/*!
    \file    main.c
    \brief   GD32VW553 Wifi Client + WebServerHtml控制页面 + 多模式LED 控制
    \author  阿峰不坏
    \company 萤火工场
*/

#include <stdint.h>
#include <stdio.h>
#include <string.h>
#include "FreeRTOS.h"
#include "task.h"
#include "gd32vw55x.h"
#include "app_cfg.h"
#include "gd32vw55x_platform.h"
#include "lwip/sockets.h"
#include "lwip/priv/sockets_priv.h"
#include "wifi_management.h"
#include "wifi_init.h"
#define LED_PORT    GPIOB
#define LED_PIN     GPIO_PIN_2

// 修改原先的 AP_SSID 和 AP_PASSWORD 为 STA 的凭据
#define STA_SSID     "NETGEAR"      // 替换为您的路由器 SSID
#define STA_PASSWORD "xxxxx"  // 替换为您的 Wi-Fi 密码
#define STA_SECURITY AUTH_MODE_WPA_WPA2      // 根据路由器设置调整
#define HTTP_PORT   80

// 中控服务器配置（运行 light_control_server.py 的 IP 和端口）
#define LIGHT_SERVER_IP   "192.168.3.26"
#define LIGHT_SERVER_PORT 8080

//添加全局模式枚举与状态变量
typedef enum {
    LED_MODE_OFF,
    LED_MODE_ON,
    LED_MODE_SLOW_BLINK,    // 慢闪
    LED_MODE_FAST_BLINK,    // 快闪
    LED_MODE_HEARTBEAT,     // 心跳
    LED_MODE_BREATH         // 呼吸
} led_mode_t;

static volatile led_mode_t g_led_mode = LED_MODE_OFF;
//static bool led_physical_state = false; // 记录当前物理电平

void led_init(void) {
    printf("LED init\r\n");
    rcu_periph_clock_enable(RCU_GPIOB);
    gpio_mode_set(LED_PORT, GPIO_MODE_OUTPUT, GPIO_PUPD_NONE, LED_PIN);
    gpio_output_options_set(LED_PORT, GPIO_OTYPE_PP, GPIO_OSPEED_MAX, LED_PIN);
    gpio_bit_reset(LED_PORT, LED_PIN);
}

// LED 管理任务（独立运行）
static void led_control_task(void *arg) {
    printf("LED control task started!\r\n");
    int breath_level = 0;
    int breath_dir = 1;
    while (1) {
        switch (g_led_mode) {
            case LED_MODE_OFF:
                gpio_bit_reset(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(100));   // 100ms 阻塞
                break;
            case LED_MODE_ON:
                gpio_bit_set(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(100));
                break;
            case LED_MODE_SLOW_BLINK:
                gpio_bit_set(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(500));
                gpio_bit_reset(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(500));
                break;
            case LED_MODE_FAST_BLINK:
                gpio_bit_set(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(100));
                gpio_bit_reset(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(100));
                break;
            case LED_MODE_HEARTBEAT:
                gpio_bit_set(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(150));
                gpio_bit_reset(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(150));
                gpio_bit_set(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(150));
                gpio_bit_reset(LED_PORT, LED_PIN);
                vTaskDelay(pdMS_TO_TICKS(800));
                break;
            case LED_MODE_BREATH:
                // 呼吸模式仍使用微秒级延时（总耗时短），但外部循环由 vTaskDelay 控制
                for (int i = 0; i < 10; i++) {
                    gpio_bit_set(LED_PORT, LED_PIN);
                    sys_us_delay(breath_level * 3 * 1000);
                    gpio_bit_reset(LED_PORT, LED_PIN);
                    sys_us_delay((10 - breath_level) * 3 * 1000);
                    breath_level += breath_dir;
                    if (breath_level >= 10) { breath_level = 9; breath_dir = -1; }
                    else if (breath_level < 0) { breath_level = 0; breath_dir = 1; }
                }
                // 每完成一次呼吸周期，让出 CPU
                vTaskDelay(pdMS_TO_TICKS(10));
                break;
        }
    }
}

void led_on(void) { gpio_bit_set(LED_PORT, LED_PIN); }
void led_off(void) { gpio_bit_reset(LED_PORT, LED_PIN); }

