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UC20-SL2000-OLAC-EC
Quick Start Guide for Node-RED on Studio Controller

Abstract:

This Quick Start Guide describes how to set up Node-RED on a UC20-SL2000-OLAC-EC
controller. The document contains instructions to install the Node-RED software unit on
the controller and first steps stating how to use it.
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Hardware reference

No. Component name Article No. Hardware / Firmware version
1 UC20-SL2000-OLAC-EC 263892000 HW 01.xx.xx
Software reference
No. Software name Article No. Software version
1 u-create studio 2660130000 1.20.2 or higher
File reference
No. Name Description Version
1 - -
Contact

Weidmuller Interface GmbH & Co. KG

Klingenbergstralie 26

32758 Detmo

Id, Germany

www.weidmueller.com

QSG0026v2_2021/11

For any further support please contact your

local sales representative:
https://www.weidmueller.com/countries
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1 Warning and Disclaimer

Warning

Controls may fail in unsafe operating conditions, causing uncontrolled operation of the controlled
devices. Such hazardous events can result in death and / or serious injury and / or property
damage. Therefore, there must be safety equipment provided / electrical safety design or other
redundant safety features that are independent from the automation system.

Disclaimer

This Application Note / Quick Start Guide / Example Program does not relieve you of the obligation
to handle it safely during use, installation, operation and maintenance. Each user is responsible
for the correct operation of his control system. By using this Application Note / Quick Start Guide
/ Example Program prepared by Weidmdller, you accept that Weidmiller cannot be held liable for
any damage to property and / or personal injury that may occur because of the use.

Note

The given descriptions and examples do not represent any customer-specific solutions, they are
simply intended to help for typical tasks. The user is responsible for the proper operation of the
described products. Application notes / Quick Start Guides / Example Programs are not binding
and do not claim to be complete in terms of configuration as well as any contingencies. By using
this Application Note / Quick Start Guide / Example Program, you acknowledge that we cannot
be held liable for any damages beyond the described liability regime. We reserve the right to make
changes to this application note / quick start guide / example at any time without notice. In case
of discrepancies between the proposals Application Notes / Quick Start Guides / Program
Examples and other Weidmiller publications, like manuals, such contents have always more
priority to the examples. We assume no liability for the information contained in this document.
Our liability, for whatever legal reason, for damages caused using the examples, instructions,
programs, project planning and performance data, etc. described in this Application Note / Quick
Start Guide / Example is excluded.

Security notes

In order to protect equipment, systems, machines and networks against cyber threats, it is
necessary to implement (and maintain) a complete state-of-the-art industrial security concept.
The customer is responsible for preventing unauthorized access to his equipment, systems,
machines and networks. Systems, machines and components should only be connected to the
corporate network or the Internet if necessary and appropriate safeguards (such as firewalls and
network segmentation) have been taken.
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2 Installing Node-RED Software Unit

There are two options to Install the Software Unit.
1.) If you have a working PLC / Linux image running on your controller, it is possible to add
the missing software unit.
2.) Another possibility is to create a new target with the missing software unit.

2.1 Create a new target

To create a target and to install it on the u-control you first need an empty micro SD
card and insert it into the computer.

Then follow the next steps:
1.) Start u-create studio and create a new project or open an existing project.
2.) Find Project in your toolbar and click Create Target.
3.) Select destination path (SD-card).
4.) Select Node-Red in Optional Software Units.

Q56_Node _Red.project* - u-create studio

ile Edit View | Project | Build Online Debug  Tools Window Help

& & || AddObject s BiE-0Esnd s [agge] L4
) AddFolder..
fices Update Device... * 0 X @ Task x
5 @56 Made_Red Update all devices +|| configuraton
- §O ucao_st20 o it Object OLAC-EC)
= % Diagnost — priority (0.31 ;|10
& Mes Set Active Device
& Trac Set Active Application -
E tEr
% M"DE’ Project Information...
lessage
=B PLC Logi Project Settings... Create Target
- G Project Environment.. "
0g Export...
=@ Import... Name: [ uc20 512000 oLAC_EC
Eiqﬁ Ethernet & Document... Description: Test_Node_Red
5 ECAT X2 Compare... C  Destination: B g
. L . . m——
SYSBUS User Management » R
I El Save relative path: ) Optional Software Units g—
Create Target ] ] e
Create Simulation Optional Software Units ~ Compeatibility Settings
[ Long-term diagnostic monitor 201
Network settings ETH 0 Long-term device resource monitoring for diagnastics.
PLC Mame: luczo-st2000-oLac-£C [0 Modbus Server 1.2.3
DHCP: ol Modbus TCP Server
P address: [192. 168 101 . 100 | 5 Node-RED 110
Subnet mask; [255. 255.255. 0 | Node-RED is a programming ool for wiring together hardware devices,
r— APls and online services.
Default gateway: | 192. 168. 107, 1
[0 WIMQTT service 0.13

