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1. OVERVIEW

MQTT and JSON can be used alone or together. JSON supports Modbusconvert 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 embeddings 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
Modbus RTU to JSON can realize automatic collection of Modbus RTU tables, and

is automatically uploaded to the cloud server following the JSON format .

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 left 2 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 Vircom to configure the device.
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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
Webpage directly in local PC:
ENFAQ-QUECTELWBS TO ETHIRS485 TO ETH BIMOTTMQTTHTTPD j D

Special configs: Clear all

I-ﬂOCI‘I' conﬂgl 150N conﬂg‘ IReg packet]

" Code file download mode
Select code file:

C\firmware. bin J _]

(# Download through the network " Download through serial port

[ Serial port [com <]
Download port (Dont modify): 1082 Baundrate: 115200 =

B nce ncudip. |2003 ~| DevD: [285CaFeiF5AF | BindID

Flash size: 255 .1 KB

ZLMB config

Device IP address or domain:

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. Period of Send to Server: RO00 l:ms,range: 100 — 31718940, max 8. Shours)

Z. Zelect the cloud platform to access: Hasia =
3. The Uplaver Frotocol of JSON: WONE MATT %

GET/POST UEL(not include the ahead “http://") |

The ¥ariable Hame of the POST(Wo need for pure jsom):

4 Add prefix to upload dataleg 01 02): | Prefix format: HEX -

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

G. Add or Kemove Modbus Registers:

TS0H Upload JS0H Download Remove A11 ‘

7. Click Save Setting and displw Save Setting

. Export/Import config file Upload Export Upload Import | Dewnload Export| Downloead 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 s

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

J50H node data type: % Object data(Default value, including thiz node and later onesz with [ }, need Input JSOF keyword)

~Other Data source

" hrray datalincluding data by [ 1, without JSON Keyword)

Current Time Format: | LJ
Corresponding JSON Eeyword Current Data sowrce: [Modbus KTV ¥ Fixed String: [~ Ho quotatien
~Modbuz RTU Settings 645 Protocol (87 version)

= Slave Address: 1 2 (7l :

645 Yerzion: ’m FE numbers: |0 -
= Modbus Function Code: m - Device ID; (000000000001 {6 bytes)
o B = Data type: 2410 {ez. 9410 is the energy sum)
1. Data Length: 4 v] Bytes. 4 Bytes order: EigFndian{Im v | (big—endin 4 bytes: Data ABCD, low address store 2 bytes AR}
Sl Maeinal Foint Flages: 2 v] digit. After get as intenger left shift the decimal point.
3. Enable shift and seale: L Subtract integer: [0 then divide float; 1 Enbeded TEON Related
4. Data Format: Tnsigned int ¥ Bool value at postion bit: |1 inter Embede | Exit Enbeded ‘
5. hdd unit name to rear: Desizn FebEiA

; . "
6. Add quotation for data: ™ Faber Hext | Del and Enter

o0

7. The Period between two ETU omd: (mz) must bigger than 10.

Exit Dlesizn

Save and Exit |Cancel and Exit

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

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

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, and the second oneis "2.". If it is a

embedding node 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 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: 0.
d) Data length: 4 bytes.
e) Data format: an unsigned int.

f) Keep the decimal point: 2 digits are reserved here.
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g) Add 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: set it 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 embedded at the Nth level, clicking
thisbutton 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 canceled, 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 download mode
Webpage directly in local PC:

EFAQ-QUECTELSS TO ETHIRS485 TO ETH BIMOTTWMQTTHTTFD j D

Special configs: Clear all |
ZLMB conﬁ4 FG‘I‘I’ conﬁ! JS0N conﬁ4 IReg packetl

" Code file download mode
Select code file:

C:Mirmware.bin j J

& Download through the network

¢~ Download through serial port

Device IP address or domain: | 192:168.1.200 Serial port |corm ]
Download port (Dont modify): |1092 Baundrate: l—_lﬁ e =

Device modualitype: 2003 ~| Devip: [285C4F61F5AF BiﬂdlDl
KB

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

I Download I |

Flash size: 255

-

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 list.

A Mbslavi == =] Mbslav2 ==
pe=azn= fjo=1:F=03
Alias | 00000
o 1
[1
£
Ll
A Mbslava (o Il= =
ID=1:F=03
Alias | oo110
o
El
2|
3
4
L=
B
7]
8
[+
Eve [i3255048 m= E_n_.., J — M_—sﬂ ——
Gount [~ Save(In Time) I _I
st %gnm?‘wng;asméﬂsﬁwwc;:a’ S T et 1
b RO TR 2 W L Caradd™: £55.37} —
Clear
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 SocketDlgTest 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_SERVERS3 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_SERVER], 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 Embedding" as the source, and
thenclick 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": "MyDatal123456", 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 #6458 Protocol (87 wversion) -

= Slave Address: = 645 Version: Im

— Derice ID: 000000000001

— Data type: 5410

— Modbuzs Function Code:

— Register Address:

3

1. Date Length: 2 v] Bytes. 4 Bytes order: BizEndian(Tm v | (hiz—endin 4 hytes: T
T Pl o oy 2 w | dizit. After gzet as intenger left shift the decimal point.

