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PREREQUISITES

We assume that the reader is familiar how to use WINDOWS® operating system, how to configure a LINUX® Ethernet interface, how to use
a remote desktop program or SSH console to configure LINUX®. Also we assume that the reader is able to install and open NodeRED® in a
browser.

Furthermore we assume, that the reader is able to create a correct NodeRED® flow and that the reader is able to writhe a JavaScript script.
If not, please consult the internet or book a education workshop. RESI is in no way responsible, if you or your customer cannot use the
given advice here, because of lack of education in your or their staff!

With the purchase of a loT Controller from RESI, you have not purchased the right of free education or free consulting from RESI!

RESI delivers loT controllers with the ability to run NodeRED® on it, but RESI is not liable for any functional problems, software errors, law
suits or other issues which results out of using NodeRED® on our devices in your project or machinery!

IMPORTANT SAFETY NOTES
Important hint:

Before you start with the installation and the initial setup of the device, you have to read this document and the attached installation guide
and the actual manual for the device very carefully. You have to follow all the herein given information very accurate!

= Only authorized and qualified personnel are allowed to install and setup the device!

= The connection of the device must be done in de-energized state!

= Do not perform any electrical work while the device is connected to power!

= Disable and secure the system against any automatic restart or power on procedure!

= The device must be operated with the defined voltage level!

= Supply voltage jitters must not exceed the technical specifications and tolerances given in the technical manuals for the product. If you
do not obey this issue, the proper performance of the device cannot be guaranteed. This can lead to fail functions of the device and in
worst case to a complete breakdown of the device!

*  You have to obey the current EMC regulations for wiring!

= All signal, control and supply voltage cables must be wired in a way, that no inductive or capacitive interference or any other severe
electrical noise disturbance may interfere with the device. Wrong wiring can lead to a malfunction of the device!

= For signal or sensor cables you have to use shielded cables, to avoid damages through induction!

= You have to obey and to apply the current safety regulations given by the OVE, VDE, the countries, their control authorities, the TUV
or the local energy supply company!

= Obey country-specific laws and standards!

= The device must be used for the intended purpose of the manufacturer!

= No warranties or liabilities will be accepted for defects and damages resulting from improper or incorrect usage of the device!

= Subsequent damages, which results from faults of this device, are excluded from warranty and liability!

= Only the technical data, wiring diagrams and operation instructions, which are part to the product shipment are valid!

= The information on our homepage, in our datasheets, in our manuals, in our catalogues or published by our partners can deviate from
the product documentation and is not necessarily always actual, due to constant improvement of our products for technical progress!

= In case of modification of our devices made by the user, all warranty and liability claims are lost!

= The installation has to fulfill the technical conditions and specifications (e.g. operating temperatures, power supply, ...) given in the
devices documentation!

= Operating our device close to equipment, which do not comply with EMC directives, can influence the functionality of our device,
leading to malfunction or in worst case to a breakdown of our device!

= Our devices must not be used for monitoring applications, which solely serve the purpose of protecting persons against hazards or
injury, or as an emergency stop switch for systems or machinery, or for any other similar safety-relevant purposes!

= Dimensions of the enclosures or enclosures accessories may show slight tolerances on the specifications provided in these instructions!

= Modifications of this documentation is not allowed!

= In case of a complaint, only complete devices returned in original packing will be accepted!
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Install NodeRED® on
RESI-T4/C4 controller

Please search in the internet for a tutorial or more information, how to install NodeRED on a Raspberry Pi. We do not want to write yet
another manual for the installation of NodeRED.

Open with VNCViewer the Raspberry Desktop or connect your monitor direct to HDMI and keyboard+mouse to the USB interface of our
C4/T4 controllers. But do NOT login with root user. Choose your local user like pi. In the desktop choose Settings — Add/remove
Software. Enter in the search field Options NodeRED. Select the package and click OK. After a while NodeRED is installed.

We are using NodeRED Version 4.x based on NodeJS version 18 on a 64 Bit OS (bookworm)

WHERE IS NODE RED?

Determine the exact location of the node-red command.

If you have done a global install of node-red, then on Linux/OS X the node-red command will probably be either: /usr/bin/node-red or
/Jusr/local/bin/node-red. The command which node-red can be used to confirm the location.

If you have done a local install, it will be node_modules/node-red/bin/node-red, relative to where you ran npm install from.

INSTALL PROCESS MANAGER?2
Install pm2 to start/stop the NodeRED system

sudo npm install -g pm2

HOWTO START/STOP NodeRED
We are using pm?2 to manually start or stop NodeRED after system power on.

pm2 start /usr/bin/node-red -- -v
or
pm2 start /usr/local/bin/node-red -- -v

resi@RESI-C4

Do

mode J status MEmMo Iy

m online 6.8mb

You can get info from NodeRED with
pm2 info node-red
pm2 logs node-red

You can stop NodeRED with
pm2 stop node-red

Raspberry Pi is a trademark of the Raspberry Pi Foundation. 36
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Install NodeRED® on
RESI-T4/C4 controller

HOWTO AUTOMATICALLY START NODE RED AT SYSTEM STARTUP?
We are using pm2 to automatically start NodeRED after system power on.
First start NodeRED with

pm2 start /usr/bin/node-red -- -v
or
pm2 start /usr/local/bin/node-red -- -v

Then save the current setup with
pm2 save

and
pm2 startup

Then execute the shown command as described:
sudo env PATH=$PATH:/usr/bin /usr/local/lib/node modules/pm2/bin/pm2 startup systemd -u resi --hp

/home/resi

Finished!
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Install NodeRED® on
RESI-T4/C4 controller
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resi@RESI-C4:
Ini ' systemd

Platform syste

Template

rUnitT

Command Llist

Writir
Making
] systemctl enable pm2-resi
T - 4 '_ 2m 1L '_ 1 L Br. '__

[v] Command successfully executed.

[PM2]
S pm2 save

[PM2]
5 pm2 unstartup systemd

Raspberry Piis a trademark of the Raspberry Pi Foundation
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Our RESI-C4-A-32DI24RO16AIOX-xGB
controllers

HIGHLIGHTS

Raspberry Compute Module 4

2GB or 4GB or 8GB RAM

1xSD-CARD Slot with 32GB card

xEthernet Interface

2xUSB 2.0

xMicro-HDMI for 4k Monitor

1XRS485

8-pin DIP switch for software use

4 Status LEDs for Software use (green, white, red and yellow)

32 digital inputs for <48V = signals

24 form A relay outputs for £30V=, <250V =, <6A

16 universal analog inputs & outputs. Every channel can be configured to a different functionality:

= Analog Input: 0-10V or 2-10V or 0-20mA or 4-20mA

= Analog Output: 0-10V or 2-10V or 0-20mA or 4-20mA

= Resistor Input: 0-1MQ, PT100, PT1000, NI1000-DIN43760 linearisation and temperature calculation in °C, °F or °K
= Digital input: 24V logic input or dry contact

Raspberry Pi is a trademark of the Raspberry Pi Foundation. 36
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RESI-C4-A-32DI24RO16AIOX-xGB
Universal analog |0s - possibilities

ANALOG INPUT
0-20mA/4-20mA
External powered mode

ANALOG IN/OUTPUTS 1.4

ANALOG INPUT
0-20mA/4-20mA
Loop powered mode

ANALOG INJOUTPUTS 1.4

ANALOG INJOUTPUTS 1.4

CURRENT
Source Load
0/4-20mA
GROUND
GROUND
ANALOG INPUT ANALOG GROUND
0-10Vv/2-10V All analog grounds are internally

tied together!

