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1 Components/Software used 
 

Type/Name Version Software/Firmware  

FESTO PLC  3.3.8-968ce3d31.20231019 

CODESYS V3.5 SP18 Patch 4 

Mosquitto Broker  2.0.18 

MQTT Explorer Version 0.40-beta6 

Table 1.1:  Components/Software used. 

 

1.1 Overview Connectivity 

 
For the development of this application note, a CPX-E PLC will be used, which will be connected to a laptop 
where the Mosquitto Broker has been installed and is running. Any other type of broker can also be utilized.  

 

 
Figure 01: MQTT concept used throughout this application note.   
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2 Installation of the Codesys IIot Library. 
 

The product IIoT Libraries SL includes numerous libraries to support various communication protocol such as 
MQTT, HTTPS… and provides tools for encoding and decoding data structures such as JSON. Additionally, compo-
nents for direct communication with cloud services such as AWS or Azure are also provided. This application note 
focuses on the MQTT Client SL library, and the function blocks related to JSON will be used in chapter 3.5. 

 
Figure 02: CODESYS IIoT Libraries SL.  

 

 

With the introduction of the CODESYS Installer, with an existing internet connections can simply install the latest 
version of the IIoT libraries in the CODESYS development system without having to create an account with 
CODESYS.  

 

 
Figure 03: CODESYS Installer.  
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Additionally, there is also the option to install any version of the library.  

 

Figure 04: Codesys Installer – versions of the IIoT library. 

 

 

 

 

Please follow the steps indicated by the Codesys installer. 

 
Figure 05: Codesys Installer – installation of the IIoT library. 
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2.1 Include the MQTT_Client library in the project.  

 

The MQTT library is included in the “Library Manager” of the project in the following manner:  

 

 
Figure 06: Include MQTT_Client_SL library.  

 

The library has 3 function block that will be detailed in the next chapter.  

 
Figure 07: MQTT_Client_SL library.  
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3 Definition of the MQTT FBs 
 

MQTT is an OASIS standard messaging protocol for the Internet of Things (IoT). It is designed as an extremely 
lightweight publish/subscribe messaging transport that is ideal for connecting remote devices. Codesys IIoT 
MQTT library provides three function blocks: MQTT_Client, MQTT_Publish and MQTT_Subscribe.  

3.1 MQTT Client 

This Function Block connects to the MQTT broker.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 08: MQTT Client Function block.   
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3.1.1 Inputs  

 

Tag Name Data Type Function Description 

xEnable BOOL TRUE – Activates the defined operation. 

FALSE – Aborts/reset the defined operation. 

uiPort UINT Port of MQTT Broker Server by default is 1883. 

xUseTLS BOOL TRUE – Crypted Connection. 

FALSE – Encrypted Connection. 

uiKeepAlive UINT Keep Alive Time in Seconds (optional). Initial = 5. 

pbWillMessage POINTER TO BYTE Pointer to the ‘Last Will’ message (optional). 

uiWillMessgeSize UINT  

Size of ‘Last Will’ message (optional). 

 

xWillRetain BOOL TRUE: Saves the ‘Last Will’ message on server. If Client sub-
scribes later, then it receives the last stack message from 
server. 

eWillQoS MQTT_QOS QoS Level of ‘Last Will’ message. 

xCleanSession BOOL TRUE: Creates a new session, FALSE: Uses already. existing 
session if available. 

wsUsernamme WSTRING(255) User Name (optional). 

wsPassword WSTRING(1024) User Password (optional). 

wsWillTopic STRING(1024) Will Topic (optional). 

sClientId STRING(255) Client ID, if empty then new ID is generated, allowed are 
only these characters 0123456789abcdefghijklmnopqrstu-
vwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ        (optional). 

tPingInterval TIME Interval time in seconds how often should be pinged, if 
Time<=0 then no pings 

hCert RTS_IEC_HANDLE Handle to the client certificate (optional) 

itTLSContext NBS.ITLSContext  

itfAsyncProperty NBS.IAsyncProperty Runs the connect process in a own background task. Use 
this property if the connection setup takes longer than one 
task cycle (e.g. TLS connections) 

udfTimeOut UDINT Defines the time (µs) after which the connection setup 
aborts with xError. 