3. Enable shift and =zcale: [ Subtract integer: [0 then divide float: 1

4. Data Format: Un=sizned int ¥ Bool walue at postion bit; |1 5

B, Add unit name to rear:

ﬂj

6. Add quotation for data:
7. The Feriod between two ETU omd: i (m=) must bigger than 10,

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

G Tf BS45 device off line zet data to 0:[ Set data to 1 if online: [

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

vircom "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":"2850002F0OEEC","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. Methods as below:

13/36 www.waveshare.com



http://www.waveshare.com/wiki

485 TO ETH (B) User Manual

Corresponding JSON EKevword: "itz I Data source: Modbus ETU = | Fixed String!
Modbus ETU Settings 645 Frotocel(37 verszion)

— ZElave Addre=zs: ,1—  G4E Version: Im
— Modbus Function Code: m o e g IW
— Register Address: Jﬂi — Data type: lm—
1. Data Length: z + | Bwtes. 4 Bwtes order: m (bis—ardin 4 bitesil
Z. Decimal Foint FPlaces: a | dizit. After zet az intenger left shift the decimal point.

5. Enable shift and =zcale: L Subtract integer: [u] then divide float: 1

4. Data Format: FBool walue at postion bit:

5. #dd unit mame to rear:

6. Add guotation for data: |

7. The Feriod between two ETU omd: 1] {ms) must bigger than 10.

8. Send data to server when data changed: [

9. If RS4585 device off line =et data to 0: [ Set data to 1 1f online: [

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: it is still read through the 03/04
function code, but only the value of one of the 2 bytes is taken. As only 1 bit is read at a
time with 01/02 function code, the Boolean value is generally with 1, if it is 1, it will display

'1', otherwiseit will display '0".
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Corresponding JSON Kewword:

~Modbuz ETU Settings
— Slave Address:

— Modbus Function Code:
— Rezister Address:

1. Data Length:

2. Decimal Point Places:

3. Enable shift and =cale:

|bitadd.r1

J

-

Data zource:

v

digit.

Subtract integer: [0 then divide float:

4, Data Format:

5. Add unit name to rear:

6. Add quotation for data:

s iy
}

Figure 10 Byte register

- Eool walue at postion bit:

Modbu= RTU -

~ 645 Frotocol (37 version)

— 645 ¥ersion: [97 Version -]

Fixed String:

— Device ID: COOOOO000001
— Data twpe: G410

Bytes. 4 Eytes order: Biz—Endian(In v | (biz—endin 4 bytes: D:

After get as intenger left shift the decimal point.

—

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:

2. Select the cloud platform to access:

3. The Uplayer Protocol of JSONH:

Hone il
HOWE,MQTT -

GET/POST URL{not include the ahead ”httpiff”) I

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

4. Add prefix to upload datalez. 01 02): |

—
B After |1 times of upload, =zerial send data: ;

6. Add or Remove Modbuz Registers:

7. Click Save Settinzg and displw

8. Export/Import config file.

bt
1000 (ms, range: 100 — 31718940, max 8. Shours)
Frefix format: HEX i
Condi tion(Def. empty):

JS0H Download

JS0H Upload

FRemove All ‘

Save Setting

Upload Export Upload Import

Dowrload Export| Dewnload Import

{
“bitaddrl”: “string of bitaddrl”,
“hig2e
“time® ="
“regd”:0,
| “add2”:0

Figure 11 shows the results
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3.6. EXCEL EDITING

JSON To Modbus RTU Settings

1. Period of Send to Server:

3. The Uplayer Frotocol of JSON:

GET/FOST UEL(not include the shead “http://") |

The Variable Wame of the POST(Ho need for pure json)i

4. hdd prefix to upload datafeg

1000 (ms,range: 100 — 31718940, max & Sheurs)

2. Select the cloud platform to access: Hina =

HOWE MATT -

o1 oz): |

—————
B After |1 times of upload, serial send data: i

6. Add or Remove Modbus Registers:

7. Click Sare Setting and dizply

8. Export/Import config file.

TSO0H Upleoad TJSO0H Download

—

Prefixz format: HEX -

Condition(Def. ampty):

Bemove A1l |

Save Setting

Tpload Export Upload Import | Mownload Expert

Download Import

“YANDABIE -0
{

HT-[FHEH L

“WANGGUAN-ID": ™",

“RORGEAT-1“ 0

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:

| Fum TSOR Keyvordszita Sourcesized striris slave aduas functionis register adid45 device 1545 dataita Form:byte ordite Form:

1 cy Modbus RTT
2 EY Nodbusz RTU
| 3 BY Nodbus RTO
| 4 &Y Nodbus RTO
] cy Modbus RTT

1 3 0
1 3 1
1 3 100
1 3 101
1 3 102

Figure 13 Data format error

1

1
1
1
1

9410

2 0 gned int¢
2 0 .zned int¢
2 0 .zned inte
2 0 _gned inte
2 0 gned int¢

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 Vircom supports JSON array design. Give a simple example:

"reqBody":

0,1

In this example, there is only one JSON object reqBody, 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 Nede X

Fellowing is the 1 thedesymok regiorar! Lihazibeeriaddsds [0
JS0N node data type: |® Object datafDefault value, including this node and later ames with { 1. need Input JSON keyword)

Other Data source
" Array data{including data by [ ], without JSON Eeyword)
Current Time Format: | j

R -reqﬁodbr e Fixed String [ g

Modbus RTU Settings -64F Protoeoli87 versien)
= Slave Address: = 645 Version: [37 Yarsion v | FEmwbers: [0 ¥]
= Tievice T0: (000000000001 {6 bytes)

— Data type: 9410

= Modbus Funetion Code

S Rdeiiieehdliote

P

ez 9410 iz the energy sun)

Lydsts Lenceh) z j Bytes. 4 Bytes order: BigEndian(Im v | (biz-endin 4 bytes: Data ABCD, low address store 2 bytes AB)
2. Decimal Point Flaces o digit. After gat as intenger left shift the decimal point

3. Enable shift and scale: I Subtract integer: |0 e e e [T Enbeded JS0N Related

4. Dats Format: Unzigned int Fool value at postion bit: |1 Enter Embeded |

6. Add quotation for data:

5. Add unit name to rear: l]a;igr\ and View
| T

| Dal and Enter

100

7. The Period between two RTU emd (m=) must bigger than 10

Exit Design

Save and Exit | Cancel and Exit

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

9. If RS455 deviee off line set data to 0:]  Set data to 1 if online: [

Figure 14 Array object

As reqBody is an object itself rather than an array unit, we should choose the node type as the
object data instead of the array data. Hence, the reqBody data is from the “nested JSON”. Please
click on “Design the nested JSON”.
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4dd JSON Node X

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

J50H node data type: ¢ Object datafllefanlt value, including this node and later ones with { }, need Input JSON kewword)

Other Dat
including data by [ 1. without JSOH Keyword) er Tata souree J
-

Current Time Format: |

Corresponding JSOF Kewword: 1 Data source: |UTCERG] | Fixed String: [ Ho quotation

Modbus BTV Settings 645 Protocel (87 version)
= Slave Address: — 645 Version: o7 Vetston | FE numbers: |0 -
= Device ID:  |000000000001 (6 bytes)

— Data type: 9410

= Modbus Function Code:

13

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

1. Data Length: m Bytes. 4 Bytes order: BigEndian(Im v | (bigendin 4 bytes: Data ABCD, low address store 2 bytes AE)
2. Decimal Point Places: 0 v | dizit. After get as intenger left shift the decimal point.

3. Enable shift and scele ] Subtract integer: [0 then divide float: |t Enbeded JSON Related
4. Data Format: Unsigned int ¥ Fool value at postion bit: |1 Enter Embeded | 1t Embede |

5. hdd unit name to rear:

r Desi.g:n T

6. Add quotation for data I Erber Wext | | Del and Enter

7. The Period between two RTU emd: 1an (m=) must bizzer than 10.
Exit Design

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

. If E5485 device off line et data to 0: [  Set data to 1 if enline: [

1

@

Figure 15 Array content

Next, design the first array content, and the node type is the array content.

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":"XS114"

}I

"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 X

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

JEOW node data type: |+ Object dataDefault value, including this node and later omes with [ |, need Input JSOH keyword)

Other Dat
" drray data(including dats by [ ], #ithout JSON Keyword) fr fate sonres

Crrrent Time Format: | |
Corresponding JSON Keyword: |regEot1y I Data source: [Embeded JEON - Fixed String: [~ Ho quotation
Modbus ETU Settings 645 Frotocol (97 version)
~ Slave hddress £ — 845 Version! [97 Version +| FE numbers: {U -
— Modbus Function Code: m - Devige ID: (000000000001 (6 bytes)
~ Begistel ldress. : = llacainypes S OEL {eg. 9410 is the energy sum)
L Detaencth, 2 Bytes. 4 Bytes order: FigEndian{Im v | {biz—endin 4 bytes: Data ABCD, low address store 2 bytes AB)
2. Decimal Point Places: 0 digit. After get az intenger left shift the decimal point.

