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ДОДАТОК А 

Результати роботи у статті 
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ДОДАТОК Б 

Програмна реалізація для ESP32 

 

 

#include <WiFi.h> 

#include <HTTPClient.h> 

#include <WebServer.h> 

#include <DHT.h> 

#include <ESP32Servo.h> 

#include <ArduinoJson.h> 

const char* ssid = "MEGA_DESTROYER_2_4G"; 

const char* password = "gribova01"; 

WebServer server(80); 

String nodeRedUrl = "http://192.168.1.102:1880/telemetry"; 

#define DHTPIN 18 

#define DHTTYPE DHT11 

DHT dht(DHTPIN, DHTTYPE); 

#define TRIG_PIN 14 

#define ECHO_PIN 27 

const int SERVO_PIN1 = 17; 

const int SERVO_PIN2 = 5; 

const int SERVO_PIN3 = 19; 

Servo s1, s2, s3; 

int a1 = 90, a2 = 90, a3 = 90; 

unsigned long lastSend = 0; 

const unsigned long INTERVAL = 5000; // ms 

void connectWiFi() { 

  Serial.print("Connecting to WiFi..."); 

  WiFi.begin(ssid, password); 

  while (WiFi.status() != WL_CONNECTED) { 
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    delay(500); 

    Serial.print("."); 

  } 

  Serial.println("\nWiFi connected! IP: " + WiFi.localIP().toString()); 

} 

float getDistanceCM() { 

  digitalWrite(TRIG_PIN, LOW); 

  delayMicroseconds(2); 

  digitalWrite(TRIG_PIN, HIGH); 

  delayMicroseconds(10); 

  digitalWrite(TRIG_PIN, LOW); 

  long duration = pulseIn(ECHO_PIN, HIGH, 30000); 

  float distance = duration * 0.034 / 2; 

  if (duration == 0) return -1; 

  return distance; 

} 

void setup() { 

  Serial.begin(115200); 

  delay(300); 

  dht.begin(); 

  s1.attach(SERVO_PIN1); 

  s2.attach(SERVO_PIN2); 

  s3.attach(SERVO_PIN3); 

  pinMode(TRIG_PIN, OUTPUT); 

  pinMode(ECHO_PIN, INPUT); 

  connectWiFi(); 

  server.on("/command", HTTP_POST, handleCommand); 

  server.begin(); 

  Serial.println("HTTP server started!"); 

} 
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void sendTelemetry() { 

  if (WiFi.status() != WL_CONNECTED) return; 

 

  float hum = dht.readHumidity(); 

  float temp = dht.readTemperature(); 

  float distance = getDistanceCM(); 

  if (isnan(temp) || isnan(hum)) { 

    Serial.println("DHT read error"); 

    return; 

  } 

  StaticJsonDocument<256> doc; 

  doc["temp"] = temp; 

  doc["hum"] = hum; 

  doc["servo1"] = a1; 

  doc["servo2"] = a2; 

  doc["servo3"] = a3; 

  doc["distance_cm"] = distance; 

  doc["uptime_s"] = millis() / 1000; 

  String json; 

  serializeJson(doc, json); 

  HTTPClient http; 

  http.begin(nodeRedUrl); 

  http.addHeader("Content-Type", "application/json"); 

  int code = http.POST(json); 

  http.end(); 

  Serial.print("Sent telemetry -> HTTP code: "); 

  Serial.println(code); 

} 

void handleCommand() { 

  if (!server.hasArg("plain")) { 
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    server.send(400, "text/plain", "No data"); 

    return; 

  } 

 

  String body = server.arg("plain"); 

  StaticJsonDocument<256> cmd; 

  DeserializationError err = deserializeJson(cmd, body); 

  if (err) { 

    server.send(400, "text/plain", "JSON parse error"); 

    return; 

  } 

  if (cmd.containsKey("servo1")) { 

    a1 = constrain(cmd["servo1"].as<int>(), 0, 180); 

    s1.write(a1); 

  } 

  if (cmd.containsKey("servo2")) { 

    a2 = constrain(cmd["servo2"].as<int>(), 0, 180); 

    s2.write(a2); 

  } 

  if (cmd.containsKey("servo3")) { 

    a3 = constrain(cmd["servo3"].as<int>(), 0, 180); 

    s3.write(a3); 

  } 

  server.send(200, "application/json", "{\"status\":\"ok\"}"); 

} 

void loop() { 

  server.handleClient(); 

  if (millis() - lastSend > INTERVAL) { 

    lastSend = millis(); 

    sendTelemetry(); 
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  } 

} 

 

  



90 
 

ДОДАТОК В 

Програмна реалізація для Node-RED 

 

 

[ 

    { 

        "id": "0b83b3a7aa84f3c1", 

        "type": "http in", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "url": "/telemetry", 

        "method": "post", 

        "upload": false, 

        "skipBodyParsing": false, 

        "swaggerDoc": "", 

        "x": 100, 

        "y": 420, 

        "wires": [ 

            [ 

                "a08cbaa84caa83ef" 