eCommunication-
Mode 

COMMUNICATION_MODE Communication mode: TCP or WEB_SOCKET, default: TCP 

COMMUNICATION_MODE.TCP: Configure the connection via 
the inputs: sHostname, uiPort and itfTLSContext 

COMMUNICATION_MODE.WEB_SOCKET: Configure the con-
nection via the inputs: sWebSocketUrl and itfTLSContext 

Additional WebSocket options can be set via the 
method SetWebSocketOptions. 

sWebSocektUrl REFERENCE TO STRING 
(1024) 

The url of the websocket server. e.g ‘ws://localhost:8080’ 
ws-URI = “ws:” “//” host [ ”:” port ] path [ ”?” query ] wss-
URI = “wss:” “//” host [ ”:” port ] path [ ”?” query ] 

The input is only relevant for eCommunicationMode 
=COMMUNICATION_MODE.WEB_SOCKET. 

eMQTTVersion MQTT_VERSION MQTT protocol version, default 3.1.1 Available v3.1.1.1 and 
v5. 

file:///C:/ProgramData/CODESYS/LibDoc/CODESYS/MQTT%20Client%20SL/1.9.0.0/en/GfFoQwMV59N9nX-u_H_OPjJVhgU/SetWebSocketOptions.html%23mqttclient-setwebsocketoptions
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3.1.2 Outputs 

 

Tag Name Data Type Function Description 

xDone BOOL TRUE: Ready condition reached. 

xBusy BOOL TRUE: Operation is running. 

xError BOOL TRUE: Error condition reached. 

eMQTTError MQTT_ERROR MQTT Error Type  

xConnectedBroker BOOL Inform the use that the connection to the broker has been 
successfully established.  

eReasonCode MQTT_REASON_CODE Reason code of the last operation (MQTT V5 only). For 
more information, refer to the library’s help documenta-
tion 

mqttConnackProperties MQTTConnackProperties Connection response properties (MQTT V5 only). For more 
information, refer to the library’s help documentation. 

3.1.2.1 MQTT_ERROR 

 

Name Comment 

NO_ERROR No error 

TCP_INIT_ERROR Unable to initialize the TCP Socket. 

TCP_READ_ERROR Error whcile reading response 

TCP_WRITE_ERROR Error while sending the request. 

MAX_RESPONSE_SIZE_EXCEEDED Size of incoming packet exceeds the 
maximum packet size. See MQTTPa-
ram.g_udiMaxPacketSize 

 

DECODE_REMAINING_LENGTH_MALFORMED Malformation during Decoding of Re-
maining Length of Packet. 

 

RESPONSE_PACKET_EMPTY The Response Packet is empty. 

 

INVALID_PACKET_TYPE Invalid Packet Type in first byte of Fixed 
Header. 

 

INVALID_PACKET_BIT_FLAGS  Invalid Packet Bit Flags in first byte of 
Fixed Header 

 

INVALID_PACKET Invalid Packet 

 

KEEP_ALIVE_TIME_EXCEEDED Keep Alive Time is too much. 

Tag Name Data Type Function Description 

mQTTConnectPro-
perties 

REFERENCE TO MQTT-
ConnectProperties 

Connection properties for MQTT v5. 

mQTTWillProperties REFERENCE TO MQTT-
WillProperties 

Will properties for MQTT v5. 
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Name Comment 

WRONG_SESSION_PRESENT_CONNACK  Wrong Session Present in CONNACK 
packet. 

 
UNACCEPTABLE_PROTOCOL_VERSION 

Connection to Broker is Refused, be-
cause of Unacceptable Protocol Ver-
sion. 

 

IDENTIFIER_REJECTED Connection to Broker is Refused, be-
cause of Rejection of Client Identifier. 

 

SERVER_UNAVAILABLE Connection to Broker is Refused, be-
cause of Bad User name or Bad Pass-
word. 

 

BAD_USER_NAME_PASSWORD  Connection to Broker is Refused, be-
cause of Not Authorized access. 

 

NOT_AUTHORIZED Connection to Broker is Refused, be-
cause of Not Authorized access. 
 

TOPIC_FILTER_EMPTY Topic Filter is empty “”, MUST be at 
least one character long. 

 

TOPIC_NAME_NOT_ALLOWED_WILDCARD Topic Name contains Wildcards, what is 
not allowed. Only Topic Filter can con-
tain these. 

 

TOPIC_INVALID_LENGTH Topic Length out of valid range (valid 
range: 1 - 1024). 