// 解析 URL 参数
int get_query_param(const char* request, const char* key, char* value, size_t val_size) {
    const char* query_start = strchr(request, '?');
    if (!query_start) return 0;
    const char* key_pos = strstr(query_start, key);
    if (!key_pos) return 0;

    const char* eq = strchr(key_pos, '=');
    if (!eq) return 0;
    eq++;

    const char* end = eq;
    while (*end && *end != ' ' && *end != '\r' && *end != '&' && *end != '\n') {
        end++;
    }

    size_t len = (end - eq) < (val_size - 1) ? (end - eq) : (val_size - 1);
    memcpy(value, eq, len);
    value[len] = '\0';
    return 1;
}

// 发送 HTTP 响应
void send_response(int fd, const char* content_type, const char* body) {
    char header[256];
    int len = strlen(body);
    snprintf(header, sizeof(header),
        "HTTP/1.1 200 OK\r\n"
        "Content-Type: %s\r\n"
        "Content-Length: %d\r\n"
        "Connection: close\r\n"
        "\r\n", content_type, len);
    write(fd, header, strlen(header));
    write(fd, body, len);
}

/* -------------------- 雷士吸顶灯控制（转发至中控服务器） -------------------- */
/**
 * @brief 向中控服务器发送 JSON 请求
 * @param json_body  JSON 字符串，如 "{\"action\":\"on\"}"
 * @return 0 成功，-1 失败
 */
static int send_light_request(const char *json_body) {
    int sock = -1;
    struct sockaddr_in server_addr;
    char request[512];
    char response[256];
    int ret;

    sock = socket(AF_INET, SOCK_STREAM, 0);
    if (sock < 0) {
        printf("Light socket create failed\r\n");
        return -1;
    }

    memset(&server_addr, 0, sizeof(server_addr));
    server_addr.sin_family = AF_INET;
    server_addr.sin_port = htons(LIGHT_SERVER_PORT);
    if (inet_pton(AF_INET, LIGHT_SERVER_IP, &server_addr.sin_addr) <= 0) {
        printf("Invalid light server IP\r\n");
        close(sock);
        return -1;
    }

    if (connect(sock, (struct sockaddr *)&server_addr, sizeof(server_addr)) < 0) {
        printf("Connect to light server failed\r\n");
        close(sock);
        return -1;
    }

    snprintf(request, sizeof(request),
        "POST /api/light/control HTTP/1.1\r\n"
        "Host: %s:%d\r\n"
        "Content-Type: application/json\r\n"
        "Content-Length: %d\r\n"
        "Connection: close\r\n"
        "\r\n"
        "%s",
        LIGHT_SERVER_IP, LIGHT_SERVER_PORT, (int)strlen(json_body), json_body);

    if (write(sock, request, strlen(request)) < 0) {
        printf("Write to light server failed\r\n");
        close(sock);
        return -1;
    }

    // 读取响应（仅用于判断成功/失败）
    ret = read(sock, response, sizeof(response) - 1);
    close(sock);
    if (ret > 0) {
        response[ret] = '\0';
        if (strstr(response, "\"status\":\"success\"")) {
            return 0;
        } else {
            printf("Light server error: %s\r\n", response);
            return -1;
        }
    } else {
        printf("No response from light server\r\n");
        return -1;
    }
}