            ] 

        ] 

    }, 

    { 

        "id": "9b6e10dff62d5614", 

        "type": "debug", 

        "z": "fb9a3a66b864403d", 

        "name": "debug 2", 

        "active": true, 

        "tosidebar": true, 
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        "console": false, 

        "tostatus": false, 

        "complete": "false", 

        "statusVal": "", 

        "statusType": "auto", 

        "x": 460, 

        "y": 420, 

        "wires": [] 

    }, 

    { 

        "id": "b8e8dea08737731c", 

        "type": "http response", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "statusCode": "", 

        "headers": {}, 

        "x": 450, 

        "y": 480, 

        "wires": [] 

    }, 

    { 

        "id": "58ff538a9843bb58", 

        "type": "ui_slider", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "label": "Servo1", 

        "tooltip": "", 

        "group": "129eb55ea17bdbce", 

        "order": 5, 

        "width": 0, 



92 
 

        "height": 0, 

        "passthru": true, 

        "outs": "all", 

        "topic": "topic", 

        "topicType": "msg", 

        "min": 0, 

        "max": "180", 

        "step": 1, 

        "className": "", 

        "x": 100, 

        "y": 920, 

        "wires": [ 

            [ 

                "ab39abd290e52525" 

            ] 

        ] 

    }, 

    { 

        "id": "898ce854f961b4bc", 

        "type": "http request", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "method": "use", 

        "ret": "txt", 

        "paytoqs": "ignore", 

        "url": "http://192.168.1.104/command", 

        "tls": "", 

        "persist": false, 

        "proxy": "", 

        "insecureHTTPParser": false, 
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        "authType": "", 

        "senderr": false, 

        "headers": [], 

        "x": 510, 

        "y": 920, 

        "wires": [ 

            [ 

                "932cee2c47aa8a1c" 

            ] 

        ] 

    }, 

    { 

        "id": "932cee2c47aa8a1c", 

        "type": "debug", 

        "z": "fb9a3a66b864403d", 

        "name": "debug 3", 

        "active": true, 

        "tosidebar": true, 

        "console": false, 

        "tostatus": false, 

        "complete": "false", 

        "statusVal": "", 

        "statusType": "auto", 

        "x": 680, 

        "y": 920, 

        "wires": [] 

    }, 

    { 

        "id": "5e5f3ac7d04f4c40", 

        "type": "ui_gauge", 
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        "z": "fb9a3a66b864403d", 

        "name": "", 

        "group": "e4f3410ae57e4461", 

        "order": 6, 

        "width": 0, 

        "height": 0, 

        "gtype": "gage", 

        "title": "Temperature", 

        "label": "*C", 

        "format": "{{msg.payload.temp}}", 

        "min": 0, 

        "max": "100", 

        "colors": [ 

            "#00b500", 

            "#e6e600", 

            "#ca3838" 

        ], 

        "seg1": "", 

        "seg2": "", 

        "diff": false, 

        "className": "", 

        "x": 750, 

        "y": 300, 

        "wires": [] 

    }, 

    { 

        "id": "a08cbaa84caa83ef", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "parser", 
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        "func": "\nlet data = msg.payload;\nif (typeof data === 'string') {\ntry 

{\ndata = JSON.parse(data);\n} catch(e) {\nnode.warn('JSON parse error: ' + 

e);\nreturn null;\n}\n}\n\nmsg.payload = {\ntemp: Number(data.temp),\nhum: 

Number(data.hum),\nservo1: Number(data.servo1),\nservo2: 

Number(data.servo2),\nservo3: Number(data.servo3),\ndistance_cm: 

Number(data.distance_cm),\nuptime_s: Number(data.uptime_s) || 0,\nraw: 

data\n};\nmsg.topic = 'telemetry';\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 290, 

        "y": 420, 

        "wires": [ 

            [ 

                "9b6e10dff62d5614", 

                "b8e8dea08737731c", 

                "12119f3beb5b3328", 

                "ebda825676e2e82a", 

                "a6ed352648ede64e", 

                "39165f96c1e6d2e2" 

            ] 

        ] 

    }, 

    { 

        "id": "12119f3beb5b3328", 

        "type": "link out", 

        "z": "fb9a3a66b864403d", 
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        "name": "link out 2", 

        "mode": "link", 

        "links": [ 

            "c131dc420aba0d39" 

        ], 

        "x": 405, 

        "y": 320, 

        "wires": [] 

    }, 

    { 

        "id": "c131dc420aba0d39", 

        "type": "link in", 

        "z": "fb9a3a66b864403d", 

        "name": "link in 2", 

        "links": [ 

            "12119f3beb5b3328" 

        ], 

        "x": 595, 

        "y": 320, 

        "wires": [ 

            [ 

                "5e5f3ac7d04f4c40", 

                "2282a0f6101a4056", 

                "362fe99ed7ba2702", 

                "58ec3a6c1cf472f2", 

                "dd8012adb185c058", 

                "4e0d14687b49f1e2", 

                "bbf9c8ca9efb9fae" 

