#include <SPI.h>
#include <nRF24L01.h>
#include <RF24.h>

// Third Arduino Nano: USB radio bridge for the laptop dashboard.
// Connect an nRF24L01 to this Nano, upload this sketch, then open the
// dashboard page in Chrome/Edge and connect to this Nano over Web Serial.

#define CE_PIN 9
#define CSN_PIN 10

#define PELTIER_OFF 0
#define PELTIER_COLD 1
#define PELTIER_HEAT 2

#define LIGHTS_OFF 0
#define LIGHTS_BOTH_BLINK 1
#define LIGHTS_RIGHT_BLINK 2
#define LIGHTS_LEFT_BLINK 3
#define LIGHTS_BOTH_ON 4

RF24 radio(CE_PIN, CSN_PIN);

const uint64_t RADIO_ADDRESS = 0xE9E8F0F0E1LL;
const uint64_t DASHBOARD_ADDRESS = 0xE9E8F0F0D2LL;
const uint64_t DASHBOARD_CONFIG_ADDRESS = 0xE9E8F0F0C3LL;
const byte RADIO_CHANNEL = 76;
const uint8_t DASHBOARD_CONFIG_MAGIC = 0xC3;

struct __attribute__((packed)) JoystickPacket {
  uint16_t x;
  uint16_t y;
  uint8_t peltierMode;
  uint8_t buzzerActive;
  uint8_t fanActive;
  uint8_t lightsActive;
};

struct __attribute__((packed)) DashboardConfigPacket {
  uint8_t magic;
  uint16_t buzzerToneHz;
};

struct __attribute__((packed)) TelemetryPacket {
  uint16_t x;
  uint16_t y;
  uint8_t peltierMode;
  uint8_t buzzerActive;
  uint8_t fanActive;
  uint8_t lightsActive;
  uint16_t servoPulse;
  uint8_t motorPWM;
  int16_t temperatureC10;
  int16_t humidity10;
  uint8_t sensorValid;
  uint8_t failsafe;
  uint16_t signalAgeMs;
  uint32_t packetCount;
  uint16_t buzzerToneHz;
};

char serialBuffer[40];
byte serialBufferIndex = 0;

const char *peltierModeName(uint8_t mode) {
  switch (mode) {
    case PELTIER_COLD:
      return "COLD";
    case PELTIER_HEAT:
      return "HEAT";
    default:
      return "OFF";
  }
}

uint8_t safeLightMode(uint8_t mode) {
  if (mode > LIGHTS_BOTH_ON) {
    return LIGHTS_OFF;
  }

  return mode;
}

const char *lightModeName(uint8_t mode) {
  switch (safeLightMode(mode)) {
    case LIGHTS_BOTH_BLINK:
      return "BOTH_BLINK";
    case LIGHTS_RIGHT_BLINK:
      return "RIGHT_BLINK";
    case LIGHTS_LEFT_BLINK:
      return "LEFT_BLINK";
    case LIGHTS_BOTH_ON:
      return "BOTH_ON";
    default:
      return "OFF";
  }
}

void restoreDashboardListening() {
  radio.setAutoAck(false);
  radio.openReadingPipe(1, RADIO_ADDRESS);
  radio.openReadingPipe(2, DASHBOARD_ADDRESS);
  radio.startListening();
}

void printBoolJson(const char *key, uint8_t value, bool trailingComma) {
  Serial.print("\"");
  Serial.print(key);
  Serial.print("\":");
  Serial.print(value ? "true" : "false");
  if (trailingComma) {
    Serial.print(",");
  }
}

void printLightModeJson(uint8_t mode, bool trailingComma) {
  uint8_t safeMode = safeLightMode(mode);

  Serial.print("\"lightsActive\":");
  Serial.print(safeMode);
  Serial.print(",\"lightsMode\":\"");
  Serial.print(lightModeName(safeMode));
  Serial.print("\"");

  if (trailingComma) {
    Serial.print(",");
  }
}

void printTenthsJson(const char *key, int16_t value, bool valid, bool trailingComma) {
  Serial.print("\"");
  Serial.print(key);
  Serial.print("\":");

  if (!valid || value == -32768) {
    Serial.print("null");
  } else {
    Serial.print(value / 10.0, 1);
  }