3. Enable shift and scale: r Subtract integer: |0 then divide fleat: |[I Epbaded J5NIFeTatad
4. Data Format: T Esolialus atipaztion bits IE] IEnter Enbeded | Euit Enbeds ‘

5. Add unit name to raar: Design and View

6. hdd quotation for data: m | e
7. The Feriod between two ETU cmd: il (mz) must bigger than 10.

Exit Design-

3. Send data to server when data changed: [
Save and Exit |Cance1 and Exit

9. If RS485 device off line zet data to 0:1  Set data to ! if online: [

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 "Enter Embedded".

Add JSON Node X

Following iz the [1.1. th dezizn of regizter. It has been added: [~

JS0N node data type:  Object data(Default value, including this node and later ones with [ . need Input JS0F keyword)

Other Data source

alincluding data by [ 1, without JSON Keyword)

Current Time Format | LJ
Corresponding JSON Keyword: | Data source: E"‘Bede‘i JE0H Fixed String: [T Ho quotation
Modbus ETU Settings -645 Frotecol(97 version)

— Slave hddress - $45 Version:

FE nunbers: |0 -
= Devige II: 000000000001 (6 bytes)

— Modbus Function Code:

P

— Register Address: — Data type: 3410 {ez. 9410 iz the enerzy sum)
1. Data Length: z Bytes. 4 Bytes order: [Bi Fndian{Im | (biz-endin 4 bytes: Data ABCD, low address store 2 bytes 4B)
2. Decimal Point Places: o | digit. After get as intenger left shift the decimal point.

3 Enable shift and scale: [ Subtract integer: |0 then divide float: |1 R I ]
4. Data Format: Unsizned int Bool value at postion bit: m IEr\ter Embadad I Exit Emk |

B Add unit neme to rear:

Des“ign and View

l

6. Add quotation For data:

7. The Feriod between two ETU emd: 108 {ms) must bigger than 10. |
Exit Design

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

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

| Dzl and Enter

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 Node x

Bl Toning veithes [0 T e et o Fir aets Ve HTH M shimantiad da A ]

JS0H node data type: (% Object data(Default value, including thiz node and later ones with { |, need Input JSON kewword)

Other Dat
" Array datalincluding data by [ 1, witheut JSON Kewword) e Saa i

Current Time Format: | -]
Corresponding JS0N Keyword: _ Data source odbus RTU i Fixed String: [~ Ho quotation
Modbus BTV Settings | 648 Frotocol (87 version)

- Slave hddress:

— 645 Version! (37 Versien w | FE numbers: |0 ¥
— Device ID: 000000000001 (6 bytes)
~ Data type:  [3410 ez 9410 i= the enersy sum)

— Modbus Function Code:

L Reptstir hllress:

Tﬂ

Lilataban stk 2 x| DBytes. 4 Bytes order: [fiofndian(Im v | (hiz-endin 4 bytes: Data AFCD, Low address store 2 hytez AR}
24 Neoimal Point: Plaves: 0 v | digit. After get as intenger left shift the decimal point.

3. Enable shift and scale: r Subtract integer: |0 Fhore e ihnide 1 ~Enbeded JEOH Related
4. Data Format: Unzigned int - Bool value at postion bit m Enh 1 | c |

5. Add unit name to rear

Desizn and e

I Enber Hext I Del and Enter

Exit Design

Save and Exit | Cancel and Exit

6 Add quotation for data:

N

100

7. The Period between two KTV omd: (ms) must bigger than 10.

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

o

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

Figure 18 Step 1.1.1

Add JSON Node X

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

JS0N node data type: |+ Object datafDefault value, including this node and later ones with { }. need Input JSOW keyword)

Other Dat
[ ey datalinelnding dabaibir[ 1 withewt JS0N Kesverd) s

Current Tims Format: | ~]
Corresponding J30N Kewword: I"““}‘il‘e—c‘:":le I Data spurce: [Fixed String  » Fixed String; [S114 [ o quotation
Madbus RTU Settings 645 Protocal (37 version)

— Slave hddress:

L - 645 Version' [57 Varsion v | FE munbers: [0 -
o - Device ID: 1UUUUUUUUUUUI {6 bytes)
. — Register Address: 1 — Data type: 3410 {ez. 9410 is the enerzy sum)

— Modbus Function Code:

el 2 ] Bytes. 4 Bytes order: BigEndian(Im | (biz-endin 4 bytes: Data ABCD, low address store Z bytes AB)
2. Decimal Point Places: [u] digit. After get as intenger left shift the decimal point.

3. Enable shift and scale: H Subtract integer: [J then divide float I Enbeded JSON Related
SR late Touhary Unsigned int Bool value at postion bit: |1 - Enter Embeded | mbeded |

5. Add unit name to rear ; Design and View-
6. Add quotation for data: =l
AESEREIRD AR EAE I Enber Wext I Del and Enter

7 The Parren b trass twe BT onds oo (ms) must bizger than 10.

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

Exit Design-

Save and Exit | Cancel and Exit

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

Figure 19 Step 1.1.2

Note here that you need to click "Enter 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-existentnode.