            ] 

        ] 
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    }, 

    { 

        "id": "2282a0f6101a4056", 

        "type": "ui_gauge", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "group": "e4f3410ae57e4461", 

        "order": 6, 

        "width": 0, 

        "height": 0, 

        "gtype": "gage", 

        "title": "Humidity", 

        "label": "%", 

        "format": "{{msg.payload.hum}}", 

        "min": 0, 

        "max": "100", 

        "colors": [ 

            "#00b500", 

            "#e6e600", 

            "#ca3838" 

        ], 

        "seg1": "", 

        "seg2": "", 

        "diff": false, 

        "className": "", 

        "x": 740, 

        "y": 360, 

        "wires": [] 

    }, 

    { 
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        "id": "362fe99ed7ba2702", 

        "type": "ui_text", 

        "z": "fb9a3a66b864403d", 

        "group": "129eb55ea17bdbce", 

        "order": 6, 

        "width": 0, 

        "height": 0, 

        "name": "", 

        "label": "Servo1 angle", 

        "format": "{{msg.payload.servo1}}", 

        "layout": "row-spread", 

        "className": "", 

        "style": false, 

        "font": "", 

        "fontSize": 16, 

        "color": "#000000", 

        "x": 750, 

        "y": 420, 

        "wires": [] 

    }, 

    { 

        "id": "58ec3a6c1cf472f2", 

        "type": "ui_text", 

        "z": "fb9a3a66b864403d", 

        "group": "129eb55ea17bdbce", 

        "order": 7, 

        "width": 0, 

        "height": 0, 

        "name": "", 

        "label": "Servo2 angle", 
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        "format": "{{msg.payload.servo2}}", 

        "layout": "row-spread", 

        "className": "", 

        "style": false, 

        "font": "", 

        "fontSize": 16, 

        "color": "#000000", 

        "x": 750, 

        "y": 480, 

        "wires": [] 

    }, 

    { 

        "id": "dd8012adb185c058", 

        "type": "ui_text", 

        "z": "fb9a3a66b864403d", 

        "group": "129eb55ea17bdbce", 

        "order": 8, 

        "width": 0, 

        "height": 0, 

        "name": "", 

        "label": "Servo3 angle", 

        "format": "{{msg.payload.servo3}}", 

        "layout": "row-spread", 

        "className": "", 

        "style": false, 

        "font": "", 

        "fontSize": 16, 

        "color": "#000000", 

        "x": 750, 

        "y": 540, 
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        "wires": [] 

    }, 

    { 

        "id": "0513832614dbb5a2", 

        "type": "ui_slider", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "label": "Servo2", 

        "tooltip": "", 

        "group": "129eb55ea17bdbce", 

        "order": 5, 

        "width": 0, 

        "height": 0, 

        "passthru": true, 

        "outs": "all", 

        "topic": "topic", 

        "topicType": "msg", 

        "min": 0, 

        "max": "180", 

        "step": 1, 

        "className": "", 

        "x": 100, 

        "y": 980, 

        "wires": [ 

            [ 

                "badd7ac6025f038b" 

            ] 

        ] 

    }, 

    { 
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        "id": "805d2606e550c88a", 

        "type": "ui_slider", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "label": "Servo3", 

        "tooltip": "", 

        "group": "129eb55ea17bdbce", 

        "order": 5, 

        "width": 0, 

        "height": 0, 

        "passthru": true, 

        "outs": "all", 

        "topic": "topic", 

        "topicType": "msg", 

        "min": 0, 

        "max": "180", 

        "step": 1, 

        "className": "", 

        "x": 100, 

        "y": 1040, 

        "wires": [ 

            [ 

                "2f00222e650864bf" 

            ] 

        ] 

    }, 

    { 

        "id": "ab39abd290e52525", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 
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        "name": "servo1", 

        "func": "msg.headers = { \"Content-Type\": \"application/json\" 

};\nmsg.payload = {\n    \"servo1\": msg.payload\n};\nmsg.method = 

\"POST\";\nmsg.url = \"http://192.168.0.101/command\";\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 290, 

        "y": 920, 

        "wires": [ 

            [ 

                "898ce854f961b4bc" 

            ] 

        ] 

    }, 

    { 

        "id": "badd7ac6025f038b", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "servo2", 

        "func": "msg.headers = { \"Content-Type\": \"application/json\" 

};\nmsg.payload = {\n    \"servo2\": msg.payload\n};\nmsg.method = 

\"POST\";\nmsg.url = \"http://192.168.0.101/command\";\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 
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        "finalize": "", 

        "libs": [], 

        "x": 290, 

        "y": 980, 

        "wires": [ 

            [ 

                "4d33ae663376e393" 

            ] 

        ] 

    }, 

    { 

        "id": "2f00222e650864bf", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "servo3", 

        "func": "msg.headers = { \"Content-Type\": \"application/json\" 

};\nmsg.payload = {\n    \"servo3\": msg.payload\n};\nmsg.method = 

\"POST\";\nmsg.url = \"http://192.168.0.101/command\"; \nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 290, 