This affects to all AIOX inputs!
But this analog ground is
galvanically isolated from the

ANALOG IN/OUTPUTS 1.4

l0/4-20mA AI

e.g.
VALVE
0/2-10V
input

l0/4-20mA

GROUND

VOLTAGE M- of the module!
Source
0/2-10V
GROUND
GROUND
ANALOG OUTPUT ANALOG OUTPUT
0-20mA/4-20mA 0-10Vv/2-10V

ANALOG IN/OUTPUTS 1.4

lO/Z-‘lOV AI

eg.
VALVE
0/2-10V
input

l0/2-1 ov

ANALOG INJOUTPUTS 1.4

GROUND
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RESI-C4-A-32DI24RO16AIOX-xGB Universal
analog 10s - possibilities

DIGITAL INPUT DIGITAL INPUT
é40\/l 18mA ANAL IN/OUTPUTS 1..4 LOOp powered ANAL IN/OUTPUTS 1.4
Threshold ,12\/: OG IN/OUTPUTS 1.. 4mA OG IN/JOUTPUTS 1..
Logic
POWER
SUPPLY
24v=
GROUND GROUND

RESISTOR INPUT RESISTOR INPUT
0-1MQ PT100, PT1000, NIT000-DIN43760

ANALOG IN/OUTPUTS 1..4 . . . . ANALOG IN/OUTPUTS 1.4

Ve P P P P P e internal linearisation
Output: °C,°F or °K
Resistor

Measurement Range  Accuracy RTD
0-80Q +0.5%+0.50) Sensor
80-200Q2 +0.3% 2 wire
200-1kQ +0.2%
1k-10kQ +0.2%
10k-20kQ2 +0.3% Sensor type Accuracy
20k-100kQ) +0.8% GROUND PT100 +03% GROUND
100k-200kQ) +1.0% PT1000 +02%
200k-1MQ +8% NI1000-DIN43760 +0.2%

Raspberry Pi is a trademark of the Raspberry Pi Foundation.

AN _14 More information under www.raspberrypi.org

&

RES/




Our RESI-C4-A-32DI24RO-xGB controllers

HIGHLIGHTS

Raspberry Compute Module 4

2GB or 4GB or 8GB RAM

1xSD-CARD Slot with 32GB card

xEthernet Interface

2xUSB 2.0

xMicro-HDMI for 4k Monitor

1XRS485

8-pin DIP switch for software use

4 Status LEDs for Software use (green, white, red and yellow)

32 digital inputs for <48V = signals
24 form A relay outputs for £30V=, <250V =, <6A

Raspberry Pi is a trademark of the Raspberry Pi Foundation. 36
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Our RESI-C4-A-32DI24RO16-2E-xGB
controllers

HIGHLIGHTS

Raspberry Compute Module 4

2GB or 4GB or 8GB RAM

1xSD-CARD Slot with 32GB card

2xEthernet Interface for router or bridge appllications

2xUSB 2.0

xMicro-HDMI for 4k Monitor

1XRS485

8-pin DIP switch for software use

4 Status LEDs for Software use (green, white, red and yellow)

32 digital inputs for <48V = signals
24 form A relay outputs for £30V=, £250V=, <6A
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Install NodeRED® components

node-red-contrib-modbus

INSTALL node-red-contrib-modbus

Open menu "Manage palette" and select tab install. Enter node-red-contrib-modbus in the search field. You should see an similar screen:

User Settings

WFE Nodes

Palette

Q node-red-contrib-modbus|

Keyboard

& node-red-contrib-modbus &

Environment RED

W% 5300 BB 2 months ago

Click on Install. We have installed this component already.

he all in ene Modbus TCP and ong term supported packag

Close

Q

We have additionally installed the components node-red-dashboard for creating a simple Ul

Nodes

) node-red
¥ 317

* B0 nodes

K node-red-contrib-func-exec
® 0111

) node-red-contrib-modbus
% 5300

) node-red-dashboard
¥ 365

K node-red-node-email
W 221
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Important NodeRED® nodes
explained

BASIC PRINCIPLE OF RESI-C4 controllers

All of our RESI-C4 controller are based on the following hardware architecture. We have extended the Compute Module 4 with an ARM
co-processor,, which is connected via USB to the LINUX system. All time critical actions are driven by the ARM firmware and not by LINUX.
Therefore there is no real time issue or latency problem due LINUX in handling all 10s, RS485 and other peripheral units.

The most important issue is the fact that there are three additional interfaces available in LINUS named dev/ttyACMO to dev/ttyACM2

dev/ttyACMO: This is the internal connection to the ARM co-processor using simple ASCII text strings master slave protocol.
LINUX is the ASCII master and the ARM co-processor is the ASCII slave.

dev/ttyACMT1: This is the internal connection to the ARM co-processor using MODBUS/RTU protocol. LINUX is the MODBUS/RTU master
and the ARM co-processor is the MODBUS/RTU slave.

dev/ttyACM2: This is the internal connection to the ARM co-processor for using the native RS485 interface like it was directly coupled to
the LINUX. The direction switching is done in real-time from the ARM co-processor.

LEDs

12-48V= :

Power Supp|y DIP Switch

= DIGITAL
I0s

Option:
LTE Modem
or
2nd Ethernet

USB, SPI dev/ttyaCMO
dev/ttyACMT1

dev/ttyACM2

WATCHDOG

Raspberry® Pi
Compute ANALOG
Module 4 |Os

SD-CARD

DISPLAY

Ethernet 2xUSB 2.0 Micro-HDMI 4k

Raspberry Pi is a trademark of the Raspberry Pi Foundation. 36
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Important NodeRED® nodes

explained

Configuration node: modbus-client node for internal ARM communcation
This node is responsible for communicating with MODBUS/RTU master protocol to our internal ARM co-processor and therefore all 10s

can be handled by this interface. But also the DIP switch and the LEDs are handled over this interface. Important is only the device
/dev/ttyACM1. The baudrate parameters are not important due to the fact that this is a direct USB communication.

Edit modbus-client node

Delete Cancel

# Properties o3
Settings Queues Optionals

Name C4 MODBUS/IRTU

Type Serial Expert v

3¢ Serial port | /dev/ttyACM1 Q

Serial type RTU-BUFFERD w

Baud rate 9600 hd

Data Bits 8 v

Stop Bits 1 v

Parity MNone v

3¢ Connection

delay (ms) 1

Unit-1d 2

Timeout (ms) 1000

£22 Reconnect on timeout
Reconnect

timeout (ms) 2000

Raspberry Pi is a trademark of the Raspberry Pi Foundation.
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Edit modbus-client node
Delete

1+ Properties

Settings

£52 Unitld's in parallel queues

222 Queue Logging

52 Queue commands

Queue delay (ms)

Edit modbus-client node
Delete

4+ Properties

Settings
2% Log states changes
£5 Log failures
£ Show Errors
52 Show Warnings

52 Show Logs

O Don't use it for serial without a serial gateway.

Queues

1

Queues

[ < I < I < I <.

Optionals

#| 3B

Optionals

- RE




Important NodeRED® nodes
explained

Configuration node: modbus-client node for external RS485 connected devices
This node is responsible for communicating with MODBUS/RTU master protocol with |O modules or other MODBUS devices connected th
the RS4895 on our C4 controllers. Important is the correct device /dev/ttyACM2. The baud rate settings depend on the connected 10

modules or MODBUS/RTU slave devices. So adopt them correctly for your used devices!

Edit modbus-client node

Delete
4+ Properties
Settings
Name C4 RS485
Type Serial Expert

32 Serial port IdevittyACM2

Serial type RTU
Baud rate 9500
Data Bits 8
Silop Bits 1
Parity Nane

32 Connection

delay (ms) 1
Unit-1d 1
Timeout (ms) 1000

£22 Reconnect on timeout

Reconnect
timeout (ms) 2000

Raspberry Pi is a trademark of the Raspberry Pi Foundation.

Queues

w

Edit modbus-client node

@ B 1 properties

Optionals
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Settings
£52 Unitld's in parallel queues
222 Queue Logging
£ Queue commands

Queue delay (ms)

Edit modbus-client node

Delete

#+ Properties

Settings

22 Log states changes
2% Log failures
£52 Show Errors

g8 Show Warnings

52 Show Logs

Queues

% | B

Optionals

O Don't use it for serial without a serial gateway.