 

TOPIC_IS_EMPTY Topic name is empty. 

 

SUBSCRIBE_FAILURE Subscription Failure. 

 

ADD_MQTT_PACKET_COLLECTION_ERROR Collection Error while trying to add a 
MQTT packet to the stack. 

 

ADD_SUBSCRIBER_COLLECTION_ERROR Collection Error while trying to add a 
subscriber to the stack. 

REMOVE_SUBSCRIBER_COLLECTION_ERROR Collection Error while trying to remove 
a subscriber from the stack. 

ACKNOWLEDGE_TIMEOUT Client waits for ping response from 
Server, but Server does not response 
within a given time interval (2*ping in-
terval). 

ALLOCATED_PAYLOAD_SIZE_EXCEEDED The Size of the received payload is 
more than give allocated memory.  

MAX_NUMBER_OF_PACKETS_EXCEEDED The maximum size of packets has been 
exceeded.  

CAN_NOT_ADD_ELEMENT_TO_QUEUE Can not add the element to queue 
(maybe the maximum size has been ex-
ceeded). 

QUERYINTERFACE_ERROR Call of function QUERYINTERFACE failed 
(Internal error). 
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Name Comment 

TIME_OUT Action returned. 

INVALID_LICENSE No valid license found, or demo mode 
has expired.  

CLIENT_NOT_CONNECTED The MQTT client is not connected to a 
broker.  

RESOLVE_HOSTNAME_FAILED The hostname cannot be resolved.  

 
MAX_REQUEST_SIZE_EXCEEDED 

Size of publish packet exceeds the 
maximum packet size. 

UNSUPPORTED_VERSION Unsupported MQTT version.  

OPERATION_NOT_SUCCESSFUL The operation was not successful. See 
eReasonCode for more information 
(MQTT version 5). 

SEND_QUOTA_LIMIT_REACHED The send quota limit has been reached. 
Try to publish the message later.  

INVALID_REASON_CODE The reason code is not allowed in this 
context.  

 
MAX_RECEIVE_BUFFER_SIZE_EXCEEDED 

Size of incoming packets exceeds the 
maximum size of the receive buffer. 
See MQTTParam.g_udiMaxReceiveBuff-
erSize. 

MAX_TOPIC_LEVEL_EXCEEDED The maximum topic level has been ex-
ceeded.  

MAX_STRING_LENGTH_EXCEEDED The maximum length of a STRING has 
been exceeded (Max length: 1024). 

MAX_CORRELATION_DATA_LENGTH_EXCEEDED The maximum size of Correlation Data 
has been exceeded. See MQTT-
Param.g_udiMaxcorrelationDataSize. 

MAX_NUMBER_OF_PUBLISHER_AND_SUBSCRIBER_EXCEEDED The maximum number of publishers 
and subscribers has been exceeded. 
See MQTTParam.g_udiMax-
PubliserhsAndSubscribers. 

 

3.1.3 Inputs/Outputs 

 

Tag Name Data Type Function Description 

xHostname STRING(80) Host name of MQTT Broker Server. Can be an IP Address 
or a URL. 
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3.2 MQTT Publish 

 
Figure 09: MQTT Publish Function block. 

3.2.1 Inputs  

 

3.2.2 Outputs 

 

  

Tag Name Data Type Function Description 

xExecute BOOL Rising Edge – Start defined operation: Publish a payload 
message 

FALSE – Resets the defined operation after ready condi-
tioned was reached.  

udiTimeOut UINT Max. operating time for executing [us], 0: No operation time 
limit.  

eQos BOOL Quality Of Service level of message.  

xReDelivery BOOL TRUE – When packet got already send and now should got 
resend. 

FALSE – First time. 

xRetain BOOL TRUE – Stores the message on Server  

pbPayload POINTER TO BYTE Pointer to the message. 

udiPayloadSize UDINT Size of the payload.  

mQTTPublishProper-
ties 

REFERENCE TO MQTT-
PublishProperties 

Optional publish properties (MQTT V5 only). 