        "y": 1040, 

        "wires": [ 

            [ 

                "2c92b550f129513f" 

            ] 
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        ] 

    }, 

    { 

        "id": "4d33ae663376e393", 

        "type": "http request", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "method": "use", 

        "ret": "txt", 

        "paytoqs": "ignore", 

        "url": "http://192.168.1.104/command", 

        "tls": "", 

        "persist": false, 

        "proxy": "", 

        "insecureHTTPParser": false, 

        "authType": "", 

        "senderr": false, 

        "headers": [], 

        "x": 510, 

        "y": 980, 

        "wires": [ 

            [ 

                "a3f4fb8b74e589ae" 

            ] 

        ] 

    }, 

    { 

        "id": "a3f4fb8b74e589ae", 

        "type": "debug", 

        "z": "fb9a3a66b864403d", 
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        "name": "debug 4", 

        "active": true, 

        "tosidebar": true, 

        "console": false, 

        "tostatus": false, 

        "complete": "false", 

        "statusVal": "", 

        "statusType": "auto", 

        "x": 680, 

        "y": 980, 

        "wires": [] 

    }, 

    { 

        "id": "2c92b550f129513f", 

        "type": "http request", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "method": "use", 

        "ret": "txt", 

        "paytoqs": "ignore", 

        "url": "http://192.168.1.104/command", 

        "tls": "", 

        "persist": false, 

        "proxy": "", 

        "insecureHTTPParser": false, 

        "authType": "", 

        "senderr": false, 

        "headers": [], 

        "x": 510, 

        "y": 1040, 
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        "wires": [ 

            [ 

                "9c3b9aa9c1d396e2" 

            ] 

        ] 

    }, 

    { 

        "id": "9c3b9aa9c1d396e2", 

        "type": "debug", 

        "z": "fb9a3a66b864403d", 

        "name": "debug 5", 

        "active": true, 

        "tosidebar": true, 

        "console": false, 

        "tostatus": false, 

        "complete": "false", 

        "statusVal": "", 

        "statusType": "auto", 

        "x": 680, 

        "y": 1040, 

        "wires": [] 

    }, 

    { 

        "id": "65cce656865d1e88", 

        "type": "inject", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "props": [ 

            { 

                "p": "payload" 
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            }, 

            { 

                "p": "topic", 

                "vt": "str" 

            } 

        ], 

        "repeat": "", 

        "crontab": "", 

        "once": true, 

        "onceDelay": "0.5", 

        "topic": "", 

        "payload": "", 

        "payloadType": "date", 

        "x": 250, 

        "y": 760, 

        "wires": [ 

            [ 

                "f1787f4fe33fe0dc", 

                "7f796f780521fce6" 

            ] 

        ] 

    }, 

    { 

        "id": "1f60f5024a12376c", 

        "type": "sqlite", 

        "z": "fb9a3a66b864403d", 

        "mydb": "4d437fe3b7e525cf", 

        "sqlquery": "msg.topic", 

        "sql": "", 

        "name": "", 
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        "x": 830, 

        "y": 600, 

        "wires": [ 

            [] 

        ] 

    }, 

    { 

        "id": "f1787f4fe33fe0dc", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "create_db", 

        "func": "msg.topic = `\nCREATE TABLE IF NOT EXISTS telemetry (\n  

id INTEGER PRIMARY KEY AUTOINCREMENT,\n  timestamp DATETIME 

DEFAULT CURRENT_TIMESTAMP,\n  temp REAL,\n  hum REAL,\n  servo1 

INTEGER,\n  servo2 INTEGER,\n  servo3 INTEGER,\n  distance_cm REAL,\n  

uptime_s INTEGER\n);\n`;\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 440, 

        "y": 760, 

        "wires": [ 

            [ 

                "1f60f5024a12376c" 

            ] 

        ] 

    }, 
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    { 

        "id": "a6ed352648ede64e", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "save_db", 

        "func": "msg.timestamp = Date.now();\nmsg.topic = `INSERT INTO 

telemetry (timestamp,temp, hum, servo1, servo2, servo3, distance_cm, 

uptime_s)\nVALUES (${msg.timestamp}, ${msg.payload.temp}, 

${msg.payload.hum}, ${msg.payload.servo1}, ${msg.payload.servo2}, 

${msg.payload.servo3}, ${msg.payload.distance_cm}, 

${msg.payload.uptime_s})`;\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 480, 

        "y": 540, 

        "wires": [ 

            [ 

                "1f60f5024a12376c" 

            ] 

        ] 

    }, 

    { 

        "id": "4e0d14687b49f1e2", 

        "type": "ui_gauge", 

        "z": "fb9a3a66b864403d", 

        "name": "", 
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        "group": "12a5bd7dbd9a8211", 

        "order": 10, 

        "width": 0, 

        "height": 0, 

        "gtype": "wave", 

        "title": "Distance", 

        "label": "units", 

        "format": "{{msg.payload.distance_cm}}", 

        "min": 0, 

        "max": "100", 

        "colors": [ 

            "#00b500", 

            "#e6e600", 

            "#ca3838" 

