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cLAN-MQ Script Programming

Introduction cLAN-MQ

Description
The cLAN-MQ allows the user to run programs on the device, making it more flexible and powerful.

The cLAN-MQ will continue to operate normally while the script loaded in its memory is running.

The following lists some of the operations that can be performed by script. See the rest of the documentation for addtional features.

+ Mathematical operations

« Logical operations

« Timing operations

« Reading the device's own inputs and Modbus variables
« Tuming digital outputs on and off

« MQTT - Publication with special criteria

« MQTT - Processing payloads received via subscription
« Parsing data from the serial port

« Sending data through an extemnal satellite modem

Seript
1/0 | 1/0
1 1
. Serial
Serial
Port Port )
MQTT |M°T":
1
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cLAN-MQ Script Programming

Script Programmer cLAN-MQ

Introduction

This program allows you to develop, compile and transfer the script to the cLAN-MQ. To use it, first make sure that the “GRDconfig" is working correctly and that you can communicate with the cLAN-MQ.

Software Description

The following is a description of the main screen functions.

Device Connecti

There are two ways to connect: via local LAN/Ethemet or via MQTT broker.

Device Connection - Local LAN/Ethernet
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First connect the cLAN-MQ to the same network as the PC and make sure it has a valid IP address configured as indicated in the user manual.

Then expand the Connect button and choose "Open Ethernet Connection™

2 Scrigt Programmer
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Open MQTT Connection

Dicomected

This should display the cLAN-MQ device(s) connected to your network, or you can choose "Remote mode to manually enter the cLAN IP address if it is on another network.

Select the device you want to configure.

To connect, enter the cLAN-MQ password.

CLAN-MQ devices (firmware 10.5 and later) can be configured remotely with the Script Programmer.

Both the cLAN-MQ and the Script Programmer must be connected to the same broker.

Device Configuration

Configure the base topic used for publishing and subscribing. The device will append text to that base s explained below.

Configuration Topic - Device Identification

The device will append the ClientiD to the base configuration topic. The subscription and publication topics in the example above will be:

Subscribe -> grdconfig/enlace/t/clientiD
Publish -> grdconfig/enlace//clientID

The clientiD used by the device is the one configured in the MQTT section.

Configuration in the Script Programmer

You must load the broker parameters you want to connect to and the base topic used to configure remote devices by clicking "New Connection”

YYou also need to register the Client ID of each remote device.

To do this, go to “Software Configuration -> MQTT Connection”

The basic topic must match the one configured on the device.

Remote Connection

Then expand the Connect button and choose "Open MQTT Connection”

There, select the broker and the dlient ID of the device to configure.
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cLAN-MQ Script Programming Script Programmer cLAN-MQ
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Once the connection is established, you can use the buttons "Download", "Upload", "Start" and "Stop" as if you were connected locally to the device.
Script Versions 1,2 and 3

Inthe "Project” menu, select "Properties”, then the "Script" tab to choose script version 1, 2, or 3.

Only GRD-XF-2G and cLAN V1.x work with version 1. The others work with version 2, and from version 11.0 onward they automatically switch to version 3. Scripts written in version 3 are identical to version 2 scripts; they simply use less device memory.
Version 2/3 differs from version 1 because it allows twice as many variables, since they may be lowercase or uppercase.

 ScriptProgrammer
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The script version is used by the Script Programmer in two cases: when it verifies a script, and when it tries to send it to the device.

If the selected version is not compatible with the target device, you will see a message indicating the error.

Scrip verion mismatch.Devic srpt veson 1

Uploading and downloading scripts

Once connected to the device, you can transfer and download scripts. You can also stop and start them.

« Script Programmer
Fle g3t Frofec:
Dea

w0
write stx 35,'Data ‘e, areived' 413,610;
readio 38,0,0; § beseriel0];

Editing scripts
To develop a program, simply write the code in the editing panel. The environment provides function help and highlights correct syntax.
Once you finish writing the code, ciick “Verify” to compile the program and check for syntax errors.

@ Seript Programmer
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When compiling, the lower section will indicate whether there are errors. If there is an error, the line will be marked in red and the “Error in Code:” field will show the line. If there are no errors, a message will appear and it will show “Error in Code: NONE”
The image below shows a program with an error; in this case a ;" is missing.

" script Programmer.
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MEnvia um nensaje do texto cada voz quo 1a entrada digital 1 carbia do estado;
start
‘
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b
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b

write_str 5, '1136302469° ; Warua €1 nisero telefonico de desting (S-mmero de telefom) ;

D weite st 4, 'Entrada 1= *,a; #Carga el texto del SIS (d-nunero do telefons) y 1o enviar

‘

L€ 220 #51 T1 canbio de 1 0 envio otro SIS

«

smite_str 5, '1136302169'; Hcarga o1 minerxo telefénico de destino (5
weite_str 4, Batrada

b

- (-mmero s teletono) ;
135 Woarga €1 texto del SIS (d-muero de telefons) ¥ 1o envia;

b

The sermicolon is missing in the bracket before the one marked in red. This happens because the compiler encountered an unexpected character.
The image below shows a program without errors.

o enors found

e

If there are no errors, you can transfer the program to the device by clicking “Download to device”. Awindow will show the download status, and then a message will indicate whether the download was successful.
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Script debugging

The Script Programmer provides two tools for debugging written scripts. GRD devices must have firmware version 5.2.0 or higher to support these options. The cLAN always has these options available.
Variable monitoring

With this tool you can see numeric or text variable values while the program is running. You can also modify variable values to simulate script operating conditions.
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Script Programmer cLAN-MQ

Once connected to the device, go to the "Project” menu, select "Watch variables®, and then choose “Numeric" or “String" depending on the type of variable to monitor.