A cloud-like MOTT to IEC bridge service. (en)

Show all Software Units [ | O oK | Cancel

Messages - Total 0 error(s), 0 warning(s), 0 message(s)

- [© 0 errorts) [ 0warning(s) [@ 0 message(s) |

Description

5.) Create target (this may take several minutes).
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6.) Insert micro SD card into your u-control and reboot the device. Orange flashing RUN led
indicates the installation process. When installation is finished successfully RUN led is
constantly green.

7.) Remove SD card from u-control and restart.

2.2 Add the Software Unit to arunning system

If you want to use this option, it is necessary to have an open communication on port
1744, So, this may not be blocked by security mechanisms.

1.) Open the current project and login to the controller.
2.) Go to the controller configuration and add the software unit.
3.) Restart the controller.

k|

File Edit View Project Build Online Debug Tools Window Help

B == 8 05 dh 0S B8 dErRR(E =
evices > 3 X ic & Task [f] PRO_COM_CAN_OPEN [g] Pou ffifl Library Manager [58 POU.Run_active cn CAN FB_\W
i Wﬂﬂ?ﬂ ~| O UC20-512000-0LACEC-CAN | O} Communication settings  Applications  PLC Shell  Symbol Rights
- O uc20_S12000_0LAC_EC_CAN [Run] (UC20-5L2000-OLAC-EC-CAN) .
= — ] UC20_SL2000_OLAC_EC_CAN Configuration
TF DIAgnosics — - —=—
& Messages
Trace General Info
B Expert Entries
5 message Editor Application for [/O [mpplicats | Hame UC20-5L2000-0LAC-E
3 £ pplication -
BJl prc Logic handling o
~ © application Description CPU module
I o |
e SR Vendor Weidmiller Interface |
Co. KG
B FB_Read_cydic (8)
2 5 softkeys () Version 5.1.3.0
B FB_Startup (FE) -
B FB_write_s00 (FB)
= e
& configuration
@& on
& inputs_Hardware H
@ tmputs moTT Add/Remove .r‘-
& visu =
=2 struct
€ ST_Parameter (STRUCT) Manage Software Units which should be available at the device
9 ST 500 Objects (STRUCT) LI Long-term diagnostic monitor 201
[18 Library Manager Advanced
= @ POU (PRG) | Long-term device resource monitoring for diagnostics, | 8
B4 tnit_active Recamet ey
B Aun_active Base system O Modbus Server 1.2.3
=[] Task Configuration Diagnastics Modhye TOP Server
=& Task = =
&) rou 10 ¥ Node-RED 1.1.0
&% Ethernet X1 Services
- Node-RED is o programming tool for wiring together hardware
=-cnm CAN -
=-cnH CANopen_Master (CANopen Master) B WIMQTT service 013
[ PRO_COM_CAN_OPEN (PRO COM CAN OPEN) ) L
Acl to [EC bridge service. (en)
[ PRO_COM_CAN_OPEN_1 (PRO COM CAN OPEN)
- 1 = .
4 Add/Remove Cancel B
Messages - Total 0 error(s), 0 warning(s), 0 message(s)
Softwareservice - |[@ demorts) [® 0waming(s) [@ 0 messagets) | % ¥
Description Project Ok
Ign http://192.168. 101. 30: 1744 jessie kebian/contrib Translation-en
Ign http://192. 168. 101.30: 1744 jessiekebian/main Translaton-en
Ign http://192.168. 101.30: 1744 jessiekebian/non-free Translation-en
Fetched 255 kB in 55 (48.8 kBfs)
b4
£ Devices [[[) POUS ] Messages - Total 0 error(s), 0 warning (s}, 0 message(s) | [ Cross Reference List

Device user: Anonymous Lastbuid: € 0 @ 0 Precompie o RUN
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3 Opening the Node-Red Software

3.1 IP-Address + Port

It is possible to open the Node-Red software directly by entering the IP address of the controller
extended by the Node-Red default port.

» Default IP: http://192.168.101.100:1880/

3.2 Controller web interface (DevAdmin)
It is also possible to open the controller web interface and navigate to the Node-Red installation
via Tab: Plugins

Open the web interface by entering the IP-Address of the controller.