        ], 

        "seg1": "", 

        "seg2": "", 

        "diff": false, 

        "className": "", 

        "x": 740, 

        "y": 240, 

        "wires": [] 

    }, 

    { 

        "id": "25daab7752a9d477", 

        "type": "ui_chart", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "group": "12a5bd7dbd9a8211", 

        "order": 1, 
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        "width": 0, 

        "height": 0, 

        "label": "chart", 

        "chartType": "line", 

        "legend": "true", 

        "xformat": "HH:mm:ss", 

        "interpolate": "linear", 

        "nodata": "", 

        "dot": false, 

        "ymin": "0", 

        "ymax": "100", 

        "removeOlder": 1, 

        "removeOlderPoints": "", 

        "removeOlderUnit": "3600", 

        "cutout": 0, 

        "useOneColor": false, 

        "useUTC": false, 

        "colors": [ 

            "#1f77b4", 

            "#aec7e8", 

            "#ff7f0e", 

            "#2ca02c", 

            "#98df8a", 

            "#d62728", 

            "#ff9896", 

            "#9467bd", 

            "#c5b0d5" 

        ], 

        "outputs": 1, 

        "useDifferentColor": false, 
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        "className": "", 

        "x": 890, 

        "y": 160, 

        "wires": [ 

            [] 

        ] 

    }, 

    { 

        "id": "bbf9c8ca9efb9fae", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "chart", 

        "func": "let temp = msg.payload.temp;\nlet hum = msg.payload.hum;\n\nlet 

msgs = [\n    { topic: \"Температура\", payload: temp },\n    { topic: \"Вологість\", 

payload: hum }\n];\n\nreturn [msgs];", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 730, 

        "y": 160, 

        "wires": [ 

            [ 

                "25daab7752a9d477" 

            ] 

        ] 

    }, 

    { 
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        "id": "ebda825676e2e82a", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "alarms", 

        "func": "let d = msg.payload;\n\nconst TEMP_HIGH = 30;\nconst 

HUM_LOW = 40;\nconst WATER_LOW = 200;\nconst DIST_LOW = 10;\n\nif 

(d.temp > TEMP_HIGH){\n    msg.payload.type = \"TEMP\";\n    msg.payload.value 

= d.temp;\n    msg.payload.status = \"active\";\n}\nelse if (d.hum < HUM_LOW){\n    

msg.payload.type = \"HUM\";\n    msg.payload.value = d.hum;\n    msg.payload.status 

= \"active\";\n}\nelse{\n    msg.payload.type = \"NORMAL\";\n    msg.payload.value 

= -1;\n    msg.payload.status = \"inactive\";\n}\n\nmsg.timestamp = 

Date.now();\n\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 110, 

        "y": 660, 

        "wires": [ 

            [ 

                "7c3d6d21dac8007e" 

            ] 

        ] 

    }, 

    { 

        "id": "7f796f780521fce6", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 
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        "name": "create_alarms", 

        "func": "msg.topic = `\nCREATE TABLE IF NOT EXISTS alarms (\n    id 

INTEGER PRIMARY KEY AUTOINCREMENT,\n    timestamp DATETIME 

DEFAULT CURRENT_TIMESTAMP,\n    type TEXT,\n    value INTEGER,\n    status 

TEXT  -- active / cleared\n);\n`;\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 440, 

        "y": 820, 

        "wires": [ 

            [ 

                "1f60f5024a12376c" 

            ] 

        ] 

    }, 

    { 

        "id": "7c3d6d21dac8007e", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "save_alarms", 

        "func": "msg.topic = `\nINSERT INTO alarms (timestamp, type, value, 

status)\nVALUES (${msg.timestamp}, '${msg.payload.type}', 

'${msg.payload.value}', '${msg.payload.status}');\n`;\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 
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        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 330, 

        "y": 660, 

        "wires": [ 

            [ 

                "1f60f5024a12376c" 

            ] 

        ] 

    }, 

    { 

        "id": "d525ddf7022d5c73", 

        "type": "ui_text_input", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "label": "time from", 

        "tooltip": "", 

        "group": "5c53a8148f2035e1", 

        "order": 2, 

        "width": 0, 

        "height": 0, 

        "passthru": true, 

        "mode": "datetime-local", 

        "delay": 300, 

        "topic": "topic", 

        "sendOnBlur": true, 

        "className": "", 

        "topicType": "msg", 

        "x": 100, 
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        "y": 1200, 

        "wires": [ 

            [ 

                "66ef4f6b5d8196f9" 

            ] 

        ] 

    }, 

    { 

        "id": "3a8cb552a33a54ce", 

        "type": "ui_text_input", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "label": "time to", 