Trace sending and receiving

With this tool you can send text from the script to the Script Programmer to follow the script's operation. You can also send text to simulate script conditions.

Once connected to the device, go to the "Project” menu and select “Trace Window".

Script compression

The device has limited space for storing the script. The maximum is 15,000 characters.

« Script Programmer
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If this space is not enough for your application, you can use the script compression option. When enabled, the Script Programmer will remove all comments and tabs before sending the program.

If you want to keep your program comments, save a copy on your computer.

To enable compression, go to the "Software

menu and select

2026-04-13
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cLAN-MQ Script Programming Timing Functions

Intr ion

The Exemys Script programming language is loop-based, which means it executes all code to the last line and then starts again.
There are no statements to create loops within the program, so you cannot stop the program flow in a section of code. In this sense it resembles PLC programming, although its syntax is closer to C or Pascal.
In addition to reading this manual, we recommend reading example scripts. You can download examples from this link www exemys.com/GRDscriptsExamples

All these examples also work on cLAN devices, except those that use SMS.

Script Versions 1, 2and 3

There are 3 script versions. Version 2 differs from version 1 because it allows twice as many variables since they can be lowercase or uppercase. In version 1 variables are only written in lowercase. Version 3 saves between 20 and 30% of the memory used by the program i the device, allowing longer programs to be
loaded. You can notice the difference by pressing the verify button.

‘GRD-XF-2G and cLAN V1.x devices work with version 1
‘GRD-XF-3G and cLAN V2.x devices work with version 2 (up to version 10.x) and version 3 from 11.0 onward
‘GRD-MQ and cLAN MQ devices work with version 2 (up to version 10.x) and version 3 from 11.0 onward
Version 3 is fully compatible with version 2 and switches automatically to 3 on compatible devices (V11.0 or later).
Programs written in version 3 are identical to those in version 2. They simply occupy less space in device memory.
Variables
There are 2 types of variables: numeric of type “long” and text of type “string”.
Itis not necessary to define variables because there is a fixed amount.
In script version 1 numeric variables are 21, from “a” to “u”. Text variables are 5, from “v” to “z”, with a maximum length of 100 characters each.
In script version 2/3 numeric variables are 42, from “a” to “u™ and from “A” to “U”. Text variables are 10, from “v” to “z” and from “V” to “Z”, with a maximum length of 100 characters each.
Because numeric variables are of type “long”, any operation that produces a result with decimals will be truncated.
The initial value of numeric variables is 0; for text variables it is an empty string.
Numeric variables can be "mapped" to be read in some way. In the GRD they can be linked to input and output channels.
Assign a value to variable:
« Variables numéricas:
a - 652;
= Variables de texto:
v = "hello Worla’
Please note that text must be placed between single quotes.
Concatenation de strings:

To concatenate variables, simply place one after the other, separated by commas.

For example:
a = 20;
u = 'Temperature ';

If we want to form the phrase * Temperature 20 °C * and store it in another variable, we do the following:

u a, Vi

Another way to do it would be:

w = 'Temperature ', a,' °C';

[ can only be done when assigning text to string variables and in the write_str function

Inserting ASCII values into strings:
If you want to insert an ASCII value into a string, you can use the $ operator. After the operator you must specify the ASCII code in decimal. ASCII 0 is not allowed.
For example:

2 = 'Hello world',$13,510;

Variable Aliases

Since Script Programmer version 6.1, you can create variable "aliases" to make the code easier to read.
This code can be transferred to ALL Exemys devices that support Script Programmer, because before sending the code to the device, the alias will be replaced with the corresponding variable.
Because aliases are sent as comments inside the code, when reading the loaded script from the device, the variables will be replaced by the aliases again, unless the compression option was used, which removes comments.

Itis ALWAY'S recommended to keep a copy of the scripts loaded on the devices.

Example:

Antes Ahora

!

read_io 2,a,1; +
if read_io 2,press;
urite_io 1,8,1; if presion>sPl {
; urite_io 1,8,1;
end; 1

If you have an existing script, you can add comments specifying the aliases, send it o the device (uncompressed), and then read it back. Once this is done, all variables with assigned aliases will be replaced.

Arithmetic operators

[Assignment
Exponential
Bitwise Or
Bitwise And

| Addiion

: Multiplication
i Division
% Modulo

Example:

a
b

Result: b variable value is 135.

Alinstruction must end with the “” symbol
‘The program runs in a loop. This means that it will run until the last program line and start from the beginning again.
The script last instruction must be “end;”

end;
On this example "a" variable will be incremented constantly. Its iniial value is 0.
On-line comments:

If you wish to add a comment line you must use the “#“. On-line comments must also en with the “;” symbol.
Flow control functions

“start” function

It marks a block that will be executed only once. It must be written at the beginning of the script.

Syntax:

start

a = 10; #a initial value is 10;

1; #a is incremented by 1 constantly;
end;

“if-else” function

‘The script will decide the script execution flow based on condition. If the condition is true the code in the block next to the

sstruction will be executed. You can add also a code block that will be executed if the condition is no true.
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Timing Functions

The condition operators are the following ones:

[Operator| Description
Equals to

] Not equal (0|
Greater

> than

< Less than

Syntax:
Single “if”

if condition

{

Y
A" symbol is required to close the block.
"if-else”:

if condition

The*;” is only requiered on the "else" block.
“end” function

This function is used to mark the end of the program. When the interpreter finds this line it will jump to the first line of the script.

