GenerateWebW... I:Eof'f Bool Generate WebWatch HMI ...
? GenerateRexHMI on Bool Build HMI from 5VG and J...
? RedirectToHMI an Bool Webserver will automatica...
? Compression [Joff Bool Enable data compression

GenerateWeb\Watch: Generate WebWatch HMI files from MDL files

Cancel

4. The HMI is now an integral part of your project. Compile the project again and
you will see that the compile log contains more information. The index.html file is
generated from the source index.hmi. js file. All the HMI files are generated into
the hmi subfolder (HTML, JS and CSS files) and included in the resulting binary
myproject_exec.rex file.
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rmyproject_exec.mdl - REXYGEN Studio - O X

JFi\e Edit View Project Target Tools Settings Window Help

DoB|a4hE2e|asuliB ARGt =¥vy 6.
) myproject_exec [ | (=) [527) | [0 myproject task ==

Py ing project file D:\Getting_Started\myproject_exec.mdl

\Generating RexHMI ...
Source: D:\Getting_Started\hmisrc
Destination: D:\Getting_Started\hmi
Info: file index.html generated successfully
RexHMI visualization has been successfully generated

777

RexComp ver. 2.50.7 rev. 8868, built on 2017-12-19
Loading the file 'myproject_exec.mdl’
Including HMI from “hmi*

Loading the file 'myproject_task’ [onl
List of modules: CNE_RUN
StdBlk

List of required licences:

Standard function blocks
L_] |The file 'myproject_exec.rex' has been created
Processed 11 blocks, 1 task(s)

Project: D:\Getting_Started\myproject_exec.mdl |Target Mot connected |CAP NUM |SCRL 2

5. After you download the project to the target device, you can access the HMI via
web browser. Go to menu Target/Web Interface which will open the webpage.
Remember the default login credentials: admin with no password.

E My timer - HMI example * g

’:(—:" - C @ Q, 192.168.1.100:8008/hmi/index.html

My timer - HMI example

Switches - group A Timer input

Switch 1 OFF(0) ON(1) Group A ON(1)
Switch 2 OFF(0) ON(1) Group B ON(1)
510RS2 ON(1) AANDB ON(1)

Switches - group B Timer

Switch 3 OFF(0) ON(1) Timer interval

5
Switch 4 OFF(D0) ON(1) Remaining time 0
S30R 54 ON(1) Timer output ON(1)

M—uo
4 M
M—uz
2 M—uz
o [
15:22:55 1523 15:22.05 152310

ﬁ: .

6. You can toggle the switches and observe the results. The virtual switches are linked
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to the individual CNB function blocks therefore the effect is the same as toggling
the values directly in REXYGEN Studio.

7. You can also change the timer setting and shorten or lengthen the interval.

8. See |4] for detailed information about WebBuDi elements and possible customiza-
tion (colors, backgrounds etc.).

9. The default URL address is http://192.168.1.100:8008/hmi/index.html (re-
place 192.168.1.100 with the IP address of your platform).

10. The default port of the webserver (8008) can be changed in RexCore settings. See [5]
for details.

Please note that there is also a program called REXYGEN HMI Designer, which allows
you to create graphical user interfaces. Appendix A of this guide shows the steps to create
a basic graphical interface. A more complex HMI is shown below solely for inspiration
purposes.

+ o] TSIC
) wra F Busl Lo

8| 17.7]
]

2158 |
g 1ra B
TR our FALG

4.4 Ready for interaction with the outer world

Well done! You have created the example 0101-01 from scratch®. You have learned the
basic workflow for developing and running your algorithms using the REXYGEN system,
which is the same for all platforms. Now it’s time to add the so-called input-output drivers
so that the algorithm can interact with sensors, actuators and external data.

Configuring the inputs and outputs of specific target devices based on the example
project provided in this chapter is discussed in the I/O Configuration of Target Platforms
manual.

4All examples which are part of the installation are marked by an ExampleID. The most up-to-date
examples are available with the latest installation of development tools or at https://www.rexygen.
com/example-projects/
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Chapter 5

Summary

Congratulations, you have created the example project from scratch! You have learned
how to develop, compile and run your algorithms on the platform. The interaction with
sensors and actuators is provided via input-output driver of the REXYGEN system, which
you have learned to configure and use.