        "tooltip": "", 

        "group": "5c53a8148f2035e1", 

        "order": 2, 

        "width": 0, 

        "height": 0, 

        "passthru": true, 

        "mode": "datetime-local", 

        "delay": 300, 

        "topic": "topic", 

        "sendOnBlur": true, 

        "className": "", 

        "topicType": "msg", 

        "x": 90, 

        "y": 1240, 

        "wires": [ 

            [ 

                "a8776e6ed0551e73" 
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            ] 

        ] 

    }, 

    { 

        "id": "dd594a91b57594e5", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "function 6", 

        "func": "let fromStr = flow.get(\"fromTime\");\nlet toStr = 

flow.get(\"toTime\");\n\nif (!fromStr || !toStr) {\n    node.warn(\"Не задано часовий 

проміжок!\");\n    return null;\n}\n\nlet fromTime = new Date(fromStr).getTime();\nlet 

toTime = new Date(toStr).getTime();\n\nmsg.topic = `\nSELECT timestamp, type, 

value, status\nFROM alarms\nWHERE timestamp BETWEEN ${fromTime} AND 

${toTime}\nORDER BY timestamp ASC;\n`;\n\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 620, 

        "y": 1260, 

        "wires": [ 

            [ 

                "e52adebff2109ca2" 

            ] 

        ] 

    }, 

    { 

        "id": "8b1c3e7fa8225902", 
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        "type": "ui_button", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "group": "5c53a8148f2035e1", 

        "order": 4, 

        "width": 0, 

        "height": 0, 

        "passthru": false, 

        "label": "button", 

        "tooltip": "", 

        "color": "", 

        "bgcolor": "", 

        "className": "", 

        "icon": "", 

        "payload": "", 

        "payloadType": "str", 

        "topic": "topic", 

        "topicType": "msg", 

        "x": 470, 

        "y": 1260, 

        "wires": [ 

            [ 

                "dd594a91b57594e5" 

            ] 

        ] 

    }, 

    { 

        "id": "e52adebff2109ca2", 

        "type": "sqlite", 

        "z": "fb9a3a66b864403d", 
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        "mydb": "4d437fe3b7e525cf", 

        "sqlquery": "msg.topic", 

        "sql": "", 

        "name": "", 

        "x": 830, 

        "y": 1180, 

        "wires": [ 

            [ 

                "e6bc570b0c7911bb", 

                "efe2af4f25614e1f" 

            ] 

        ] 

    }, 

    { 

        "id": "a8776e6ed0551e73", 

        "type": "change", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "rules": [ 

            { 

                "t": "set", 

                "p": "toTime", 

                "pt": "flow", 

                "to": "payload", 

                "tot": "msg" 

            } 

        ], 

        "action": "", 

        "property": "", 

        "from": "", 
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        "to": "", 

        "reg": false, 

        "x": 300, 

        "y": 1240, 

        "wires": [ 

            [] 

        ] 

    }, 

    { 

        "id": "66ef4f6b5d8196f9", 

        "type": "change", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "rules": [ 

            { 

                "t": "set", 

                "p": "fromTime", 

                "pt": "flow", 

                "to": "payload", 

                "tot": "msg" 

            } 

        ], 

        "action": "", 

        "property": "", 

        "from": "", 

        "to": "", 

        "reg": false, 

        "x": 310, 

        "y": 1200, 

        "wires": [ 
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            [] 

        ] 

    }, 

    { 

        "id": "e6bc570b0c7911bb", 

        "type": "ui_table", 

        "z": "fb9a3a66b864403d", 

        "group": "5c53a8148f2035e1", 

        "name": "", 

        "order": 4, 

        "width": "6", 

        "height": "6", 

        "columns": [], 

        "outputs": 1, 

        "cts": true, 

        "x": 1110, 

        "y": 1260, 

        "wires": [ 

            [] 

        ] 

    }, 

    { 

        "id": "39165f96c1e6d2e2", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "filter", 

        "func": "let alpha = flow.get(\"alpha_temp\") || 0.25;\nlet x = 

msg.payload.temp;\nlet prev = flow.get(\"temp_filt\");\nif (prev === undefined) prev 

= x;\nlet filt = alpha * x + (1 - alpha) * prev;\nflow.set(\"temp_filt\", 
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filt);\nmsg.payload.temp_filtered = Number(filt.toFixed(2));\nmsg.payload.prev = 

prev;\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 

        "libs": [], 

        "x": 350, 

        "y": 180, 

        "wires": [ 

            [ 

                "4478a6f4c61b334c", 

                "714c5fe964b8ceb9" 

            ] 

        ] 

    }, 

    { 

        "id": "4478a6f4c61b334c", 

        "type": "debug", 

        "z": "fb9a3a66b864403d", 

        "name": "filter_temp", 

        "active": true, 

        "tosidebar": true, 

        "console": false, 

        "tostatus": false, 

        "complete": "payload.temp_filtered", 

        "targetType": "msg", 

        "statusVal": "", 

        "statusType": "auto", 
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        "x": 530, 

        "y": 180, 

        "wires": [] 