» Default IP: http://192.168.101.100
» User: Administrator
» Password: tobechanged

x DevAdmin Diag Config  Backup/Restore  System Overview Licensing ~ LegalInfo ~  Plugins ~

Node-RED
Device Information:

Device Name: UC20-5L2000-EC
Ser.No.: AT9P40PCT500437
Part No.: 2674520000

Rev.: 01.00.00

Operating Hours: 0

Workload: 22.79 %
Temperature: 52.415001 °C
Battery: low/empty

Device State:

Device State: Run
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4 Communication between Node-RED and u-create studio

It is possible to exchange variables between Node-RED and u-create studio. The variables must
be available in the variable pool of u-create studio. Therefore, the variables must be selected in
the Symbol Configuration of u-create studio.

1.) Open u-create studio and create a Symbol Configuration. Right Click on Application - Add

Object - Symbol Configuration.

Devices

~ 0 X FB_Start

=43 Bosch Boden Canopen 13072020 - 1 FUN
- BO uc20_s12000_OLAC_EC_CAN [Run] (UC20-SL2000-OLAC-EC-CAN) | = -| VAR
= ‘-JS? Dizgnostics ;
[ﬁ Messages - END
@ Trace =| c VAR
W ExpertEntries -
@' Message Editor
=B PLC Logic END
= @ Application 2
+I FB c'ﬁ'; Cut .
+ Gy Copy a1
10 str Paste 12
18 Lio . Delete -
+[8) ro B 4
= [A 1a Refactoring 3 2
- 1 [, Properties... _:—
% Ethernet ¥ | Y Add Object * | r.r‘ Application...
- ) Add Folder... @g ouT...
T €N CAN _-T Edit Object External File...
= -eni CANop , @ Global Variable List...
( pry 2] Login
=3 Interface...
[ PRO_COM_CAN_OPEN_1({PRO{ _
EH # Metwork Variable List (Receiver)...
ﬂ Metwork Yariable List (Sender)...
T Persistent Variables...
& POU..
] POU for implicit checks...
|' 8 Symbol Configuration...
& Trace...
g4l
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2.) Push the “Build” button to be able to select variables.

Only variables that are used in the program are available in the Symbol
Configuration.
You can also create your own simple program with 1/O variables and use it.
4 Q5G0026.project - u-create studic
File Edit View Project Build Online Debug Tools Window Help
BEES o b BBX(M%EMS N %@ F a0 0 B | @ = 5= ¢
Devices > ® X | ™3 symbolConfigwaton '[z] POU x|
- ‘_f’]] QS5G0025 - 1 PROGRAM POU
- O uc20_512000_OLAC_EC [Run] (UC20-S12000-OLAC-EC) Bt & ‘NAk
= QS) Diagnostics 3 xOutput_1 BOOL;
@ T 4 xOutput_2 BOOL;
9 5 xOutput_3 BOOL;
B Trace € =0utput_4 BOOL;
W Expert Entries 7 x0utput_s BOOL;
& Message Editor : x0utput_é BOOL;
= Bl pLC Logic 5 x0utput_7 BOOL;
=-{C3 Application 10 xOutput_3 BOOL;
D;E Library Manager L
B rou (pre) 1| ox 1600 00 := =xOutputr_1i;
B2 symbol Configuration z Qx_16D0_01 := xOutput_2;
= @ Task Configuration 3 Qx_16D0_02 := xOutput_3;
= g] Task 4 Qx_16DO_03 := xOutput_4;
&) pou 5 QOx 16D0O_04 := xOutput 5;
% Ethemet X1 € Qx_16D0_05 := xOutput_&;
g T Ox 16DO_0€ := xOutput 7;
pg— 28l  Qx_16D0_07 := xOutput_8;
= I svseus 5
fif Ur20_16D0_P (UR20-16D0P) 1of  xInput 1 := Ix 16DI_00;
fif Ur20_16D1_P (UR20-16DI1-P) 11|  xInput 2  := Ix 16DI_01;
12 xInput_ 3 := Ix_16DI_02;
13 xInput_4 := Ix_16DI_03;
14 xInput_5 := Ix 16DI_04;
15 xInput_é := Ix_16DI_05;
1€ xInput_7 := Ix 16DI_0§;
17 xInput_8 := Ix 16DI_07;
18
< >
} Messages - Total 0 error(s), 1 warning(s), O message(s)
Build v [0 0 error(s) I@ 1 warning(s) IO 0 message(s) I X ¥
| Description Project Object Positio
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3.) Mark the variables you want to use inside Node-RED.

