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1. OVERVIEW

MQTT and JSON can be used alone or together. Among them, JSON supports Modbus
convert RTU format to JSON format.

The Main FEATURES:

1. Use the MQTT-based protocol to establish a connection with the server, and use the form

of subscription to publish data communication.
2. Support independent design and automatic collection of Modbus RTU registers.

3. Support the conversion of specific Modbus register content into JSON format and send it

regularly and actively.
4. Support adding device ID, time, and any string in JSON format.
5. Support nested writing method in JSON format.
6. Support NTP protocol, get the time automatically.

7. Support unsigned data and signed data, support decimal point representation, and

support 4-byte length data.

8. All configurations can be completed in interface configuration, and the user's independent

configuration does not need to be customized.

9. In addition to choosing MQTT, the protocol can support HTTP POST and GET methods.

2. JSON SIMPLE EXAMPLE

2.1. MODBUS RTU TO JSON

ZLAN Modbus RTU to JSON can realize automatic collection of Modbus RTU tables, and

follow
The JSON format is automatically uploaded to the cloud server.
Here we explain this usage through a specific case.

2.2. MODBUS TABLE

Suppose there is a Modbus table with a function code of 3 and an address of 1. Its
register addresses and parameter names are as follows. Where the byte length is 4, it means

that 2 registers need to be read continuously.
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Register Parameter name Byte Remarks
address length
0 Current total active 4 Unsigned, keep 2 decimal
energy places
97 Phase A voltage 2
98 Phase B voltage 2 Unsigned, 1 decimal place is
99 Phase C voltage 2 reserved
100 Phase A current 2
101 Phase B current 2 Unsigned, 2 decimal place is
102 Phase C current 2 reserved
119 Frequency 2
356 A phase active power 4
358 B phase active power 4 Unsigned, 3 decimal place is
360 C phase active power 4 reserved
362 Total active power 4

The so-called signed means that the highest bit of 2 bytes or 4 bytes is the sign bit, for

example, OxFFFF will be recognized as -1. Keeping 2 decimal places means that after the data

is converted as an integer, the decimal point moves from the rightmost to the left2 digits.

2.3. DEVICE CONFIGURATION

We configure the device as a client.

Use the serial port tool to monitor a TCP server on port 1883 of the local computer.
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Figure 1 Socket simulated server receiving data

Use ZLVircom to configure the device.
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Vitual Serial [NotUse - IP Made [static ~| |/DNssenere | B .8 4 4
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Figure 2 Device configuration

Click Modify configuration to connect the device to the SocketDIgTest tool. Enter device

editing again dialog box. Click the "Firmware and Configuration" button.
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* Webpage directly download mode
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Clear all
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Flash size: 256 -] KB

7l MB config
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Please close the opened webpage of the modual in the browser, before start download.

Figure 3 Download interface

First click "Web Directory Download" to enter the configuration download mode. Then
select a new empty directory, such as the MQTTHTTPD directory. To prevent the previous
design from remaining, please click the "Clear All" button first, so that the previous design
content can be cleared. The design file will be saved in this directory and can be downloaded

to the device by clicking the "download" button later.

Click the "JSON Configuration" button.

1. Pariod of Send to Server: RO00 (ms,ra.nge: 100 — 31718940, max 8 Showrs)
Z. Select the cloud platform to access: Fone =

3. The Uplayer Protocol of JSOH: WONE MQTT =

GET/POST URL{not imclude the ahead Nhttp:;’f”) |

The Variable Wame of the FOST(Ho need for pure _'ison:li

4 Add prefix to upload datalez 0O1 02): | Prefix format: HEX -

P —
B After |1 times of upload, =zerial =zend data:l Condition(Def. empty):

6. Add or Remove Modbus Registers:

Remove All ‘

J30H Upload TS0H Download

7. Click Save Setting and disply Save Setting

8. Export/Import config file. Upload Export Upload Impert | Dewnload Export| Downlead Import

Figure 4 JSON configuration main interface
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The parameters here are as follows:

1. Server upload time: The default JSON data is sent to the server every time. The server is
the destination IP set in the device configuration interface just now, and the unit is

milliseconds.

2. Add/View: After clicking, you can design every JSON node, or you can view the currently

designed content.

3. Delete all: Delete all Modbus registers designed by the "Add/View" button to facilitate the

restart of the design.

4. Save JSON settings: After the design is completed, only click this button to save the data

to the download directory just now, and then download it to the inside of the device.

Now click the "Add/View" button. For the first row of the previous Modbus table:

Register Parameter name Byte Remarks
address length
0 Current total active 4 Unsigned,keep 2 decimal
energy places

The corresponding configuration is as follows:

Add JSON Node %

Following is the |1 th design of register. It has been added: [

JSOW node data twpe: (% Object data(Default value, including thiz node and later omes with { }, need Input JSON keyword)

~Other Dat
" Array datalincluding data by [ 1, without JSOF Keyword) & Tabe swmree

Current Time Format: | LJ
Correspending J30H Keyword: Currentd Data souwrge; [Medbus RTU o Fixed String: [ He quotation
~Modbuz BTV Settings ~ 645 Protocol(97 version)

= Slave hddress

1 = 645 Version! (97 Varsion | FE numbers: [0 -
— Modbus Funetien Cade: 3 - = Devige ID: 000000000001 (6 bytes)
- Register Address: JD ~ Data type: 7410 {eg. 9410 is the energy sum)

e U ey 4 j‘ Bytes. 4 Bytes order: BizFndieniTm v | (biz—endin 4 bytes: Data ABCD, low address store 2 bytes AR)
2. Decimal Point Places: 2 v | digit. After get as intenger left shift the decimal point.
55 Fndble shilftiend zcdle: T Subtract integar: [0 then divide float: |1 Enbeded JSON Related
4. Data Format: Unsigned int ¥ Bool value at postion bit: m int bede | Exit Er 1 |
5. hdd unit name to rear: esie iy

; . v
6. Add quetation for data: ™ T | S
7. The Period between two ETU cmd: 100 (ms) must bigger than 10.

Exit Design

Save and Exit |Cance]. and Exit

§. Send data to server when dats changed: [~

9. If B5485 device off line set data to 0:[  Set data to ! if online: [~

Figure 5 Register settings
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The parameters here are as follows:

1. The figure below shows the first JSON keyword: "1." here means the first few JSON
keywords of the current design interface, if the second one is "2.", if it is a node nested

under the second JSON That is "2.1", and so on.

2. Already added: If it is checked, it means it has been added. When viewing the configured
information, a check will appear, indicating that it is in the editing state. If there is an

unchecked one, it is in the added state.
3. Corresponding JSON keyword: the name of this JSON node.
4. Data source: select the source of JSON data

a) Modbus RTU: For example, in the form of CurrentW: 123.45, it means that the data
comes from a certain Modbus RTU table and is collected through the serial port. The left

half of the figure is related to the design of Modbus RTU parameters.

b) Fixed string: For example, in the form of DevName: "MyDev", enter MyDev in the fixed
string on the right, and the JSON name is DevName, so that a fixed string of JSON nodes

can be generated.

c) Device ID: If the JSON node name is DevID, the string of the sent node is DevID:
"285301020304", where "285301020304" is the MAC address or unique number of the

device.

d) Current time: If the JSON node name is ColletTime, the uploaded string is ColletTime:
"2019-05-13 22:23:31". The time is the time obtained by the system through the NTP

protocol.
e) Embedding JSON: If the node name is Alarm, the format of its upload has

Alarm: {temp1: "25.1", temp2: "26.2"}, that is, the content of Alarm is still a JSON

collection
5. Modbus related settings
a) Slave address: Modbus table address.
b) Modbus function code: currently supports 03 and 04 function codes.
c) Register address: the corresponding 0 here.
d) Data length: This corresponds to 4 bytes.
e) Data format: This corresponds to an unsigned integer.

f) Keep the decimal point: 2 digits are reserved here.
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g) Increase the unit after the data: For example, when "CurrentW": 25.6W, the W behind

25.6 is the large unit to increase. Write "W" into this box.

h) Add quotation marks to the data: if checked, change "CurrentW": 25.6W to "CurrentW":
"25.6W" form.

i) Serial port polling time: here is set to 100ms. Refers to the polling of this register and

the next register instead of the polling interval for this command.