  if (trailingComma) {
    Serial.print(",");
  }
}

void printCommandJson(const JoystickPacket &packet) {
  Serial.print("{\"type\":\"command\",\"ms\":");
  Serial.print(millis());
  Serial.print(",\"x\":");
  Serial.print(packet.x);
  Serial.print(",\"y\":");
  Serial.print(packet.y);
  Serial.print(",\"peltierMode\":\"");
  Serial.print(peltierModeName(packet.peltierMode));
  Serial.print("\",");
  printBoolJson("buzzerActive", packet.buzzerActive, true);
  printBoolJson("fanActive", packet.fanActive, true);
  printLightModeJson(packet.lightsActive, false);
  Serial.println("}");
}

void printTelemetryJson(const TelemetryPacket &packet) {
  Serial.print("{\"type\":\"telemetry\",\"ms\":");
  Serial.print(millis());
  Serial.print(",\"x\":");
  Serial.print(packet.x);
  Serial.print(",\"y\":");
  Serial.print(packet.y);
  Serial.print(",\"peltierMode\":\"");
  Serial.print(peltierModeName(packet.peltierMode));
  Serial.print("\",");
  printBoolJson("buzzerActive", packet.buzzerActive, true);
  printBoolJson("fanActive", packet.fanActive, true);
  printLightModeJson(packet.lightsActive, true);
  Serial.print("\"servoPulse\":");
  Serial.print(packet.servoPulse);
  Serial.print(",\"motorPWM\":");
  Serial.print(packet.motorPWM);
  Serial.print(",");
  printTenthsJson("temperatureC", packet.temperatureC10, packet.sensorValid, true);
  printTenthsJson("humidity", packet.humidity10, packet.sensorValid, true);
  printBoolJson("sensorValid", packet.sensorValid, true);
  printBoolJson("failsafe", packet.failsafe, true);
  Serial.print("\"signalAgeMs\":");
  Serial.print(packet.signalAgeMs);
  Serial.print(",\"packetCount\":");
  Serial.print(packet.packetCount);
  Serial.print(",\"buzzerToneHz\":");
  Serial.print(packet.buzzerToneHz);
  Serial.println("}");
}

void printConfigJson(uint16_t toneHz, bool ok) {
  Serial.print("{\"type\":\"config\",\"ms\":");
  Serial.print(millis());
  Serial.print(",\"buzzerToneHz\":");
  Serial.print(toneHz);
  Serial.print(",\"ok\":");
  Serial.print(ok ? "true" : "false");
  Serial.println("}");
}

void sendBuzzerConfig(uint16_t toneHz) {
  toneHz = constrain(toneHz, 200, 5000);

  DashboardConfigPacket configPacket;
  configPacket.magic = DASHBOARD_CONFIG_MAGIC;
  configPacket.buzzerToneHz = toneHz;

  radio.stopListening();
  radio.setAutoAck(true);
  radio.openWritingPipe(DASHBOARD_CONFIG_ADDRESS);
  bool ok = radio.write(&configPacket, sizeof(configPacket));
  restoreDashboardListening();

  printConfigJson(toneHz, ok);
}

void processSerialCommand(char *line) {
  while (*line == ' ' || *line == '\t') {
    line++;
  }

  if (strncmp(line, "BUZZER", 6) == 0 || strncmp(line, "buzzer", 6) == 0) {
    char *numberStart = line + 6;
    while (*numberStart && (*numberStart < '0' || *numberStart > '9')) {
      numberStart++;
    }

    int requestedTone = atoi(numberStart);
    if (requestedTone > 0) {
      sendBuzzerConfig((uint16_t)requestedTone);
    }
  } else if (strncmp(line, "PING", 4) == 0 || strncmp(line, "ping", 4) == 0) {
    Serial.println("{\"type\":\"bridge\",\"status\":\"ok\"}");
  }
}

void readSerialCommands() {
  while (Serial.available()) {
    char c = Serial.read();

    if (c == '\r') {
      continue;
    }

    if (c == '\n') {
      serialBuffer[serialBufferIndex] = '\0';
      processSerialCommand(serialBuffer);
      serialBufferIndex = 0;
      continue;
    }

    if (serialBufferIndex < sizeof(serialBuffer) - 1) {
      serialBuffer[serialBufferIndex++] = c;
    }
  }
}

void setup() {
  Serial.begin(115200);
  delay(500);