Tag Name Data Type Function Description 

xDone BOOL Ready condition reached. 

xBusy BOOL Operation is running. 

xError BOOL Error condition reached. 

eMQTTError MQTT_ERROR MQTT Error type. 
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3.2.3 Inputs/Outputs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Tag Name Data Type Function Description 

mqttClient MQTTCLIENT Instance of the MQTT Client function block. 

wsTopicName WSTRING(1024) Topic Name of the message. 

xDone BOOL Ready condition reached. 

xBusy BOOL Operation is running. 

xError BOOL Error condition reached. 

eMQTTError MQTT_ERROR MQTT Error type. 
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3.3 MQTT Subscribe 

 

 
Figure 10: MQTT Subscribe Function block. 

3.3.1 Inputs  

 

3.3.2 Outputs 

 

  

Tag Name Data Type Function Description 

xEnable BOOL TRUE – Activates the defined operation. 

FALSE – Aborts/resets the defined operation. 

eSubscribeQoS MQTT_QOS Quality of Service Level for Subscribe operation. 

pbPayload POINTER TO BYTE Pointer to memory for incoming payload. 

udiMaxPayloadSize UDINT Maximum size of incoming payload. 

eFilterMode FILTER MODE Filter mode for incoming telegrams.  

Default: FILTER_MODE.FILTER_ON 

mQTTSubscribeProperties REFERENCE TO 
MQTT Subscribe 
Properties 

Subscribe properties (MQTT version 5 only). 

udiTimeout UDINT Time in 𝜇𝑠 in which an subscription acknowledgment 
(SUBACK) must be received.  

Tag Name Data Type Function Description 

xReceived MQTT ERROR TRUE – If a message is received in the new cycle, other-
wise False.   

FALSE – as long as there is no message.  

udiPayloadSize UDINT TRUE – Subscriber is listening.  

FALSE – When there is no active subscription. 

xSubscribeActive BOOL TRUE – There is connection to the MQTT Broker.  

FALSE – Otherwise false. 

wsLastTopic WSTRING (1024) The real topic value from the publish packet that is corre-
sponding to this topic filter. 

mQTTPublishProperties MQTTPublishProperties Last received publish properties. 



Definition of the MQTT FBs 

 

Page 16 of 37 Application Note – Codesys MQTT IIOT Library with Festo PLC – 1.10 
 

 

3.3.3 Inputs/Outputs 

 

 

 

 

  

Tag Name Data Type Function Description 

mqttClient MQTT CLIENT Function block MQTT Client 

wsTopicFilter WSTRING(1024) Topic Filter 
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3.4 Example of MQTT Publish and Subscribe. 

 

In this part of the chapter 3, a practical example is shown for publishing and subscribing to MQTT messages.  

3.4.1 Configure Mosquitto MQTT Broker 

 

First of all, the MQTT Broker will be configured. It will be used Mosquitto as a MQTT Broker. It is worth noting 
that any other type of Broker could also be used. The MQTT Broker is running on a laptop with a Windows oper-
ating system.  

Open a browser and write: https://mosquitto.org/download/ and choose correct package depending on your 
operating system. 

 

 
Figure 11: Mosquitto support portal web link. 

 

As soon as you installed the Mosquitto Broker package go to command prompt with Admin right and type “net 
start mosquitto”. In the same way, to stop the mosquito services, type the following command “net stop mos-
quitto”.  

 

 
                          Figure 12: command start mosquito services. 

 

 

 

 

 

 

 

 

 

 

 

 

https://mosquitto.org/download/
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3.4.2 Example of publishing a message payload using the MQTT publish Function Block.   

 

The aim of this chapter is to provide a practical example of publishing a message payload. The PLC CPX-E-CEC-xx 
is the client and it will publish the message. The Broker will received it, and if any other client is subscribed to 
the topic, the broker will forward it to them.  

 

 
Figure 13: Network environment – Broker and Festo PLC. 

3.4.2.1 Configuration of the MQTT Client Function Block.  

 

The MQTT client will be configured to connect with the Broker. The connection from the client to the Broker 
(MQTTClient) must be active whether messages are published or the client subscribes to any message.  

 

No.  Action 

1 Configure the uiPort = 1883 by default MQTT port. 

2 Write the IP Address of your Broker. 

3 Enable the function clock (xEnable input). 

 
  

 
Figure 14: MQTT Client FB configuration. 
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No.  Action 

4 Result: The correct status of the outputs are --> 

 xBusy := True  

xConnectedToBroker := True 

5 

 

3.4.2.2 Configuration of the MQTT Publish Function Block.  

Once the MQTT Client function block has been configured and connected successfully to the Broker, the next 
step is to publish a message payload. The function block (MQTT Publish) is configured with the minimum re-
quired settings.  