6. Fixed string: When the source is selected as a fixed string, you can enter the content of

the string.
7. Button

a) Nested JSON: When the current node source is selected as "nested JSON" type, you
must click this button to enter the design of nested JSON, if it is currently "2.", it will enter

the design of the node "2.1" .

b) Return to the previous level: If the current node is nested at the Nth level, clicking this
button will return to the design of the N-1 level node and stay on a new node at the N-1

level.

c) Design the next one: Click to enter the next local JSON node. If there is no next node in
the previous design, the "Already Added" checkbox will be cancelled, indicating that it is a

new node.

d) Save the design: After completing the design, click "Save Design" at the last design node

interface. Then return to the main interface, and then click "Save JSON Configuration".

e) Cancel design: cancel all current designs, if you are viewing the design content, you can

click this button to exit

Here, click the "Design Next" button to continue designing other registers in the
Modbus table. After all the registers in the form are designed, click "Finish Design", and then
click "Save JSON Configuration" to exit. Then click the "download button" on the "download

web" page
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Webpage directly in local PC:
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I Download I |
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Figure 6 Download

Then click "OK" and the device will automatically restart. If there is no restart, please
restart manually.

2.4. CREATE A NEW MODBUS ANALOG METER

Here, Modbus Slave is used to simulate a meter

Mbslavi = (=)= Mbslav2 = [= )=
ID=1:F =03 ID=1:F=03
Alias | ooo00  *
o] 1 5|
B I
2
3 -
Mbslav3 = |[@ =
ID=1:F = 03
Alias | 00110
o
1
2
3
— 32 Mbslava = [= ]
]| ID=1:F =03
S5
<] Alias 00350 Alias| ooz60|
=] o o
s 1 789
o : :
s 234
E. [EEGE e
Rea Siacion]|| [ | [Fe | T icheita=
e I~ Save(In Time) [ (2]
Send o {"T¥":00000000. 234, “CH *:00000000. TE9, "B " :—
D0000SS. 020, “AH” - 0DO000ES, 659, "F5~: 100,00, "CI%: . 6, “EI%: . 5, “AT*: . 1
e [ 4, 3,"BV: L2 AL Carrenti™: 555, 37}
123
= ==
-1
456
Send Speed(B/S): 0 Receive Speed(B/S): O

Figure 7 Test results
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The test result shows that the meter simulated by the Modbus slave tool can be
collected by the gateway. at the same time,it can be sent to the server software simulated

by SocketDlIgTest according to the json format regularly.

3. JSON complex example

3.1. ENABLE NTP

In order to be able to use JSON with time, you must first enable the NTP function of the

device. The NTP function can get the current time through the network.

In the web download directory, which is the directory where httpd.txt is located, create

an empty txt file with the content as down:

[NTP]

NTP_SERVER1=al.a2.a3.a4

NTP_SERVER2=b1.b2.b3.b4

NTP_SERVER3=cl.c2.c3.c4

RE_ARUIRE_TIME=0

NTP_SERVER1, NTP_SERVER2, NTP_SERVER3 are the IP of the NTP time server
Address, fill in according to the actual situation. Up to 3 servers can be set up, but you must

NTP_SERVER1 starts to write, if there is only one, write NTP_SERVER1, if there are only two,

write
NTP_SERVER1 and NTP_SERVER2.

After saving, ntp.txt and other files are downloaded to the inside of the device.
3.2. NESTED JSON DESIGN

Suppose we need to design the following JSON:
{"header":{"DEVID":"285301020304",

"time":" 2019-05-13 22:23:31"},
"data": {"id":"MyData123456",
"alarm":{"alarm1":123.4C

"alarm2":567.8C
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"Value":2345

The design steps are as follows:

1. The keyword in step 1. is "header", then select "JSON Nesting" as the source, and then
click the "Design Nested JSON" button.

2. Enter step 1.1, here design "DEVID": "285301020304", enter the keyword as DEVID, select

"Device ID" as the source, and click "Design next".

3. Enter step 1.2, here design "time": "2019-05-13 22:23:31", enter the key word as time,
select "current time" as the source, it should be noted that although the first level has
been designed Finished, but you still need to click "Design Next". After entering step 1.3,

click "Return to the previous level". This 1.3 step will be automatically abandoned.

4. Go to step 2. Enter the keyword data here, then select "JSON Nesting" as the source, and
then click the "Design Nested JSON" button.

5. Go to step 2.1, here design "id": "MyData123456", enter the keyword id, select the source
as a fixed string, then enter "MyData123456" in the fixed string box, and click "Design

next".

6. Go to step 2.2, enter the keyword alarm here, select "JSON Nesting" as the source, and

then click the "Design Nested JSON" button.

7. Enter step 2.2.1 to design "alarm1": 123.4C, this is a Modbus data with unit, the function

code is 3, the register is 0, then the design is shown in the figure:

Modbus ETU Settings 645 Protocol (97 versien) -
= Slave Addre=s: Qoo
— 645 Verzion! |97 veprsion &
— Device II: Q00000000001
= Data type: o410
Bytes. 4 Bytes order: EizEndian(Tm v | (biz—endin 4 bytez: T

digit. After gzet as intenger left shift the decimal point.

= Modbus Function Code:

— Register Address:

3

1. Data Length:

i

2. Decimal Foint Flaces:

3. Enable shift and =scale: || Subtract integer: |C then divide float: 1
4. Data Format: UInzigned int v Baool ralus at postion bit: |1 :

5. Add unit name to rear:

17

6. Add quotation for data:
7. The Period between two ETU cmd: m=) must bigger than 10.

8. Send data to server when data changed: [~

3 Tf RS485 device off line set data to 0]  Set data ta 1 if enline: [

Figure 8 Register design
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Then click "Design Next".

8. Go to step 2.2.2 to design "alarm2": The method is similar to alarm1, and the register
address is set to 1. Similarly, first click "Design Next", and then in the "2.2.3" step, click

"Return to the previous level".

9. Enter section 2.3, because 2.3 does not need to be designed, click "return to previous
level" at this time. Because there is still "value": 2345 is not designed, otherwise you can

directly "save the design".

10. Enter section 3. Here, design a Modbus data with the keyword value. Now click "Save
Design". Note: If the "value": 2345 does not exist here, then you need to click save directly
in the previous step. If you have accidentally clicked "return to the previous level" to enter
the third here, but the third does not exist, you can use it at this time The new version of

zlvircom "Delete and go to the next" to delete this useless node.

11. Back to the JSON to Modbus RTU setting interface, click "Save JSON Settings". Then

download it to the inside of the device and use it.

When the TCP connection is established, the data is received:
{"header":{"DEVID":"2850002FOEEC","time":"2019-05-13
23:41:26"},"data":{"id":"MyData123456","alarm":{"alarm1": 123.4C," alarm2":"
567.8C"}},"value": 2345}

Note that if you are editing the current JSON design, you need to select the correct
destination on the web download interface first.In addition, click the button in accordance

with the design-time steps to fully browse all nodes.

3.3. READ THE BITS OF THE BYTE REGISTER

Sometimes the data read by Modbus using the 03/04 function code will also use bits to
express specific meanings. For example, the register of the 00 00 address read by the 03
function code is 0x8183, then bit16, bit9, bit8, bit2 and bitl are included. All are 1. These
bits have different meanings. When they are 1, they indicate different alarms. So you also
need to upload with different json keywords. This function requires 2003 firmware 1.579

and above, and is designed with zlvircom 5.13 and above. Methods as below:
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Correszponding JSON Eervword: "itz I Data source: Modbus ETU B Fixed String:
Modbus ETU Settings 645 Protocol (97 version)

— Slave Address:

— B45 Version: [g7 vereion =
— Device ID: 000000000001
— Data tvpe: G410

— Modbus Function Code:

¥

— Regizter Address:

L Dsts Densth 2 jv Bytes. 4 Bytes order: BigEndian(Irm v | (bigz—endin 4 bytes: I
2. Deecimal Foint Flaces: a - | digit. After get as intenger left shift the decimal point.