o QSG0026.project” - u-create studio
File Edit View Project Build Online Debug Tools Window Help

BAEEIS oo ) BBRX|AGH/SIA TSR FlEe®EE e
Devices v 3 x| B2 Symbol Configuration X E] POU
il i ‘ IN{ View + | [#¥Buid [} Settings ~ Tools ~
= EOQUS()ZZO_ _OLAC_EC [Run] (UC20-5L2000-OLAC-EC) Changed symbol configuration will be transferred with the next download or online change
= Diagnostics
@g;essages Symbols AccessRights ~ Maximal  Attribute  Type Members  Comment
+[1[Z) constants
@ Trace I = .
@ Expert Entries + D[f] IoConfig_Globals
& vesooe i -G8
= B pLcLogic V] % xinput_1 (™ % BOGL
={3 Application [7, # xInput_2 " Ty BOOL.
[I# Library Manager [V] # xInput_3 % " B00L
B pou fra) [V] & xInput_4 % % 2
™2 Symbol Configuration [V # xInput_5 K K" B00L
&
= @ Task Configuration J_ # xInput_6 " "y o0t
= @ Task [V] # xInput_7 " % BOOL
&) rou [V ¢ xInput_8 Y % BOOL
2 Ethernet X1 @] % xOutput_1 LN % o
- [V] # xOutput_2 "y ™ BOOL
= | svseus [ # xOutput_3 % A o6t
i WR20_1600_P (UR20-16D0-7) [V] ¢ xOutput_4 Y L 800L
UR20_16D1_P (UR20-16DI-P) E’ # xOutput_5 4 " BOOL
V] # xOutput_6 K " BOOL
[V] # xOutput_7 M 4y BOOL
[7] & xOutput_8 M " BOOL
[ [£] _toMapping

4.) If all configurations are done, select “build” and then “generate code” to publish the
variables.

o UPC_UA.project™ - u-create studio

File Edit View Project | Build | Online Debug Tools Window
-‘i% =H & o #  Build F11 F E
Rebuild
— i Generate code |ﬁ
=5 oPC LA Clean 4 Build | S
= E'O UC20_SL2000_OLAC | Clean all ol configuratior

+ @S? Diagnostics

Symbaol
" Expert Entries || ymheE

5.) Download the project to the controller.

#  Help

-0 i [@]e FE
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6.) Check the variable browser inside u-create studio, if all the selected variables are available.

¢ | Variable Browser v 3 x

4 O uc20_s12000_oLAC_EC
4 = ApPPL

4 [=] Application

4 = pPou

xInput_1
XInput_2
xInput_3
xInput_4
XInput_5
xInput_6
XInput_7
XInput_8
xOutput_1
xOutput_2
xOutput_3
xOutput_4
xOutput_5
xOutput_6
xOutput_7
v| xOutput_8

EEEEEEEEEEEEEEEE

= mem
[=] wi_CLOUD_MQTT_OOP
= sys

7.) Open Node-RED — add a plc-var-in node and a plc-var-out node to a flow. Double-click
each node to configure the node.

v PLC

-
plc var in D

[ L
] lc var out [
T P )

QSG0026v2_2021/11 Weidmiiller 3¢ 11
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8.) Type in the path of the variable you want to use inside Node-RED. The easiest way to

insert the variable name and prevent errors:
change to u-create studio - Variable Browser - right click on the variable - copy path

to clipboard.

dress

Comment A E
£

va

4 [fO uc20_s12000_0LAC_EC
4 =] ArPPL
4 [=] Application
4 [E]PoU
[z put_1

Update
Copy path to clipboard

F5 put_2
Ctrl+C, Ctrl=Insert put_3

i

b=
[
g
B

QSG0026v2_2021/11

xInput_5
xInput_6
xInput_7
xInput_8
xOutput_1
xOutput_2
xOutput_3
xOutput_4
xOutput_5
xOutput_6
v| xOutput_7
v| xOutput_8

EEEEEEEEEEEIEE

= Mem
[=] wi_CLouD_MQTT_OOP

=] sys

Weidmiiller 3£ 12
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9) > Change to Node-Red -> Paste
Configure the polling time and click Done.

the

Edit plc-var-in node

Delete Cancel
£ Properties - AN
® Variable APPL Application. POU xinput_1|

= Polling 5 seconds v

Name Name

Remark: Please note that the shortest polling interval is automatically
set to 200 ms. The polling interval must not be a floating point value.

