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> Eﬁ?& RN
" fliET0 TR ERCAIEE NB-loT.txt 4

> EEANA ALY EArduino IDEfRE &




2R (2/10) i

STWS

#include <WiFi.h>
#include <Wire.h>
#include "MatrixInt.h" //Z55:22 48

long WNB303Timeout = 10000; //7%[1|0=Timeout

int soil_sensor = 36; // 1152 & FHIZSA0(Z 581 ##H13%2%ESP32 GPIO36
/115 FH/ N5 - Matrixtly

int WNB303ResetPIN =14;  // =477 WNB303 5 &7 L L AT

int WNB303PowerPIN =15; // =% WNB303 B3 52l a7 i HH Ball




2 IEE 5 (3/10) i

&

(TN

> BEXMQTTPubTopic - 5 Edfth A 51

/] - DU NMERUARMQT T E -

String MQTTServer = "mattgo.io";// =M QTT{H] I 73

String MQTTPort = "1883";//MQTT Port

String MQTTUser ="";// -~ JHIIE

String MQTTPassword =" " ;// AR 8 BB 1E - BIE0 - TEST/class402/SoilWater
String MQTTPubTopic = |YourTopic/class402/SoilWater"}//#H:4% 1= B8 HEHE 15 82
long MQTTLastPublishTime = 0;// 155550 FH AR a0 S FHERG I

long MQTTPublishinterval = 5000;// =570 HEfs—20

10
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(4/10)

void setup() {

Serial.begin(115200);  // B%iE Fp ¥R a2 B9 iR %

Serial2.begin(115200); // #%%E WNB303 fYfig &

Wire.begin(26, 27); // Matrix 12C

for (inti=0;i<= 7; ++) MatrixInt(i, 0)//%5%'?[@?7%}@ ok

pinMode(soil_sensor,INPUT); //5E Z& 115 & EUH] 25432 10 Bl A 801 -
pinMode(WNB303ResetPIN, OUTPUT);  // #5%7E WNB303 & )J5 F21 Bl {17 By S BT

pinMode(WNB303PowerPIN, OUTPUT);  // #%%E WNB303 = B FAI(ir A sy iz
delay(1000);

Serial.printIn("\r\n\r\n======================\r\nSystem Starting....");
String result ="";

// AR Modem E’J?-éﬂ? [ BRI PA < FETZE [T 107D (RS BB R )
WNB303Restart(10);

/& EpE ST IRAE - S8 N SR - RIS BR#WNB303
int tryCount = 0;
while (1) {
boolean resultb = WNB303CheckReg();
Serial.print("WNB303CheckNetReg result="); Serial.printin(resultb);
if (resultb ==false) {
Serial.println(" B[] A S 4 ES (" + String(tryCount) +™)");
delay(10000);

1
else break;
if (tryCount++>= 30) { / /434 511 &6 28 557 5
tryCount = Q;
WNB303Restart(30);
}
}

/& dErg N R E
result = WNB303CheckRSSI();

Serial.print("WNB303CheckRSSI result="); Serial.printin(result);
delay(10000);

11



ENEF T (5/10)

void loop() {

/e ERFR - FHE DB - e - SEHUERE - MQTTZEIZE - HERE - BHEA
if ((millis() - MQTTLastPublishTime) >= MQTTPublishinterval ) {
MatrixInt(7, 1);
/173481 HIE T EUEIWNB303
String result ="";
/a4 Eﬁﬁfi%\
if (1(WNB303CheckReg())) {
WNB303Restart(60); //60F)1% B 4G ES
return;
lelse result = WNB303CheckRSSI();

/&R matt
result = mgttConnect(MQTTServer, MQTTPort, MQTTUser, MQTTPassword);
if (result =="0OK") Serial.printin("MQTT Connected");



*‘:'E_t %{/ nA (6/10)

int val= analogRead(soil_sensor); // 1 1% %2 E {45 val
Serial.print(val);// 77 IR & ~vallE
Serial.printin(" val");

String payload = String((int)val);//#:REval{g

[[HERBERE
result = mqgttPublish(MQTTPubTopic, "0", "0", "0", payload);

if (result == "OK") Serial.printIn("Data:\"" + payload + "\" Published to " + MQTTPubTopic);
//TedFAmatt

result = mgttDisconnect();
if (result =="OK") Serial.printIn("MQTT Disconnected");

MQTTLastPublishTime = millis(); // 5 ¥ i (& S i
MatrixInt(7, 0);