 

No.  Action 

6 Configure the following inputs:  

pPayload: STRING; 

TopicName: WSTRING(1024); 

MQTTClient_0: MQTT.MQTTClient; 

7 It is a must to parametrize the Payload size. One way to automatically determine the size of the mes-
sage payload is by using the LEN function. For further information, please refer to the following Codesys 
link: LEN (FUN) (helpme-codesys.com) 

Returns the number of characters of a string.  

 

 

 
Figure 15: MQTT Publish FB configuration. 

 

 

https://content.helpme-codesys.com/en/libs/Standard/Current/String-Functions/LEN.html
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No.  Action 

8 The MQTT Publish block publishes the message and the Broker receives it from the client. 

 

9 The correct status of the outputs are --> xDone=True and eMQTTError = No error! 

10 To verify that it has been sent successfully, we can subscribe to the topic. To perform this task: by using 
the command prompt or by using additional software such as MQTT explorer. 

11 Open command prompt and navigate to the directory where your Mosquitto Broker is installed. After 
this, type the following command:  

mosquitto_sub -h 192.168.0.125 -t MyTopicName 

12 
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No.  Action 

13 Open a Web Browser and please download MQTT Explorer. MQTT Explorer is a comprehensive MQTT 
client that provides a structured overview of your MQTT topics and makes working with devices/ser-
vices on your broker dead-simple. 

http://mqtt-explorer.com Please select exe file according to your operating system. 

14  

 

   

http://mqtt-explorer.com/
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15 Write the IP address of the Mosquitto Broker and select MQTT as protocol. Finally press connect. 

16 

  

17 
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3.4.3 Example of subscribing to a topic using the MQTT Subscribe Function Block. 

 

The aim of this chapter is to provide a practical example of subscribing to a topic. The PLC CPX-E-CEC-xx acts as 
the client and will subscribe to a topic to receive a message payload. The PLC will be subscribed to the topic and 
the broker will send the message payload as soon as it becomes available. If there are any changes in the mes-
sage payload, the broker will notify and update the data.  

3.4.3.1 Configuration of the MQTT Subscribe Function Block.   

 

To subscribe to a message, a connection with the configuration of the MQTT Client is a must and it is described 
in chapter 2.4.2.1.  

No.  Action 

18 Configure the following inputs:  

pPayload2:STRING; 

MQTT_Client_0:MQTT.MQTTClient; 

udiMaxPayloadSize:50; //Configure the maximum size of the payload. The configured value must be 
greater than the size of the received payload, otherwise parts of the message will be lost.  

TopicFilter:WSTRING(1024); 

19 udiMaxPayloadSize can be configured with a constant value, but it must be ensured that the received 
payload does not exceed the configured maximum value.  

 
Figure 16: MQTT Subscribe FB configuration. 

 

No.  Action 

20  

21 

 

22 MQTT Explorer is used to publish a message payload. 

Message Payload = MyFirstMessageFromMQTTExplorer 
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23 

 

24 It is also possible to publish a message by entering the following command in the comand prompt 
console.  

mosquitto_pub -h 192.168.0.125 -t MyFirstTopic -m “MyFirstMessagePayloadFromCommandPrompt” 

25 
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3.5 Extra knowledge about MQTT features and JSON format. 

 

In this section, some important concepts about the library IIOT and MQTT protocol itself are presented.  

3.5.1 MQTT properties Topic Alias  

 

In the previous sections, the “TopicName” and “Payload” have been used, which are two essential variables in 
the MQTT protocol when publishing data or subscribing. In this section, a next concept called “Topic Alias” is 
introduced.  

Topic Aliases are used to substitute a defined number of topic string with integers. Topic Aliases are a nifty little 
feature where a client and a broker can negotiate with one another and this feature is available in MQTT specifi-
cation version 5. The client and the broker do support the feature.  

To understand the usefulness of the Topic Alias, an example will be developed.  

No
.  

Action 

1 If you think about, for example, these complicated and rather long topic string:  
TopicName = Europe/Germany/Esslingen/Festo/CMMT/AS/ActualTorque     Payload = ‘1.14’ (Nm) 

TopicName = Europe/Germany/Esslingen/Festo/CMMT/AS/ActualPosition   Payload = ‘120.20’ (mm) 

2 The client (Festo PLC) decides whether to use a Topic Alias and chooses the integer value. It sets a 
Topic Alias mapping.  