You have achieved quite a lot in a relatively short time, haven’t you? The purpose
of this guide was to quickly show you the basic steps and tools for developing a project.

Now it’s time to focus on your own project and keep learning on the go. There are
function blocks which are much more powerful than the ones mentioned in this guide,
there are many inspiring example projects, there are additional I/O drivers which you
can use to expand the scope of your project, there are many ways to exchange data with
external systems and devices, etc.

Remember that whenever you have some achievement to share, we will be happy to
hear from you. And whenever you encounter any difficulties, we will be happy to help.
You can reach us at support@rexygen.com.
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Appendix A

Graphical HMI with REXYGEN
HMI Designer

Chapter 4 describes the creation of a simple WebBuDi user interface. The REXYGEN
development tools also contain the REXYGEN HMI Designer program which is a tool for
designing custom graphical visualizations from predefined components'. The REXYGEN
HMI Designer is based on the well-known open-source vector editor Inkscape™™ https:
//inkscape.org/en/.

In this chapter we’ll develop an alternative HMI for the example 0101-01. Just like
in the case of the WebBuDi user interface, the SVG file created with REXYGEN HMI
Designer will serve as a source file which will become a part of your REXYGEN project.
During compilation of the project the SVG file will be processed and converted to HTML,
JS and CSS files.

A.1 Initializing the HMI design

After launching the REXYGEN HMI Designer from Start Menu you will find a clean page.
The first thing to do is to initialize the new visualization. The HMI is configured via the
REXYGEN HMI extensions. Navigate to Fxtensions - REXYGEN HMI — Edit HMI
Config in the menu.

!Definition of custom components is also possible but it requires a bit of Javascript coding.
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r'ﬂj *New document 1 - RexHMI Designer @M
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This extension adds a special component which contains general settings of the HMI.
Close it with the OK button for now.
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In order to include the HMI during the REXYGEN project compilation, the file name
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has to end with .hmi.svg. Save the file as e.g. designer .hmi.svg to the hmisrc subfolder
of your project. Use the standard File — Save as menu.

Note: If you want to replace the WebBuDi interface with the REXYGEN HMI Designer
interface just delete the index.hmi. 75 and save the HMI as indez.hmi. svg.

A.2 Adding the first HMI components

Now we will add some displays and inputs. The REXYGEN HMI Designer contains a
library of components which you can use to build your HMI. The library is available
through Browse Components Library extensions. Navigate to Frtensions — REXYGEN
HMI — Browse Components Library (Ctrl+L). It will open the explorer window with
several folders. Open the GENERAL folder and drag&drop the Display to the drawing.
The display will be used as an indicator of the remaining time in the TIMER function
block.
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For configuration of the display settings select the display by mouse click on top
of it and use the Edit Component extension from FExtensions — REXYGEN HMI —
Edit Component (Ctrl+E). When the configuration dialog is opened you can change the
Title to Display remaining. The Edit Component dialog has two tabs: Data points and
Options.

The Data points tab contains three items defining the behavior and animations of
the component. Each data point contains an alias, which is in fact a connection to live
data from the REXYGEN algorithm.

e value — The value to display.
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e disable_by — If true the display is disabled and data are no longer updated.
e hide_by — If true the display is hidden.

The value property contains $T_value. The $T will be later automatically substi-
tuted by the Title of the component, resulting in the Display_remaining_value alias.
The disable_by and hide_by data points are optional. Leave them blank at the moment.

The Options tab contains several properties which are specific for the Display com-
ponent. You can find the description of each component and property in [4]|. Leave the
default values for now and press OK.

Note: Each component is in fact one SVG group with unique content. You can copy the
components all over the screen using copy (Citrl+C) and paste (Ctrl+V) approach.

r\bt: Edit HMI Component =[S &1 r\u: Edit HMI Component =[5 &1
Title ($T): |Display _remaining D: Display Title ($T): |Display_remaining ID: Display
Module: |Display Module: |Display
Version: |10 Version: |10
"Data points \/ Options \ Options
value 5T _value format number hd
disable_by text_format l hd
hide_by scale
offset
decimals
color
colorAbove
colorBelow
rangeMax
rangeMin 0
units
[ OK ] [ Cancel ] [ oK ] [ Cancel ]

b A

Now we will add controls for all the switches (CNB blocks). All of them will be
controlled using the PushOnOff components. Add them from the library. Select the
first PushOnOff and open the editor dialog Fztensions - REXYGEN HMI — Edit
Component (Ctrl+E). Change the title to PushOnOff SW 1 and select the Options
tab. Select the ToggleButton item in the type property list. Close the Edit Component
dialog using OK button. Copy-paste the button three times and remember to change the
titles to PushOnOff SW_ 2, PushOnOff SW_ 3, PushOnOff SW_4).