  Serial.println("{\"type\":\"bridge\",\"status\":\"starting\"}");

  if (!radio.begin()) {
    Serial.println("{\"type\":\"bridge\",\"status\":\"radio_error\"}");
    while (1) {}
  }

  radio.setChannel(RADIO_CHANNEL);
  radio.setDataRate(RF24_250KBPS);
  radio.setPALevel(RF24_PA_LOW);
  restoreDashboardListening();

  Serial.println("{\"type\":\"bridge\",\"status\":\"ready\"}");
}

void loop() {
  readSerialCommands();

  uint8_t pipeNum = 0;
  while (radio.available(&pipeNum)) {
    if (pipeNum == 1) {
      JoystickPacket packet;
      radio.read(&packet, sizeof(packet));
      printCommandJson(packet);
    } else if (pipeNum == 2) {
      TelemetryPacket packet;
      radio.read(&packet, sizeof(packet));
      printTelemetryJson(packet);
    } else {
      radio.flush_rx();
    }
  }
}
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    <header class="app-header">
      <div>
        <p class="eyebrow">TEAM 1 C-Subteam 2026</p>
        <h1>RC Climate & Control Dashboard</h1>
        <p class="lead">Local laptop dashboard for the third Arduino Nano radio bridge. Telemetry arrives as JSON over USB Serial from the nRF24L01 bridge.</p>
      </div>
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        <button id="connectButton">Connect USB Bridge</button>
        <button id="disconnectButton" class="secondary" disabled>Disconnect</button>
        <div class="connection-pill"><span id="connectionDot" class="dot"></span><span id="connectionStatus">Not connected</span></div>
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          <div class="node-title">Transmitter Nano</div>
          <div class="node-sub">Joystick, buttons, nRF24 command packet</div>
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          <div class="node-title">Vehicle Receiver</div>
          <div class="node-sub">Outputs, DHT sensor, telemetry packet</div>
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        <span class="node-number">03</span>
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          <div class="node-title">USB Radio Bridge</div>
          <div class="node-sub">Third Nano prints JSON lines</div>
        </div>
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        <span class="node-number">04</span>
        <div>
          <div class="node-title">Browser Dashboard</div>
          <div class="node-sub">Web Serial API, live local display</div>
        </div>
      </div>
    </section>

    <main class="dashboard-layout">
      <section class="main-grid" aria-label="Live telemetry">
        <article class="panel metric">
          <div class="panel-header">
            <h2>Cabin Temperature</h2>
          </div>
          <div class="value"><span id="temperatureValue">--</span><span class="unit">&deg;C</span></div>
          <div id="temperatureSub" class="sub">Waiting for DHT data</div>
        </article>

        <article class="panel metric">
          <div class="panel-header">
            <h2>Humidity</h2>
          </div>
          <div class="value"><span id="humidityValue">--</span><span class="unit">%</span></div>
          <div id="humiditySub" class="sub">Waiting for DHT data</div>
        </article>

        <article class="panel metric">
          <div class="panel-header">
            <h2>Peltier Mode</h2>
          </div>
          <div id="peltierMode" class="chip">OFF</div>
          <div id="peltierSub" class="sub">Mode from receiver telemetry</div>
        </article>

        <article class="panel metric">
          <div class="panel-header">
            <h2>Failsafe</h2>
          </div>
          <div id="failsafeChip" class="chip ok">CLEAR</div>
          <div id="signalSub" class="sub">No timeout data yet</div>
          <div class="meter warn"><span id="signalBar"></span></div>
        </article>

        <article class="panel metric wide">
          <div class="panel-header">
            <h2>Motion Control</h2>
            <span id="packetMini" class="chip">PACKETS --</span>
          </div>
          <div class="status-grid">
            <div class="status-line">
              <div class="status-label">Motor PWM</div>
              <div class="status-value"><span id="motorValue">--</span> / 255</div>
              <div class="meter"><span id="motorBar"></span></div>
              <div id="motorSub" class="sub">Joystick Y mapped by receiver</div>
            </div>
            <div class="status-line">
              <div class="status-label">Steering Pulse</div>
              <div class="status-value"><span id="servoValue">--</span> us</div>
              <div class="meter neutral"><span id="steeringBar"></span></div>
              <div id="joystickSub" class="sub">X: -- - Y: --</div>
            </div>
          </div>
        </article>

        <article class="panel metric">
          <div class="panel-header">
            <h2>Fan</h2>
          </div>
          <div id="fanChip" class="chip">OFF</div>
          <div class="sub">Follows active Peltier modes</div>
        </article>