    }, 

    { 

        "id": "714c5fe964b8ceb9", 

        "type": "debug", 

        "z": "fb9a3a66b864403d", 

        "name": "prev", 

        "active": true, 

        "tosidebar": true, 

        "console": false, 

        "tostatus": false, 

        "complete": "payload.prev", 

        "targetType": "msg", 

        "statusVal": "", 

        "statusType": "auto", 

        "x": 510, 

        "y": 120, 

        "wires": [] 

    }, 

    { 

        "id": "78bee7fd3626785f", 

        "type": "ui_text_input", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "label": "time from", 

        "tooltip": "", 

        "group": "eda8d51b64e2f977", 

        "order": 2, 
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        "width": 0, 

        "height": 0, 

        "passthru": true, 

        "mode": "datetime-local", 

        "delay": 300, 

        "topic": "topic", 

        "sendOnBlur": true, 

        "className": "", 

        "topicType": "msg", 

        "x": 100, 

        "y": 1400, 

        "wires": [ 

            [ 

                "f3cde1bb669e0edf" 

            ] 

        ] 

    }, 

    { 

        "id": "6f6f944f6883a4b6", 

        "type": "ui_text_input", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "label": "time to", 

        "tooltip": "", 

        "group": "eda8d51b64e2f977", 

        "order": 2, 

        "width": 0, 

        "height": 0, 

        "passthru": true, 

        "mode": "datetime-local", 
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        "delay": 300, 

        "topic": "topic", 

        "sendOnBlur": true, 

        "className": "", 

        "topicType": "msg", 

        "x": 90, 

        "y": 1440, 

        "wires": [ 

            [ 

                "c4d93943fb4a1a2d" 

            ] 

        ] 

    }, 

    { 

        "id": "99d38b91059b90bd", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "function 7", 

        "func": "let fromStr1 = flow.get(\"fromTime1\").toString();\nlet toStr1 = 

flow.get(\"toTime1\").toString();\n\n// if (!fromStr1 || !toStr1) {\n//     node.warn(\"Не 

задано часовий проміжок!\");\n//     return null;\n// }\n\n// // SQLite формат: YYYY-

MM-DD HH:MM:SS\n// let fromSQL = fromStr1.replace(\"T\", \" \") + \":00\";\n// let 

toSQL = toStr1.replace(\"T\", \" \") + \":00\";\n\nmsg.topic = `\nSELECT timestamp, 

temp\nFROM telemetry\nWHERE timestamp BETWEEN '${fromStr1}' AND 

'${toStr1}'\nORDER BY timestamp ASC;\n`;\n\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 
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        "libs": [], 

        "x": 620, 

        "y": 1460, 

        "wires": [ 

            [ 

                "6ab75c1531b4648c" 

            ] 

        ] 

    }, 

    { 

        "id": "1ca7c68d1509939b", 

        "type": "ui_button", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "group": "eda8d51b64e2f977", 

        "order": 4, 

        "width": 0, 

        "height": 0, 

        "passthru": false, 

        "label": "button", 

        "tooltip": "", 

        "color": "", 

        "bgcolor": "", 

        "className": "", 

        "icon": "", 

        "payload": "", 

        "payloadType": "str", 

        "topic": "topic", 

        "topicType": "msg", 

        "x": 470, 
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        "y": 1460, 

        "wires": [ 

            [ 

                "99d38b91059b90bd" 

            ] 

        ] 

    }, 

    { 

        "id": "6ab75c1531b4648c", 

        "type": "sqlite", 

        "z": "fb9a3a66b864403d", 

        "mydb": "4d437fe3b7e525cf", 

        "sqlquery": "msg.topic", 

        "sql": "", 

        "name": "", 

        "x": 830, 

        "y": 1380, 

        "wires": [ 

            [ 

                "e83aa5db532241e5", 

                "ec73d060ecdf0f3b" 

            ] 

        ] 

    }, 

    { 

        "id": "c4d93943fb4a1a2d", 

        "type": "change", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "rules": [ 
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            { 

                "t": "set", 

                "p": "toTime1", 

                "pt": "flow", 

                "to": "payload", 

                "tot": "msg" 

            } 

        ], 

        "action": "", 

        "property": "", 

        "from": "", 

        "to": "", 

        "reg": false, 

        "x": 300, 

        "y": 1440, 

        "wires": [ 

            [] 

        ] 

    }, 

    { 

        "id": "f3cde1bb669e0edf", 

        "type": "change", 

        "z": "fb9a3a66b864403d", 

        "name": "", 

        "rules": [ 

            { 

                "t": "set", 

                "p": "fromTime1", 

                "pt": "flow", 

                "to": "payload", 
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                "tot": "msg" 

            } 

        ], 

        "action": "", 

        "property": "", 

        "from": "", 

        "to": "", 

        "reg": false, 

        "x": 310, 

        "y": 1400, 

        "wires": [ 

            [] 

        ] 