/* 便捷控制函数（供 HTTP API 调用） */
static int light_action_on(void) {
    return send_light_request("{\"action\":\"on\"}");
}
static int light_action_off(void) {
    return send_light_request("{\"action\":\"off\"}");
}
static int light_action_brightness(int level) {
    if (level < 0) level = 0;
    if (level > 100) level = 100;
    char buf[64];
    snprintf(buf, sizeof(buf), "{\"action\":\"brightness\",\"value\":%d}", level);
    return send_light_request(buf);
}
static int light_action_scene(int mode) {
    char buf[64];
    snprintf(buf, sizeof(buf), "{\"action\":\"scene\",\"value\":%d}", mode);
    return send_light_request(buf);
}

static void http_server_serve(int conn_fd) {
    char buffer[1024];
    int len = read(conn_fd, buffer, sizeof(buffer) - 1);
    if (len <= 0) {
        close(conn_fd);
        return;
    }
    buffer[len] = '\0';
    printf("Request: %.100s\r\n", buffer);

    // ---- 1. 本地 LED 控制（原功能） ----
    if (strncmp(buffer, "GET /api/control", 16) == 0) {
        char mode_str[16] = {0};
        if (get_query_param(buffer, "mode", mode_str, sizeof(mode_str))) {
            if (strcmp(mode_str, "on") == 0) g_led_mode = LED_MODE_ON;
            else if (strcmp(mode_str, "off") == 0) g_led_mode = LED_MODE_OFF;
            else if (strcmp(mode_str, "slow") == 0) g_led_mode = LED_MODE_SLOW_BLINK;
            else if (strcmp(mode_str, "heart") == 0) g_led_mode = LED_MODE_HEARTBEAT;
            else if (strcmp(mode_str, "breath") == 0) g_led_mode = LED_MODE_BREATH;
        }
        const char* mode_names[] = {"off", "on", "slow", "fast", "heart", "breath"};
        char json[64];
        snprintf(json, sizeof(json), "{\"mode\":\"%s\"}", mode_names[g_led_mode]);
        send_response(conn_fd, "application/json", json);
        close(conn_fd);
        return;
    }

    // ---- 2. 雷士吸顶灯控制（新增 API，不变） ----
    if (strncmp(buffer, "GET /api/light", 14) == 0) {
        char action_str[16] = {0};
        char value_str[16] = {0};
        int result = -1;
        char resp_body[128];

        if (!get_query_param(buffer, "action", action_str, sizeof(action_str))) {
            snprintf(resp_body, sizeof(resp_body), "{\"status\":\"error\",\"msg\":\"missing action\"}");
            send_response(conn_fd, "application/json", resp_body);
            close(conn_fd);
            return;
        }

        if (strcmp(action_str, "on") == 0) {
            result = light_action_on();
        } else if (strcmp(action_str, "off") == 0) {
            result = light_action_off();
        } else if (strcmp(action_str, "brightness") == 0) {
            if (get_query_param(buffer, "value", value_str, sizeof(value_str))) {
                int level = atoi(value_str);
                result = light_action_brightness(level);
            } else {
                snprintf(resp_body, sizeof(resp_body), "{\"status\":\"error\",\"msg\":\"missing value for brightness\"}");
                send_response(conn_fd, "application/json", resp_body);
                close(conn_fd);
                return;
            }
        } else if (strcmp(action_str, "scene") == 0) {
            if (get_query_param(buffer, "value", value_str, sizeof(value_str))) {
                int mode = atoi(value_str);
                result = light_action_scene(mode);
            } else {
                snprintf(resp_body, sizeof(resp_body), "{\"status\":\"error\",\"msg\":\"missing value for scene\"}");
                send_response(conn_fd, "application/json", resp_body);
                close(conn_fd);
                return;
            }
        } else {
            snprintf(resp_body, sizeof(resp_body), "{\"status\":\"error\",\"msg\":\"unknown action\"}");
            send_response(conn_fd, "application/json", resp_body);
            close(conn_fd);
            return;
        }

        if (result == 0) {
            snprintf(resp_body, sizeof(resp_body), "{\"status\":\"success\",\"msg\":\"light command sent\"}");
        } else {
            snprintf(resp_body, sizeof(resp_body), "{\"status\":\"error\",\"msg\":\"light server unreachable\"}");
        }
        send_response(conn_fd, "application/json", resp_body);
        close(conn_fd);
        return;
    }