Note: Throughout the REXYGEN HMI Designer you can use double click in Options
tab to open the corresponding configuration dialog (color picker, number input, etc.).
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-
wy Edit HMI Component E@ﬂ

Title (5T): |PushOnOff_Sw_2 1D: g2715

Module: | PushOnOff

Version: |12
{ Data paints \/ Options
type ToggleButton =
PushButton

e ManualPulse

lorFal ManualPulseRpt
colarrae TeggleButton
colorTrue

writePerm [

[ QK ][ Cancel ]

Now we have four PushOnOff buttons and one Display and we want to link all
components with live data from the target device.

A.3 Linking HMI components with the running algorithm

Open the HMI Configuration dialog either using Fxtensions — REXYGEN HMI — FEdit
HMI Config or just unselect all components in the drawing (click outside any component)
and press Ctrl+FE. The configurator parses all components and creates a list of used
Aliases. Each of them should be linked with one signal in the running algorithm. You
can either fill in each connection string manually or you can use the Browse function.
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w REX HMI Configuration

I
(o]

{ Connections \/ Options '/ HTML export

Alias Connection String Type

Display_remaining_value R -

PushOnOff_5W 1
PushOnOff_SW_2

PushOnOff_SW _3

===
M W Nl

PushOnOff_SW_4

E] [Saue .CSW ] [Load .CsV ]

[ 0K H Cancel ]

The Browser requires a target device with running algorithm. Make sure the al-
gorithm is running, see Section 4.2. Also the target URL must be set. Press Browse
button. The login dialog will be opened. Change Target to 192.168.1.100:8008 (re-
place 192.168.1.100 with the IP address of your platform). Unless you changed the login
credentials, use the default username admin with an empty password. After a successful
login the connection tab is expanded with a tree-view of the running algorithm (you have
already seen this tree-view in algorithm diagnostics).
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wy REXYGEN HMI Configuration =@ = |

{ Connections \/ Options '/ HTML export

Alias Connection String
Display_remaining_value
PushQOnOff_SwW 1
PushQnOff_SW_2
PushQOnOff_SW_3

PushQnOff_SW_4

= = =
1 ] i

wy Please log in ... | ? & .|1
Target: ws: /{192, 168. 1. 100:3008
Username: admin
Password:
Save password: [ |
[ oK ] [ Cancel ]

E] [Saue .CSW ] [Load .C8V ]

[ 0K H Cancel ]

Select Connection String field of the Display_remaining_value item and afterwards
browse the tree to the TIMER_ block and double-click the rt parameter. The connection
string of the parameter is copied to the Display_remaining_value alias, which is shown
in the next figure.
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Once the display is linked we will also link the switches. Just browse the tree to
CNB_SWITCH1, select the Connection String field of the PushOnOff SW 1 alias and
double-click the YCN parameter. Repeat this for the remaining connection strings. After-
wards press OK to save the settings and close the dialog.
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w REX HMI Configuration

I
[g]

{ Connections \/ Options '/ HTML export

Alias Connection String Type
Display_remaining_value  myproject_task. TIMER :rt R -
PushQOnOff_SwW 1 myproject_task. CNB_SWITCHL:YCN M
PushQnOff_SW_2 myproject_task.CNB_SWITCH2:YCN
PushQOnOff_SW_3 myproject_task. CNB_SWITCH3:YCN
PushQnOff_SW_4 myproject_task.CMB_SWITCH4:YCN

E] [Saue .CSW ] [Load .CsV ]

[ 0K H Cancel ]

The interactive components in REXYGEN HMI Designer are just parts of the drawing.
The user can position the components arbitrarily and add as many decorative static
components to as needed. We will add some text descriptions to distinguish individual
buttons. Use the Text tool (F8), click anywhere in an empty space and start typing. Pick
the Select and Transform tool (F1) afterwards and move the texts and buttons.