“read_io” funcion

With read_io you can get values from different sources like /O channels, the real time clock, etc
The “source” is indicated with a number. Some sources will require an index number to point an address inside that source.
The result of this function will be loaded in the indicated numeric variable.

Syntax:

read_io source,numeric_variable,index;

Available sources may change depending on the device where you are running the script and the script version. New sources can be added in the future.
Browse "Sources-Destinations" section for the currently available ones.

“write_io” function
With write_io you can set values in different destinations, like digital output channels, pulse channels, etc.
The “destination” is indicated with a number. Some destinations will require an index number to point an address inside that destination.
The value to be written can be a number or a numeric variable.
Syntax:
write_io destination,index,value;
Available destinations may change depending on the device where you are running the script and the script version. New destinations can be added in the future.
Browse "Sources-Destinations” section for the currently available ones.
“read_str” function
With read_str you can get incoming strings from different sources like the serial port or a SMS.
The “source” is indicated with a number.
The result of this function will be loaded in the indicated string and numeric variables. The numeric variable will contain the string length. If the value is O it means that there isn't a new incoming string from that source.

Synta

read str source,nuneri g_variable;
Available sources may change depending on the device where you are running the script and the script version. New sources can be added in the future.

Browse "Sources-Destinations" section for the currently available ones.
“write_str” function
With write_str you can send strings to different destinations, ike an SMS or the serial port. The “destination” is indicated with a number.
Syntax:
write_str destination,string:
Available destinations may change depending on the device where you are running the script and the script version. New destinations can be added in the future.
Browse "Sources-Destinations" section for the currently available ones.
The string can be a variable string or a text typed between single quotes. This function support string concatenation and including ASCII values.
String functions

fis_equal” function

Compares one string variables with a text (variable string or a text typed between single quotes). The numeric variable will contain the result, 1 if they are equal or 0 f they are different.

Synta
is_equal numeric_variable,string variable,string;
Example:
v="PUMP RUN';
is_equal c,v,'PUMP RUN';
ifem1 |

ftexts are equal;

b
“finish_with” function
Compares the end of one string variables with a text (variable string or a text typed between single quotes). The numeric variable will contain the result, 1 if they match or 0 if they don't
Syntax:

finish_with numeric_variable,string variable,string;
Example:
="PUMP RON';

inish_with c,v,'RUN';
if c=1 {

#The

tring ends with 'RUN';
Vi

“begin_with” function
Compares the beginning of one siring variables with a text (variable string or a text typed between single quotes). The numeric variable will contain the result, 1 if they match or O f they don'.
Syntax:

variable,string variable,string.

begin_with numeric

Example:

v='PUMP RUN';
end, c,v, "RUN'

#The string ends with 'RUN';

“contains” function

Determines if one string (fixed text or string variable) is contained by a string variable. The numeric variable will contain the position where the string if found or O i its not contained.
Syntax:
contains numeric variable,string variable,string
Example:
v="PUMP RUN';
contains c,v, 'MP';
{

if c>0
#The variable

ontains the text 'MP' ;
Vi

“upper” function
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Timing Functions

Converts all character is one string variable to uppercase.
Syntax:

upper string variable;

Example:

v="Turn ON';

upper v
#v equals 'TURN ON';

“lower” function

Converts all character is one string variable to lowercase.
Syntax:

lower string variable;

Example:
upper
#v equals 'turn on';
“strlen” function

Gets the string length and stores it on a numeric variable.
Syntax:

strlen numeric variable,

ing variable;

Example:

“substr” function
Retums part of  string within the same string variable

Syntax:

substr start,end,string_
v="PUMP RUN';

substr 2,3,v/
#v equals 'OMP';

Conversion functions

“point” function
Converts a numeric variable to string and places a decimal point on a fixed position.
Syntax:

point string variable,numer.

Example:
c=123;
point v, s
#v equals '12.3';

“aton” function

Converts number inside a string variable to a numeric variable. It starts at the beginning of the string and ends where it finds a non-numeric character or reaches the end of the string.

Syntax:

aton numeric variab

Example:

aton ¢, v;
e equals 123,

“day”,”month”,”year”,”hs”,”min”,”sec” and “nday” functions

These functions will convert a time_stamp to day, month, year, hour, minute, seconds or day of the week.

Current dataltime can be read using read_io with source #7.
Syntax:
day day, timestamp;

month mont, timestany

year year,t

hs hour, ti

min minutes, timestamp;

sec seconds, timestamp;

nday dayoftheweek, timestamp;
“ndlay” function will return the day of the week number starting with Sunday=0s.
Example:

#Reads current time and date into e;

Math: tical and logic fi ions

“neg” function
It will invert the value of a numeric variable bitwise.

Syntax:

neg -
Example:

a=32323; #7E43h
neg b, a;

# b equals 4294934972 (FEEFS1EC);

“sqtr” function

Calculates the square root of a numeric variable. As numeric values are integers the fractional part will be truncated. Multply the number before calculation if you need higher precision.

Syntax:

sqrt result,initial

Example:

25;
t b,a;

o equals 15;

“scale” function

Scales a number using the two point form of the linear equation.