    }, 

    { 

        "id": "e83aa5db532241e5", 

        "type": "function", 

        "z": "fb9a3a66b864403d", 

        "name": "function 8", 

        "func": "let alpha = 0.25;\nlet out = [];\nlet prev;\n\nfor (let i = 0; i < 

msg.payload.length; i++) {\n    let row = msg.payload[i];\n    let x = 

Number(row.temp);\n\n    if (isNaN(x)) continue;\n\n    if (prev === undefined) prev = 

x;\n\n    let filt = alpha * x + (1 - alpha) * prev;\n\n    out.push({\n        timestamp: 

row.timestamp,\n        temp_raw: x,\n        temp_filt: Number(filt.toFixed(2))\n    });\n\n    

prev = filt;\n}\n\nmsg.payload = out;\nreturn msg;", 

        "outputs": 1, 

        "timeout": 0, 

        "noerr": 0, 

        "initialize": "", 

        "finalize": "", 
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        "libs": [], 

        "x": 1100, 

        "y": 1460, 

        "wires": [ 

            [ 

                "71aa6dc67cf0256e" 

            ] 

        ] 

    }, 

    { 

        "id": "71aa6dc67cf0256e", 

        "type": "ui_table", 

        "z": "fb9a3a66b864403d", 

        "group": "eda8d51b64e2f977", 

        "name": "", 

        "order": 4, 

        "width": "6", 

        "height": "6", 

        "columns": [], 

        "outputs": 1, 

        "cts": true, 

        "x": 1250, 

        "y": 1460, 

        "wires": [ 

            [] 

        ] 

    }, 

    { 

        "id": "efe2af4f25614e1f", 

        "type": "debug", 
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        "z": "fb9a3a66b864403d", 

        "name": "test1", 

        "active": true, 

        "tosidebar": true, 

        "console": false, 

        "tostatus": false, 

        "complete": "payload", 

        "targetType": "msg", 

        "statusVal": "", 

        "statusType": "auto", 

        "x": 1190, 

        "y": 1180, 

        "wires": [] 

    }, 

    { 

        "id": "ec73d060ecdf0f3b", 

        "type": "debug", 

        "z": "fb9a3a66b864403d", 

        "name": "test2", 

        "active": true, 

        "tosidebar": true, 

        "console": false, 

        "tostatus": false, 

        "complete": "payload", 

        "targetType": "msg", 

        "statusVal": "", 

        "statusType": "auto", 

        "x": 1210, 

        "y": 1380, 

        "wires": [] 
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    }, 

    { 

        "id": "129eb55ea17bdbce", 

        "type": "ui_group", 

        "name": "Control", 

        "tab": "e7365b9e71b46298", 

        "order": 1, 

        "disp": true, 

        "width": 6, 

        "collapse": false, 

        "className": "" 

    }, 

    { 

        "id": "e4f3410ae57e4461", 

        "type": "ui_group", 

        "name": "Chart", 

        "tab": "e7365b9e71b46298", 

        "order": 2, 

        "disp": true, 

        "width": 6, 

        "collapse": false, 

        "className": "" 

    }, 

    { 

        "id": "4d437fe3b7e525cf", 

        "type": "sqlitedb", 

        "db": "C:\\Users\\yurch\\OneDrive\\Рабочий 

стол\\magistr\\realization\\node-red\\test5.db", 

        "mode": "RWC" 

    }, 
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    { 

        "id": "12a5bd7dbd9a8211", 

        "type": "ui_group", 

        "name": "Chart Vizio", 

        "tab": "e7365b9e71b46298", 

        "order": 3, 

        "disp": true, 

        "width": 6, 

        "collapse": false, 

        "className": "" 

    }, 

    { 

        "id": "5c53a8148f2035e1", 

        "type": "ui_group", 

        "name": "Alerts", 

        "tab": "bde4a9cd25bc342d", 

        "order": 1, 

        "disp": true, 

        "width": 6, 

        "collapse": false, 

        "className": "" 

    }, 

    { 

        "id": "eda8d51b64e2f977", 

        "type": "ui_group", 

        "name": "Prediction", 

        "tab": "62f7f548222842da", 

        "order": 1, 

        "disp": true, 

        "width": 6, 
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        "collapse": false, 

        "className": "" 

    }, 

    { 

        "id": "e7365b9e71b46298", 

        "type": "ui_tab", 

        "name": "Home", 

        "icon": "dashboard", 

        "disabled": false, 

        "hidden": false 

    }, 

    { 

        "id": "bde4a9cd25bc342d", 

        "type": "ui_tab", 

        "name": "Alerts", 

        "icon": "dashboard", 

        "order": 2, 

        "disabled": false, 

        "hidden": false 

    }, 

    { 

        "id": "62f7f548222842da", 

        "type": "ui_tab", 

        "name": "Prediction", 

        "icon": "dashboard", 

        "disabled": false, 

        "hidden": false 

    }, 

    { 

        "id": "faf2a921e3ca31f2", 
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        "type": "global-config", 

        "env": [], 

        "modules": { 

            "node-red-dashboard": "3.6.6", 

            "node-red-node-sqlite": "1.1.1", 

            "node-red-node-ui-table": "0.4.5" 

        } 

    } 

] 
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