3. Enable shift and scale: | Subtract integer: |0 then divide float: 1

4. Data Format: Bool walue at postion bit:

5. Add unit name to rear:

6. Add quotation for data: ||
7. The Feriod between two RTU omd: 100 (m=) must bigger than 10.

5. Zend data to server when data changed: [

9. If RS485 device off line set data to 0: [ Set data te 1 if ondline: [

Figure 9 Byte register

The design method is basically the same as the previous method. The only thing to pay
attention to is that the data format is selected as "Boolean", and then where the Boolean
value is located, bit2 is the json variable in the 03 function code and the bit position in the 00
register. If the register value is 00 20, where 1 is in position 2, please note that you can set
the same Modbus station address, function code, and register for different json keywords.
Different variable contents can be obtained as long as the position of the Boolean value is
different. For example, we designed bit1, bit2, bit8, bit9, bit16, when the register content is
0x8183, we get the following json data return: {"bit1":1,"bit2":1,"bit8":1,"bit9" :1,"bit16":1}

3.4. 01 AND 02 FUNCTION CODES

You can set the JSON node for the bit register of the 01/02 function code, but each
JSON node needs to set the register address once, so the number of bits read each time is
one bit. The difference with the bit of the byte register is: the bit of the byte register is still
read through the 03/04 function code, but only the value of one of the 2 bytes is taken; the
01/02 function code itself is read For bit selection, since only 1 bit is read at a time, the
position of the Boolean value is generally written with 1, if it is 1, it will display '1', otherwise

it will display '0'.
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Corresponding JSOH Kevword:

Modbus ETVU Settings
— Slave Address:

— Modbus Function Code:

— Regizter Address:

1. Data Length:

. Deeimal Foint Flaces:

. Enable shift and =cale:
. Data Format:

#dd unit name to rear:

Add gquotation for data:

|bitadrlr1

Modbu= RTU -

645 Frotocol(37 versiom)

— 645 Version! [g7 Verczion v]

Data source: Fixed String:

— Device ID: Q00000000001
— Data type: 410

v

Z Bwtes. 4 Bwtes order: Biz—Endian(In, * | (biz—endin 4 bwtes: D:

o - digit. After get as intenger left shift the decimal point.

Subtract integer: 0 then divide float: 1

Ibool -]

-

Bool walue at postien bit:

|

Figure 10 Byte register

When the Modbus function code is 01/02, the data length, data format, and the

number of reserved decimal places cannot be selected.

3.5. SHOW DESIGN RESULTS

Now click "Save JSON Design" to design and you can see the content of the designed

JSON format in the display box,

which is convenient for overview of the design. At the same

time, there is an index for comparison when entering "Add/View".

JSON To Modbus RTU Settings

1. Period of Send to Server:

The Uplayer Protocol of JSOH:

Select the cloud platform to access:

1000 (ms, range: 100 — 31718940, max 8. Shours)
Hone -

HOWEMAQTT -

GET/FDST UELinot include the ahead “http: /") J

The Variable Name of the POST (Ho need for pure json):

—

4. Add prefix to upload datalez 01 02): | Prefix format: |HEX ha
_———

5. After |1 timez of upload, =erial =send data: | ConditioniDef. empty):

6. Add or Remove Modbuz Registers:

Click Sare Setting and disply

Export/Import confiz file.

JS0N Upload T30H Download

Eemove All |

Save Setting

Tplaad Export Upload Impert | Dowrload Export| Downlead Import

12" -'rl-J
o wa

“time”:

“bitaddrl™: “string of bitaddrl”,

Figure 11 shows the results
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3.6. EXCEL EDITING

JSOM Te Modbus RTU Settings ot

1. Feriad of Send to Server: 1000 (ms, range; 100 — 31718940, max 8. Shours)

2. Select the cloud platform to aceess: Hone =
3. The Uplaver Frotocol of JSON: WORE /MITT '

GET/POST URL(not include the shead “http: /") |

The Variable Fame of the POST(No need for pure json):

4. Add prefix to upload datales 01 0Z): | Prefiz format: |HEX -
—————

1 : : ; oy .

5. After times of upload, serial =end dat&.J ConditioniDef. empty):

6. Add or Remove Modbus Registers: TS0H Upload TS0H Downl oad Remora kL ‘

7. Click Save Setting and disply Save Setting

8. Export/Import config file. Upload Export Upload Import | Mownload Exportf fDownload Imporg

{ - -
WANDABLIF™:0
i

"FANGGUAN-ID": ",
“TIRE* ##',
;EDHGKH—I" 0

l"vﬂ N- ﬂ'.
wwhw:n_ n'
l|'|i|- f‘. -T‘
“TENP":". ",
NHII'll L n,

Figure 12 Import and export CSV format

In order to facilitate editing, you can export the content of the design to CSV format,

then edit with EXCELL, then save it as CSV, and then import it.

However, CSV has formatting issues:

Hum JSOR Keyvords’ata Sourcesized striris slave adus function is register add45 device 1045 dataita Formzbyte ordite Form:

1 cy XYodbus RTIO 1 3 0 1 9410 2 0 .gned inte
2 EW Xodbus RTI 1 3 1 1 9410 2 0 .gned inte
3 EV Xodbus RTUI 1 3 100 1 9410 2 0 .gned inte
4 AV Xodbus RTI 1 3 101 1 9410 2 0 .gned inte
5 cv Xodbus RTI 1 3 102 1 9410 2 0 .gned inte

Figure 13 Data format error

At this time, you can save the CSV as XLS format for editing. After editing, save as CSV

format and import.
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3.7. BRACKETS AND ARRAYS

The new version of ZLVircom supports JSON array design. Give a simple example:

"reqBody":

0,1

In this example, there is only one JSON object regBody, its content is an array, the first
element of the array is data 0, and the second element is data 1. Here we treat the
bracketed array similarly to nested JSON, but this nested JSON does not require keyword

names and colons. The design steps are as follows:

Add JSON Node X

Following iz the ‘1. th desizn of register. It has been added: [

JS0H node data type: ]]efault value, including thiz node and later ones with { }, need Input JSON keyword)

Other Dat
" drray data(ineluding data by [ ], without JSON Eeyword) R
Current Time Format: | -

Corresponding J30N Eevword: - Data source: Fized String: [~ Ho quotation

Modbus ETU Settings 645 Protocel (37 version)
= Slave hddress: = 645 Version' [o7 Vorsion =] FEmuwbersi [0 v
- Device ID: (000000000001 {6 bytas)

— Modbus Function Code:

P

Dl 5 Datastype: T {ez. 9410 iz the energy sum)

1 Date Tenethy 2 j Bytes. 4 Bytes order: FizEndian(In v | (big-endin 4 bytes: Data ABCD, low address store 2 bytes AB)
2. Decimal Point Flaces: 0 digit. After get as intenger left shift the decimal point.

3. Ensble shift and seale: [ Subtract intager: lu— et ’17 Enbeded JSON Related

4. Data Format: Unsigned int Bool value at postion bit: [1 | | eit Emk |

E. Add unit name to rear: ]]e;ign and View

1

6. Add quotation for data:

7. The Period between two RTU emd: s (m=) must bigzer than 10.
Exit Design

3. Send data to server when data changed: [~
Save and Exit | Cancel and Exit

| Tel and Enter

9. If RS485 device off line set data to 0: [ Set data to 1 if online: [
Figure 14 Array object
Since reqBody itself is an object, not an array unit, the node type is selected as an
object

Data, not array data. Since its content is an array, according to the brackets are braces

The idea is that the data source of this reqBody is "nested JSON". Then click "Design Nested
JSON".
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4dd JSON Node X

Following is the Il.l. th desizn of register. It has been added: [

J50K node data type: ( Object data(Default value, including thiz node and later ones with { }, need Input JSOW keyword)

Other Dat
including data by [ ], without JSON Kewword) er Tata souree J
-

Current Time Format: |

Corresponding JSOW Eewword: | Data source: [LTIERIONL | Fized String [~ Fo quetation

Modbus ETU Settings 645 Protocol (97 version)
= Slave Address: = 645 Version! [97 ¥areion | FE numbers: |0 -
= Device ID: (000000000001 (6 bytes)

— Data type: 9410

= Modbus Function Code:

13

— Register Address: {eg. 9410 iz the enerzy sum)

1 D 2 v | Bytes. 4 Bytes order: BigEndian(Im v | (biz—endin 4 bytes: Data ABCD, low address stare 2 bytes AB)
2. Decimal Point FPlaces: 0 v | digit. After get as intenger left shift the decimal point.