Syntax:

scale result,initialvalue,x0,x1,y0,y1;

Example: Scale a 4-20mA signal on input AN1 to a number between 0 and 500
read_io 2,a,1; #a = AN;
scale c,a, 400,2000,0,500;
#c equals scaled number

This functions will allow you to control the program flow using timers.
“timer” and “check_timer” function
Use "timer” to store on a numeric variable the time you want to wait (in milliseconds)

Use “check_timer” to check if the time has expired or not.

Syntax:

timer numer

variable

check_timer nume:
[{

}i
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Timing Functions

Once the time has expired the code inside the check_timer block wil be executed. This code will be executed on every program loop untilthe timer is loaded again. Typically you will be reloaded the timer inside the check_timer block
Note: The timing functions are no recommend on applications where precision timing s required because timers can have some dispersion
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Sources for "cLAN-MQ"

Intr ion

Using read_io, write_io, read_str and write_str you can access multiple additional functions of the cLAN-MQ. This section of the manual lists the different sources/destinations and then explains their use by function.

it of sources/destinations for cLAN-MQ

Sourcel |\ yoy | value|  RW Description Function | S
0 :ég - lead io Digital input channel (1x) Yes
1 leo | - feadwrite_io [pigial output channel (0 Yes
2 loo | - fead_iotwite_iqanalog input channel (ANx) Chamnels |  Yes
3 feo| - readmite o [puise input channel (P Yes

a5 | 19| - feadwite_io  |Channel memory Yes
35 ~ |- readwrite_str_[Script Programmer races Traces Yes
21 [11020| - freadiwrite_io |Non-volatie memory for numbers : Yes
Non-volatie | " |
12110125 - | - freadiwite_str Non-volatie memory fortex 1105 mory Yes
0 | 18] feedo [Reacs T valus of e Wodbus 20y M| 1o | Yoo
- Direct query ————|
1o Reads the stalus of the Modbus query
2n 100 | * feadio MB-xxN (0 Fail, 1 OK) read Yes
(Changes the multplier of read_io
59 o | - jwiteio [23/36/72/68/69/73/74 from 1000 to another Yes
lue (repeated line)
o (Channel P with Modbus Floal32 query. | Modbus Master
2 | jo| - feadio Retums integer part of the value TIMES | - Float32 | Yes
1000. See write_io 59. Channels
o (Channel P with Modbus Float32 query
% | 1] - feadio jth inverted words. Relurs integer part Yes
the value times 1000. See write_io 59.
(Changes the multplier of read_io
59 0 | - jwiteio [23/36/72/68/69/73/74 from 1000 to another, - Yes
alue (repeated line)
17 oo o it o From Dix channel Yes
18 1ol o From DOx channel Yes
100
e Reports, forced
19 | joo| o it FFrom ANx channel Yes
20 :0‘8 0 wite_io FFrom Plx channel Yes
Disable sending historical records to MW 3
48 0 - |wite o (1 disabled, 0 enabled) Historical -
12 | 1 | vaiue e io By time of channel ANx Yes
13 | e | vaiue e io By time of channel Plx Yes
14| 1 | vawe wite io Maximum alarm of channel AN Yes
1o Historical
15| Joo | valve pite io Minitmum alarm of channel ANx gonermon | Yes
16 o | vaiue pwrite i FFrom normal alarm of channel ANx Yes
s | Jo | o1 ieio From DIx channel change Yes
57 | deo | o iteio From DOx channel change Yes
5 o | - e Number of unsent historical records stored Vo
- in memor
Read in memory the data of a specific
60 S| - e Frecord from historical mermory (use Yes
fogether with read_io 61 to 65)
o o | - leean ‘channel type' of record read with wrte_io Yoo
L 60 Historical
62 0 - read io Himestamp' of record read with write_io 60 storical Yes
: ; 10801 rermory access
historical type of record read with write_io
63 0 | - feadio 5 Yes
o o | - Jesaro e number of recor read wih Vo
3 0 | - leadio Ivalue' of record read with wiite_io 60 Yes
Delete the first N records from historical
66 - | - pwriteio ooy Yes
7 0 | - leadio (Current time (seconds since 1/1/2000 Clock Yes
7 0 | - jwiteio [Set current time (seconds since 1/1/2000 Yes
JAmount of data in the serial port bufer
a7 0 | - feadio (Data is removed from the buffer with Yes
rie_io 37)
Delete the frst N data bytes from the serial
a7 o | - fwitelo lport buffer (use together with read_io 37 |  Serialport |  Yes
/and read_io 38)
0t Read the binary value from the indicated
38 199 | 0-255 fread i osition in the serial port buffer Yes
3 0| 0-255 fwite_io [Send one byte to the serial port Yes
6 - - freadiwrite_str {Serial port sendireceive SE”E"'{;‘;:' o] yes
- (Checks whether data was sent (o the
32 0 - |wite o satelite modem (consurmes data) -
o o | - bwioso [Starts sending historical records via )
Satelite modem
55 0| Table fread_io [Satelite -
» 1 - eedsr Textreception through SFIELD sentover | msgp |
ransparent serial port e
ILoad string transmission through satelite
29 - | - |witestr  fmodemtoransparent port (use with -
rite_io 31)
Triggers string transmission through
31 o | - jwiteio atelite modem to transparent port (use -
jth write_str 29) MW 5.1.0
ILoad process buffer (use together with
50 S| - sy posPReSs Yes
Reads process buffer adding start, end, Parsing
51 <] - feadst land NMEA checksum (first oad the Yes
rocess buffer with write_sir 50)
- Device configuration enabling broker
2 0 - |pite o \connection (0 or 1) Yes
1000 | 0 | - feadio Pending received messages Yes
1001 | 0 | - feadio [Broker connection status (1=connected) Yes
ILast publish status
1002 | 0 | 123 fead_io e s =err) vart 105
Reads first message in the receive buffer
1000 - - feadst ‘and deletes it Yes
Reads the topic of the frst message in the
1003 - [eadstr receive buffer (before 1000)
1001 ~ |- witestt___|Load topic o publish
1002 | - | - |write_str___|Load payload to publish and publish
14 0 | - witeio IStart lent conection
16 0 | - witeio Close file and terminate client conneclion
7 0 | - freadio Client status
<[ - wite s 0ad URL for dlient f—
T witesr oad user
T wite sr Load password
~ - wite s Load fils name for dient
— [ jwite str Load textline into the fils_and send i
0 | - leadio Amount of response data
0| Table fread_io Client status
0 | - witeio [Start ol connecion
— |- readsir (Client response string
~ [ - wite_str___[Client URL and port
~ | - witestr___|pathifile name HTTP client
1 (Query string to pass in the GET
8 [rrite_str (Go=1238yy=456
Value to assign o the ‘Gatar ield in the
83 - | - |wiesr  [GET query string (Altemative to wrie_sir Yes
81
0| Table fread_io (Client status
~ |- |wite st [Client URL and port
- |- jwnie st [Sender emal address
— | - wite st [Clientuser T SMTP dient
- witestr Client password
~ [ wite s ecipient email address
N = |write_str mail subject
— [ fwite str mail body. Triggers sending.
0 | 01 fread io eads receive stalus (1=ready)
0 | 01 fread io Reads status (1=ready)
Oto Performs a binary read of the socket,
T |00 | - [eadie Indicates how much data i in the buffer
- o | - ieso S;Zz N previously loaded binary data Vo
Reads the binary value of the indicated
® O | - feadio osition in the socket buffer uop Yes
% 199 . oo ILoad binary data to send (0 o 100) using Yoo
100 | rite_io 77
77 -~ |- eadsir String received through the socket Yes
7 | . lwio sy [nitalizes the socket and istens on the o
- indicated port
76 - | - |wiestr  |Configures socket destination IP and port Yes
77 [ e s ends a string through the soket Yes
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cLAN-MQ Script Programming Sources for "cLAN-MQ"
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cLAN-MQ Script Programming