Note: More information about custom drawing can be found in Inkscape tutorials (See
the Help — Tutorials — Inkscape: Basic)
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A.4 Adding more HMI components

Next we will add more components to control the timer and show the status of the OR
and AND blocks. Open the Elements library (Ctrl+L) and add one Input and four Led
components. The LEDs will show the status of Boolean values and the Input will be
used for changing the default timer interval value.

In the Led components just edit the Title via the FEdit Component extension (se-
lect the component by single click and press Ctrl+E). The titles should be Led_OR_A,
Led_OR_B, Led_AND, and Led_TIMER_OUT respectively. Finally edit the Input component
by changing the Title to Input_interval.

The last component we need is a graph showing the time-plot of data from the TRND
block. Use the components library (Ctrl+L) and add a TRND component. You can
adjust its size to fit the desired position. Edit the component (Ctrl+E) and change the
Title to TRND and switch to the Options tab. Double-click the signals property. Add
the following labels using the plus (+) button: timer out, rem. time, OR A, OR B. These
labels will be shown in the legend of the graph.
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A.5 Additional links to the running algorithm

When all the components are in place we link them to the running algorithm again. Just
repeat the procedure described in Section A.3, open the HMI Configuration dialog (Fz-
tensions — REXYGEN HMI — Edit HMI Config) and browse the running algorithm

to pair the remaining aliases with corresponding connection strings. The list is shown in
the following image.
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wy REX HMI Configuration

{ Connections \/ Options '/ HTML export

Alias Connection String Type
Display_remaining_value  myproject_task. TIMER :rt
Input_interval W myproject_task. TIMER_:pt
Led_AMD myproject_task AND_Y
Led_OR_A myproject_task. OR_AY
Led_OR_B myproject_task.OR_B:Y
Led_TIMER_QUT myproject_task. TIMER_:Q
PushQnOff_SW_1 myproject_task.CMB_SWITCHL:YCN
PushOnOff_SW_2 myproject_task,. CNB_SWITCH2:YCN
PushQnOff_SW 3 myproject_task.CMB_SWITCH3:YCN
PushOnOff_SW_4 myproject_task.CMB_SWITCH4:YCN
TRMD myproject_task. TRMD:ul
E] [Saue LSV ] [Load .5V ]

[ 0K H Cancel ]

A.6 The final steps

Congratulations, your first graphical HMI is almost ready! Add a few rectangles which
will visually divide the HMI into individual sections. Use the Squares and rectangles tool
(F4), draw the rectangle, pick a color from the palette and send the rectangle to the
background using the End key. Do not forget to save the drawing.
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As mentioned earlier, the *.hmi.svg files in the hmisrc folder are automatically pro-
cessed while the project is compiled in the REXYGEN Studio application. The project
main file must contain the HMI block with GenerateRexHMI parameter enabled. This was
already covered in Section 4.3 so you should have everything ready.

Once you compile the project again and download it to your platform, the HMI will
be accessible via a web browser. Navigate to
http://192.168.1.100:8008/hmi/designer.html (replace 192.168.1.100 with the IP
address of your platform). You will see your HMI with live data.
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This tutorial covers only the very basic components. If you want to get more infor-
mation about additional components, see [4].
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Appendix B

Licensing of the REXYGEN system

The licensing model of the REXYGEN system is quite simple:

e The development tools are free to use, you can install it on as many computers as
you want.

e The RexCore runtime module always needs a licence to run on your platform. There
are DEMO licences available at no cost and there are permanent licences which
you can purchase. Each separate platform needs an individual licence.

B.1 Obtaining a DEMO licence

The DEMO licence is intended for evaluating, testing and educational purposes. Feel
free to experiment with the DEMO licence as long as you need. Commercial use of the
DEMO licence is not allowed.

When you try to run your algorithm on a device which does not have a valid licence,
you are offered a few options. Unless you already have a licence key or a licence voucher,
you'll need to get a DEMO licence.
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% Mo licence on target device b4

Mo valid licence key has been found on the target device.

Request a free DEMO LICENCE
Try REXYGEN at no cost

I have a LICENCE VOUCHER
Apply your licence voucher and get a licence key

I have a LICENCE KEY
Enter your licence key and you are ready to go

Connect anyways

Target device identifier (Site ID):
WEWY-1IWE-GE5Z-MNMAS-2EFT-S4L T-QW3Z-MSYH

Version:

REXYGEN runtime core version 2.50.7.9077

Identify yourself and you’ll receive a DEMO licence key via e-mail. The licence key
is called a SiteKey.