1

Queues

O

4]

a8

[ < <

Cancel Update

- SRRE

Optionals




Important NodeRED® nodes
explained

global.set and global.get

In our software we always use global variables representing all C4 10s or internal parameters. So we use in our function nodes very often
global.get to read the current value of a global variable. Also we use global.set to define a new value for a global variable. So this allows us
to use all I0s and C4 features in all flows in our Node-RED project. Check the section context data — Global to see the actual values of all
global variables.

| R IS N N SR U VI OSSN A S
Edit function node
General declarations for RESI G4 controller Delete Cance m
: £+ Properties - JURE RN =]
OnStart * C4 Declare global parameters
¥ Name C4 Declare global parameters &~
4 Setup On Start On Message On Stop
1 // Here you declare the type of the Centroller
2 global.set("C4_TYPE", "RESI-C4-A-32DI24RO16AIOXK");
3
1 [/ Total amount of DIs...
5 global.set("C4_MAX_DIS", 32);
6 /{ Total amount of DOs...
7 global.set("C4_MAX_DOS", 24);
8 // Total amount of AIOX...
9 global.set("C4_MAX_ATIOX", 16);
1@
11 return msg;

Wait for change node

To trigger MODBUS writes or Ul updates only if there is a change in values, we use very often the filter node. This node will trigger its
output only, if the incoming message has changed. Therefore we have to prepare in a function node preceding the filter node a message
with all relevant data in payload, which we want to monitor for a change.

Edit filter node

C4 set all LEDs If something has changed

Cancel
Every 100ms & C4 Check LEDS C4 LEDs changed ? m

o
I
I
[}
o

£+ Properties & B =
Edit function node
Delete cancel m & Mode block unless value changes b
4 Properties & B H=
= Property msqg. payload
¥ Name C4 Check LEDs &~
Apply mode separately for each
£ Setup On Start On Message On Stop msg. leiC
1 If_f generate message for all LEDs and all LED parameters...
2 war msgl={ topic: "C4_LEDs", payload:[] }; ¥ Name C4 LEDs changed ?
3
4 msgl.payload[8] = global.get("C4_LED1_State");
5 msgl.payload[1] = global.get("C4_LED1_Timel");
6 msgl.payload[2] = global.get("C4 LED1 Time2");
8 msgl.payload[3] = global.get("C4_LED2_State");
9 msgl.payload[4] = global.get("C4_LED2 Timel");
18 msgl.payload[5] = global.get("C4_LED2_Time2");
11
12 msgl.payload[6] = global.get("C4_LED3_State");
13 msgl.payload[7] = global.get("C4 LED3 Timel");
14 msgl.payload[8] = global.get("C4_LED2_Time2");
15

oL

return msgl ;

L

Raspberry Pi is a trademark of the Raspberry Pi Foundation.
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Important NodeRED® nodes
explained

Modbus-Read node

With this node we read MODBUS holding registers or inputs or coils from our ARM co-processor. The UnitlD of our ARM is always 1 and
the poll rate is setup according to the importance of the values we want to refresh.

address defines the start index. But be carefully This is a index starting with 0. In our documentation for all ASCIl commands and MODBUS
registers (e.g. for the RESI-C4-32DI24RO16AIOX-xGB this document is called RESI-L-C4-A-32DI12RO16AIOX-xGB-MODBUS+ASCII-EN.pdf)
we use the definition:

3x65501 This is the index meaning a MODBUS holding register (3x — FC3) according to MODBUS nomenclature It starts with 1!
4x65501 This is the index meaning a MODBUS input register (4x — FC4) according to MODBUS nomenclature. It starts with 1!
1:65500 This is the index you have to use in NodeRED. It starts with 0

Quantity defines the amount of registers we will read with one command. For holding and input registers this must be <125. For coils or
input bits £2000.

So the FC can be FC3: Read holding register or FC4: read input register to read 16 bit register. But be aware you can only write to FC4
holding registers!
Or it can be FCT: Read coil status or FC2: Read input status to read 1-bit coils or inputs.

Edit Modbus-Read node

Delete Cance m

C4 update actual status of DIP+LEDS

P # Properties % &5 =
s+l C4 LED Status C4 Update DIP+LEDx Status
@ active ( 500 msec.
Settings Optionals

Name C4 LED Status

Topic

Unit-1d 1

FC FC 3: Read Holding Registers

Address 65500

Quantity 20

Poll Rate 500 millisecond(s) v

0] Delay to activate input O

Server C4 MODBUS/RTU v &
Sample from our MODBUS register documentation for the DIP switch
DIP_ SWITCH STATUS
DIP SWITCH 3%65501 27 UINT16
AxBS501 R/C
165500
Raturns the act

13l setting of the Dip switches
Bit 0: DI (=DOFF, =1:0M;

Bit 1: CHP Switch 2 (=0rOF
Bit 2: DI h

Bit 3: DIF 5 1

it &: [ 1 ] i'.'JI-I-: 1-(',‘N,:
Bit 7 DIP Switch & {=0:0FF, =1.0N)

Raspberry Pi is a trademark of the Raspberry Pi Foundation. 36
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Important NodeRED® nodes
explained

In the succeeding node we have to handle the message with the data from the registers, we have read from the MODBUS. The
msg.payload represents an array (in our sample 20 elements) with 16 bit values. Every entry in the array represents a 16 bit value from 0 to
65535, meaning the content of the holding or input register we have read-out.

Edit function node

Delete Cance m

£+ Properties [- JURE RN =]
¥ Name C4 Update DIP+LEDx Status &~
& Setup On Start On Message On Stop

// 4xB5581, I:65588

2 /{ Actual state of DIP switch

3 global.set("C4 _DIP Actusl", msg.payload[@]);
5 /{ 4x655@2, I1:655@1

[ // LED1:GREEN: Actual state

7 global.set("C4_LEDL_Stste", msg.payload[1]);
8 // 4xe5503, I:65502|

9 // LED1:GREEN: Actual Timel in ms

1e global.set("C4_LEDL_Timel", msg.payload[2]);
11 // 4x655@4, I1:655@3

12 // LED1:GREEN: Actual Time2 in ms

13 global.set("C4_LED1_Time2", msg.payload[3]);
14

15 // 4xB65505, I:65584

=Y

// LED2:WHITE: Actual state
17 global.set("C4_LEDZ Stste", msg.payload[4]);
13 /f AxB5586, I:65585

C

12 f{ LED2:WHITE: Actual Timel in ms

2@ global.set("C4_LEDZ2 Timel", msg.payload[5]);
21 /f 4xB65587, I:65586

22 /{ LED2:WHITE: Actual Time2 in ms

23 global.set("C4_LED2 Time2", msg.payload[&6]);

25 /{ 4x655@8, 1:65587

26 // LED3:RED: Actual state

27 global.set("C4_LED3_state”, msg.payload[7]);
28 // 4x655@2, 1:65588

23 // LED3:RED: Actual Timel in ms
global.set("C4_LED3_Timel", msg.payload[8]);
// 4x6551@, I:655@2

// LED3:RED: Actual Time2 in ms
global.set("C4_LED3_Time2", msg.payload[2]);

Wk e &

B

[T ST YR YR YR

o

return msg;
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Important NodeRED® nodes
explained

Modbus-flex-write node
With this node we write MODBUS holding registers or coils to our ARM co-processor. The UnitID of our ARM is always 1.
To use this flex write node, we have to prepare a special message. The payload represents a structure with the following parts:
fc": stands for the function code we want to use. 16 is write multiple holding registers.
The node supports the following write actions:
5: Force Single Coil to write one bit
6: Preset Single Register to write one 16-bit holding register
15: Force Multiple Cails: to write multiple bits and
16: Preset Multiple Registers to write multiple 16-bit holding registers.
‘unitid" is always 1 for our ARM co-processor.
‘address' is the starting index in the holding registers.
Again use the l:ddddd entry from our tables, because this function starts with index O.
‘quantity' is the amount of holding registers we want to write.
value is an array of 16-bit values from 0 to 65535 representing the new values for every holding register.
In our sample we use 9 new values for the three LEDs.