Input/Output Channels

Write in hannel
poource! | index | Value RIW Description Function
0 [1a100] - fread io IDigital input channel (1x)
1 |1a100] - |eadmrite_io IDigital output channel (Ox)
2 [1a100] - |ead iowrite o |Analoginput channel (ANX) Channels
3 [1a100] - lreadmwrite io IPulse input channel (Plx)
305 [1a100] - |readiwrite_io (Channel memory

‘Sources 0 to 3 retum the values of the device's different inputioutput channels. The “index” indicates the channel number to read.

Example: Read the value of analog input channel 4 (AN4) and save it in variable

read_io 2,¢,4;
Destination 0 allows activating the device outputs. The “index” indicates the channel number o write.
Example: Turn off digital output channel 3 (O3)

write_io 1,3,0;

Destination 2 of analog input channels allows writing only if they are linked to Modbus queries. Calling write_io will generate a Modbus write command.

Destination 3 of pulse channels accepts the same values supported by the device on those channels (physical counters or Modbus query of length 2).

Sources 23 and 36 allow converting Modbus Float 32 registers linked to pulse channels to integer values.

Channel memory
This volatile memory area with 100 positions can function as a "Source" for all channels.
The value of this memory can be read and written with read_io/urite ic 305

This allows freeing script numeric variables that were previously used to link to channels.

11/26



cLAN-MQ Script Programming Messages to Script Programmer ("Traces")

nding/R m Programmer
[ Sourcel [\ 40 | Value [ RIW | Description ‘ Function |
|35 [ - [ - lreadiwrite_str [Script Programmer Traces | Traces |
Destination 35 allows you to send text to the "Traces" window in the Script Progr labl Seript Prog \V2.0). This is particularly useful when testing a new script.

There is a consideration regarding space and underscore characters. The space character will be replaced by an underscore before reading with read_str 35. The underscore will be replaced by a space after sending with write_str 35.
If the Script Programmer is not connected when writing to destination 35, the text will simply be lost but will not affect the operation of the program

2026-04-09
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cLAN-MQ Script Programming

Non-volatile Memory

R Write non-volatile mem

For numbers

Index | Value RW Description Function

21 [1a20| - lreadiwrite_io INon-volatite memory for numbers | Non-volatile memory

The source/destination 21 allows reading and writing up to 20 numeric values in the device's non-volatile memory.

In devices with firmware 5.1.1, do not invoke this function permanently, only when the value changes (there is a risk of damaging the memory).

Example: Read the numeric value stored in position 15 of the non-volatile memory into variable g

read_io 21,q,15;

For text
[ Source/ |Indlx|V u-I RIW | Description | Function |
‘ 121a125| - ‘ - ‘reaa/wme,sw |Non-vo\allle memory for text 1t0 5 ‘Non-vo\aﬂle memory|

The sources/destinations 121 to 125 allow reading and writing up to 5 texts in the device's non-volatile memory.
Example: Write the word "hello' in the third position of the non-volatile memory for texts.
write_str 123, 'hello’;

2026-04-09
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cLAN-MQ Script Programming

Modbus - Direct Query Reading

rect reading of M ril
read_io | Description [ Index
270 |Direct reading of Modbus queries - Value | 110100
| 271 |Direct reading of Modbus queries - Status | 1t0100

Sources 270 and 271 allow reading the value of a Modbus query without previously mapping that query to a channel
This avoids wasting channels by using them as an intermediate point before processing values in the script

Source 271 retums 0 if there is a Modbus communication failure or 1 if communication has no efrors.