W Get DEMO licence ke s

First name: |John |

Last name: |Doe |

Email: |johndoe@domain.com |
Description (for your reference):

Crush test machine |

Get DEMO licence

Privacy policy statement Registered REXYGEN user?
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N\ REXYGEN

Your licence key

Congratulations, you have obiained your licence key (SiteKey) for your device

Licence key (SiteKey):

NLC7-IXKI-CFDE-6GQY-K556-926G-YKWQ-DWPR

Your device:
Crush test machine

Identifier of your device (SitelD):
WGWY-JJW8-GGSZ-NMAQ-2EFI-S4L T-QWIZ-MSYH

Please use the licence Key to activate the corresponding features in your
device powered by REXYGEN.

Should you need any assistance with the licence key, contact us at
support@rexygen.com and we'll be happy to help

With kind regards

Jaroslav SOBOTA
Head of Customer Success

Once you have your DEMO licence key (SiteKey), apply it.

WY Mo licence on target device *

Mo valid licence key has been found on the target device.

Request a free DEMO LICENCE
Try REXYGEN at no cost

I have a LICENCE VOUCHER
Apply your licence voucher and get a licence key

1 have a LICENCE KEY
Enter your licence key and you are ready to go

Connect anyways

Target device identifier (Site ID):
WGEWY-1IWS-GG5Z-MNMAS-2EFT-S4L T-QWIZ-MSYH
Version:

REXYGEMN runtime core version 2.50.7.9077

W Apply licence key 7 X

Enter your licence key:

NLCT7T-IXKI-CFDE-6GQY-KES556—926G-YEW2-DWER
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Licensing keys were successfully received and registered on target.

oK

Once successfully applied, your algorithm will download to your platform.
You can review your licence keys in REXYGEN Studio. Go to menu Target — Li-
censing to list the licence keys and activated modules.

Site ID: [WGWY -JJWB-GGSZ-NMA9-2EFI-SALT-QW3Z-MSYH

Licensed features Registered keys
Feature Expires Licence type NLCT7-IXKI-CFDE-6GQY-KES6-926G-YKWQ-DWPR
RexCore Plus Mever  Demo
Standard functien blocks Mever Demo
Advanced function blocks Mever  Demo
Motion control blocks (single- and., Mever  Demo
Modbus driver - TCP master Mever  Demo

Meodbus driver - serial master (RTU)  Mewer  Demo

Medbus driver - TCP slave Mever Demo
Modbus driver - serial slave (RTU) Mever  Demo
EtherCAT driver - master node Mever  Demo
CAN/CAMopen driver Never  Demo
1-Wire driver (via OWFS) Mever  Demo

Siemens PLC communication driver  Mever  Demo
Database access driver (via ODEC) Mewver  Demo
Advanced matrix function blocks Mever  Demo
REXLANG programmable function... Mever  Demo
Motion contraol blocks (coordinate... Mever  Demo
Ormren PLC communication driver., Mever  Demo

Target is running in DEMO mode. Apply licence voucher Add Remove Import Export Cloze

Evaluation version of RexCore (REXYGEN runtime core) is functional for 2 hours. It
is possible to run your algorithm on the platform but you cannot store it permanently.
The algorithm resides only in the RAM memory therefore it will not run after a restart
or power-up. You can use almost all function blocks, see [1]. The RexCore runtime core
on the target device is terminated after 2 hours of operation in demo mode without any
warning. After a restart, you have another 2 hours for your experiments.

B.2 Obtaining a permanent licence

It is necessary to activate the RexCore runtime module and optional additional modules
for permanent operation. This can be done using the licence, which you can obtain at

WWw.rexygen.com/pricing
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B.2.1 Activation of the permanent licence

Each device running the RexCore runtime module is identified by the so-called SiteID
tag. The purchased licence must be associated with the hardware device, i.e. with the

SitelD tag.

1. In REXYGEN Studio, connect to the device and go to menu Target — Licensing.
A dialog pops up and you will see the SiteID and your licences.