        <article class="panel metric">
          <div class="panel-header">
            <h2>Lights</h2>
          </div>
          <div id="lightsChip" class="chip">OFF</div>
          <div id="lightsSub" class="sub">D7 left, D8 right</div>
        </article>

        <article class="panel log-panel">
          <div class="panel-header">
            <h2>Serial JSON Log</h2>
            <span id="packetCount" class="chip">--</span>
          </div>
          <pre id="serialLog" class="empty-log">No serial data yet.</pre>
          <div id="packetSub" class="sub">Receiver packet count</div>
        </article>
      </section>

      <aside class="side-stack" aria-label="Dashboard controls and technology">
        <section class="panel side-panel">
          <div class="panel-header">
            <h2>Buzzer Tone</h2>
            <div class="value"><span id="buzzerValue">1200</span><span class="unit">Hz</span></div>
          </div>
          <div class="control-row">
            <div>
              <label for="buzzerRange">Frequency</label>
              <input id="buzzerRange" type="range" min="200" max="5000" step="50" value="1200">
            </div>
            <div>
              <label for="buzzerInput">Hz</label>
              <input id="buzzerInput" type="number" min="200" max="5000" step="50" value="1200">
            </div>
            <button id="sendBuzzerButton" disabled>Send Tone</button>
          </div>
          <div id="buzzerSub" class="sub">Connect the bridge before sending config</div>
        </section>

        <section class="panel side-panel">
          <div class="panel-header">
            <h2>Technologies Used</h2>
          </div>
          <div class="stack-list">
            <div class="stack-row">
              <div class="stack-key">Hardware</div>
              <div class="stack-value">3 Arduino Nano boards, nRF24L01 radios, DHT22 sensor, passive buzzer, directional LED outputs.</div>
            </div>
            <div class="stack-row">
              <div class="stack-key">Arduino</div>
              <div class="stack-value">C/C++ sketches using SPI, RF24, Servo, DHT, tone/noTone, packed command and telemetry structs.</div>
            </div>
            <div class="stack-row">
              <div class="stack-key">Radio</div>
              <div class="stack-value">nRF24L01 at channel 76, RF24_250KBPS, command pipe and dashboard telemetry pipe.</div>
            </div>
            <div class="stack-row">
              <div class="stack-key">Browser</div>
              <div class="stack-value">HTML5, CSS custom properties, vanilla JavaScript, Web Serial API, JSON Lines over USB Serial at 115200 baud.</div>
            </div>
            <div class="stack-row">
              <div class="stack-key">Runtime</div>
              <div class="stack-value">Local HTTP server on localhost. No ESP32, Bluetooth module, cloud database, npm package, or build step required.</div>
            </div>
          </div>
        </section>
      </aside>
    </main>
  </div>

  <script>
    const els = {
      connectButton: document.getElementById('connectButton'),
      disconnectButton: document.getElementById('disconnectButton'),
      connectionDot: document.getElementById('connectionDot'),
      connectionStatus: document.getElementById('connectionStatus'),
      temperatureValue: document.getElementById('temperatureValue'),
      temperatureSub: document.getElementById('temperatureSub'),
      humidityValue: document.getElementById('humidityValue'),
      humiditySub: document.getElementById('humiditySub'),
      peltierMode: document.getElementById('peltierMode'),
      peltierSub: document.getElementById('peltierSub'),
      failsafeChip: document.getElementById('failsafeChip'),
      signalSub: document.getElementById('signalSub'),
      signalBar: document.getElementById('signalBar'),
      motorValue: document.getElementById('motorValue'),
      motorBar: document.getElementById('motorBar'),
      motorSub: document.getElementById('motorSub'),
      servoValue: document.getElementById('servoValue'),
      steeringBar: document.getElementById('steeringBar'),
      joystickSub: document.getElementById('joystickSub'),
      fanChip: document.getElementById('fanChip'),
      lightsChip: document.getElementById('lightsChip'),
      lightsSub: document.getElementById('lightsSub'),
      buzzerValue: document.getElementById('buzzerValue'),
      buzzerRange: document.getElementById('buzzerRange'),
      buzzerInput: document.getElementById('buzzerInput'),
      sendBuzzerButton: document.getElementById('sendBuzzerButton'),
      buzzerSub: document.getElementById('buzzerSub'),
      packetCount: document.getElementById('packetCount'),
      packetMini: document.getElementById('packetMini'),
      packetSub: document.getElementById('packetSub'),
      serialLog: document.getElementById('serialLog')
    };