Example: Read the value of Modbus query 4 and store itin variable ¢
read_io 270,c,4;

2026-04-09

14/ 26



cLAN-MQ Script Programming Reports - Forced

Forced reports

ﬁ“‘:‘[&_maax Value RIW Description Function
a 100 |write_io Of channel Dix
a 100 |write_io channel DOx forced|
2100} fwrite_io Of channel ANx pors:
a 100 jwrite_io Of channel Plx

The destinations 17 to 20 allow forcing the sending of reports, in adition to those generated by the device tself. The value of the report is the one the channel has at that moment. The value field is ignored.
Itis recommended to use this function carefuly to not generate GPRS traffic permanently (GRD only)
Example: Generate a report of channel AN3 every 10 seconds with its current value

check_timer t

timer t,101
write_io 19,3,0;
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cLAN-MQ Script Programming

Historical - Generation

Historical r neration
Source/
IDestingtion| Index | Value RIW Description Function
12 1a100| Valor |write_io By time of channel ANx
13 12a100| Valor write_io By time of channel Pix
14 1a100| Valor |write_io Of maximum alarm of channel ANx
Historical
15 1a100| Valor write_io Of minimum alarm of channel ANx
generation
16 1a100| Valor write_io Of normal alarm of channel ANx
56 12100| 0/1 jwrite_io Of change of channel Dix
57 1a100] 0/1 |write_io Of change of channel DOx

These destinations allow generating historical records from the script, in addition to those generated by the device itself. The value of the historical record must be indicated in the value field.

Itis recommended to use this function carefully to not generate historical records permanently.

Example: Generate a historical record by time of channel AN2 every 10 seconds with the value 457

check_timer t
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cLAN-MQ Script Programming

Historical - Memory Access

Historical r historical re mem
Source! | ex | Value RW Description Function
8 0 = lread io INumber of unsent historical records|
- stored in memory
IRead in memory the data of a
: . pecific record from the historical
60 [write_io records memory (use together with
read_io 61 t0 65)
1 o " lead 0 channel type'of record read with
- rite_io 60
P o "~ ead o ftimestamp' of record read with Historical records,
- rite_io memory access
P o " eadio hvnslt:r?;a\ type' of record read with
‘channel number’ of record read
o 0 B s ith write_io 60
. o | - leadio value' of record read with wiite_io
. Deletes the first N records from the
66 - - |write_io
! lhistorical records memory

The sources/destinations 60 to 66 allow reading the device's historical records memory. These functions are used to be able to send the content of this memory through a means other than sending to the Middleware, for example, via FTP.

Before trying to read a record you can see how many records there are in memory using read _io 8. Then you can invoke write_io 60 to read a particular record and read_io 61 to 65 to obtain the values of the fields of the read record. Finally you can use write_io 66 to delete the read record(s).

Example: Read the historical records from the device's memory and send them to the "Traces" console of the Script Programmer

read_io 8,a,0;

if a>0
0

write_io 60
read_io 6

read”io
read”io
read”io
read”io

web, T=t byt
write_str 35,u;
write io 66,0,1;

b

channel type;
timestamp;

#Load in d the historical type;
#load in e the channel number;

#load in f the value;
Tie,t=t,d, =" e, =, £, 513, 5105

#Send the record text to the console;
4Delete the sent record from the device memory;

record from memory (the 2nd 0 indicates the first

For a more complete example of the use of these functions see the FTP usage example.

f I you are using read_io 8/ write._io 66 to keep the memory with new records use the amount 90000 instead of
1100000.

2026-04-09
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cLAN-MQ Script Programming

Real Time Clock

urce/
IDestinatior Index | Value RW Description unctior
7 read_iofwrite_iolCurrent time (seconds since 1/1/2000) | Clock

The source 7 allows reading the device's current date/time. The number can be converted to text using the conversion functions.
Example: Get the current month in variable g

read_io 7,e,0;

month g, e;
In recent firmware versions it is also possible to configure the time from the script with write ic 7

2026-04-09
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cLAN-MQ Script Programming

Serial port - Binary Mode

in
Sourcel | 4o | Value RIW Description Funetion
6 - - lreadiwrite_str gi:ﬂlng/ReoeptP” ofthe Serial | 5erial port, text mode

The source/destination 6 allows receiving and sending text from and to the device's serial port. To know if text arrived at the serial port you must read source 6 constantly untilits length is different from 0.

To send a text simply write to destination 6.

For it to work correctly you must configure the serial port in "Script" mode

If you want to send binary characters you can use the § operator

Example: Make "echo" of the text received by the serial port

read

Sourcel | o | Value| RW Description Function

INumber of data in the serial port buffer

a7 0 | - lreadio |(Datals deleted from the buffer with write i
67)
[Delete the first N data from the serial port

a7 0 | - |witeio [ufer (use together with read_io 37 and Serial port
read o 38)
[Reads the binary value of the indicated

38 |0a199) 0-255 jead fo sition of the serial port buffer

% 0 [0:255 fwrte o [Send a byle o the serial port

The source/destination 37, plus source 38 allow interpreting binary data received in the serial port.