3. Enable shift and scale: r Subtract integer: [0 then divide float: |l Enbeded J5ON Related
4. Data Format: Unsigned int ¥ Bool value at postion bit: |1 5 | Fir 2 |
5. hdd unit name to rear: Desi.g:n and View .

| Enber Fext I | Del and Enter

Exit Desizn

Save and Exit | Cancel and Exit

6. Add quotation for data: ||
: [toa ;
7. The Feriod between two ETU comd: {ms) must bigger than 10.

6. Send data to server when data changed: [~

9. If BS455 device off line set data to 0:1 St data to 1 if online: [

Figure 15 Array content

Next, design the first content of the array because it is the content of the array. So the
node type is array data. The data source is Modbus RTU collection, fill in the relevant
Modbus registers and other parameters. Then click "Go to Next" to design the second
element of the array, and the method is similar. After designing the second element, since
there is no more design, click "Save all and exit". Go back to the previous interface and click
"Save JSON Settings", then download it. The data posted is: {"reqBody":[2,3]}.

Now look at a more complicated example:

"reqBody":

"workshop_id:"1008",

"machine_code":"XS5114"

"workshop_id:"1008",

"machine_code":"XS116"
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The content of the array here is not a simple data value, it is a JSON itself.

Add JSON Node b

Following iz the Il.l.| th design of register. It has been added: [

JSO0F node data twpe: §# Object data|lefault value, including this node and later ones with { }, need Input JSOW keyword)

Other Data semrce

" hrray datalincluding data by [ 1. without JSOW Eeyword)
Current Time Format: | L]

Corresponding J30N Eevword |regBudy I Data somrce: [Embeded J30H = Fixed String: [~ Ho quotation

Modbus KTV Settings 645 Protocel(37 version)
= Slare Address: ! - 645 Version [57 yorsion | FE nubars: [0~
= Modbus Function Code: 3 ~ Device ID;  [0DOOOOOOOOOT (& bytes)

G leciste e : 5 lakaitypes g {egz. 9410 is the energy zum}

1.

. Add quotation For data: | | T
The Period hetween two RTU omd: S (mz) must bigger than 10.

. Send data to server when data chenged: [
Save and Exit |Cancal and Exit

. If B5485 device off line set data to 0: [  Set data to 1 if online: [

Lfotenet z :l Bytes. 4 Bytes order: BigEndian{In v | (big-endin 4 bytes: Data AFBCD, low address store 2 bytes AR}
. Decimal Point Places: 1] digit. After get as intenger left shift the decimal point.

. Ensble zhift and seale: | | Subtract integer: |J therirdivide float: |1 Enbeded TSOF Related
. Data Fornat: Unsigned int oot e 5 IEnter Enbeded | Eit Brbeded ‘

. Add unit name to rear: De=ign and View

Exit Design

Figure 16 Step 1

Here in 1.1, the previous example 1 is to select the node type as "array data", and then

directly design the data in Modbus format, but the data content here is a JSON object, so

you need to select the data source as "nested JSON", and then click "Design nested JSON".

Add JSON Node X

Following is the |1.1. th desizn of regizter. It has been added: [

JS0F node data type: ( Object data(lefault value, ineluding thisz node and later ones with { }, need Input JSOW keyword)

Other Data seurce

ncluding data by [ ], without JSON Keyword)
Current Time Format: | LJ

Corresponding JSON Kewword: Data source: mbeded JSON | Fized String: [~ Ho quotation

Modbus BTV Settings 645 Protocol(97 versien)

= Blave Address:

— Modbus Function Code:

Register Address:

. Add unit name to rear:

. Add gquotatien for data:
. The Period between two RTU emd: it (ms) must bigger than 10.

. Send data te server when data changed: [~
Save and Exit |Cancel and Exit

. If ES485 device off line set data to 0:[  Set data to 1 if online: [

— 645 Version:

FE numbers: |0 -
~ Device In;  [00DDOODOODOL (6 bytas)
sellataityre FEAL (eg. 9410 is the energy zun)

P

iidats Denth z j Bytes. 4 Bytes order: BigEndian(Iny v | (bigendin 4 bywtes: Data ABCD, low address store £ bytes AB)
. Decimal Point Flaces 1] - | digit. After get as intenzer left shift the decimal point.

Enable =hift and scale: [ | Subtract intezer: |0 theridiveaa  flonts It Enbeded TSON Related
Data Format Tosiee e BSil v st pestisuitit [l IEntar Embeded | Exit Enk |

Des“ig:n P

Il

| Del and Enter

Exit Desizn

Figure 17 Step 1.1
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Then design two object types in steps 1.1.1 and 1.1.2, Modbus source data
workshop_id and fixed string source data machine_code.

Add JSON Neode X

Fallowing e thes [IEL 1 atiertin fire bt Far Tt hae Do entiadded ]

J30F nede data twpe: (& Objeot data(Default value, including this node and later omes with { ], need Input JSOH keyword)

Other Dat
{ i frny duta ineluding Hataiby  [N] pithents Jo0N K mcr 4l ettt

Current Time Format: | ﬂ
Corresponding J30H Keyword: I °r]‘5}‘°1’—ig Data source: odbus ETI 2 Fixed String [~ He quotatioen
Modbus RIV Settings 645 Protossl(07 version)

- Slave Address: |1

— 645 Version: [a7 Version «| FE numher=: |0 -
~ Modbus Function Code: 3 - - Device ID:  [0D0DOOOOODOI (& bytes)

jles o ieees 0 — Data type: 9410 {ez. 9410 is the enerzy sum)

Lo Leistncth 2 x| Bytes 4 Bytes order! [B{; Fndian(lm v | (big-sndin & bytes: Data ABCD, Low addreze store 2 bytes AB)
2. Decimal Point Places: u] w | digit. After get as intenger left shift the decimal point.

3. Enable shift and scale: r Subtract integer: |0 then divide float: |1 ~Enbeded JSOK Related-
4. Data Format: Unsigned int il Bool value at postion bit: |1 , i by | 3 c ‘

5 Add unit name to rear e e
g, add tation for data:
ZRGTSELOT RSt s e I Enber Next I Del and Enter

-
7. The Feriod between two ETU cmd: 100 {m=z) must bigger than 10. |
Exit Design

3. Send data to server when data changed: [~
Save and Exit |Cance]. and Exit

@

. If E5485 device off line set data to 0: ]  Set data to | if online: [

Figure 18 Step 1.1.1

Add JSON Node X

Following is the |2. th desizn of register. It has been added: [

JS0H node data type: §% Object dataflefault value, including thiz node and later ones with { !, need Input JSOW kewword)

Other Dat
" frray data(including data by [ ], without JSON Keyword) Al At

Current Time Format: | _vJ
Corresponding JS0N Eeyword: I"'ac}‘i“e—COde I Data source: Fixed String: f5114 [~ Ho quotation
Modbus ETU Settings 645 Protoeal (97 version)

— Slave Address:

— 645 Version! (47 Version | FE mmbers: |0 hd
— Device ID: 000000000001 {6 bytes)
~ Data type: 2410 {eg. 9410 iz the energy sum)

— Modbus Function Code:

— Register Address:

P

Tilstene b 2 j Bytes. 4 Bytes order: BigEndian(In v | (bigendin 4 bytes: Data AECD, low address store 2 bytes AB)
2. Decimal Foint Places: 0 digit. After get 2z intenger left shift the decimal point.