G4 set all LEDs if something has changed

C4 Update All LEDs | )2~

Every 100ms & C4 Check LEDs C4 LEDs changed 7 C4 Set All LEDs

. _ B active

1 S Coeate me3sage Ior

2 ff MODBEUS WRITE MULTIFLE HOLDING REGISTERS

3 let 4 T_E )s=[ 0,0,0, 0,0,0, 0,0,0];: Edit Modbus-Flex-Write node

4 Delete Cancel m
; 1 Properties - BRNE RN
- "

0 Settings Optionals

::' Name C4 Update All LEDs
11 Server C4 MODBUS/RTU v &
12 O Delay to activate input )
15 4¥E5505, I:65504 .
'f : = ) 35 mag.payload = |
- ) 36 = value: [
- 37 C4 LEDs[0], C4 LEDs[1], C4 LEDa[2],

- 38 C4 LEDs[2], C4 LEDs[4], C4 IEDs[S],

- 39 C4 LEDs[#], C4 LEDs[7], C4 LEDa[Z]

[ T % N % T % Y % T % O % Y % Y % I % B

]
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_4 LEDs[5]=global.get{"C4 LED3 Time2");

LD
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Important NodeRED® nodes
explained

In the succeeding node we have to handle the message with the data from the registers, we have read from the MODBUS. The
msg.payload represents an array (in our sample 20 elements) with 16 bit values. Every entry in the array represents a 16 bit value from 0 to
65535, meaning the content of the holding or input register we have read-out.

Edit function node

Delete Cance m

£+ Properties [- JURE RN =]
¥ Name C4 Update DIP+LEDx Status &~
& Setup On Start On Message On Stop

// 4xB5581, I:65588

2 /{ Actual state of DIP switch

3 global.set("C4 _DIP Actusl", msg.payload[@]);
5 /{ 4x655@2, I1:655@1

[ // LED1:GREEN: Actual state

7 global.set("C4_LEDL_Stste", msg.payload[1]);
8 // 4xe5503, I:65502|

9 // LED1:GREEN: Actual Timel in ms

1e global.set("C4_LEDL_Timel", msg.payload[2]);
11 // 4x655@4, I1:655@3

12 // LED1:GREEN: Actual Time2 in ms

13 global.set("C4_LED1_Time2", msg.payload[3]);
14

15 // 4xB65505, I:65584

=Y

// LED2:WHITE: Actual state
17 global.set("C4_LEDZ Stste", msg.payload[4]);
13 /f AxB5586, I:65585

C

12 f{ LED2:WHITE: Actual Timel in ms

2@ global.set("C4_LEDZ2 Timel", msg.payload[5]);
21 /f 4xB65587, I:65586

22 /{ LED2:WHITE: Actual Time2 in ms

23 global.set("C4_LED2 Time2", msg.payload[&6]);

25 /{ 4x655@8, 1:65587

26 // LED3:RED: Actual state

27 global.set("C4_LED3_state”, msg.payload[7]);
28 // 4x655@2, 1:65588

23 // LED3:RED: Actual Timel in ms
global.set("C4_LED3_Timel", msg.payload[8]);
// 4x6551@, I:655@2

// LED3:RED: Actual Time2 in ms
global.set("C4_LED3_Time2", msg.payload[2]);

Wk e &

B

[T ST YR YR YR

o

return msg;
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Important NodeRED® nodes
explained

Configuration node: MQTT broker

In many of our samples we use the MQTT protocol to send actual status from our IOs to the cloud or to receive some control messages to
switch digital or analog outputs. Therefore we use mosquitto MQTT broker under LINUX as the MQTT broker. The SW is installed on the
C4 locally. We use no special security. But if you use this for real cloud connections, use all available security features for the MQTT
connection and VPN to protect your communication against unwanted intruders!

user: resiMQTT
password: rdAMQTT

Edit mqtt-broker node Edit mqtt-broker node

Delete Cancel Delete Cancel

4 Properties i |5 % Properties & 3

% Name W Name

Connection Security Messages Connection Security Messages

@ Server 127.0.0.1 Port | 1883 & Usemame resimatt
Connect automatically & Password Pr——
[ UseTLS

Edit mqtt-broker node

£ Protocol MQTT V3.1.1 M Delet Cancel

@
m

% Client ID #+ Properties &3
o Keep Alive | 60
¥ Name
i Session B4 Use clean session
Connection Security Messages

~ Message sent on connection (birth message)

S Topic ‘D Retain false v
= Payload & QoS 0 v
~ Message sent before disconnecting (close message)

S Topic ‘D Retain false v
= Payload & QoS 0 v
~ Message sent on an unexpected disconnection (will message)

S Topic ‘D Retain false v

& Payload & QoS o] v
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Important NodeRED® nodes
explained

Receive and test MQTT messages

Please consult the internet, how the mosquitto server is configured and used.

To test the MQTT broker use the command to view all incoming messages of your MQTT server:
mosquitto_sub -t RESI_C4/# -d -u resimqtt -P r4MQTT

To switch the digital output DO2 ON, use this command

mosquitto_pub -t RESI_C4/DigitalOutputs/Cx DO2 -u resimqtt -P r4MQTT -m 1
To switch the digital output DO2 OFF, use this command

mosquitto pub -t RESI_C4/DigitalOutputs/Cx DO2 -u resimqtt -P r4MQTT -m 0O

To switch the digital outputs DO1to DO8 ON or OFF, use this command

mosquitto _pub -t RESI_C4/DigitalOutputs/Cx DOl -u resimqtt -P r4MQTT -m 1
mosquitto_pub -t RESI_C4/DigitalOutputs/Cx_DOl -u resimgtt -P r4MQTT -m 0

mosquitto_pub -t RESI_C4/DigitalOutputs/Cx_DO8 -u resimgtt -P r4MQTT -m 1
mosquitto_pub -t RESI_C4/DigitalOutputs/Cx_DO8 -u resimgtt -P r4MQTT -m 0

As soon as NodeRED sends a new MQTT status you will receive similar logging output:
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NodeRED®
sample flows explained
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NodeRED® flow
C4-GENERAL+C4-DIP Switch+LEDs

C4 GENERAL
With this flow we define general parameters for the C4 controller like the exact type and the amount of |Os.
C4 GENERAL C4 DIP Switch+LEL| | C4 DIs+DOs caunivee 1 [/ Here you declare the type of the Controller
2 global.set("C4_T¥PE", "RESI-C4-A-22DI24R0LSAI0N");
2
4 / Total amount of DIs...
5 global.set("C4_MaX_DIS", 32),
General declarations for RES! G4 controller B /4 Total amount of DOs...
7 global.set({"{2_MAX _DOS", 24);
8 / Total amount of AIOX...
OnStart 1 G4 Declare global parameters g global.set("C4_MAX_AIOX", 16);
18
11 return msg;

C4 DIP Switch+LEDs

With this flow we read every 500ms the actual status for the DIPs witch and LEDs from the Co-processor and update the global variables.
Also we check every 100ms, if there is a new mode to write to the LEDs. If there is a change we update all 3 LEDs with one MODBUS write
cycle. To test the LEDs, there are test flows for every LED to set a specific mode interactively.

C4 GENERAL C4 DIP Switch+LE C4 DIs+DOs C4 Universal AIOX C4 MQTT Sample C4 Ul DI+DO C4 Ul AIOX Gener C4 Ul AIOX Vol

C4 global parameters for DIP switch+LEDs

Onstart * G4 DIP Switch+LEDs

C4 update actual status of DIP+LEDS

/| C4 LED Status G4 Update DIP+LEDx Sfatus
W active ( 500 msec.

G4 set all LEDs if something has changed

Every 100ms C4 Gheck LEDs C4 LEDs changed ? C4 Set All LEDs C4 Update All LEDs | =2

Try LED1:GREEN

HIT C4 LED1 to OFF

HIT C4 LED1 fo ON

HIT C4 LED1 to BLINK 1s

HIT C4 LED1 to BLINK 250ms
HIT C4 LED1 to FLASH 1s/2s
HIT C4 LED1 to FLASH 250ms/1s
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NodeRED® flow
C4-DIs+DOs

C4 DIs+DOs

With this flow we read every 100ms the current status of all digital inputs & outputs. Then we update the global variables C4_DIxx,
representing for every digital input the actual state with 0 or 1. Also we update the actual DOs in the global variables C4_DOxx.
Then we check every 100ms if there is a need to update the digital output state. If yes, we prepare a message with the new status for all

DOs and use a flex write to update the ARM co-processor.