For it to work correctly you must configure the serial port in "Script” mode

If you want to send binary’ data you can use the destination you can use write_str 6 together with the $ operator

Example: Wait to receive more than 2 bytes. Then check if the third received byte is the binary 126. Finally delete 3 bytes from the buffer

io 37,a,0;

if bo126

#3rd byte received

Vi

b

a2
read io 38,b,3;

write_io 37,0,3;

binary 126;

Second serial port in script mode

From firmware version 11.3 both serial ports can work in script mode. The sources destinations of the serial port configured in "Script Sec” mode are the same as the main port but adding 1000.

For example, to send data in text mode you will use write_str 1006

2026-01-06
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cLAN-MQ Script Programming Satellite Modem

m
Sourcel |1, | value RIW Description Funetion
32 0 - rite_io [Checks if data was sent to the satellite
- Imodem (consumes data)
o o " oo Initiates sending of historical records vial

satellite modem
55 0| Table fead_io [Status of sending via satelite modem.
[Reception of text by SFIELD sent

32 - - read_str ridium SBD
- through transparent serial port atite
ILoads sending of string via satellite
29 - - fwrite_str Imodem to transparent port (use with
jwrite_io 31)
[Triggers sending of string via satellite
31 0 - wite_io Imodem to transparent port (use with

write_str 29) MW 5.1.0

Sending status

# [ Sending status

4 Does not send.
(Connected to MW

5 [Error sending records

5 Initializing modem
[Error in serial port

4 configuration (Satellte
imode and at 19200
lbps)

3 [No records to send

2 Error reading records
memory

- Sending records

0 [Ready to send

>0 [Number of records sent

If you have an Iridium SBD modem (EDGE/ITAS) connected to the GRD/CLAN serial port, you can send the historical records in its memory to the MW using the Iridium satellite network. In the device manual you can see more details of the solution.
It recommended to use with discretion and know the cost of sending data via satellte modem.
The destination 54 allows initiating the sending of the records that the device has in memory. To initiate sending the modem must be in "Ready to send" state. The GRD/CLAN will send all records it can in a single satellte message.

From version 1.3 of GRD-XF-3G/4G and 2.2 of cLAN data can also be received with the satellite modem. Data does not arrive spontaneously, the GRD/CLAN must check if new data arrived. This is done automatically every time data is sent. Areception check can also be initiated using write_io 32. Note that each time.
itis checked, Iridium generates a charge. For sending data from MW to GRD/CLAN, the Iridium service called "Static IP addresses for Mobile Terminated SBD" must be contracted and configured in the MW.

Using read_str 32 you can read the text sent using the satellite modem. This text is introduced to the MW using the transparent serial port connection.

Strings can also be sent to the MW's transparent serial port connection by loading the string with write_str 29 and triggering the sending with write_io 31

Every time data is sent (write_io 54) or checked (write_io 32), commands can also be received from the MW generated from the writings table in the database. In this way, digital output channels, Modbus query analogs or channels linked to script variables can be modified remotely.
As an example please look at the satelite.sce file that you can download along with the other script usage examples www.exemys.com/GRDscriptsExamples

2026-04-09
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cLAN-MQ Script Programming Checksum and CRC Calculation

Calculation of checksums and CRCs

Source/

RW Description [Function

ILoad process buffer (use together
ith read_str 51)

50 < | - jwite_st Parsing

The destination 50 allows loading a string into the process buffer to then apply some process to the loaded text.

NMEA protocol process

Eotee] RIW Description unction
[Reads process buffer with addition
s |- leagsufo" St end and NMEAGhecksum | o

(load the process bufer first with
twrite_str 50)

The source 51 will save in the variable the NMEA frame previously loaded in the process buffer with write_str 50

This source adds to the original frame the start, end and NMEA checksum. This allows simulating an NMEA "talker” with the device.

Example: Send the NMEA sentence GPMWV,145.6,R,87.2 KA through the device's serial port, after adding the start character, end character and checksum.
x50,

51,
6

MWV, 145.8,R,87.2,K,A";
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cLAN-MQ Script Programming MQTT - Subscription Reception

MQTT

Broker connection status and enablement

Sourcel |\ yo | Value | RIW Description Function
2 0 0/1 fwrite_io| D,:::"f:,“%f,ﬁ%n for Broker connection|
MQTT
1001 0 | 0/1 fread_io[Broker connection status (1=connected)
Publication

From the script, messages can be published beyond what is configured for reports and historical data.

Sourcel

/
IDestination| 'ndex | Value | RIW Description Function
1001 - - jwrite_striLoad topic to publish
1002 - - jwrite_strLoad payload to publish and send it MaTT
ILast publication status
1002 0 | 1258 fead o | B oK 3merron)
Example:

read_io 1001,h,

if h=1 { fis it connected?;
write_str 1001, 'vl/devices/me/telemetry";
write_str 1002,'{Al:52}';

}
Subscription reception

From the script, messages from subscriptions created in "GRD Config” under the MQTT section can be received
Up to 10 topics can be subscribed to.

Messages remain in a reception queue and must be read one by one from the script.

Sourcel
Damircer | Index | Value | RW Description Function
1000 | 0 | - fread o Pending received messages
1000 | - | - |ead suReads first message in reception buffer
'-S!%nd deletes it maTT
[Reads topic of first message in reception
1003 - ©_ [read-SUputer (pefore 1000
Example:

read_io 1000,b,
if blO {

read_str 1000,c,z;
b

Zcontains the received text, and has the topic of the received message.