    let port;
    let reader;
    let writer;
    let keepReading = false;
    let isConnecting = false;
    let lineBuffer = '';
    let hasSerialData = false;
    const JOYSTICK_CENTER = 512;
    const JOYSTICK_DEADZONE = 90;
    const JOYSTICK_X_REVERSED = true;
    const JOYSTICK_Y_REVERSED = true;

    function setChip(el, label, state) {
      el.textContent = label;
      el.className = `chip ${state || ''}`.trim();
    }

    function setConnection(label, state) {
      els.connectionStatus.textContent = label;
      els.connectionDot.className = `dot ${state || ''}`.trim();
    }

    function serialErrorMessage(error) {
      const message = error && error.message ? error.message : 'Serial connection failed';

      if (message.includes('Failed to open serial port')) {
        return 'Could not open COM port. Close Arduino Serial Monitor/IDE, other dashboard tabs, and any app using the Nano.';
      }

      if (message.includes('No port selected')) {
        return 'No serial port selected';
      }

      return message;
    }

    async function cleanFailedSerialOpen() {
      keepReading = false;

      if (writer) {
        writer.releaseLock();
        writer = null;
      }

      if (port) {
        try {
          await port.close();
        } catch {
          // The port may not have opened far enough to close.
        }

        port = null;
      }

      els.connectButton.disabled = false;
      els.disconnectButton.disabled = true;
      els.sendBuzzerButton.disabled = true;
    }

    function setMeter(el, percent) {
      const safePercent = Math.max(0, Math.min(100, Number(percent) || 0));
      el.style.width = `${safePercent}%`;
    }

    function appendLog(line) {
      const time = new Date().toLocaleTimeString();
      if (!hasSerialData) {
        els.serialLog.textContent = '';
        els.serialLog.classList.remove('empty-log');
        hasSerialData = true;
      }

      els.serialLog.textContent = `[${time}] ${line}\n` + els.serialLog.textContent;
      const lines = els.serialLog.textContent.split('\n');
      if (lines.length > 80) {
        els.serialLog.textContent = lines.slice(0, 80).join('\n');
      }
    }

    function displayNumber(value, digits = 0) {
      if (typeof value !== 'number' || Number.isNaN(value)) {
        return '--';
      }
      return value.toFixed(digits);
    }

    function correctedJoystickValue(value, reversed) {
      if (typeof value !== 'number' || Number.isNaN(value)) {
        return null;
      }

      const safeValue = Math.max(0, Math.min(1023, value));
      return reversed ? 1023 - safeValue : safeValue;
    }

    function correctedJoystick(data) {
      return {
        x: correctedJoystickValue(data.x, JOYSTICK_X_REVERSED),
        y: correctedJoystickValue(data.y, JOYSTICK_Y_REVERSED)
      };
    }

    function directionFromAxis(value, negativeLabel, positiveLabel) {
      if (value === null) {
        return '--';
      }

      if (value < JOYSTICK_CENTER - JOYSTICK_DEADZONE) {
        return negativeLabel;
      }

      if (value > JOYSTICK_CENTER + JOYSTICK_DEADZONE) {
        return positiveLabel;
      }

      return 'CENTER';
    }

    function driveDirection(value) {
      if (value === null) {
        return '--';
      }

      if (value < JOYSTICK_CENTER - JOYSTICK_DEADZONE) {
        return 'REVERSE';
      }

      if (value > JOYSTICK_CENTER + JOYSTICK_DEADZONE) {
        return 'FORWARD';
      }

      return 'NEUTRAL';
    }

    function joystickLabel(data) {
      const joystick = correctedJoystick(data);
      const steering = directionFromAxis(joystick.x, 'LEFT', 'RIGHT');
      const drive = driveDirection(joystick.y);
      const xLabel = joystick.x === null ? '--' : joystick.x;
      const yLabel = joystick.y === null ? '--' : joystick.y;

      return `Corrected X: ${xLabel} - Y: ${yLabel} (${steering}, ${drive})`;
    }

    function lightModeFromData(data) {
      if (typeof data.lightsMode === 'string') {
        return data.lightsMode;
      }