    // ---- 3. 返回 HTML 页面（原功能 + 新增吸顶灯控制按钮） ----
    const char* html =
        "<!DOCTYPE html><html lang=\"zh-CN\"><head><meta charset=\"UTF-8\"><meta name=\"viewport\" content=\"width=device-width, initial-scale=1.0, user-scalable=no\"><title>GD32VW553 多功能控制</title>"
        "<style>*{margin:0;padding:0;box-sizing:border-box}body{min-height:100vh;display:flex;justify-content:center;align-items:center;font-family:'PingFang SC','Microsoft YaHei',sans-serif;background:radial-gradient(ellipse at top,#1b2735 0%,#090a0f 100%);padding:20px}.card{width:100%;max-width:420px;padding:30px 25px 35px;background:rgba(255,255,255,0.08);backdrop-filter:blur(12px);-webkit-backdrop-filter:blur(12px);border-radius:32px;border:1px solid rgba(255,255,255,0.15);box-shadow:0 25px 50px rgba(0,0,0,0.6);text-align:center;color:#fff}.title{font-size:24px;font-weight:700;letter-spacing:1px;background:linear-gradient(135deg,#f6d365,#fda085);-webkit-background-clip:text;-webkit-text-fill-color:transparent;background-clip:text}.subtitle{font-size:14px;opacity:0.7;margin-top:4px;letter-spacing:2px}.info-bar{display:flex;justify-content:space-between;font-size:12px;background:rgba(0,0,0,0.3);border-radius:20px;padding:8px 16px;margin:16px 0 20px;opacity:0.8}.info-bar span{display:flex;align-items:center;gap:6px}.led-wrapper{display:flex;flex-direction:column;align-items:center;margin:10px 0 16px}.led{width:120px;height:120px;border-radius:50%;transition:background 0.3s,box-shadow 0.3s;position:relative}.led.off{background:radial-gradient(circle at 35% 30%,#5a5a5a,#1a1a1a);box-shadow:0 0 15px rgba(0,0,0,0.8),inset 0 -6px 10px rgba(0,0,0,0.6);animation:none}.led.on{background:radial-gradient(circle at 35% 30%,#ff7e7e,#e60000);box-shadow:0 0 40px #ff4d4d,0 0 80px rgba(255,50,50,0.5),inset 0 -8px 20px rgba(0,0,0,0.3);animation:none}.led.slow{background:radial-gradient(circle at 35% 30%,#ff7e7e,#e60000);animation:slowBlink 1s step-end infinite}@keyframes slowBlink{0%,100%{box-shadow:0 0 40px #ff4d4d,0 0 80px rgba(255,50,50,0.5),inset 0 -8px 20px rgba(0,0,0,0.3)}50%{box-shadow:0 0 5px #ff4d4d,0 0 20px rgba(255,50,50,0.2),inset 0 -8px 20px rgba(0,0,0,0.6);background:radial-gradient(circle at 35% 30%,#cc5555,#880000)}}.led.heart{background:radial-gradient(circle at 35% 30%,#ff7e7e,#e60000);animation:heartbeat 1.25s ease-in-out infinite}@keyframes heartbeat{0%,100%{box-shadow:0 0 5px rgba(255,50,50,0.2),0 0 20px rgba(255,50,50,0.1);transform:scale(0.95)}12.5%{box-shadow:0 0 40px #ff4d4d,0 0 80px rgba(255,50,50,0.5);transform:scale(1.05)}25%{box-shadow:0 0 5px rgba(255,50,50,0.2),0 0 20px rgba(255,50,50,0.1);transform:scale(0.95)}37.5%{box-shadow:0 0 40px #ff4d4d,0 0 80px rgba(255,50,50,0.5);transform:scale(1.05)}50%{box-shadow:0 0 5px rgba(255,50,50,0.2),0 0 20px rgba(255,50,50,0.1);transform:scale(0.95)}}.led.breath{background:radial-gradient(circle at 35% 30%,#ff7e7e,#e60000);animation:breath 2.5s ease-in-out infinite}@keyframes breath{0%,100%{box-shadow:0 0 5px rgba(255,50,50,0.2),0 0 20px rgba(255,50,50,0.1);transform:scale(0.92)}50%{box-shadow:0 0 50px #ff4d4d,0 0 100px rgba(255,50,50,0.6);transform:scale(1.08)}}.status-text{font-size:20px;font-weight:600;margin-top:12px;letter-spacing:1px}.status-text .on{color:#ff6b6b}.status-text .off{color:#aaa}.btn{display:inline-block;padding:12px 20px;margin:8px 4px;font-size:16px;font-weight:700;border:none;border-radius:50px;color:#fff;background:linear-gradient(135deg,#667eea,#764ba2);box-shadow:0 4px 15px rgba(102,126,234,0.4);cursor:pointer;transition:all 0.25s;min-width:80px}.btn:active{transform:scale(0.94)}.btn.active{background:linear-gradient(135deg,#f093fb,#f5576c);box-shadow:0 0 20px #f5576c}.btn-group{display:flex;flex-wrap:wrap;justify-content:center;gap:8px;margin-top:18px}.footer{margin-top:20px;font-size:13px;opacity:0.5;letter-spacing:0.5px}#modeDisplay{margin-top:10px;font-size:16px;opacity:0.8}hr{border-color:rgba(255,255,255,0.1);margin:20px 0}.section-title{font-size:18px;font-weight:600;opacity:0.8;margin-top:10px}</style></head>"
        "<body><div class=\"card\">"
        "<div class=\"title\">✨ GD32VW553</div>"
        "<div class=\"subtitle\">阿峰不坏 · 萤火工场</div>"
        "<div class=\"info-bar\"><span>📶 <span id=\"ssid\">GD32_IOT_AP</span></span><span>🌐 <span id=\"ip\">192.168.3.110</span></span></div>"