C4 GENERAL C4 DIP Switch+LE C4 DIs+DOs

C4 Global setfings for G4 DIs+DOs

] |j Onstart *

C4 Global seitings for Dis-DOs

G4 cyciic update of all DIs+DOs

C4 Read DI+DO Staus -

B active ( 100 msec. )

C4 Update DIs+DOs

1

C4 set all DOs if something has changed

' |j Every 100ms & —

C4 Check DOs [ ——(]

1 lra" i;

2 let wWerd=e,Bit=a,v=9;

3

4 // Register list for C4-A-320I24R0OL6AIOX 1
5 ff axieeel,I:1eaad: Change counter

5 [/ 4x1@e82,I:10081: DIGITAL INPUTS DI1-DI1G

7 f// 4x18283,I:18882: DIGITAL INPUTS DI17-DIZ2

2 ff 4x18884,I:10883: DIGITAL OUTPUTS DO1-DO1&

9 // 4xleees,I:1@ee4: DIGITAL OUTPUTS DO17-DO24

12

11 /f n DIs

12 for {i = @; 1 <« global.get("C4_MAX_DIS");i+s) {

13 Word=~~{i/15);

4 Bit=~~(i¥15);

15 £/ to take register 4x18882,1:18881 or 4x18@83,I1:18882
16 v=(msg.payload[1+Word]]&{1<<Bit)) ? 1:8;

17 global.set("C4_DI"+String(i+1).padstart(2, '@"},v);
18 K

13

2 /f n ROs

21 for {1 = @; i < global.get("C4 _MAX_DOS"); i++) {

22 Word=~~{1/1&);

23 Bit=~~(i¥15);

24 ff to take register £xle@@04,1:18883 or 4w18885,I1:10884
25 V=(msg.payload[3+Word]&{1<<Bit)) ? 1:8;

25 global.set("C4_DO"+String(i+l).padstart{2, '@")+"_Actual",v);
27 1

28

29 return msg ;
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C4 Universal AIOX

C4 DOs changed 7 [ J——{)

[T ST

35

FEEGREEREEYS

C4 MQTT Sample C4 Ul DI+DO C4 Ul AIOX Gener (

2

G4 SetAllDOs ([ ——{ €4 Update All DOs

D active

var ij

ff Tor C4-A-32DI24RDIGAICK controller ...

r 2DI2ARD controller ... 2
if (global.get("C4_TYPE")}=="RESI-C4-A-32DI24R0O16AICK™ ||
global.get("C4_TYPE™)=="RESI-C4-A-32DI24R0"7)

for C4-A

/f our controller offers 24 Relay outputs
therefore we need 2 16 Bit registers
4x1886d,T:18883: OUTPUTS DO1-DO16

A 4xleeas,l:laeed: OUTPUTS DO17-DO24
let c4_pos=[ @,8];

let word=8,Bit=8;

/ 24RO controller
c4_pos[e] =C4_oos[1]=8;

/f check for new value of C4_DOwmx
for (i=8;i<global.get({"C4_MaX_DOS");i++)

Word=~~{i/16);
Bit=r~(i%16);

if (global.get("ca_p0™ +string(i+1).padstart(z, '@"))==1)
{

c4_Dos[wWord] = €4 DOS[wWord] | (1<<Bit);

msg.payload = |

‘value': [ c4_pos[e], ca_pos[i] 1,
ITE MULTIPLE HOLDING REGISTERS
18,

J Our C4 MODBUS UnitID

‘unitid': 1,

[/ 4x18684,1:18883: OUTPUTS DO1-DO16
S axieses,I:18884: OUTPUTS DO17-DO24
‘address*: 18883 ,

f{ for the 24 DOs or 2 registers...
‘guamtity’: 2

i
elze

{

msg.payload=null;

return msg;




NodeRED® flow
C4-universal Als+AQOs

C4 Universal AIOX
With this flow we handle the universal analog inputs and outputs. This flow needs some global variables. xx stands for the number of the
AlO: 01 to 16 for 16AIOX
C4_AIOXxx_TYPE: The type of the universal analog input/output. Allowed are the following types:

=0: UNUSED

=1 VOLTAGE INPUT[0-10V]

=2: VOLTAGE INPUT[2-10V]

=3: VOLTAGE OUTPUTI[0-10V]

=4: VOLTAGE OUTPUT[2-10V]

=5: CURRENT INPUT LOOP POWERED[0-20mA]

=6: CURRENT INPUT LOOP POWERED[4-20mA]

=7: CURRENT INPUT EXTERNAL POWERED[0-20mA]

=8: CURRENT INPUT EXTERNAL POWERED[4-20mA]

=9: CURRENT OUTPUT[0-20mA]

=10: CURRENT OUTPUT[4-20mA]

=11: DIGITAL INPUT LOGIC 24V=

=12: DIGITAL INPUT LOOP POWERED

=13: RESISTANCE MEASUREMENT
At the end of the function node you can defined the startup types for the universal 1Os. It will be stored in the controller even if the
controller looses power.

C4 GENERAL C4 DIP Switch+LE C4 DIs+DOs ® | cauniversalalox|| camarT Sample C4 Ul DI+DO C4 Ul AIOX Gener C4 Ul AIOX Voltag C4 Ul AIOX Voltag C4 Ul AIOX Resist c4uigr +

C4 Global seftings for C4 AIOXs

1
OnStart * — C4 Glohal seftings for AIDXs }
37
38
39 /f possible IO types for AIONK:
4 f/ =8: UNUSED
1 wvar i,nr; 1 41 f/ =1: VOLTAGE INPUT[®-18V]
- 43 ff =2: VOLTAGE INPUT[2-18V]
2 /7 n AIOKs ... 43 j/ =3: VOLTAGE OUTPUT[B-18V]
wen arene Te TR 44 jf =4: VOLTAGE OUTPUT[2-18V]
Z global. set ("4 ATOX_ISONLINE"); 45 4/ =5: CURRENT INPUT LOOP POWERED[@-20mA]
. 46 f/ =6: CURRENT INPUT LOOP POWERED[4-28mA]
5 for (i0;i<global.zet("CA MAX ATOX");iet) 47 // =7: CURRENT INPUT EXTERNAL POWERED[@-28mA]
g 48 // =8: CURRENT INPUT EXTERNAL POWERED[4-28mA]
18 nr = String(i + 1).padStart(2, '@'}; 49 /# =9: CURRENT OUTPUT[@-28mA]
1 // type of AIOM: @<Unused S8 // =18: CURRENT OUTPUT[4-2@8mA]
12 51 // =11: DIGITAL INPUT LOGIC 24V=
13 52 // =12: DIGITAL INPUT LOOP POWERED
o | Etomed.ser(TCARIOXT = ar + TTVRET, O) 53 // =13: RESISTANCE MEASUREMENT
15 54
® f’i gu:putt\:'ﬁé:e';g_l\:'olt for MC:; 2): 55 /4 Configure your AIOX types here ...
o gromat.sELl LA AT mar R B 56 global.set("C4 ATONGL _TYPE", 3);
19 /7 Input value in Volt for AIOX 57 global.set("C4_AIOK2Z TYFE", 1);
20 global.set("C4 ATOX" + nr + "_VI", 8); 55 global.set("C4_AIOKO3 TYPE", 3);
0 50 global.set("C4_AIOX@4_TYPE", 1);
22 /f Input value in maA for AIOX &0 global.set("C4_ATOX@S_TYPE", 13);
23 global.set("C4_ATON" + nr + "_CI", 8); 51  global.set("C4_ATOX@E_TYPE", 13);
24 52  global.set("C4_ATOX®7_TYPE", 13);
25 S/ Input value in Ohm for AIOX 53 global.set("C4_ATOX@E_TYPE", 13);
2 global.set("C4 ATOK" + nr + " _OHM®, 8); 64  global.set("Ca_ATOXS TYPE™, 3):
2; /7 Input value in PT188 °C for ATOX 55 global.set("C4 AIOX1O TYPE", 1)
29 global.set("C4_ATOK" + nr + "_PT108_C", 8); &6 giogai'SE:EE::E:—f‘igfi{ﬂ:ﬁg? i:”
38 a7 global.se _ATOX1Z_TYPE", 1);
31 // Input value in PT180@ °C for AIOX 68  global.set("C4_AICOM1S_TYPE", 3?;
32 global.set("C4_ATOX" + nr + " _PT1883 C", 8)3 69 global.set("C4_AIOK14 TYPE", 1};
33 76 global.set("C4_ATOXIS_TYPE", 3);
34 // Input value in NI10@@-DINA376@ °C for ATOX 71 global.set("C4_ATOX16_TYPE", 1);
35 global.set("C4_ATON" + nr + "_NI1000_DINA3762_C", @); 72
36 B| 73 return msg;
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NodeRED® flow
C4-universal Als+AQOs

C4 has AIOX TYPESs changed ?
With this flow we check every 100ms if there is a new AIOX type. If yes, we update all AIOX types with one flex write to 16 holding registers.