Europe/Germany/Esslingen/Festo/CMMT/AS/ActualTorque   = 1 <-- Topic Alias 

Europe/Germany/Esslingen/Festo/CMMT/AS/ActualPosition = 2 <-- Topic Alias 

3 Connect to the Broker using MQTT_Client as explained in chapter 2.4.2.1 

4 Input eMQTTVersion select V5 
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5 

 

6 Go to MQTT_Publish function block and do the relation between the TopicName and the TopicAlias. 

The link has to be made the first time, once the message is published, the message payload can be sent 
with the desired Topic Alias integer.  

 

7 

 

8 Publish the message and see the result.  
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9 

 

10 

 

9  
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3.5.2 JSON format 

 

JSON stands for Javascript Object Notation. JSON is a lightweight format for storing and transporting data, it is 
often used when is sent from a server to a web page. JSON is self-describing and easy to understand and usually 
used as message transfer format in cloud services (e.g. Azure, AWS, Google). 

It is important to emphasize that JSON is not a protocol but an encoding format. JSON enables structured data to 
be serialized into a text format, which is then sent over the wire to the receiving end. Json is typically used to-
gether with IoT protocols, and for that reason, an example will be explained using the IIOT libraries of Codesys.   

Within the IIoT package of Codesys, The JSON Utilities library will be found. In the following example, two func-
tion blocks will be used: JSONFileReader and FindFirstValueByKey.  

 

 
Figure 17: JSON Utilities from IIoT Library package. 

3.5.2.1 JSONFileReader Function Block 

 

The purpose of this function block is to enable reading JSON file. 

 

 
Figure 18: JSON File Reader Function Block. 
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3.5.2.1.1 Inputs 

 

  

Tag Name Data Type Function Description 

xExecute BOOL Rising Edge – Action starts. 

Falling edge – Reset outputs. 

sFilename STRING(255) Path to a JSON file. 

xIgnorevalueStringLenght BOOL If TRUE, the error is ignored and the value is shortened and 
xValueTrunked will be TRUE.  

xAsyncMode BOOL If TRUE, reader runs in asynchronous mode. 
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3.5.2.1.2 Outputs 

 

 

3.5.2.1.3 Inputs/Outputs 

 

 
ERROR 

 
  

Tag Name Data Type Function Description 

xDone BOOL  TRUE – Action successfully completed. 

xBusy BOOL  TRUE – Function block active.  

xError BOOL  TRUE – Error occurred, function block aborts action.  

FALSE – No error.  

eError ERROR Rising Edge – Action starts. 

Falling edge – Reset outputs. 

xValueTruncated BOOL  Minimum one string value was > GParams.g_diMaxString-
Size 

Tag Name Data Type Function Description 

jsonData JSONData  JSON data object. 

Name  Initial  Comment 

NO_ERROR 0 No error. 

INDEX_OUT_OF_BOUNDS 1 Array index was out of bounds. 

NOT_FOUND 2 The requested element cannot be found. 

NULL_POINTER 3 Null pointer. 

MAX_STRING_SIZE_EXCEEDED 4 Max size of Strings exceeded. 

READ_ERROR 5 Read error. 

INVALID_HANDLE 6 Invalid file handle. 

FILE_OPEN_ERROR 7 File open error. 

INVALID_ENCODING 8 Invalid encoding. 

WRITE_ERROR 9 Write error. 

UNKNOWN_JSON_TYPE 10 Unknown JSON type 

MAX_FILE_SIZE_EXCEEDED 11 Max size of tile exceeded.  

INVALID_DECIMAL_PLACE 12 Decimal place is < 0. 

MAX_OBJECT_DEPTH_EXCEEDED 13 Maximum object depth g_diMaxDepth exceeded.  

INVALID_KEY_PARENT 14 Parent of a key must be an object. 

INVALID_VALUE_PARENT 15 Parent of a value must be an array or a key.  

INVALID_LICENSE 16 No valid license found or demo mode has expired.  

INVALID_STRUCTURE 17 Invalid JSON structure.  

NOTSUPPORTED_DATATYPE 18 Datatype is not supported.  
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3.5.2.1 JSON.FindFirstValuebyKey 

 

 

 
Figure 19: FindFirstValueByKey. 