Site ID: |WGWY—JJW8 -GGSZ-NMA9-2EFI-S4LT-QW9Z-MSYH

Licensed features

Registered keys

Feature
RexCore Plus
Standard function blocks
Advanced function blocks
Meotion control blecks (single- and...
Medbus driver - TCP master
Modbus driver - serial master (RTU)
Modbus driver - TCP slave
Modbus driver - serial slave (RTU)
EtherCAT driver - master node
CAN/CAMNopen driver
1-Wire driver (via OWFS)
Siemens PLC communicatien driver
Database access driver (via ODBC)
Advanced matrix function blocks
REXLAMG programmable function..,
Meotion control blocks (coordinate...
Orren PLC communication driver..,

Expires
Mever
Mever
MNever
Mever
Mever
Mever
Mever
MNever
Mever
Mever
Mever
Mever
MNever
Mever
Mever
Mever
Mever

Licence type

Demo
Demo
Demo
Demo
Demeo
Demo
Demo
Demo
Demo
Demeo
Demo
Demo
Demo
Demo
Demeo
Demo
Deme

NLCT7-IXKI-CFDE-6GQY-K556-926G-YKWQ-DWFR

Target is running in DEMO mode.

Apply licence voucher

Add Remove Import Export Cloze

2. Delete any DEMO licence keys if present.

3. Afterwards, click the Apply licence voucher button and enter your licence voucher

code.
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| e

Licence voucher:

|vz1-gMa-61u |

Description (for your reference):

|Crush test machine |

Apply licence voucher

Privacy policy statement Registered REXYGEM user?

Target device identifier (Site ID):
WGEWY-1IWS-GG5Z-NMAS-2EFT-54L T-QWIZ-MSYH
Version:

i REXYGEM runtime core version 2.50.7.9077 |

4. You are asked to confirm the association — this is the last and irreversible step.

W Apply licence voucher permanently? X

This is irreversible operation. Once the voucher is applied, it is permanently
tied to the hardware device.

Are you sure you wish to proceed?

YES
A licence key will be generated

NO

5. The so-called SiteKey licence key is generated from your licence voucher and it is

stored in your device. The licence key allows permanent operation of the runtime
core.

Licensing keys were successfully received and registered on target.

0K

6. To check the licence, make sure the REXYGEN Studio is connected to the device
and open the licensing dialog again ( Target — Licensing). Check that the licence

was applied correctly and that the RexCore runtime module no longer runs in demo
mode.
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Site ID: |WGWY—JJW8—GGSZ—M9—2EFI—SdLT—QWQZ—HSYH

Licensed features

Registered keys

Feature
Standard function blocks
Advanced function blocks
Maodbus driver - TCP master
Modbus driver - serial master (RTU)
Meodbus driver - TCP slave
Modbus driver - serial slave (RTU)
CAMN/CANopen driver
1-Wire driver (via OWFS)
Siemens PLC communication driver
Database access driver (via ODBC)
REXLAMG programmable function..,
Autotuning controllers
RexCore Professional
Orren PLC communication driver..,

Expires

Mever
MNever
Mever
Mever
Mever
Mever
MNever
Mever
Mever
Mever
Mever
MNever
Mever
Mever

Licence type

Regular
Regular
Regular
Regular
Regular
Regular
Regular
Regular
Regular
Regular
Regular
Regular
Regular
Regular

GENM-MU3J-HYHC-PMD5-IS92-BWIW-7TU6M-5RPA

Target is licensed.

7. It is highly recommended to check the licence again after a reboot of the device.

Apply licence voucher
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Appendix C

IP address of your WAGO PFC
powered by REXYGEN

By default, the Ethernet adapters of your Wago PFC are configured as follows:
e X1: DHCP client
e X2: static IP address 169.254.0.100, netmask 255.255.255.0

If there is no DHCP server in your network or you do not know how to find the
IP address your platform has been assigned in your network, run a DHCP server on
your PC. Afterwards connect your PC with the platform X1 directly using a standard
Ethernet cable.

For DHCP server you can use e.g.

e DHCP server for Windows, http://www.dhcpserver.de/cms/download/
e Tftpd, http://tftpd32.jounin.net/

As soon as the connection is initialized, your platform will be assigned an IP address
and the DHCP server software will list it.

Alternatively you can set a static IP address on your PC (e.g. 169.254.0.5, netmask
255.255.255.0) and use the X2 Ethernet adapter of your platform.

This will allow you to configure network settings to your needs using the web interface
of the device, accessible via e.g. http://169.254.0.100/wbm (use the IP address of your
device!).
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