}
delay(1000);



BEIVERDE(7/10)

/%R matt

String mqttConnect(String Host, String Port, String MQTTUser, String MQTTPassword) {
//1L.HH=IP
String result =
String IP = AT2WNB303("AT+EDNS=\"" +Host + "\"", "+EDNS:");
IP.trim(); IP = split( IP, ', 1);
if (IP.length() <=7) return "Error: Can't Get IP";
/12 T AR

result = AT2WNB303("AT+EMQNEW=\"" +IP +"\"\"" + Port + "\"" +"," + 60000 +"," + 1024, "+EMQNEW:");

String mqttid = split( result, ":', 1);

//Serial.print("MQTTCreate result="); Serial.printin(mgqttid);

[/ LABLE Ry ClientiD

String MQTTClientid = "NBIoT-" + String(random(1000000, 9999999));

result= AT2ZWNB303("AT+EMQCON=" + mqttid + ",3,\"" + MQTTClientid + "\"" +"," + 60000 + ",0,0,\"" +
MQTTUser + "\",\"" + MQTTPassword + "\"", "OK");

//Serial.print("MQTTConnect result="); Serial.printin(result);

return result;

}

[IHEREEHE

String mqttPublish(String Topic, String QoS, String retained, String dup , String Payload) {
String result ="";
String hexPaonad Str2Hex(Payload);
String lenHexPayload = String(hexPayload.length());

result= AT2WNB303("AT+EMQPUB=0," + Topic +"," + QoS + "," + retained + "," + dup +"," + lenHexPayload + ","

+ hexPayload, "OK");
return result;

}

= = ; £

1969

/AR mattHE

String mqgttDisconnect() {
String result ="";
result = AT2WNBSO3("AT+EMQDISCON=0", "OK");
return result;

}

[/ GO EE fHIREE return true or false
boolean WNB303CheckReg() {

String result ="";
boolean CEREG = false;
result = AT2ZWNB303("AT+CEREG?", "+CEREG:");
if (result.indexOf("0,1") >= 0 | | result.indexOf("1,1") >= 0) { //zE T zh
MatrixInt(5, 0);// =41 F&
MatrixInt(6, 1);//5=4% &
CEREG =true;
}
else {
MatrixInt(5, 1);// =41 /&
MatrixInt(6, 0);//=4% F&
CEREG =false;
}
return CEREG;

}

14
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[/ 4 SR S return RSSI > & RSSI=08¢99{ 3R )4 5%

int WNB303CheckRSSI() {
String result ="";
int RSSI = 0;
result = AT2ZWNB303("AT+CESQ", "+CESQ:");

//E¥H+CESQ:
if ({(result=="-1")) {

int CESQ = split(split(result, "', 1), ',', 0).toInt();

RSSI=CESQ - 111;
}
if (RSS1==-111 || RSSI == 210) RSSI = 0;
MatrixLEDrssi(RSSI);
return RSSI;
}

//E ¥ BB WNB303( B i Ryfh)
void WNB303Restart(int dalayTime) {

AT2WNB303("POWEROFF", "");
delay(5000);
AT2WNB303("POWERON", "");
delay(dalayTime * 1000) ;

}

1(8/10)

J/HTTP GET

String HTTPGET(String Protocol, String Host, String port, String Url) {
/15040 http://x.x.x.x/update?api_key=xxxxx&field1=60
//3fE [§Protocol="http" host="x.x.x.x" port="80" Url="/update?api_key=CxxxxxxJ& field1=60"
/11 EHR g HEIP

String result ="";

String IP = AT2WN B303("AT+EDNS=\"" + Host + "\"", "+EDNS:");
IP.trim(); IP = split( IP, ', 1);

if (IP.length() <=7) return "Error: Can't Get IP";

/12 JET LR

String PIP = Protocol + "://" + IP + ":" + port +"/";

int PIPlen = PIP.length();

//Serial.printIn("PIP="+ PIP + " len=" + String(PIPlen));

result = AT2WNB303("AT+EHTTPCREATE=0," + String(PIPlen) +"," + String(PIPlen) + ",\"" + PIP + "\"",