        // ---- 板载 LED 控制区 ----
        "<div class=\"led-wrapper\"><div id=\"led\" class=\"led off\"></div>"
        "<div id=\"status\" class=\"status-text\">LED 当前：<span class=\"off\">关闭</span></div></div>"
        "<div class=\"btn-group\">"
        "<button data-mode=\"on\" class=\"btn\">常亮</button>"
        "<button data-mode=\"slow\" class=\"btn\">慢闪</button>"
        "<button data-mode=\"heart\" class=\"btn\">❤️ 心跳</button>"
        "<button data-mode=\"breath\" class=\"btn\">🌬️ 呼吸</button>"
        "<button data-mode=\"off\" class=\"btn\">关闭</button>"
        "</div>"
        "<div id=\"modeDisplay\">当前模式：关闭</div>"

        "<hr>"

        // ---- 雷士吸顶灯控制区 ----
        "<div class=\"section-title\">💡 雷士吸顶灯</div>"
        "<div class=\"btn-group\">"
        "<button data-light-action=\"on\" class=\"btn\">开灯</button>"
        "<button data-light-action=\"off\" class=\"btn\">关灯</button>"
        "</div>"
        "<div class=\"btn-group\">"
        "<button data-light-action=\"brightness\" data-value=\"25\" class=\"btn\">25%</button>"
        "<button data-light-action=\"brightness\" data-value=\"50\" class=\"btn\">50%</button>"
        "<button data-light-action=\"brightness\" data-value=\"80\" class=\"btn\">80%</button>"
        "<button data-light-action=\"brightness\" data-value=\"100\" class=\"btn\">100%</button>"
        "</div>"
        "<div class=\"btn-group\">"
        "<button data-light-action=\"scene\" data-value=\"7\" class=\"btn\">温馨</button>"
        "<button data-light-action=\"scene\" data-value=\"8\" class=\"btn\">影音</button>"
        "<button data-light-action=\"scene\" data-value=\"9\" class=\"btn\">阅读</button>"
        "<button data-light-action=\"scene\" data-value=\"16\" class=\"btn\">冬暖</button>"
        "<button data-light-action=\"scene\" data-value=\"17\" class=\"btn\">夏凉</button>"
        "</div>"