3. Enable chift and scale: [ Subtract integer: |0 then divide fleat: |1 Enbeded JEON Related
4. Data Format: Unsigned int Bool value at postion bit: |1 nter En 2 | : mbe |

E. Add unit name to rear: ; Tesign and View-
6. Add quotation for data: B I Enber Hext I Del and Enter

Exit Desizn

Save and Exit | Cancel and Exit

100

7. The Feriod between two ETU cmd {ms) must bigger than 10.

8. Send data to server when data changed: [

w

If RS485 device off line set data to 0: [ Set data to 1 if online: [

Figure 19 Step 1.1.2

Note here that you need to click "Go to the next", in the empty content node (that is,
1.1.3), click "Return to the previous level" to enter "1.2". 1.1.3 here is actually a non-existent

node.

"1.2" is also an array type, and the data source is nested JSON, please refer to step 1.1.
After that until "1.2.2", click "Save all and exit" directly.
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The format of the last uploaded data is as follows, among which the workshop_id is

read from the Modbus register.

Properties 2 x | 7$192168.1.121:1024 ik

Client Made =
DestIF: s e o o
‘@ 192.168.1.121:1024 Rt e |l || |Dlessiosase B |0 me | Send | Seop |
S [ Send Hex [ Send File[ Send Received

Server Mode Clear | Option Froaddpti
ption
DestPort: 11333 I ]
[~ LocalPort
{4001
Tvpe |TCF i

1‘“ AtuoConn
0 H

Eve
mj

Eve |0 ms
|Rec StopShow] Clear] Save I Dption] I~ ShowHex
Connect

[~ Save(In Time) |

Count

= ' reqBody”: [{ workshop_id":1, “nachine_code”: "XS114"},
| [{"#orkshop 1d":2, "machine code”: “XS116"}]}

Recy

Clear

Figure 21 Step 1.1.3

3.8. CANNOT READ AND CLEAR

When a register cannot be read, a data value of 0 can be used to indicate that the data

has not been read.

Add JSON Node X

Fallowing ez thes 1 #he destorizn P regyater, 7t Has haenzadded: |0

JS0W node data type: (& Object data(Default ralue, ineluding thiz node and later ones with { ), need Input JSOW kewword)

—Other Data source-

" frray datalincluding data by [ 1. without JSON Eeyword)

Current Time Format: | |
Dorrespondsng - JS0H Kiywor 1 ]tesﬂ Data sowrse; |Modbus ETU - Fixed String [oHe quststion
~Modbus ETU Settings- . 645 Frotoeol (97 version) 1

- Slave Address: 11 - 645 Version [37 yorsion  v| FE mumbers: [0 -]
— Modbuz Function Code: {3 - — Device ID: 1000000000001 {6 bytes)

— Register Address: JU — Data type: 19410 (eg 9410 is the energy sum)

LRI e [o =] Brtes. 4 Bytss order: [gi Endian(Tn v (bigendin 4 bytes: Dats ABCD, Low adiress store 2 bytes AE)
2. Decimal Point Places: 10 w | digit. After zet as intenger left shift the decimal point.

3. Enable shift and scale: r Subtract integer: |0 then divide float: i Enbeded JSON Related
4. Data Format: {Unsigmd int o A e e e S5 m P e | R aiesnbed ‘
B Add unit name to resr: DerlerianliVien

6. Add quotation for data: [
LES e Enber Hext | Del and Enter
7. The Period betraen tro BT and: |'™° {ms) must bigger than 10. |
Exit Design

3. Send data to server when data changed: [~

Save and Exit | Cancel and Exit

. If RS485 device off line set data to 0:[F Set data to 1 if online: [

@

Figure 22 Clear data
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Here we design a test JSON, pay attention to check the RS485 device offline data
clearing. When the register can be read, the data sent is {"test":123}, where 123 is the actual
register content. Once the device is offline or the data cannot be read, it will be uploaded as
{"test":0}. This way can avoid saying that the data still exists after the device is offline, which

can give people a misunderstanding.

3.9. DEVICE OFFLINE

If the data cannot be read, the data is 0. In some cases, it is impossible to judge that the
device is offline. For example, if the data content itself is 0, it is impossible to judge whether
the device is offline or the data is 0. In addition, sometimes the device has multiple registers
that need to be read, so a separate JSON keyword should be used, such as {online1:0} as 0 or
1 to indicate that the device is online. For this, you can design onlinel as follows. First design
all the registers, and then add a JSON node:

Add JSON Node x

Following is the |1 th design of register. Tt has been added: [~

J30N node data type: & Object data(Default value, including thiz node and later ones with { }, need Input JSOW keyword)

Other Dat
¢ mrray datafincluding data by [ 1, without TSN Kewword) er Jata souree

Current Time Fornat: | -]
e e |°“1i1‘91| Data sourge; [Medbus BTV = Fixed String [~ o quotation
Modbus RIV Settings 645 Protocol(97 version)
psleve i - 645 Version: [57 Varsion  v] FE mumbers: [0 =
= Modbus Funotion Code: - Device ID:  [00000000C001 (& hytes)
~ Begister Address: . — Data type: G410 {az. 9410 is the energy sum)
et 2 x| Bytes. 4 Bytes order! [BjEndian(Tm | (biz-endin 4 bytes: Data ABCD, Low address store 2 bytes AR
2. Decinal Point Flases: [0 =] dizit. After get as intenger left shift the desimal point.

3. Eneble shift and scale: [ Subtract integer: [0 then divide float: |1 Embeded JEON Related
4. Data Format: Unsigned int ¥ Bool value at postion bit: |1 ; I e | beds |

E. Add unit name to rear: Tezign and View
6. Add quotation for data: I Erber Hast | 5] and Fober
7. The Period between two EIU omd: 100 (ns) must bigger than 10. |

Exit Desizn

8. Send data to server when data chanzed: [

Save and Exit | Camcel and Exit

@

. If BS4E6 device off line set data to O: Set date to 1 if online:

Figure 23 Device online

The name here is onlinel, which can be taken at will. The register number can select an
arbitrary existing register. The most important thing is to check the Rs485 device offline data
clearing and if the device is online, regardless of the register content, it is forcibly set to 1. In
this way, even if the data read is O, it will be 1 as long as the data read. That is, onlinel has

only two data, 0 and 1. 1 means online, 0 means offline.
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3.10. PAN AND ZzOOM

Pan and zoom are the data content read by Modbus register minus a 2-byte integer,
and then divide by a single-precision floating-point number to get a single-precision

floating-point number, as shown in the figure below:

Add JSON Node

Fallowing vevthe [T e e R

JE0F node data type: % Object data(Default value, including this node and later omes with { [, need Imput JSOW keyword)

-Other Dat
() by d st (AnE L dbng data: by [t thont i JE0R-Keyyord) or Tate mamees

Current Tine Format: | =
Cirraxponding: THOH Keyword Dats sowrce; [Modbus KTV - Fixed String: [ o iqus tation
Modbuz RTU Settings 645 Protocol (97 version)

= Blave Address:

- 645 Version [57 yersion v FE mumbers: [0 -
- Device ID:  [000000ODOOOL {6 btas)
— Data type: (3410 {2z, 9410 is the energy sun)

Bytes 4 Bytes ovder’ [pr "5 31 0(Ton v | (biz-endin 4 bytes: Data ABCD, low address store 2 bytes AB)

digit. After get as intenger left shift the decimal point.

CHbtresriTnte s then divide float: [123.123 Embeded JSON Related

— Modbus Function Code:

— Register Address:

1. Data Length:

= | R
I<

2. Decimal Foint Flaces:

<l

3. Enable shift and seale:

4 Data Fomet: ool value ot postion bit: [I] fater Babede | |
5 Add unit name to rear: Desizn and View :
6. Add quotation for data: I~ Frber Hext | Dl and Eatar
2 THa Plartod betieerstys  RTV cnds | ° (ms) must bigger than 10.

Exit Design

4. Jend data to server when data changed: [~
I Save and Exit ICancel and Exit

. If BS485 device off line set data to 0 [ Set data to 1 if online: [

@

Figure 24 Pan and zoom

As shown in the figure, design a JSON keyword test, read station address 1, 1 register (2
bytes) of register 0, then subtract 1 and divide by 123.123. This is equivalent to shifting the
data read by the register down by 2 units, and then shrinking it by 123.123 times. When the
register content is 124, the uploaded data is {"test":0.99"}, (124-1)/123.123=0.99.