3.5.2.1.1 Inputs 

 

 
 

3.5.2.1.2 Outputs 

 

 
 

3.5.2.1.3 Inputs/Outputs 

 

  

Tag Name Data Type Function Description 

xExecute BOOL Rising Edge – Action starts. 

Falling edge – Reset outputs. 

If a falling edge occurs before the function block has com-
pleted its action, the outputs operate in the usual manner 
and are only reset if either the action is completed or in the 
event of an error. In this case, the corresponding output val-
ues (xDone, xError) are present at the outputs for exactly 
one cycle. 

wsKey WSTRING The key to search. 

diStartIndex DINT Start index. 

Tag Name Data Type Function Description 

xDone BOOL TRUE – Action successfully completed.  

xBusy BOOL TRUE – Function block active 

xError BOOL TRUE – Error occurred, function block aborts action. 

FALSE – No error. 

eError ERROR  

Tag Name Data Type Function Description 

jsonData JSONData JSON Data Object.  
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3.5.3 JSON Example  

 

In the following example, loads a .json file and find the value of the first key in the file.  

No
.  

Action 

1 Here an example of Json format:  

2 { « location »: »Esslingen »,  

    « datetime »: »2024-04-14 12:01:59 »,  

    « device »: »CPX-E », 

    “machine”: “OP625pump16”,  

    “temperature”: “34.6”, 

    “pressure”:”6” 

} 

 

3 The json file needs to be load in the memory of the PLC. 

Create a folder in the PLC /prj/json/jsonExample.json 

 

 

4 

 

3 Add the library: JSON_Utilities_SL  

4 
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5 

 

6 

 

7 JSONFileReader Function Block 

Create input variables as:  

JSONFileReader_0:JSONFileReader; 

jsonDataFactory: JSON.JSONDataFactory 

xStart: BOOL; 

sfileName: STRING(255) := ‘json\jsonExample.json’; 

pJSONData^ : POINTER TO JSON.JSONData := jsonDataFactory.Create(eError => eDataFactoryError); 

8 JSON.FindFirstValueByKey Function Block 

Create input variables as:  

xFindValue:BOOL; 

wsKey:WSTRING; 

pJSonData^: POINTER TO JSON.JSONData := jsonDataFactory.Create(eError => eDataFactoryError);  

9 JSON.JSONElementToString 

Create input variable as:  

wsValue: WSTRING(JSON.GParams.g_diMaxStringSize); 

10 The program has the following appearance: 
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11 Result: wsValue = Temperature and returned OP625pump16 
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12 Result: wsValue = machine and returned 36.5 
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4 Appendix 
 

MQTT: Message Queuing Telemetry Transport.  

IIoT: Industrial Internet of Things.  

Topic : Topics are an alphanumeric identifier that is assigned to MQTT messages in order to MQTT messages to 
classify them according to a context. 

Topic Alias: It is a featured introduced in MQTT version 5.0. It allows clients to use a shorter, numeric identifier to 
represent a topic name, reducing the overhead of repeatedly sending the same big topic name in subsequent 
messages.  

Payload: Refers to the actual data contained within an MQTT message. This is the content or the body of the 
message that is being transmitted from a publisher to subscriber through the MQTT broker.  

QoS (Quality of Service) :  It is an agreement between the sender of a message and the receiver of a message 
that defines the guarantee of delivery for a specific message.  

▪ QoS 0 – at most once : The minimal QoS level is zero. There is no guarantee of delivery. The receiver does 
not acknowledge receipt of the message and the message is not stored and retransmitted by the sender.  

▪ QoS 1 – At least once: Level 1 guarantees that a message is delivered at least one time to the receiver. 
The sender stores the message until it gets a Puback packet form the receiver that acknowledges receipt 
of the message. It is possible for a message to be sent or delivered multiple times.  

▪ QoS 2 – Exactly once : Qo2 is the highest level of service in MQTT protocol. This quality level guarantees 
that each message is received only once by the intended recipients. QoS 2 is the safest and slowest qual-
ity of service level. The guarantee is provided by at least two request/response flows (a four-part hand-
shake) between the sender and the receiver. The sender and receiver use the packet identifier of the 
original PUBLISH message to coordinate delivery of the message.  

JSON : Java Script Object Notation.  
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