        "<div class=\"footer\">连接开发板 Wi-Fi 即可控制</div>"
        "</div>"   // card 结束

        // ---- JavaScript ----
        "<script>"
        "(function(){"
        // 板载 LED 控制（原）
        "const led=document.getElementById('led');"
        "const statusSpan=document.querySelector('#status .off, #status .on');"
        "const modeDisplay=document.getElementById('modeDisplay');"
        "const buttons=document.querySelectorAll('.btn[data-mode]');"
        "const modeNames={off:'关闭',on:'常亮',slow:'慢闪',fast:'快闪',heart:'心跳',breath:'呼吸'};"
        "function updateUI(mode){"
        "led.className='led';"
        "if(mode==='off'||mode==='on'||mode==='slow'||mode==='heart'||mode==='breath'){led.classList.add(mode);}else{led.classList.add('off');}"
        "const modeName=modeNames[mode]||mode;"
        "if(mode==='on'){statusSpan.innerHTML='LED 当前：<span class=\"on\">开启</span>';}"
        "else if(mode==='off'){statusSpan.innerHTML='LED 当前：<span class=\"off\">关闭</span>';}"
        "else{statusSpan.innerHTML='LED 当前：<span class=\"on\">'+modeName+'</span>';}"
        "modeDisplay.textContent='当前模式：'+modeName;"
        "buttons.forEach(btn=>{btn.classList.remove('active');if(btn.dataset.mode===mode){btn.classList.add('active');}});"
        "}"
        "function sendMode(mode){"
        "fetch('/api/control?mode='+mode).then(res=>res.json()).then(data=>{if(data.mode){updateUI(data.mode);}else{updateUI(mode);}}).catch(err=>{console.error('请求失败:',err);updateUI(mode);});"
        "}"
        "buttons.forEach(btn=>{btn.addEventListener('click',function(){const mode=this.dataset.mode;sendMode(mode);});});"
        "fetch('/api/control?mode=get').then(res=>res.json()).then(data=>{if(data.mode){updateUI(data.mode);}else{updateUI('off');}}).catch(()=>{updateUI('off');});"

        // 新增：吸顶灯控制
        "function sendLightRequest(action, value){"
        "let url='/api/light?action='+action;"
        "if(value!==undefined && value!==null && value!=='') url+='&value='+value;"
        "fetch(url).then(res=>res.json()).then(data=>{"
        "if(data.status==='success'){console.log('Light control success');}"
        "else{console.error('Light error:',data.msg);}"
        "}).catch(err=>console.error('Fetch error:',err));"
        "}"
        "document.querySelectorAll('[data-light-action]').forEach(btn=>{"
        "btn.addEventListener('click',function(){"
        "const action=this.dataset.lightAction;"
        "const value=this.dataset.value;"
        "sendLightRequest(action, value);"
        "});"
        "});"
        "})();"
        "</script>"
        "</body></html>";

    send_response(conn_fd, "text/html; charset=utf-8", html);
    close(conn_fd);
}

static void http_server_task(void *arg) {
    int listen_fd = socket(AF_INET, SOCK_STREAM, 0);
    if (listen_fd < 0) {
        printf("创建 Socket 失败！\r\n");
        return;
    }

    struct sockaddr_in server_addr = {0};
    server_addr.sin_family = AF_INET;
    server_addr.sin_port = htons(HTTP_PORT);
    server_addr.sin_addr.s_addr = htonl(INADDR_ANY);