"+EHTTPCREAT");
result.trim(); String clientid = split(result, "', 1);

if (result=="") return "Error: Can't Create Connection";
else {
/13 .G EL 4R

result = AT2WNB303("AT+EHTTPCON=" + clientid, "OK");
result.trim();
if (!/(result=="0K")) result = "Error: Can't Connect to Server";
/14 LR A HENT {24
int LenUrl = Url.length();
Url = clientid +",0," + String(LenUrl) + "," + Url + ",0,,0,,0,";
Url ="0," +String(Url.length()) + "," + String(Url.length()) + "," + Url;
result = AT2WNB303("AT+EHTTPSEND="+ Url, "OK");
if (!/(result=="0K")) result = "Error: Can't Send to Server";

}

delay(1000);

1969
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/ RRPH AR

AT2WNB303("AT+EHTTPDISCON=" + clientid, "OK");
//Serial printin(result);

delay(1000);

AT2WNB303("AT+EHTTPDESTROY=" + clientid, "OK");
//Serial .printin(result);

delay(1000);

return result;

}

//HTTP POST
String HTTPPOST (String Protocol, String Host, String port, String Url , String contType , String Data) {
/11 g EhEP
Stringresult="";
String IP = ATZWNB303("AT+EDNS=\"" +Host + "\"", "+EDNS:");
IP.trim(); IP = split( IP, "', 1);
if (IP.length() <= 7) return "Error: Can't Get IP";
/12 JETL A
String PIP =Protocol + "://" + IP + ":" + port +"/";
int PIPlen = PIP.length();
//Serial .printin("PIP=" + PIP + " len=" + String(PIPlen));

result = AT2WNB303("AT+EHTTPCREATE=0," + String(PIPlen) + "," + String(PIPlen) + ",\"" + PIP +"\"", "+EHTTPCREAT");

result.trim(); String clientid = split(result, ":', 1);

if (result =="") return "Error: Can't Create Connection";
else{
/3. BRRLH#LR

result = AT2WNB303("AT+EHTTPCON=" +clientid, "OK");
result.trim();
if (!(result =="0K")) result ="Error: Can't Connect to Server";
VLR IR AR 353
inti=0;
String PostCommand[10];
PostCommand[i++] = clientid + ",1," + Url.length() +
//Serial .printIn("command1=" + Post Command[i - 1]),
String hexData = Str2Hex(Data);
intlenHexData = hexData.length();
PostCommand[i++] = String(lenHexData) + ",
//Serial .printin("command2=" + PostCommandll -1])
int num = 30;
for (int n=0; n < lenHexData; n = n + num) {

String DataSend = "";

if (n + num < lenHexData) {

+Url +",0,," +contType.length() + "," + contType +

[IVIE B

DataSend = hexData.substring(n, n + num);

}

A 17 = .:-?— .

R 1 e [ : b ]
o l‘?‘f el

cO @ NI Y.L

else if (lenHexData % num > 0) {
int remainder = lenHexData % num;
[V &
DataSend = hexData.substring(n, n + remainder);
1
PostCommand[i++] = DataSend;
//Sen'al printin("command2=" + PostCommand i - 1]);

//?ﬁﬂ“ﬁ% =3i3
int totalLenHexData = 0;
for(intj=0;j<=i-1; j++){
totalLenHexData = totalLenHexData + PostCommand[j] length();
PostCommand|[j] = String(PostCommand([j].length()) + "," + PostCommand j];

}
[/5ERET S 4G
for(intj=0;j<=i-1; j++){
if (j ==1) PostCommand][j] = "AT+EHTTPSEND=1," + String(totalLenHexData) + "," + PostCommand [j];
else if (j == i- 1) PostCommand[j] = "AT+EHTTPSEND=0," + String(totalLenHexData) + "," + PostCommand[j];
else PostCommand(j] = "AT+EHTTPSEND=1," + String(totalLenHexData) + "," + PostCommand|[j];
result = AT2WNB303 (PostCommand[j], "OK");
//Serial.println("POST" + String(j) + +":" + result);

}

delay(1000);

/BRI LR

AT2WNB303("AT+EHTTPDISCON=" + clientid, "OK");
//Serial.printin(result);

delay(1000);

AT2WNB303("AT+EHTTPDESTROY=" + clientid, "OK");
//Serial.printin(result);

delay(1000);

return result;

16
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/RS HEIWNB303 - EEHYEIH S 0ftFKtimeout
String AT2WNB303(String ATdata, String StartWith) {
Serial.printin("{RAYEESE:" + AT data);
if (ATdata.length() > 0) {//25 HIATAT S
ATdata.trim();
String command = ATdata;
command.toUpperCase();

if (command =="RESET") { //E'& WNB303
digitalWrite( WNB303ResetPIN, HIGH);
delay(10000);
digital Write( WNB303ResetPIN, LOW);
return "RESET OK";