Note that this only supports Modbus RTU data source, the data length is 2, 03 or 04
function code, Floating point output. The number of decimal points can be selected from 0
to 4. The most important thing is to check the option to enable pan and zoom. Enter an
integer in the minus integer, the range is -32768 to 32767, divided by the float Enter a

floating point number in Points.

3.11. DATA CHANGE REPORTING

In some cases, in order to reduce data traffic, it is not necessary to upload data
frequently. Only need to upload the collected data when there is a change. At present,
ZLVircom version 5.30 and above can realize this function with 1.589 firmware. The actual
method is to set the upload time period to be very large, the maximum is 8.8 hours. From
the traffic point of view, this is equivalent to not uploading data at this time, but if you check
the data change upload, every time a node's data changes, it will trigger the upload of all

data. The data change here can be configured for each JSON node, and can be used to
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trigger upload after the device is offline (at this time, the data content changes so it can also
be uploaded). As a typical case, we collect DI status and upload it when it changes.

Add JSON Node x

Following i= the (1. th design of register. It has been added: [

JSO0F node data type: (% Object dataiDefault value, including this node and later ones with { }, need Input JSOW keyword)

Other Dat
(irray datativebiding data by [ 1 wiehont J0NsKepwird) er Jaba souree

Current Time Format: | ﬂ
Corresponding JSON Eeyword: alarm Data sourge: [Modbus ETU A Fixed String: [~ Wo quotation
Modbus ETU Settings B4E Protocel(97 versien)
- Slave fddress: ! — 645 Yersion! [37 Version w | FE numbers: |0 -
= Modbus Function Code: 1 ~] - Device ID:  [0D00CO00000L (6 bytes)
SR L 1 - Data type: 5410 o L R Corr)
1 Mats Lencihl 2 Bytes. 4 Bytes order’ [Bi_ Fodian(To v (bizendin 4 bytes: Dats ABCI, low address sters 2 bytes AB)
% Dacinal Point Flases: ] digit. After zet as intenger left shift the decimal point.
5 Eaable ehirt il esaler n ubivaet iategass [0 then divides flont:  [L Enmbeded JSON Related
4. Data Format: boal Bool value at pestion bit: I = : : | : . ‘
5. Add unit name to rear: Design and View
6. Add quotation for data: | Faber Hant | i
7. The Feriod between two RTU omd: 100 (m=z) must bigger than 10.

Exit Desizn

5 ISar\d T 1 T S |7|

Save and Exit I Cancel and Exit

& P REas dert omtol I mer met data toi ¥ ] Set data tod S Eondihes [

Figure 25 Data change upload

Here you need to check the data change to upload data. If the RS485 device is offline
reset, it will trigger the report when the device is offline. However, this offline report is
limited to the original data value of 1. If any offline report is required, a separate JSON node

needs to be added. Refer to the introduction in the "Device Offline" section.

In addition, add another node of alarm2 with address 11, but uncheck the data change

upload.

Normal data is uploaded once in 10 seconds. If the bit of address 10 changes (alarm) at
this time, the report will be triggered immediately (actually, it takes several hundred
milliseconds for the data to change due to the rotation, and the upload will be slightly
delayed). But if the bit of address 11 changes, the report will not be triggered because the

change report option is not checked.
When the alarm is 1, the report will be triggered immediately if the device is offline.

3.12. JSON ISSUANCE

JSON issuance realizes the matching of a single JSON keyword and the output of the
corresponding Modubs command. This does not require that the issued string matches
exactly, but as long as there are corresponding JSON keywords and related data in the issued

data.
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Following 15 the |1 th JSON to serial setting, And 1z already add B

(™ Modbuz Write Coil Command

¥hen receive data || (including the JSOW name, comma, gquotation and data)from network.
Then zend Modbus write coil command with slave address |1 regizter address 0 content |0ff

(* Modbus Write Register Command

When receive data {includinz the TSON name, command, quotation) from metwork.

Then send Modbus write single/multi register command with slave address 1 register address 0

And the data iz follewing the JSON name, the write data size iz |2 ﬂ Bytesz(l regizter iz 2 bytes).
The byte order of 4 btye iz |BizFndianiInvers *

(" Tranzfer metwork data to serial tramsparently({All other JSOF to Modbus transfer will be disabled).

4dd Fext | Save and Exit | Cancel #11

Figure 26 Sending JSON to Modbus

Click the "JSON Download" button of "JSON to Modbus RTU Settings" to open the
above dialog box. It is divided into three categories: Modbus setting coil instructions,

Modbus write register instructions, and transparent transmission instructions.

Modbus setting coil command: It is the 05 command, where you can specify the slave
address, register address and set it to On and Off. In terms of data, if it corresponds to the

JSON of "alarm":"1", you need to write the complete ""alarm":"1"" into the box, including

guotation marks and colons.

Modbus register write instruction: it is the 06 instruction, currently supports 2 to 4
bytes, that is, 1 and 2 register writes. The data must be integer (without decimal point). Here
you can set the sending station address, register address, and the number of bytes. If it is 4

bytes, you can select the big-endian format or the little-endian format. For data convenience,

if the corresponding method is "temp":"1234", you need to enter ""temp":"" in the input

box. Here, you need to enter the characters before 1234, including quotation marks.

For the transparent transmission method, the issued command will be transparently

transmitted to the serial port without analysis. Once the pass-through party is selected
In this way, all JSON delivery and parsing will be disabled.

3.13. 645 TIMING OF THE AGREEMENT

The time service of the 645 protocol is 68 99 99 99 99 99 99 68 08 06 SS MM HH DD
MM YY CS 16, where SS MM HH DD MM YY are seconds, minutes, hours, days, months, and

years.
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Cooperate with ZLVircom5.32 and 4.99 (ZLSN7044)/5.92 (ZLSN2043) firmware to realize
timing configuration. Copy the following character string "68 99 99 99 99 99 99 68 08 06
TIME[25...30] CRC[3] 16" to the serial port for simultaneous output command when sending;
copy "TIME[0]" to the output condition .

Note that you must set at least one JSON data to be sent in order to implement timing
and delivery. In addition, the time service can only be done after the TCP connection is
established, because the time service occurs when the network is sent. If the TCP is not

established, it will not be sent, and there is no time service.

JSON To Modbus RTU Settings *

1. Period of Send to Server: ;SDDD {ms, range: 100 - 31718940, max 3. Shouwrs)
2. Select the cloud platform to access: lHone vi

3. The Uplaver Frotocol of JSOH: |HEINE}T|[QTT vi

GET/POST URL{not include the ahead “http: ¢} |

The Variable Hame of the POST(Fo need for pure json): I

4 Add prefix to upload datalez. 01 0Z): I Prefix format: |HEY -

T — e
B, After |1 times of upload, serial send data: 39 99 99 68 03 06§ Condi tion(Def. emptw): TIHE[0]

6. Add or Remove Modbus Registers:

JE0H Upleoad TJSOF Downdoad

Remore A1l |

7. Click Save Setting and di=zply Save Setting
8. Export/Import config file. Tpload Export Upload Import Download Export| Download Import
{ oy

a0

Figure 27 645 timing configuration

The "TIME[O]" here is optional. If it is filled in, the time service will be sent after the
device obtains the effective time. If you do not fill in, the time service will be sent under any

circumstances. If the time service is incorrect, it will cause problem:s.

4. JSON TO MODBUS RTU

JSON to Modbus RTU supports 05/06/16 command. If you need to use the 15 command

to set multiple coils, please use the 05 command multiple times.

According to the length of the number of bytes, the system will automatically select the

06 or 16 command to send. Here are examples of setting coils and setting registers.
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If you receive {alert:"on"} JSON data, you need to use the 05 command to set the
station address 02 and the coil starting with register 03. Then in: JSON to Modbus interface,
click "JSON Delivery"

1. Feriod of Send to Serwver: 1000 (ms, range: 100 — 31718940, max 5. Shours)
2. Select the cloud platform to access: Hone =R

3. The Uplayer Frotecol of JSOH: -

GET/FOST UELinot include the shead “http:/ /") |

The ¥ariable Hame of the POST(Ho need for pure json):

4. Add prefix to upleoad datafesz. 01 02): | Frefix format: HEX -

—
5. After times of upload, serial send data: i Condition(Def. empty):

5. Add or Remore Modbuz Registers: TSOF Upload ] I_]'SUH Downloadl Rarroa s |
7. Click Save Setting and disply Save Setting

§. Export/Import config file. Upload Export

Download Export| Download Import

Upload Import

Figure 28 Enter JSON to send

The configuration interface is as follows: pay attention to the alert: "on setting that

needs to be written.