C4 has AIOX TYPEs changed ?

Every 100ms & C4 Check AIOX TYPE has changed ? C4 AIOX TYPE changed ? C4 Set All AIOX TYPEs C4 Update All AIOX TYPEs
O active

The next flows read cyclically the current configured AIOX types and a status information, if the AIOX component is working correctly and
is online. The current configured AIOX types are stored in the global variables C4_AIOXxx_TYPE_Actual. The Online status of the AIOX
components is save in C4_AIOX_ISONLINE.

C4 AlOX read current TYPEs

2| C4 AIOX Read curent TYPE C4 Update AIOX TYPEs
@ active ( 1000 msec

C4 AlOX check is Online

C4 AlOX Read isONLINE C4 Update AIOX IsONLINE

The next flows read the actual input voltage for all 16 AIOX and save the values into C4_AIOXxx_VI as a numeric value in Volt.
The same we do for the current inputs: We read the actual input current for all 16 AIOX and save the values into C4_AlIOXxx_Cl as a
numeric value in mA.

C4 AlOX read all voltage inputs

1
2 C4 AIOX Read Voltage Inputs C4 Update AIOX Voltage Inputs
@ active ( 200 mssc
C4 AlOX read all current inputs
2

o2 C4 AlOX Read Current Inputs Cd4 Update AIOX Current Inputs

@ active ( 200 mssc
1 ar i; 1 |fear i;
2 1 2 2
3 /f Reglster list for C4-A-32DI124RO1G6AI0X 3 /! Register 1list for C4-A-32DI24RO16ATOX
4 ff 4x48817,1:48816: WOLTAGE INPUT in VOLT*188 4 // 4x48@97,1:40@96: CURRENT INPUT in MILLIAMPERE*10@
5 f/ 4x40818,1:48817: VOLTAGE INPUT in VOLT*18@ 5 [ 4x48098,1:48837: CURRENT INPUT in MILLIAMPERE®=1@@
B FEoaa. & i B
7 FF 4x408032,1:40031: VOLTAGE INPUT in VOLT*18@ 7 // 4x408111,1:49119: CURRENT INPUT in MILLIAMPERE=10@
8 8
£l £ n ALOX 9 S on ALOK
18 for (1 = @; i < global.get("C4_MAX_ATOX");i++) { 18 for (1 = 8; 1 ¢ global.get("C4_MAX_ATOX");i++) {
11 let V=msg.payload[i]/109.8; 11 let V=msg.payload[i]/18a@.d;
12 global.set("C4_AIOK"+String(i+1).padStart(2, '@')+"_WI",V); 12 global.set("C4_AIOK"+String(i+l).padStart(2, '@')+"_CI",V);
13 H 13 T
14 14
15 return msg ; 15 return msg ;
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NodeRED® flow
C4-universal Als+AQOs

Set voltage and current outputs.

the next two flows will update every 100ms the voltage and current outputs. Therefore we check, if the contents of the global variables
C4_AIOXxx_VO or C4_AIOXxx_CO have changed. if yes, we update either all 16 voltage outputs or all 16 current outputs with a MODBUS
flex write node.

C4 AlOX set all voltage outputs if something has changed 1
Every 100ms & G4 Check AIOXs Voltage Outputs C4 AlOXs changed ? C4 Set All AIOXs Voltage Outputs C4 Update AIOX Voltage Cutputs  =:
O active
C4 AlOX set all current outputs if something has changed 2
Every 100ms & C4 Check AlOXs Currenit Outputs C4 AIOXs changed ? C4 Set All AIOXs Current Outputs C4 Update AIOX Current Outputs | =
O active

For both updates we have to prepare the message with the correct MODBUS flex write parameters.and with the correct 16 bit value for the
holding registers.

1 var 1ij
2 let v; 1 far i
3/ for C 2DI24RO16AI0X controller ... 1 2 let vy 2
4 /4 For C IDI24R0 controller ... 3 [f for C4-A-32DI24R0O1GAI0OX controller ...
5 if {global.get("C4_TYPE")=="RESI-C4-A-32DI24R016AI0K") 4 // for C4-A-32DI24R0 controller .
6 I 5 if {(global.get("C4_TYPE")=="RESI-C4-A-32DI24R0O16ATON")
7 : VOLTAGE OUTPUT AIOX1 VOLTS*1@@ 6 {
3 : VOLTAGE OUTPUT AIOX2 VOLTS*18@ 7 // 4%48129,1:40128: CURRENT OUTPUT AIOX1 MILLIAMPERE*10@
g 8 ff 4x4@138,1:48129: CURRENT OUTPUT AICOX1 MILLIAMPERE*128
12 3: VOLTAGE CQUTPUT ATOX1S VOLTS*188 9 ’
11 18 ff 4x49144,1:4@8143: CURRENT OUTPUT AICOX]1 MILLIAMPERE*1@8
12 11
13 ‘walue': 1. 12 msg.payload = {
14 {/# WRITE MULTIPLE HOLDING REGISTERS 13 ‘value':s [ 1,
15 14 /¢ WRITE MULTIPLE HOLDING REGISTERS
16 15 ‘fc': 16,
17 16 /¢ Our C4 MODBUS UnitID
18 E 17 ‘unitid': 1
19 ff for the 18 'address': 48128,
28 ‘quantity’: 16 19 f# for the 16 AIOX...
21 F 2a ‘quantity': 16
22 21 T
23 for (i=0;i<global.get("C4_MAX_AION");i++) 22
24 { 23 for (i=0;i<global.get ATOX") ji++)
25 V=Math.trunc(global.get("C4_AIOK" +5String(i+l).padStart(2, '@')+"_VO")}*18@); 24 {
26 msg.payload.value.push(V); 25 V=Math.trunc(global.get OX" +5tring(i+l).padStart(2, '@')+"_C0")*188);
27 h 26 msg.payload.value.push(V);
28 H 27 h
29 elze 28 h
3 1 20 else
31 msg.payload=null; 3@ {
32 ¥ 31 msg.payload=null;
33 return msg; 32
33 return msg;
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NodeRED® flow
C4-universal Als+AQOs

Read resistor inputs

the next two flows will update every 250ms the resistor inputs. In the first flow we read all 16 resistor input values and save the in the global
variables C4_AIOXxx_OHM. Then we read 48 consecutive registers with the calculated temperature for PT100, PT1000 or NI1000-DIN43760
sensors in °CELSIUS. After that we save the PT100 sensor values to C4_AIOXxx_PT100_C, the PT1000 sensor values to C4_AIOXxx_PT1000_C
and the NIM000-DIN43760 sensor values to C4_AlOXxx_NI1000_DIN43760_C.

Which kind of variable you use in your application depends on the type of RTD sensor, you have connected to the AIOX input.