}

else if (command == "POWERON"){ //BfEZ WNB303 /Y5

digitalWrite(WNB303PowerPIN, HIGH);
return "POWERON OK";
}
else if (command == "POWEROFF") { //RHE WNB303 [y EE 5
digital Write( WNB303PowerPIN, LOW);
return "POWEROFF OK";

}
else { //2EHIATAE S
Serial2.printin(ATdata);
}
}
else return
String result =
// 3}1%@@%4
long StartTime = millis();
while (1) {
result ="";
while (SerlaIZ.avaiIa ble()) { //WNB3037% &t} el {E
char c = Serial2.read(); //{{tWNB303:EHI—{[&E{i17T4H
result +=c; //FFERIRYFETT ¢ IIHET 5 Xfer
if (c =="\n") break;

result.trim();
if (result.startsWith(StartWith)) break; //4%5 0K o]
if ((millis() - StartTime) >= WNB303Timeout ) { //Timeout#x ||
result="0";
break;
}
}

return result;

}

/1 HRREHEX
String Str2Hex(String msg) {
Stringa="",
for (inti= 0, i < msg.length(); i++) {
a =a +String(msg.charAt(i), HEX);
}
return a;

}

//HEXEEHF 5
String Hex2Str(String msg) {
char input[msg.length() + 1];
msg.toCharArray(input, msg.length() + 1);
char c[sizeof(input)];
Stringa="",
for (inti= 0, i < sizeof(input) - 1; i+=2){
char templ[3];
temp[0] = inputfi];
temp[1] = inputfi + 1];

int val = ASClIHexTolnt(temp[0]) * 16+ ASClIHexTolnt(temp[1]);

cli] = toascii(val);
a =a +String(c[il);

return a;

}

//ASCHEINT

int ASClIHexTolnt(char c) {
intret=0;
if((c>='0") && (c <="9")) ret=(ret << 4) + c-'0'
else ret =(ret <<4) + toupper(c)- 'A'+ 10;
return ret;

}

//splitdffiE - #iffl : String al=split( “aa,bb,cc” , , ,0);
String split(String data, char separator, intindex) {
int found = Q;
int strindex[]={0,-1};
int maxindex =data.length() - 1;
for (int i = 0; i <= maxIndex && found <= index; i++) {
if (data.charAt(i) ==separator | | i == maxindex) {
found++;
strindex[0] =strindex[1] + 1;
strindex[1] =(i==maxIndex)? i+ 1:i;
}
}

return found > index ? data.substring(strindex[0], strindex[1]) : "";

}
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09:55:37.538 > 1885 val < em—— i Y 1R R 2211 O val &
09:55:37.538 —> ﬁﬁHﬁﬁﬁ%?ﬁ%:AT+EMQPUB=O,YourTopic/class402/801lWater,0,0,(

09:55:47.571 —-> {rAYip<E :AT+EMQDISCON=0

09:56:02.567 -> {fHYii< & :AT+CEREG?

09:56:02.567 —> {AYAFS = :AT+CESQ

09:56:02.567 —-> {FAYMm<E AT+EDNS="mgttgo.io"

09:56:02.614 —> {RAYfE4SE :AT+EMONEW="20.89.104.82","1883",60000,1024

09:56:12.620 —> {RAY#E4SE :AT+EMQCON=, 3, "NBIoT-8336636",60000,0,0,"",""

09:56:13.003 -> MQTT Connected

09:56:13.003 -> 1885 val

09:56:13.003 -> {RAYM\S & :AT+EMQPUB=0, YourTopic/class402/SoilWater, 0,0, (

09:56:13.625 -> Data:"4095" Published to YourTopic/class402/SoilWater EfvalBHEEZMQTT
09:56:13.625 —> {RAYAFSE :AT+EMQDISCON=0

09:56:13.673 —> MQTT Disconnected
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Bl
Publish

a2 (IR AT SRR A1)

23



MQTTEEE:S

= EFFEHE - B FIEDTopic @S TR

[[HERE T RELHERE T AT 2 5

char* MQTTPubTopicl = “[YourTopic/class402/SoilWater
long MQTTLastPublishTime;// 55550 FH A 0 B HERGHS
long MQTTPublishinterval = 1000;// - 170 HEfs 20

W iFiClient WifiClient;

PubSubClient MQTTClient(WifiClient);
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