"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 * x| i#192168.1.121:1024| ek

=] Client Mode

: DestIP: AtoZend [1o0

L@ 192.168.1.121:1024 e fizend | I As = B ns | Send | stop |

B Server Made . = I Send Hex | Send File| Send Received e I Dption] e
estPort:
I LocalPort

{4001
Type chp - 1

[~ AtuoConn

[Ree StopShow | Clear | Seve | Option|[” Showde
Ernmact
[ Save(In Time) | A_J

e “veqBody" : [{ workshop_id":1, “nachine_code": “XS114"},
new [ | [{Iorkshop 1d":2 "machine code”:"¥S1167}]}

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

Falloubiig diesthves 17 thedast grivollragiatar it hastbaenraddads |0

JE0N node data type: (¥ Object data(Default value, including this node and later omes with { 1. need Input JSOH kewword)

~Other Dat -
(e oy it nelading e tarbyall 1 withotbs TE0H Keswez ) Ry

Current Time Format: | |

Corresponding JSON Kevword 1““‘ Data sourge: |Modbus ETU X Fized String: [T Ho quotation
~Modbus BTV Settings- | 645 Frotocol (87 versioen) .

— Zlave Address: 1 s s

645 Version! [57 Varsion  w| FEmwmbers: [0 v

~ Modbus Function Code: [ = — Device ID:  |O0ODOOOOODOL {6 bytes)

TRister dddess ]D = Data type: 9410 (= GA107s the enarcr s

e e ey 12 v] Bytes. 4 Bytes order: FigEndian(Im v | (biz—endin 4 bytes: Data ABCD, low address store 2 bytes AR}

2. Tecimal Point Flaces: 10 w| dizit After zet as intenger left shift the decimal point

3. Enable shift and scale: I Subtract integer: [0 b e T ats 11 ~Embeded JSON Related
4. Data Format: {Unsigned int ¥ Bool value at postion bit: [1  +| Enter Embeded |

5. Add unit name to rear:

Desien and View-

1

6. Add guotation for data:
; 100 :
7. The Period between two RTU amd: (mz) muzt bigzer than 10.

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

Ty At | Dal and Enter

“Exit Dezizn

Save and Exit |Cancel and Exit

9 Tf BS4EE device off line set data to 0: [ 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 O, 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 iz the |1. th desizn of register. It has been added: [

J30F node data type: (& Objeot data(Default value, ineluding this node and later omes with { 1. need Input JSOH keyword)

Other Dat
o hrvay datalinelading deteiby | 1 aithent J5O0N Keywerd) or Tata mewres

Crrrent Time Fornat: | -]
Gl e ipnta e TN e d |°n1in21| Data souwrse: [Modbus RTU . Fixed String: [~ o quotation
Modbus RTV Settings 645 Protocol(97 versien)
- Slave Address: - o5 Version: [57 Varsion v FEmmbers: [0 v
= Modbus Function Code: - Device ID:  |00000000000L (& hytes)
= Register Address: . = Data type: 9410 {eg. 9410 iz the energy =zum)
Cilave Teneth: 2 '] Bytes. 4 Bytes order: Biz-Endian({Im v | (bigendin 4 bytes: Data ABCD, low address store 2 bytes AB)
2. Decimal Foint Places: 0 ~| digit. After get as intenger left shift the decimal point.
4 Exable)shifiised soale: u Sibrract intessr |0 then divide float: |1 Enbeded JSON Related
4. Data Format: Unsigned int  v|  Bool value at postion bit: |1 <] Dars | : s |
E. Add unit name to resr Design and View-

6. Add quotation for data: Ll
7 Ther Eextod bistnaen tws BTV cndiof o {ms) must bigger than 10.

8. Send dats to zerver when dats changed: [

Enber Hext | Tel and Enter

Exit Design-

Save and Exit | Cancel and Exit

@

. IE RS435 device off line set data to 00 Set data te 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 ZOOM

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

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

J30F node data type: (¢ Object data(Default value, including this node and later omes with { }, need Input JSOH keyword)

-Other Dat
£ hrx sy datafAnelading sdatar by [ 150 thont 0N Keyiord) er Tate seawes

Current Time Format: | |
Corresponding JSON Keyword: Data source: odbus RTV i Fixed String: [ Fo gquotation
Modbus ETU Settings 645 Protocol (97 version)

= 5lave hddress:

- 645 Version' [57 yarsion v | FE numbars: [o -
- Deviee IN: (000000000001 {6 butes)

— Data type: 9410

— Modbus Function Code

= Register Address: {ez. 9410 iz the enerzy =zunm)