    if (bind(listen_fd, (struct sockaddr *)&server_addr, sizeof(server_addr)) < 0) {
        printf("绑定端口失败！\r\n");
        close(listen_fd);
        return;
    }

    if (listen(listen_fd, 5) < 0) {
        printf("监听失败！\r\n");
        close(listen_fd);
        return;
    }

    printf("HTTP 服务器已启动，请连接 Wi-Fi 后访问 http://192.168.3.110\r\n");

    while (1) {
        struct sockaddr_in client_addr;
        socklen_t len = sizeof(client_addr);
        int conn_fd = accept(listen_fd, (struct sockaddr *)&client_addr, &len);
        if (conn_fd >= 0) {
            printf("客户端已连接：%s\r\n", inet_ntoa(client_addr.sin_addr));
            http_server_serve(conn_fd);
        }
    }
}

void print_all_netif_names(void)
{
    struct netif *netif;
    printf("当前存在的网络接口：\n");
    for (netif = netif_list; netif != NULL; netif = netif->next) {
        // netif->name 是两个字符的数组，例如 'w', 'l'
        // netif->num 是数字编号，通常为 0, 1, ...
        printf("  %c%c%d (IP: %s)\n",
               netif->name[0],
               netif->name[1],
               netif->num,
               ipaddr_ntoa(&netif->ip_addr));
    }
    //printf("共 %d 个接口\n", netif_num); // 可选，netif_num 是全局变量
}

static void wifi_sta_task(void *param) {
    // 打印当前所有接口
    print_all_netif_names();

    printf("正在连接 Wi-Fi：%s ...\r\n", STA_SSID);

    // 1. 获取 STA 网络接口
    struct netif *sta_netif = netif_find("wl1");
    if (sta_netif == NULL) {
        printf("无法找到 STA 网络接口 (wl1)！\r\n");
        sys_task_delete(NULL);
        return;
    }

    // 2. 设置静态 IP 参数（请替换为你的实际网络参数）
    uint32_t ip = ipaddr_addr("192.168.3.110");
    uint32_t mask = ipaddr_addr("255.255.255.0");
    uint32_t gw = ipaddr_addr("192.168.3.1");

    // 3. 启用静态 IP 模式（此标志可能用于控制 DHCP 自动启动）
    net_if_use_static_ip(true);

    // 4. 设置 IP 地址（会覆盖 DHCP 分配的地址）
    net_if_set_ip(sta_netif, ip, mask, gw);

    // 5. 可选：停止 DHCP 客户端，防止后续 DHCP 覆盖静态 IP
    net_dhcp_stop(sta_netif);

    // 6. 确保接口 up
    net_if_up(sta_netif);

    // 7. 将该接口设为默认路由（如果只有一个接口）
    net_if_set_default(sta_netif);


    // 8. 启动 STA 模式并连接
    int ret = wifi_management_connect((char *)STA_SSID, (char *)STA_PASSWORD, 1);
    if (ret != 0) {
        printf("STA 连接启动失败！错误码：%d\r\n", ret);
        // 可选：在此处回退到 AP 模式或无限重试
        sys_task_delete(NULL);
        return;
    }

    // 4. 初始化 LED
    led_init();

    // 5. 创建 LED 控制任务
    sys_task_create_dynamic((const uint8_t *)"led_task", 1024, OS_TASK_PRIORITY(2), led_control_task, NULL);

    // 6. 启动 HTTP 服务器（阻塞）
    http_server_task(NULL);

    sys_task_delete(NULL);
}

int main(void) {
    platform_init();
    uart_config(UART1, 115200, false, false, false);
    printf("^_^ Welcome to Soneedu's DIY ~\r\n");

    if (wifi_init()) {
        printf("Wi-Fi 初始化失败！\r\n");
        while (1);
    }

    sys_task_create_dynamic((const uint8_t *)"sta_task", 4096, OS_TASK_PRIORITY(0), wifi_sta_task, NULL);
    sys_os_start();

    while (1);
}