      if (typeof data.lightsActive === 'number') {
        switch (data.lightsActive) {
          case 1:
            return 'BOTH_BLINK';
          case 2:
            return 'RIGHT_BLINK';
          case 3:
            return 'LEFT_BLINK';
          case 4:
            return 'BOTH_ON';
          default:
            return 'OFF';
        }
      }

      return data.lightsActive ? 'BOTH_ON' : 'OFF';
    }

    function lightModeLabel(mode) {
      switch (mode) {
        case 'BOTH_BLINK':
          return 'BOTH BLINK';
        case 'RIGHT_BLINK':
          return 'RIGHT BLINK';
        case 'LEFT_BLINK':
          return 'LEFT BLINK';
        case 'BOTH_ON':
          return 'BOTH ON';
        default:
          return 'OFF';
      }
    }

    function lightModeState(mode) {
      if (mode === 'BOTH_ON') {
        return 'ok';
      }

      if (mode === 'BOTH_BLINK' || mode === 'RIGHT_BLINK' || mode === 'LEFT_BLINK') {
        return 'warn';
      }

      return '';
    }

    function lightModeSubtext(mode) {
      switch (mode) {
        case 'BOTH_BLINK':
          return 'Left and right blinking';
        case 'RIGHT_BLINK':
          return 'Right directional blinking';
        case 'LEFT_BLINK':
          return 'Left directional blinking';
        case 'BOTH_ON':
          return 'Left and right solid on';
        default:
          return 'D7 left, D8 right';
      }
    }

    function applyLightMode(data) {
      const mode = lightModeFromData(data);
      setChip(els.lightsChip, lightModeLabel(mode), lightModeState(mode));
      els.lightsSub.textContent = lightModeSubtext(mode);
    }

    function applyTelemetry(data) {
      if (data.sensorValid && typeof data.temperatureC === 'number') {
        els.temperatureValue.textContent = displayNumber(data.temperatureC, 1);
        els.temperatureSub.textContent = 'Live cabin sensor';
      } else {
        els.temperatureValue.textContent = '--';
        els.temperatureSub.textContent = 'Sensor not ready';
      }

      if (data.sensorValid && typeof data.humidity === 'number') {
        els.humidityValue.textContent = displayNumber(data.humidity, 1);
        els.humiditySub.textContent = 'Live cabin sensor';
      } else {
        els.humidityValue.textContent = '--';
        els.humiditySub.textContent = 'Sensor not ready';
      }

      const mode = data.peltierMode || 'OFF';
      const modeState = mode === 'HEAT' ? 'warn' : mode === 'COLD' ? 'ok' : '';
      setChip(els.peltierMode, mode, modeState);
      els.peltierSub.textContent = `Fan command: ${data.fanActive ? 'ON' : 'OFF'}`;

      setChip(els.failsafeChip, data.failsafe ? 'ACTIVE' : 'CLEAR', data.failsafe ? 'danger' : 'ok');
      els.signalSub.textContent = `Signal age: ${data.signalAgeMs ?? '--'} ms`;
      setMeter(els.signalBar, Math.min(100, ((data.signalAgeMs || 0) / 1000) * 100));

      els.motorValue.textContent = displayNumber(data.motorPWM, 0);
      setMeter(els.motorBar, ((data.motorPWM || 0) / 255) * 100);
      const corrected = correctedJoystick(data);
      const driveLabel = driveDirection(corrected.y);
      els.motorSub.textContent = data.motorPWM > 0 ? `${driveLabel} command active` : `${driveLabel} / stopped`;

      els.servoValue.textContent = displayNumber(data.servoPulse, 0);
      setMeter(els.steeringBar, (((data.servoPulse || 1500) - 1000) / 1000) * 100);
      els.joystickSub.textContent = joystickLabel(data);

      setChip(els.fanChip, data.fanActive ? 'ON' : 'OFF', data.fanActive ? 'ok' : '');
      applyLightMode(data);

      if (typeof data.buzzerToneHz === 'number') {
        els.buzzerValue.textContent = data.buzzerToneHz;
        els.buzzerRange.value = data.buzzerToneHz;
        els.buzzerInput.value = data.buzzerToneHz;
      }

      const packetLabel = data.packetCount ?? '--';
      els.packetCount.textContent = packetLabel;
      els.packetMini.textContent = `PACKETS ${packetLabel}`;
      els.packetSub.textContent = data.buzzerActive ? 'Buzzer button is pressed' : 'Buzzer button is off';
    }