Lt Lenerh Bytes. 4 Bytes order BigEndian(Im | (biz—endin 4 bytes: Data ABCD, low address store 2 bytes AB)

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

= o (U =
I a4

2. Decimal Point Flaces:

25 Trallehire el fl siberncriintepee: then divide float:  [123.123 Enbeded JSON Related
Fool value at postion bit: |1 . Ente: = | |

Tezign and View

4. Data Format:

™
5
4

5. Add unit name to rear:

6. Add gquotation for data:

-
% (The Period betwast two RIU ond: | (ms) must bigger than 10
Exit Design

3. Send dats to server when data changed: [
I Save and Exit ICancel and Exit

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

Erber Next | Del snd Bnfar

@

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 and the 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. Enter a floating-point

number in the single-precision floating-point number.

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. 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 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

Felloving is the [l thidesien o0 ceninter TEhae baenraddeds [

JS0F node data type: % Object data(Default walne, including thiz node and later omes with { 1. need Input JSOH keyword)

Other Dat
" Array datalincluding data by [ ], without JSON Keyword) er fata seuree

Current Time Format: | ﬂ
Corresponding JSON Keyword: |31m' Data sourge: [Modbus ETU v Fixzed String: [~ Wo quotation
~Modbus ETU Settings ~@45 Frotocol(37 version)
= Slave Address: ! — 645 Version! [g7 Version w | FE mambers: |0 -
— Modbus Function Code: m — Deviee ID: 000000000001 {6 bytes)
e iseiaiaibildesss 1 ~ Data type: 9410 {eg. 9410 is the energy sun)
1Data Lenetht 2 Bytes. 4 Bytes order! [Bi_godian(Tos v | (bigsndin 4 bytss: Data ABCI, low addvass stors 2 bytes AB)
2. Decimzl Point Places: 10 digit. After get as intenger left shift the decimal point.
. Frablehitt and cdale: [ Sibtedet fategars o then divide floats [ Embeded JSON Related
4. Data Format: bool Bool value at postion bit: |1 = Enter En d | I Embed. I
B hdd unit name to rear: Dezign end View
6. add quotation for data: T e | e
75 The Period betheen stwo ETU o | oo {ms) must bigger than 10. ]

Exit Design

8. ISend ittty =srrerowlen: Iatatolanzsdo p|
Save and Exit ICancel and Exit

0 {1 RS485 device off line et data to 0: M | St data to 1 if online: [

Figure 25 Data change upload

Here you need to check “Send data to server when data changed”. “If the RS485 device
off line set data to 0” is checked, it will 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 nodeneeds to be added. Please 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 Download

JSON download 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 iz the |1 th JSON to zerial zetting And iz already add 15

(" Modbus ¥rite Coil Command

When receive data | {ineluding the JSON name, comma, quetation and data)from network.

Then send Modbus write coil command with slave address |1 rezister address [u] content |0Off v]

(* Modbus Write Rezister Command

When receive data (including the TSOW name, command, quotation) from network.

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

And the data iz follewing the JS0F name, the write data size iz |2 ﬂ Evtes(l regizster iz 2 bartes).
The byte order of 4 btye iz |BizFndian(Invers =

(" Transfer network data to serial tramsparently (A1l other JSON to Madbus transfer will he disabled).

Add Mext ‘ Save and Exit | Cancel 411

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,
thatis, 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,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 transparent transmission is

selected, 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 Vircom and 4.99 (SN7044)/5.92 (SN2043) 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 Te Modbus RTU Settings d

1. Period of Send to Server: ;BDDD (ms, range; 100 — 31718940, max 8. Shours)
2. Select the cloud platform to access: lHone .-I

3. The Uplayer Protocel of TSON: |mmﬂ,{q1‘1‘ v|

GET/POST UEL{not inelude the ahead “http: /") I

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

4. Add prefiz to uplead datafez 01 02): ! Prefix format: |HEX -

e — [ e |
5. After |1 times of upload, serial send data: 29 99 99 68 058 06 ) Condition(Def empty) TIME[0]

6. Add or Remove Modbus Regzisters: TS0 Upload TS0F Download Remaove All |
7. Click Save Setting and disply Save Setting
§. Export/Import config fila. Upload Export Upload Import | Dewnload Export| Dewnload Import
{ LR
a 0

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 problems.

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 Download".

1. Feriod of Send to Server: 10ao (ms, range: 100 — 31718940, max 5. Shours)
2. Select the cloud platform to access: Tans =

5. The Uplaver Protocel of JSON: -

GET/POST UEL{not include the ashead “http: "} |

The Variable Hame of the FOST(Ho need for pure json):

4. mdd prefix to uplead datafez. 01 02): | Frefix format: HEX -

—_—m
E. After times of upload, serial =zend data: i Condition(Def. emptuy):

6. Add or Eemove Modbus Begisters: TSON Upload I I:I'SDH Downloadl Bamovae il |
7. Click Save Setting and display Save Setting

8. Exports/Import config file. Upload Export

Upload Import Download Export| Download Impert

Figure 28 Enter JSON to send

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

needs to be written.

we

JSON to Serial Command Settings

Following is the |1 th TSON to serial settins, #And is already add |
[ Modbus Write Coil Command |

When receive data falert: on (including the TSOW name, comma, guotation and data)from network.