JSON to Serial Command Settings b

Fol Lowsmngsa s thias |1 Th =TSO o s arsal i bl e dhnd e valraadyradd m
5 Modbus Write Coil Command |

When receive data [aler {including the TSOW name, comma, guotation and data)from networls.

Then send Modbus write coil command with slave address _register address content m

{" Modbus Write Register Command

When receive data {includingz the JSOM name, command, quotation) from network.

Then send Modbus write single/multi register command with slave address |1 register address |00
#nd the data is following the JSON name, the write data size is [z + | Bytes{l register iz 2 bytes).

The byte order of 4 btye is |Big Endian(Invers v]

(" Tranzfer network data to serisl transparently(sll other TSOW to Modbus transfer will be dizabled).

Add Hext | S and ik I Cancel A11

Figure 29 Configure coil
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Click "Next" to add another delivery conversion, otherwise click "Save all and exit".
After returning to the main interface, click "Save JSON Settings", and then click "Return".
Then pay attention to click "Download" on the download interface. This completes the

configuration.

If {power:"12345"} is sent now, the power value 12345 needs to be set to station

address 2 and register 3. The settings are as follows:

JSON to Serial Command Settings .

Following is the Il th JSOF to serial settinz, And is already add I

" Modbus Write Coil Command

When receive data l (including the JSOH name, comma, gquotation and data) from network.
Then zend Modbuz write coil command with slave address |1 register address |l:l content |fo vi

I(:' Modbuz Write Regizter Comma.ndI

When receive dat (including the JSON name, command, quotation) from network.
Then zend Modbus write singlefmulti register command with =lave addreszs register addreszs D

#and the data is following the JSOH name., the write data size is Bytes(l rezister iz 2 hytes).

The byte order of 4 btye is Eiz—EndianiInvers

(" Transfer metwork data to serial transparently(All other JSONW to Modbus transfer will be disabled).

4dd Fext | Save and Exit I Cancel #11

Figure 30 JSON setting register

Note that the keyword here only needs to enter power:", and you do not need to enter
the following 12345, because this value is changed, but you need to enter a colon. If the

guotation marks are in the issued data, you also need to enter quotation marks.

5. MQTT

MQTT can be used alone or in conjunction with the JSON function. When used alone,
the MQTT function transparently transmits serial port data to the MQTT server. That is, the
data received by the serial port is used as the load of MQTT. At the same time, the payload
of MQTT will be output from the serial port in a transparent way. Realize serial port to
MQTT.

5.1. DEVICE CONFIGURATION

First search for the device, then click Edit Device:
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i~ Device Info -~ Network - Advanced Settings
Virtual Serial |Not Use - IP Mode | static ~| ||/ DNSSeverP | B8 . B . 4 . 4
Dev Type IP Address [192 . 168 . 1 . 200 Dest. Mode |Dynamic |
Dev Mame Port |1[]25 Transfer Protocol ]I‘-Jone J
Dev D (| || Work Mode [ ~| || KeepAlive Time |60 (s)
Firmware Ver /1452 Net Mask | 255 256 255 . 0 Reconnet Time 12 (s)
Gateway EECTEEE Hitp Port 80
-Function of the device
= Dest. IP/Domain |192.168.1.13 Local Ilj UDP Group IP 230 . 30 .76 . 1
= Dest Port |1[]24 I" Register Pkt: [T ASC]
5 = o . [ Restart for no data every 300 Sec |
Baud R [~ Enable send parameter every 5 Min
= aud Rate 115200 v] A
= Data Bits 8 v1 More Advaced Settings... ‘
7 o Parity MNone '] £ g
; ,1—_] ~Framing Rule
rs Stop Bits Max Frame Length 1300 (Bye
| Flow Control ‘None jv Max Interval{Smaller will better) |3 (Ms)
Get Default | 3ave As Defaul] Load Default Modify Key J |:irmware.|’Conﬁ] Restart Dev | Modify Settingl Cancel ‘
Figure 31 MQTT configuration 1
Click "Firmware and Configuration", the configuration download and design dialog box
will pop up:
ZLAN webpage8icode download tool >

* Webpage directly download mode -
Webpage directly in local PC:

E\FAQ-QUECTELBE TO ETHIRS485 TO ETH BIMQTTWWQTTHTTPD j _J
Special configs: Clear all

7L MB conﬁgj p(l‘l‘l’ conﬂq 50N conﬂ;i Reg packeti

" Code file download mode
Select code file:

CMirmware.bin _J J

+ Download through the netwaork " Download through serial port

Device IP address or domain: ]192'158'1'200 Serial port: COM112 v ]
Download port (Don't modify): 1092 Baundrate: 115200 : ]

RedeE moduchime |2003 ~| Dewp: [285C4FsiFsAF  BindID

Flash size: 55 .1 KB

Please close the opened webpage of the modual in the browser, before start download.

Figure 32 MQTT configuration 2

Here select "Web Directory Download", and then select an empty directory, such as the
MQTTHTTPD directory, and then click "Clear All" to clear the previous design (note that if the
previous design was designed according to JSON, do not clear all, otherwise the previous

design will be cleared. JSON design). Then click MQTT configuration.
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MQTT connect settings

M3TT serwer IF:
MITT zerwer port:
Uzer name:

Kev:

MQTT ID:

Subscription topic:

Fublizh topic:

bddvanced

X

14. 215, 190, 20

1883

bt ijzewd/ zlanname

o o o o R R R
lanid
lan=ub
lan=ub

Save Delete Cancel

Figure 33 MQTT configuration 3

The configuration instructions here are as follows:

1 Server domain name or IP: here is the IP of the MQTT server, the maximum length is 30

characters.

2 Username:is the username of the MQTT server.

3 Password: is the login password of this user.

4 Client ID: It is the client ID of MQTT.

5 Subscribe to the topic: It is the topic subscribed by this device. When other devices

publish this topic, the server will send it to this device. If you are only publishing, generally

you do not need to fill in this field.

6 Publish topic: The topic of the data sent to the server when the device serial port is

converted to MQTT.

7 MQTT advanced parameters: used to configure advanced parameters.

8 Save MQTT settings: After designing, click this button to save, and then click the

"download button" in the web page download directory to download.

Now click "MQTT advanced parameters" (generally no need to configure advanced

parameters):
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MOTT Advanced Settings >

Protocol wersion: |3.1.1 -

Last-will Retain: m
Becp A nide: 60 (=) Will QOS: -]
Clean Session: m Subscript Q05 m
Enable Will: 0 | Publish qoS: T
Ii Save Publish: m

Lazt-will Topic:

Lazt—will Mes=zage: |

O | Cancel |

Figure 34 MQTT advanced parameter configuration

Described as follows:

1 Protocol version: The current mainstream is version 3.1.1, if you need to choose version

3.1, please choose here.

2 Keep-alive time: The heartbeat time of MQTT, the minimum is 10 seconds, and the

default is 60 seconds.

3 Server clear subscription: Whether the server clears the subscription information after

the client is disconnected.

4 Whether to enable the last wish: whether there is a last wish.
5 Last wish theme: Last wish theme.

6 Last will information: information about the last will.

7 Whether to save the last wish: whether the server needs to keep the last wish message

sent to the client when the client is abnormally offline.
8 Last wish quality: the delivery quality level of the last wish message sent by the server.

9 Subscription quality: The delivery quality level of the subscription. In some cases, it

needs to be set to 0 to prevent disconnection caused by retransmission.

10 Publish quality: The delivery quality level of the message published by the client. In

some cases, it needs to be set to 0 to prevent disconnection caused by retransmission.