O Enabled
Figure 1: xInput

QSG0026v2_2021/11

variable

path to the node

.
:l
4

i info
v Information

Node "5521103.€56057"

Type plc-var-in

show more v

v Description

v Node Help

This node can be used to read values from a
PLC variable periodically

v Qutputs

payload object
Summary with the data read from the

configured variable

v Details

Variable specifies the complete access path,
for example APPL.Application.POU.testDINT.
msg.payload consists of name, value, and
timestamp.

Note: The output of the node depends on
the data type of the variable, which is
configured inside your application

¢
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Edit plc-var-out node

Delete

£ Properties - NN
= Variable APPL Application.POU.xOutput_1

Name ‘ Output 1|
O Enabled

QSG0026v2_2021/11

Figure 2: xOutput

i info i -

— v Information

Node "8ha265a6.31099"
Type plc-var-out

show more «

v Description

v Node Help

This node can be used to write values to a
PLC variable.

v Inputs

payload JSON
a JSON object containing the property
value

v Qutputs

payload object

Summary with the data written to the
configured variable.

v Details

This node will write a value to a variable. The
variable must exist in the PLC. Double-click
on the node to specify the variable to be
written.

Thn nada e dacianad ta intaranarada arith

~~
-
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10.) Insert a debug node and connect to the plc-var-in node to view the plc data.

The example for plc-var-out also includes 2 inject nodes (configured to boolean true/false)
and a switch node (for configuration see embedded screenshot).

=< Node-RED Successfully injected: false

Flow 1

A
comment

v function

function

switch * b { value: false }
change
range
true

template

> move msg.payload Quiput 1 msg.payload ‘
delay false = ® good APPL Application. POUXOutput, :
trigger

exec

tbe

v network

ple-var-in msg.payload ]§
matt in 8 PPL Application.POU xinput, T
matt out
http in
http response

http request

v
websocket in
vi<

11.) Deploy the Node-RED program. You need to login:

Default Settings:
Name: Administrator
Password: tobechanged

QSG0026v2_2021/11 Weidmiiller 3¢ 15
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12.) Open the debug tab to see the debug messages.

-
Successfully injected: false - Depioy
+ || = i debug i|[%®| ~
A
T all node 1}
msg.paylo ’
» { name:
"APPL.Application.POU.xInput_1",
value: "@", timestamp:
"2000-01-01T04:15:03.4262" }
St sl o
o 0 Proprties °
Set/Unset first Output variable » { name:
v "APPL.Application.POU.xInput_1",
- " value: "1", timestamp:
"2000-01-01T04:16:03.4382" }
true 115
N\ ns
B move msg.payload — Output 1 - msg.payload %ﬂ » { name:
false e ® 0ood APPL Application.POU xOutput = “APPL.Application.POU.xInput_1",
. i value: "1", timestamp:
"2000-01-01T04:17:03.4482" }
1 node: 358186a5
@ » { name:
Read first Input variable "APPL.Application.POU.xInput_1",
plc-var-in —_— msg.payload |E’i_}
® (60 APPL A L » { name:
"APPL.A
value:
20148903.ab6¢16
8903.ab5c16
v
N
> i N
=[O+ =
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In the PLC project, you can also force (Input) and monitor (Output) the actual values
of the variables which are configured in the Node-RED project.

W2 Symbol Configuration

'[g] Pou x o UC20_5L2000_OLAC EC

UC20_5L2000_OLAC_ECApplication.POU

Expression Type Prepared value Address Comment E
# xoutput_1 800L B}
& xOutput_2 BOOL
# xOutput_3 BOOL
& xOutput_4 BOOL
& xOutput_5 BOOL
& xOutput_6 BOOL
& xOutput_7 BOOL

1% Qx_16D0_00| xOutput_1
2 Qx_16D0_| xOutput_
3 Qx_16D0_02FMEd := =xOutput_:
4 Qx_16D0_03EMEd := =xOutput_:

WO W

xOutput_!
xOutput_
xOutput_’
xQutput_t

Ix_16DI_00ENER;

QSG0026v2_2021/11

X ‘ Variable Browser

4 EO UC20_SL2000_OLAC_EC
4 [E1AePL
4 [=] Application
4 Erou
xInput_1
xInput_2
xInput_3
xInput_4
xInput_S
xInput_6
xInput_7
xInput_8
XOutput_1
xOutput_2
xOutput_3
xOutput_4
xOutput_5
xOutput_6
xOutput_7
Iv] xOutput_8

EPEEEEEEEEEEEEE

=] Mem
[E] WI_CLOUD_MQTT_0OP
= sys
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