2026-04-09
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cLAN-MQ Script Programming

FTP - Client

ETP Client
Sl RIW Description Function

14 0 [ - lwrite jo_[Start ciient connection

16 0 | - write_io_[Close file and end dlient connection

7 0_[Tablefread_io _[Client status
-~ | - jwrite_str_|Load URL for client J—
~ |~ jwrite_str_|Load username
— |- jwrite_str_|Load password
~ |- |write_str_|Load filename for dlient
~ |~ Jwrite_str_|Load text line nto file and send it

States (read_io 47)

FTP client status

[CONNECTING
[CONNECTION FAIL

7 [ERROR

8 [SENDING FILE

9 WAIT READY TO
SEND

10 READY TO SEND

The sources/destinations listed in these tables allow implementing an FTP client for uploading text files to a server. Normally this function will be used to send historical records from the device memory together with the sources/destinations that allow accessing the historical record memory.

To be able to send data via FTP the GRD must be registered on the GPRS network (GRD only).

As an example please see the file fip.sce which you can download along with the other script usage examples from www exemys. com/GRDscriptsExamples

2026-04-09
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cLAN-MQ Script Programming HTTP - Client

HTTP Clien
Sl RIW Description Function
0 | - |read jo_|Response data length
0 _|Tablefread_io _[Client status
(]

- jwrite_io_[Start client connection
read_str rﬁem response string
rite_str pﬂenl URL and port
~ | - jwrite_str_|File path/name
[Query string to pass in the GET

HTTP Client

81 B B L oot S
3 | urite st |Valueto assign to the 'Gata' field in the GET query
- istring (Alternative to write_str
States (read_io 82)
# HTTP client status
0 IDLE
1 |SENDING
2 SEND OK
3 |SEND ERROR

‘The sources/destinations listed in these tables allow sending and receiving from a web server using an HTTP client. Data are sent in the message URL (GET method). What is received is the response body.
The first thing to do is configure the server data for the communication (URL and port). If no port s indicated port 80 will be used.

write_str 80, 'm2m.exemys.com:80';

Then you must load the data to send into the query. Beforehand you must verify that the HT TP client is available for making a connection with read_io 82.

estaver=version';
If instead write_str 81 is used, the CLAN will send the text indicated in the ‘data’ variable within the URL.
In PHP the received data can be processed using this code.

<?php;

$a = $_GET["data"];
echo $a;//Responds with a copy of the received data

To read the response data you must use read_io 81 and read_str 81

Since cLAN version 2.8 you can call write_str 84 after write_str 80 to load the file path/name

write_str 80, 'm2m.exemys.com:80';

write_s

r 84,'lectura/l/index.html';

2026-04-09
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cLAN-MQ Script Programming

SMTP - Client

MTP Clien
Sl RIW Description Function
0_[Tablefead_io _Client status
- |- jwrite_str_[Client URL and port
| Jwrite_str _Sender email address
- - rite_str_|Client
i SMTP Client
— |- jwrite_str_[Client password
~ | - jwrite_str_|Recipient email address
54 ~ |- jwrite_str_|Email subject
-~ |- jwrite_str_|Email body. Triggers the sending
States (read_io 95)
# [ SMTP Client Status
[IDLE
|[SENDING
SEND OK
3 |SEND ERROR

The sources/destinations listed in these tables allow sending emails using an SMTP cient
The first step s to configure the SMTP server settings to be used and the sender's data.

write_str 89,'smtp.exemys.com:25';
write _str 90, 'clan@exemys.con';#sender;
write_str 91,'clan@exemys.com';#user;
write_str 92, 'password';fpassword;

Then, every time you want to send an emai, you must specify the recipient, subject and body of the email

write
write
write

93, 'exenys@exemys.com';
94, 'subject';
tr 95, 'Body’;

You can use read_io 95 to check the result of the sending. You cannot send more than one emil at a time.

As an example, please see the file SMTPejemplo.sce which can be downloaded along with the other script usage examples at www.exemys.com/GRDscriptsExamples

2026-04-09
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cLAN-MQ Script Programming

UDP

UDP Socket
Sl RIW Description Function
75 0| 0/1 fread_io _|Reads reception status (1=reac)
76 0 | 01 fread_io _|Reads status (1=ready)
77 |08 | g i |Perorms abinary read of the UDP socket
100 110 ingicates how much data i in the buffer
7 0 | - fwriteio |SendN previously oaded binary data
- |Reads the binary value of the indicated position in

s O | - feadio e socket bufer ubP
78 | 02| e [roedbnay dala osend 010 100) sig wre o
7 | -_read_sir_[String received by the socket

Iniializes socket and puts it in fistening mode on
s < | - [MieSY e indicated port

[Configures the IP address and destination port of
76 S| - e st oo e
77 — | - lwrite_str_|Sends a string through the socket

The sources/destinations listed in these tables allow sending and receiving data using a UDP socket. This enables communication between cLAN devices or with any other device or software developed by the user.

There are two modes of use: text (read_striwite_str 77)

read_str 77,d,z;

write_str 77, 'Hello';
and binary (read_io 77 and 78 and write_io 77 and 78)

To start using the socket, it must be initialized using write_str 75 and 76.

write
write

tr 75,2680
tr 76,192,

Before receiving or sending data, you must check that the socket is ready with read_io 75 and read_io 76

Itis recommended to look at the examples UDPtexto.sce, UDPbinario.sce, and UDPmultidestino.sce, which you can download along with other script usage examples at wwiw.exemys.com/GRDscriptsExamples
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