11 Whether to save the publication: whether the server keeps the last message (if there is

a new client subscription, it will be sent to the client)
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We will not modify the advanced parameters here. Click "Save MQTT Settings" directly.

Then click "download":

* Webpage directly download mode
Webpage directly in local PC:
BTN T T R 55 TO ETH BMATTMQTTHTTRD ;| J

Special configs: Clear all |

ZLMB conﬁ§| WQTT conﬁgi JSON conﬁd Reg packeti

" Code file download mode
Select code file:

CMfirmware.bin j J
{* Download through the network " Download through serial port

Device IP address or domain: |192.1EB.1.200 Serial port: |CC|M112 .i
Download port (Don't modify): |1092 Baundrate: 115200 =

Device modualitype: 2003 | DevD: [285C4FeIFEAF EindIDl
Flash size: 256 v| KB

Please close the opened webpage of the modual in the browser, before start download.

Figure 35 Download

After downloading, click OK, and you will return to the device management dialog box.
You can see that the device's destination IP, working mode, and destination port have been

automatically modified to the MQTT settings:

Device Management X

Vircom St.. | Dev ID
14.215.190... |TCP Cli.. Not.. |Haven 2 2 |4F61F5AF |0 |D

Auto Search

Figure 36 Automatic modification

If there is no automatic modification, you need to set the destination IP, working mode,

and destination port in the device edit dialog box. Then click "Edit Settings".
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Device Settings X

~ Device Info ~ Network ~Advanced Settings

Virtual Serial Im IP Mode [static ~| ||onsseverir | 8 .8 .4 . 4
Dev Type |7 IP Address | 192 168 . 1 . 200 Dest. Mode |Dynamic ;}
Dev Name IW Port iU Transfer Protocol | Nane Li
DeviD Imﬂl Work Mode  [TCP Client | | KeepaiveTme [600  (9)
Firmware Ver [V1252 Net Mask [255 255 255 0 ReconnetTime |12 (g)
Gateway [ 192 168 . Http Port [80

Dest. IP/Domain m ﬂi UDPGrowplP [ 230 90 76 _ 1
Dest. Part M I Register Pkt: Ii [~ Ascl

e ™ Restart for no data every
[~ Enable send parameter eye g Mi

S - g

¥ Madbus TOP To RTU B taienn

7 Serial Commnad Data Bits Is vl More Advaced Settings... |

Serial Cormmnar
¥ DHCP Support Parity |N0ne jv
; Iﬁ ~Framing Rule
™ Storage Extend Stop Bits Max Frame Length |13[][] (Byte!
7 MultFTCP Connection Flow Contral INone :Iv Mazx Interval{Smaller will better) |3 (Ms)

~Function of the device

™ el Downiload

¥ DHE System

Sec.

¥ REAL COM Protocol

Save As Defaul” Load Default I | Modify Key I |:irnmare!00nﬁ! | Restart Dev “Modify Settingl Cancel |

Figure 37 IP configuration
This configuration is complete.

5.2. DATA TEST

After the connection is completed, the LINK light (usually the blue light in the middle) of

the device turns on. It indicates that the device is normally connected to the MQTT server.

Now open the serial port tool:

i SSCOM V5.13.1 Serial/Net data debugger, Author:Tintin, 2618058@qq.com(Newest version) - O X
PORT COM_ Settings Display Send Data Multi_Strings Tools Help EZEEE Fifti=

[18:33:03. 663]0UT—+<fdev send |
O

ClearData| Openkile SendFile | Stop [ClearSend[” OnToplW Engish SaveConfis| EiT | —|
Contfun|CONI12 USB Serial Port | [ MEXShow Savelata || ReceivedToFile| [ Sendi®X [ Sendfvery1000_ms/Tinfy AddCrLE _j
@ Cl“““‘lG More Settingd|[¥ Show Time and Facke OverTime:|20 Nol_BytesTo!EEE ~ [Feri £x{None |

[~ RT5 f# DTR Baudiat]175200 v [fdev send |

ATEGWERSSCINE [ apm
EEEmETOrEEEr L

Figure 38 Serial port sending and receiving
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Use the same baud rate as the device to open the serial port and send data "dev send",
and then see the returned data "dev send" in the receiving window. This is because we
publish the dev send message to the MQTT server under the subject of zlansub. But at the
same time our device is also subscribed to the topic zlansub, so the server will immediately
send us a subscription message, and the content of the subscription message is dev send.
This information is sent and downloaded as the MQTT payload, and is output from the serial

port through transparent transmission.
If other devices publish information, this device can also receive the data.

Generally speaking, users can directly transparently transmit serial port commands
(such as Modbus RTU) commands to the MQTT server. In addition, you can also use the
JSON function, using automatic Modbus RTU format collection, and regular JSON format
uploading. In addition, you can also find Shanghai ZLAN to customize some non-standard

instruments and host computer protocol formats.
6. MQTT+JSON TO MODBUS RTU
Combining the above JSON and MQTT can achieve the following functions:

1. The MQTT-based protocol is used to establish a connection with the server, and data

communication is carried out in the form of subscription and publication.
2. Support independent design and automatic collection of Modbus RTU registers.

3. Support the conversion of specific Modbus register content into JSON format and send it

regularly and actively.
4. Support adding device ID to JSON format to facilitate cloud identification of devices.

If you need MQTT+JSON to Modbus RTU function, you can design MQTT and JSON
separately, in no particular order. Do not click the "Clear Design" button after designing one
type. After the two designs are finished, click the "Download" button together to download

the contents of the device.

Generally, you can manually restart the device after downloading to load the settings.

7. HTTP POST/GET+JSON

In addition to MQTT, the host computer protocol can also choose HTTP protocol, and
upload data through POST and GET instructions. Let's take the POST command as an

example to introduce.

If you need to support the POST/GET+JSON function, choose the ZLVircom
configuration tool to select version 5.17 and above; if you need to support POST command,

the 2003 firmware needs to be version 5.81 and above (only
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If you support GET, you can use the ordinary version 2003 firmware that supports
JSON).

JSON To Modbus RTU Settings >

1. Feriod of Send to Server: 000 (ms, range: 100 — 31718840, max & Shours)
Z. Select the cloud platform to access: - -

3. The Uplaver Frotocol of JSON:
GET/FOST URL(not include the shead “http:/#") |L1°§- esdnr 07 ' zesesfarticlef/det U7 '"'""'l
The ¥ariable Hame of the FOST(Wo need for pure jsom):
4 Add prafix to upload datalez 01 02): | Prefix format: |HEX =
5 After [ times of wpload sericl zend data: | CoRdiEi Tt ahpin

6. Add or Eemove Modbuz Registers: 50K Upload TE0H ]]ownloa&| Eemave ALl ‘

7. Click Save Setting and disply Save Setting
§. Export/Inport config file. Upload Expert Upload Import | Dewnload Export] Download Import
FOST /wrifvE2 HITE/1.1

Content—Type: a];:pli;ati ond json
Content-Length:

Host: = . Com

i
“Stcd”; "m £

Tmi' ﬂ'h“l
“Prk™: “admin”,
“Liuliang”:0.,
*LiuSq”:0.,
“ShuiWei":0.,
“Totalliuliang” :0.

Figure 39 POST+JSON

ZLVircom version 5.17 adds two options in the JOSN to Modbus RTU settings, as shown

in the figure:

1. JSON upper layer protocol: If it is no protocol or MQTT protocol, please select the first
item: "NONE/MQTT". If it is HTTP POST, please select the second item "HTTP POST", if it is
HTTP GET, please select the third item "HTTP GET".

2. POST/GET URL: When choosing POST or GET, you must fill in the URL. For example, if the
URL is http://sacom/wri/v2, remove the http:// in front and enter sacom/wri/v2 directly .

Other JSON structure design methods are the same as the methods introduced before.
After clicking the "Save JSON Settings" button, if POST/GET is selected, HTTP header format
information will be added in front of the JSON data to support the HTTP transmission

protocol.
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This POST/GET design method is simple and practical, and it can simply and quickly
realize the transmission of Modbus RTU and other instrument data to the server by means
of HTTP POST/GET+JSON.
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