    function applyCommand(data) {
      const mode = data.peltierMode || 'OFF';
      setChip(els.peltierMode, mode, mode === 'HEAT' ? 'warn' : mode === 'COLD' ? 'ok' : '');
      setChip(els.fanChip, data.fanActive ? 'ON' : 'OFF', data.fanActive ? 'ok' : '');
      applyLightMode(data);
      els.joystickSub.textContent = joystickLabel(data);
    }

    function handleLine(line) {
      const trimmed = line.trim();
      if (!trimmed) {
        return;
      }

      appendLog(trimmed);

      let data;
      try {
        data = JSON.parse(trimmed);
      } catch {
        return;
      }

      if (data.type === 'telemetry') {
        applyTelemetry(data);
      } else if (data.type === 'command') {
        applyCommand(data);
      } else if (data.type === 'config') {
        els.buzzerSub.textContent = data.ok ? `Tone sent: ${data.buzzerToneHz} Hz` : 'Receiver did not acknowledge tone';
      } else if (data.type === 'bridge') {
        setConnection(`Bridge ${data.status}`, data.status === 'ready' || data.status === 'ok' ? 'online' : 'warn');
      }
    }

    async function connectSerial() {
      if (isConnecting || port) {
        return;
      }

      if (!('serial' in navigator)) {
        setConnection('Use Chrome or Edge with Web Serial support', 'danger');
        return;
      }

      isConnecting = true;
      els.connectButton.disabled = true;
      setConnection('Selecting USB bridge...', 'warn');

      try {
        port = await navigator.serial.requestPort();
        setConnection('Opening serial port...', 'warn');
        await port.open({ baudRate: 115200 });
        writer = port.writable.getWriter();
        keepReading = true;
        isConnecting = false;

        els.disconnectButton.disabled = false;
        els.sendBuzzerButton.disabled = false;
        setConnection('Connected at 115200 baud', 'online');
        els.buzzerSub.textContent = 'Ready to send buzzer tone';
      } catch (error) {
        isConnecting = false;
        await cleanFailedSerialOpen();
        setConnection(serialErrorMessage(error), 'danger');
        return;
      }

      const decoder = new TextDecoder();

      try {
        while (port && port.readable && keepReading) {
          reader = port.readable.getReader();
          try {
            while (true) {
              const { value, done } = await reader.read();
              if (done) {
                break;
              }

              lineBuffer += decoder.decode(value, { stream: true });
              const lines = lineBuffer.split('\n');
              lineBuffer = lines.pop();
              for (const line of lines) {
                handleLine(line);
              }
            }
          } finally {
            reader.releaseLock();
            reader = null;
          }
        }
      } catch (error) {
        if (!keepReading) {
          return;
        }

        await cleanFailedSerialOpen();
        setConnection(serialErrorMessage(error), 'danger');
      }
    }

    async function disconnectSerial() {
      keepReading = false;
      if (reader) {
        await reader.cancel();
      }
      if (writer) {
        writer.releaseLock();
        writer = null;
      }
      if (port) {
        await port.close();
        port = null;
      }

      els.connectButton.disabled = false;
      els.disconnectButton.disabled = true;
      els.sendBuzzerButton.disabled = true;
      setConnection('Disconnected', '');
    }

    async function sendLine(line) {
      if (!writer) {
        return;
      }

      const encoder = new TextEncoder();
      await writer.write(encoder.encode(line));
    }

    function syncBuzzerInputs(value) {
      const next = Math.max(200, Math.min(5000, Number(value) || 1200));
      els.buzzerRange.value = next;
      els.buzzerInput.value = next;
      els.buzzerValue.textContent = next;
    }

    els.connectButton.addEventListener('click', () => {
      connectSerial();
    });

    els.disconnectButton.addEventListener('click', () => {
      disconnectSerial().catch((error) => {
        setConnection(error.message, 'danger');
      });
    });

    els.buzzerRange.addEventListener('input', (event) => syncBuzzerInputs(event.target.value));
    els.buzzerInput.addEventListener('input', (event) => syncBuzzerInputs(event.target.value));
    els.sendBuzzerButton.addEventListener('click', () => {
      const tone = Number(els.buzzerInput.value) || 1200;
      syncBuzzerInputs(tone);
      sendLine(`BUZZER ${els.buzzerInput.value}\n`).catch((error) => {
        els.buzzerSub.textContent = error.message;
      });
    });
  </script>
</body>
</html>