R o=y O B L I e -regism e contarnt =]

" Modbus Write Begister Command

When receive data {including the JSON name, command, guotation) from network

Then zend Modbus write singlefmulti rezister command with slave address |1 register addrezs [0
And the data iz following the JSOF name, the write data size iz |2 w | Bwtesl{l rezister iz 2 bwtes).

The byte order of 4 btye iz |BizFndian(Invers v]

(" Transfer network data to serial transparently(All other JSON to Modbus transfer will be disabled}.

Add Hext | Save and Exit | 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 x

Following 1s the |l th JSOH to serial setting, And is already add Il

7 Modbus Write Coil Command

When receive data | (including the JSON name, comma, guotation and data)from networl.
Then =zend Modbus write coil command with =lave address !1 register address |D content IDEE vi

I(‘:' Modbus Write Register Comma.ndI

When receive dat {including the JSOW name, command, quotation) From nmetwork.
Then zend Modbus write single,-"multi register command with slave addreszs register address D

ind the data iz followingz the JSON name, the write data =ize iz Butes(l register iz 2 bytes).

The byte order of 4 btye is BizEndian(Invers

(" Transfer network data to zerial transparventlyiall other JSON to Modbus transfer will be dizabled).

#dd Wext | Sare and Exit I Cancel 411

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

qguotation 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 the 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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~Device Info- -~ Metwork -~ Advanced Settings
Vitual Serial [NotUse  ~] IP Mode |Static ~v| | DNssemerr | 8 8 4 4
Dev Type IP Address [ 192 168 = 1 200 Dest. Mode [Dynamic -]
Dev Name Port |1[]25 Transfer Protocol ]Hone J

Dev D [ || Work Mode {upP ~| || KeepAlive Time |60 (s)
Firmware Ver /1 452 Met Mask | 255 9nN 255 . 0 Reconnet Time 12 (s)

Gateway [192 168 = 1 . 1 Hitp Port 80
-Function of the device |
i Dest. IP/Domain  |192.168.1.19 Local Ilj UDP Group IP 230 . 90 . 76 1
. Dest. Port | 1024 I Register Pkt: I~ Ascl |
o T . [~ Restart for no data every 300 Sec.|
- Baud Rate (£ = I Enable send parameter svery 5 Min. |
= o Data Bits 8 v1 More Advaced Settings... ‘
7 O Parity MNane v] . |

- ,1—_{] ~Framing Rule

[0 5t Stop Bits Max Frame Length 1300 (Byte!
[ I Flow Cantrol ‘None jv Max Interval(Smaller will better) |3 (Ms)
Get Default | 3ave As Defaul] Load Default Madify Key ‘ I:irmwarefCUHﬁ:Il 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 webpage&code download tool >

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

EVFAQ-QUECTELME5 TO ETHIRS485 TO ETH B\WMQTTWMQTTHTTPD Lj _J
Special configs: Clear all

ZLMB Conﬁgj pO.'I_I' conﬂ! JS0ON conﬂq Reg packeti

" Code file download mode
Select code file:

CMirmware.bin _] —J

¢ Download through the netwaork " Download through serial port

[192.168.1.200 Serial port oMt2 -
Download port (Dont modifyy  [1092 Baundrate: 115200 ]

Device madualftype: [2003 ~| Devp: [2s5caFeiFsAF | BindID

Flash size: 5F = KB

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

Device IP address or domain:

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 >
MQTT zerwer IF: 14, 215, 190, 20
MJQTT zerwer port: 1883
Uzer name: btjzewd/zlanname
Eey: KK
M3TT ID: lanid
Subscription topic: lansub
Publizh topic: lans=uhb
Advanced Jave 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 ClientID: 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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MQTT Advanced Settings »

e m Last-will Retain: m
Keep Alive: B0 (s)Will QoS R
Clean Session: m Subscript Q05 m
Enable Will: [0 +] Publish gos: T ]
| Save Publish: m

Lazt—will Topic:

Lazt-will Mes=zage: |

0 | 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 will topic: Last wish topic.

6 Last will message: information about the last will.

7 Last will retain: whether the server needs to keep the last wish messagesent to the

client when the client is abnormally offline.
8 WillQOS: the delivery quality level of the last will message sent by the server.