C4 AlQX read all Resistor Inputs

1

|. EI C4 AlOX Read Resistor Inputs = 1 C4 Update AIOX Resistor Inputs
-

C4 AlOX read all PT100, FT1000, Ni100-DIN43760 Sensors

2

|E| C4 AlOX Read PT100, PT1000, NI1000-DIN43760 Sensors -~ ~—_ C4 Lipdate AIOX PT100, PT1000, Ni1000-DIN43760 Sensors
o p—

var 1ij

// Register list for C4-A-32DI24R0O16AICK 1
// 4x415@81,1:41580: RESISTOR INPUT in OHM*=1@@

J/ 4x41582,1:41581: RESISTOR INPUT in OHM*18@

L N

// 4x41531,1:4153@: RESISTOR INPUT in DHH*IBQ

[= T I o SRR W R R FYI S I )

(=]

f4on ATOX

for (1 = 8; i < global.get("C4_MAXN_AIOX");i+s)
let V=(msg.payload[i*2+1]+{msg.payload[i*2]<<16)),/100.8;
global.set("C4_ATOX"+5tring(i+l).pad5tart(2, '@')+"_OHM",V);

-
PR

b=k
[

}

n e

return msg ;

[
L
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var i;
let V,sintls;

/{ Register list for C4-A-32DI24RO16AI0K

Ji 4x41eas,I:
// 4x410850,1:
o

// 4x41064,1:

7/ 4x41065,1:
[/ 4x41066,1:
o

// 4x41988,1:

7/ 4x41081,T:
7/ 4x41082,T:
o

7/ 4x41006,T:

f£f n ATOX

41848:
41849

41863 :

41864 ;
413565:

41879

41252
41251

41895

PT18@ INPUT 1 in °C*1@@
PT1@@ INPUT 2 in °C*1a@

PT18@ INPUT 16 in °C*lee

PT18@2 INPUT 1 in °C*lee
PT1868 INPUT 2 in °C*l108@

PT1868 INPUT 16 in °C*180

NI188@-DIN43768 INPUT 1 in °C*180
NI188@-DIN43768 INPUT 2 in °C*1@0

MNI198@-DIN43768 INPUT 16 in °C*16@

for (1 = @; 1 < global.get("C4_MAX_ATOK");i++) {

ff PT188.

}

return msg ;

S PT1aed...
if {msg.payload[i+16]>32767) sintl6=msg.payload[i+16]-65536;
else sintlé=msg.payload[i+167];

V=sint16/168.8;
global.set("C4_AIOK"+String({i+l).padStart(2, '@’

S NIlaea-DINA3Ted...
if {msg.payload[i+32]>32767) sintl6=msg.payload[i+32]-65536;
elze sintle=msg.payload[i+32];

V=zintle/18@.8;
global.set("C4_AIOK"+5tring(i+l).padstart(2, '8’

if {(msg.payload[1]»32767) sintlé=msg.payload[i]-65536;
else sintl6=msg.payload[i];

V=5intl6/182.3;

global.set("C4 AIOX"+5tring(i+l).padStart(2, '8’

J+"_PT18@_C",V);

)+"_PT1028_C",V);

J+"_NI18@@_DINA3ITEE_C",V);




NodeRED® flow
MQTT messages for DIs-DOs

MQTT messages
The next flows demonstrate howto send/receive messages via MQTT. The first node will check, if DIOT has changed its state. If yes, a new

MQTT message will be generated and send to the MQTT broker.

The second flow waits until a MQTT message will arrive. We check strictly for the message RESI_C4/DigitalOutputs/C4_DOO04. If yes, we
check the payload and set the digital output DO04 to the new arrived state. It's enough to set the global variable here, because the flow
C4 DIs+DOs will check the change and update via MODBUS the outputs.

Send DI on change to MQTT 1

Every 10ms & C4 Get DIOT Wait for Change C4 Create MQTT DI} data RESI_MQTT
B connected

Set DO4 with incoming MQTT message

C4 Wait for MQTT DO0O4 C4 Set DOO4
B connected
2 3
Edit mqtt in node
2

1 var msgl={ 1 B — m
2 topic:"RESI _C4/Digitallnputs,/C4 _DIGL", & Properties SN
3 payload: msg.payload
4 3
5 @ Server 127.0.0.1:1883 v | #
B return msgl;

Action Subscribe to single topic W

= Topic RESI_C4/DigitalOutputs/C4_DO04

# QoS3 2 v

= Output auto-detect (parsed JSON object, string or buf «

% Name C4 Wait for MQTT DO04

1 if (msg.payload == @ || msg.payload == 1) {
2 global.set("C4_DCOa4", msg.pavload);
30}

4 3

5 return msg;
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NodeRED® flow
MQTT messages for DIs-DOs

MQTT messages

The next flows will trigger, whenever a MQTT message in the form RESI_C4/DigitalOutputs/.... will receive. The next node will then split the
string and use the last word of the MQTT message as topic. The node C4 Set DOx will then check of the topic has the string format DOxx.
If yes, the payload is checked for 0 or 1to update the global variabel for the affected digital output. Again the flow C4 DIs+DOs will then
update the digital output via MODBUS. We have only to write to the global variable here.

Set DO with incoming MQTT message

C4 Wait for all MQTT DOx C4 gef MQTT DOx C4 Sef DOx

1 2 3

Edit mqgtt in node 1 |:i.-F (msg.topic.startsWith({"RESI_C4/DigitalOutputs;™’
2 h
Delete 1 Cance m 3 let DOx=msg.toplc.split("/").pop(); 2
4 msg.topic=00x; 2
## Properties - RNE N = 5 i
B return msg;
: 0.0.1:1883 #
@ Server 127.0.0.1:1883 v | o4 1 |1et ok=False;
2
Action Subscnbe to single topic w 3 if (msg.topic.startskith="C4_00") 3
4
— ) . 5 = . ic. ing(5,188};
= Topic RESI_C4/DigitalQutputsi# :.LEt ponr Mg topic s":lbs-trmg ,i} ? .
B if (Number.isInteger({parseInt(DOnr)))
# QoS 2 w 8 let DOx=parseInt({DOnr,18);
9 if (DOx»=1 && DOx<global.get{"C4_MAX_DOE"))
= Output auto-detect (parsed JSON object, string or buf « - |
11 ok=true;
- 12 }
¥ Name C4 Wait for all MQTT DOx 13 if ((msg.payload == @ || msg.payload == 1) && ok)
14 {
15 var DOxMAME="C4_DO"+5tring(DOx).padStart{2, '@');
16 global.set{DOxNAME, msg.payload);
17 }
18 T
13 3
28 return msg;
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NodeRED® flow
MQTT messages for DIs+DOs

MQTT messages

The last flow will send new MQTT state messages for all digital inputs as soon as one digital input has changed its value. Therefore we use
a function block with 32 output knots. For every output knto we prepare a new message named msglto msg32. The topc of every
message defines the MQTT message in the form RESI_C4/Digitallnputs/C4_DIO1 to RESI_C4/Digitallnputs/C4_DI32. The payload is the
current state of the digital input and is retrieved from the incoming message with an payload array of 32 elements, which we have build in
the nodes before. Last but not least the mqtt-out node will then send all 32 messages to the MQTT broker.

Send all Dix on change to MQTT

Every 10ms & C4 Check Dis C4 Dls changed ?
RESI_ MQTT
® connected
C4 Create MQTT Dlx data
1 [Hwvar msgl={ 1
2 topic:"RESI_C4/DigitalInputs/C4_DIOL™,
payload: mag.payload[0]
4 1
& [lvar Edit mqtt out node
Delete Cance m

9 =
. ds he s B 11 37 Aigieal s . £+ Properties - ANERER=
11 ff do the same for all 32 digital input
14 Ovar msg3o=( @ Server 127.0.0.1:1883 v | &
15 topic:"RESI_C4/DigitalInputs/C4_DI30™,
16 payload: mag.payload[Z29] ETDpiE
17 =1
:, Dvar magsi=( 3 QoS 0 w D Retain true W
2 topic:"RESI_C4/DigitalInputs,/C4_DI31™,
21 pavlcad: mag.pavload[30] ¥ MName RESI_‘HQTT
22 -1
24 [Hvar Tip: Leave topic, gos or retain blank if you want to set them via msg

= q r g
25 talInputs/C4_DI32", properties.
26 ]
27 Ly
30 return [ msgl, msg2, m3g3, msgd, m3gs, msge, msg?, magld,
31 m3gd, maglld,msgll, msgl2, msgl3, msgld, msgls,
32 msglé, msgl7, msglé, msgld, msg20, msg2l, msg22,
33 m3g23, msg24, msg2S, mag2&, msg27, msgl27, mag2g,
34 m3g30, m3g3l, msg32 ]:
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NodeRED® flow

MQTT messages for Als+AQOs

MQTT messages

This three flows will send MQTT messages in case of a change of the corresponding global analog variable. Therefore we use the filter to
detect a delta of +/-0.1 to the output value. Only in this case we trigger the send of the MQTT message.

Send AIOX1 VOLTAGE OUTPUT an change to MQTT

Every 1000ms & C4 Get AIOX01 Wait far Change
1 2
Send AIOX2 VOLTAGE INPUT on change fo MQTT
Every 1000ms & C4 Get AIOX02 Wait far Change
Send AIOXS5 PT1000 INPUT on change to MQTT
Every 1000ms & C4 Get AIOX05 Wait far Change
Edit change node
Delete 1 Cancel m
# Properties &3 =
% Name C4 Get AIOXDN
= Rules
Set v | | = msg. payload
to the value | = global. C4_AIOX01_VO *
) Deep copy value
Edit filter node
## Properties - BRNE Ry
& Mede block unless value change is greater or equal
0.01 compared to last valid output value »
* Property msg. payload
Apply mode separately for each
msqg. topic
W Name Wait for Change
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C4 Create MQTT AIOX01 data RESI MQTT
3 B connected
C4 Create MQTT AIOX02 data RESI MQTT
B connected
4
C4 Create MQTT AICX05 data RESI MQTT
B connected

3

var msgl={
topic:"RESI_C4/AnalogIndutputs/VoltageOutputs/C4_W0al",
payload: msg.payload

, 3

return msg1;|

var msgl={
topic:"R EEI_C4_.-’AnEl:g:nOutbLts_:“.-‘o]:Ege[r puts/C4_WIel",
payload: msg.payload
by
4

return msgl;

var msgl={
topic:"RESI_C4/AnalogInOutputs,/PT1808Inputs,/C4_PT12808_C_B5",
payload: msg.payload

r 5

return msgl;

RES,




NodeRED® flow
MQTT messages for Als+AQs

MQTT messages

The first flow will wait for the incoming message RESI_C4/AnaloginOutputs/VoltageOutputs/C4_VOO1. If this message is received, we check
if the payload is within 0-10V for the voltage output. Then we set the global variable C4_AIOX01_VO to the received set point. Again the
flow C4 Universal AIOX will check the change and update via MODBUS the correct registers in the controller.

The second flow will wait for messages starting with RESI_C4/AnaloginOutputs/VoltageOutputs/. If such a message is received it will retrive
the string after the last / delimiter. if the string has the format C4_VOO1 to C4_VO16 and the payload is a numeric value between 0 and
10V, the global variable for voltage output C4_AIOXxx_VO is updated with the received set point. The real update is done by the flows on
C4 Universal AIOX.

Set AIOX VOLTAGE OUTPUT with incaming MQTT message
C4 Wait for MQTT AIOX01 C4 Set VOLTAGE QUTPUT AIOX01
@ connected 1 2

Set AlOXoo: VOLTAGE OUTPUT with incoming MOTT message

C4 Wait for all MQTT AIOXx C4 get MQTT DOx C4 Set VOLTAGE OUTELIT AlOXx
B connected 3 4 5

Edit mqtt in node

Delete 1 Cance m 1 if {(msg.topic.startsWith("RESI_C4/AnalecglnCutputs/VoltageOutputs/"))
2 -
% Properties CINENEE 3 let VOx=msg.topic.split("/").pop(); 4
4 msg.topic=Vix;
@ Server 127.0.0.1:1883 v | & i !
] return msg;
Action Subscribe to single topic ~
= Top Sl Cd/Analog M\oltag /C4 \
Topic RESI_C4/AnaloginOutputsiVoltageQutputs/C4_ V001 3 1ot value=0.;
& QoS 2 v - L 5
4 node. log(msg. topic);
@ Output aulo-delect (parsed JSON object, string or buffer) v 5 if {msg.topic.startsWith="C4_VD")
6
% Name C4 Wait for MQTT AIOX01 7 let WOnr=msg.topic.substring(5,18@};
8 if (Number.isInteger(parseInt(VOnr,18)})
' - Q I
1 if {msg.payload »= @ || msg.payload <= 18.88) { - t - .
- 1obal +imc4 ATOX@1 Voo oad): 1@ let VOx=parseInt{VvOnr,18);
- gromas. et SATUAEL_VHT, MSE-payioad/; 11 if (VOx»>=1 &R VOx<global.get("C4_MAX_AIOX"))
3 ¥ 12 {
- 2 13 ok=true;
S return msg 14 . ) .
15 if (!isMNaN{parseFloat(msg.payload)})
Edit mqtt in node 16
17 value=parseFloat(msg.payload);
Delete 3 Cancel m 18 T
19 else
% Properties & B H=H .
24 {
21 ok=false;
@ Server 127.0.0.1:1883 v s 22 T
) 23
Action Subscnbe to single topic hd 24 if {(value >= B | | value <= 18.8) &8 ok)
- E
£ Topic RESI_Cd/AnaloglnCQutputs\oltageOutputs/# 2‘_ ; P — . T emr e A
26 var WOxNAME="C4_AIOX"+5tring(VOx).padStart(2, "@')+"_vO";
® QoS 2 v 27 global.set(VOxNAME, walue);
28 H
@ Output auto-detect (parsed JSON object, string or buffer) ~ 29 T
3@
¥ Name C4 Wait for all MQTT AIOXx 3 return msg;|
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NodeRED® flow
dashboard Ul

nodered dashboard Ul
We added also flows for a dashboard for all function. So you can interactively test all 1Os.

= (4 DIP+LEDs

E Node-RED : C4 MQTT Als+ADs X 2 Node-RED Dashboard x +

&« c A Nicht sicher | 192.168.100.184:1880/ui/#!/0?socketid =0EIAicvCjGxvV LykAAAF
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NodeRED® flow
dashboard Ul

= (4 AIOX General

AIOX01 TYPE VO[0-10V] AIOX0S TYPE  VO[0-10V]
AIOX02 TYPE  VI[0-10V] AIOX10 TYPE  VI[0-10V]

AIOX03 TYPE  VO[0-10V] AIOX11 TYPE  VO[0-10V]

AIOX04 TYPE  VI[0-10V] AIOX12 TYPE  VI[0-10V]

AIOX05 TYPE  RESISTANCE AIOX13 TYPE VO[0-10V]
AIOX06 TYPE  RESISTANCE AIOX14 TYPE  VI[0-10V]
AIOX07 TYPE  RESISTANCE AIOX15 TYPE  VO[0-10V]

AIOX08 TYPE  RESISTANCE AIOX16 TYPE  VI[0-10V]
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NodeRED® flow
dashboard Ul

= (4 AIOX Voltage Inputs
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NodeRED® flow
dashboard Ul

= (4 AIOX Voltage Outputs

Raspberry Pi is a trademark of the Raspberry Pi Foundation.
AN _47 More information under www.raspberrypi.org ‘




NodeRED® flow
dashboard Ul

= (4 AIOX Resistor Inputs

Sensor OHM PT100[°C] PT1000[*C] NI1000-DINA3T60[°C)
ATOX01 -0.01 3 32 3 8
AIOX02 -0.01
ATOX03 -0.01
ATOX04 -0.01
ATOX05 1094.75
AIOX06 222408.16
AIOX07T 221314.77
AIOX08 220231.99
-0.01
ATOX10 -0.01
AIOX11 -0.01
AIOX12 -0.01
ATOX13 -0.01
AIOX14 -0.01
AIOX15 -0.01
AIOX16 -0.01

Raspberry Pi is a trademark of the Raspberry Pi Foundation. 36
AN _48 More information under www.raspberrypi.org ‘




RESI Informatik & Automation GmbH
Altenmarkt 29, A-8551 Wies, AUSTRIA
help@RESIl.cc www.RESI.cc

RES/



	T4-C4 IoT CONTROLLER
	PERFECTION
	CONTENT
	PREREQUISITES
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27
	Folie 28
	Folie 29
	Folie 30
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35
	Folie 36
	Folie 37
	Folie 38
	Folie 39
	Folie 40
	Folie 41
	Folie 42
	Folie 43
	Folie 44
	Folie 45
	Folie 46
	Folie 47
	Folie 48
	CONTACT