9 Subscript QOS: 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 QOS: 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 TN 25 TO-ETH BMATMMAT THTTED ;l J

Special configs: Clear all |

7LMB conﬁ;l waTT conﬁgl 150N conﬁ;! Reg packeti

" Code file download mode
Select code file:

Cfirmware. bin j J

& Downloadthrough the network " Download through serial port

Device IP address or domain; |192.168.1.200 Serial port: |COM112 -i
Download port (Don't modify): |1092 Baundrate: 115200 =

Device modualfype: |2003 ~| DevD: |28504F61F5AF Bind|D|
KB

Flash size: |255 .l

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 %

In...| Ty.. | Name DevIP Loc. |DestIP Work .. |TCP..|Virtual .. | Vircom St. | Dev ID TX. | RX.
WSDEV... H192 14.215.190... |TCPCli.. Not.. Haven‘t...|Not Linked | 4F61F5AF |O 0

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 4

 Device Info  Network ~Advanced Settings

Virtual Serial [NotUse < IP Mode | static ~| ||DNsseverP [ 8 8 4 4

DevType | IP Address [192 168 = 1 200 Dest. Mode {Dynamic -]
Dev Name Im Port 10 Transfer Protocol INone j
DevID [285CAFGTFSAF 4| || Work Mode [TcP client | | KeepAlve Time [60 (s)
Firmware Ver sz— Met Mask I 255 . P65 28R i Reconnet Time |12— (s)

Gateway EECEETE Hitp Port {80
Dest. IPomain {14.215.190.20 | Local 'Ei UDP GrowplP | 230 90 76 1
Dest Port |1883 I I Register Pkt | [T Ascl

™ Restart for no data every (300 Sec.

—Function of the device

™ ek Download

¥ DHE System

~Serial

[~ Enable send parameter every |5 ;
Baud Ra - -
7 Madbus TOP To RTU e el
7 Serial Commnad Data Bits Is v| More Advaced Settings... |
Serial Cammna
[¥ DHCR Support S |None :|v
; Iﬁ ~Framing Rule
™ Storage Extend Stop Bits Max Frame Length |13[][] (Byte!
F Multi-TCP Cannection Flow Contral INone jv Max Interval(Smaller will better) |3 (Ms)

¥ REAL COM Protocal

Get Default | 5ave As Defaul]| Load Defautt | | Modify Key | [irmware/Confi| | Restart Dev |[Modify Setting] ~ 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:

Il 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 EEEE FaMtiE

[15:33:03 66310UT+<{dev send |
|

Clear]latgi ElpenFileiI Send.Filel Stop IClearSem{l_ OnTopl’ English Sa\reConfig{ E}(TI -_
ComeniCUHllZ USE Serial Fort LI [~ HEXShow  SaveData Ir- ReceivedToFile| [T SendHEX [~ Send.Every:l1DDD m=/Timfv AddCrLE .,‘;!
@ Close[:o-|¢ More Setting: | ¥ Show Time and Packe OverTime:|20  ms NoFBytesTo!;’{E vI'ﬂ'erif}lNUnE Ll

[~ ATS ¥ DTR BaudRat{115200 - [ffdev =end

ATEFWERSCIRE [ apmp
EEmETorEEES 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 lansub. But at the
same time our device is also subscribed to the lansub, 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 by the transparent transmission.
If the other devices publishes the information, this device can also receive the data.

Generally speaking, users can directly transparently transmit serial port commands
(such as Modbus RTU) to the MQTT server. In addition, you can also use the JSON
function such as the automatic Modbus RTU format collection, and the regular JSON
format uploading. In addition, you can also find WAVESHARE 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 to load the settings after downloading.

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 Vircom
configuration tool to select version 5.17 and above; if you need to support POST command,

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

1SON To Modbus RTU Settings b4
1. Period of Send to Server: 5000 {ms, range: 100 — 31718940, max 8. Shours)
2. ZSelect the cloud platform to access: Im
3. The Vplayer Frotocol of JSON:
GET/FOST UEL(not include the shead “http: /") Iljl"g- esdn rt . Dpzesesfarticle/det T T .ql
The ¥ariable Hame of the FOST(Ho need for pure json):
4. Add prefix to wload datales 01 02): | Frefix format: [HEX =
6. After Il—. times of uplead, =serial =zend data: ] Condition(Def. emptw):

&. Add or Remove Modbuz Registers:

JSO0H Uplaad T20F Dowrdoad Femove A1l |
7. Click Save Satting and disply Save Setting
8. Export/Import config file Upload Expert | Upload Import | Download Expert| Download Impert
FOST /YwrifvZ HITE/1.1

Content—Type: applicationd json
Content-Length:

Hozt: .= " COm

i
“Sted”: "m e

TJ‘I’IF: #HJ

“Pok™: “admin”,
“Liuliang”: 0.,
“LinSu”:0._,
“ShuitWei”:0.,
“TotalLliulisng”:0.

Figure 39 POST+JSON

Vircom 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 s 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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