/*!
    \file    main.c
    \brief   GD32VW553 Wi-Fi STA + PWM 控制 LED (PA1)
    \note    LED 正极接 PA1，负极串联电阻到 GND，PWM 高电平有效
*/

#include <stdint.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include "FreeRTOS.h"
#include "task.h"
#include "gd32vw55x.h"
#include "gd32vw55x_timer.h"
#include "app_cfg.h"
#include "gd32vw55x_platform.h"
#include "lwip/sockets.h"
#include "lwip/priv/sockets_priv.h"
#include "lwip/inet.h"
#include "lwip/netif.h"
#include "wifi_management.h"
#include "wifi_init.h"

/* -------------------- 硬件引脚定义 (PA1) -------------------- */
#define PWM_GPIO_PORT    GPIOA
#define PWM_GPIO_PIN     GPIO_PIN_1
#define PWM_GPIO_RCU     RCU_GPIOA
#define PWM_TIMER        TIMER1
#define PWM_CH           TIMER_CH_1          // 通道1
#define PWM_AF           GPIO_AF_1           // PA1 AF1 = TIMER1_CH1

/* -------------------- Wi-Fi STA 配置 -------------------- */
#define STA_SSID         "NETGEAR"          // 请修改为您的 Wi-Fi SSID
#define STA_PASSWORD     "xxxxx"      // 请修改为您的 Wi-Fi 密码

/* -------------------- HTTP 服务器端口 -------------------- */
#define HTTP_PORT        80

/* -------------------- 全局变量 -------------------- */
volatile uint8_t g_pwm_duty = 0;   // 0~100

/* -------------------- PWM 初始化 (高电平有效) -------------------- */
void pwm_init(uint32_t freq_hz) {
    rcu_periph_clock_enable(PWM_GPIO_RCU);
    rcu_periph_clock_enable(RCU_TIMER1);

    /* GPIO 复用功能配置 */
    gpio_mode_set(PWM_GPIO_PORT, GPIO_MODE_AF, GPIO_PUPD_NONE, PWM_GPIO_PIN);
    gpio_output_options_set(PWM_GPIO_PORT, GPIO_OTYPE_PP, GPIO_OSPEED_10MHZ, PWM_GPIO_PIN);
    gpio_af_set(PWM_GPIO_PORT, PWM_AF, PWM_GPIO_PIN);

    /* 定时器基础配置 */
    timer_parameter_struct init;
    timer_deinit(PWM_TIMER);
    timer_struct_para_init(&init);
    init.prescaler = 160 - 1;          // 分频后 1MHz (假设 APB1 时钟 160MHz)
    init.period = 10000 - 1;           // 周期 10000，频率 100Hz
    init.alignedmode = TIMER_COUNTER_EDGE;
    init.counterdirection = TIMER_COUNTER_UP;
    init.clockdivision = TIMER_CKDIV_DIV1;
    init.repetitioncounter = 0;
    timer_init(PWM_TIMER, &init);

    /* 输出通道配置 (高电平有效) */
    timer_oc_parameter_struct oc;
    timer_channel_output_struct_para_init(&oc);
    oc.outputstate = TIMER_CCX_ENABLE;
    oc.ocpolarity = TIMER_OC_POLARITY_HIGH;      // 高电平有效
    oc.ocidlestate = TIMER_OC_IDLE_STATE_LOW;
    timer_channel_output_config(PWM_TIMER, PWM_CH, &oc);

    /* PWM 模式设置 */
    timer_channel_output_mode_config(PWM_TIMER, PWM_CH, TIMER_OC_MODE_PWM0);

    /* 初始占空比 0% (输出低电平，LED 灭) */
    timer_channel_output_pulse_value_config(PWM_TIMER, PWM_CH, 0);

    /* 自动重载影子寄存器使能 */
    timer_auto_reload_shadow_enable(PWM_TIMER);

    /* 使能定时器 */
    timer_enable(PWM_TIMER);

    /* 强制产生更新事件，加载影子寄存器 */
    timer_event_software_generate(PWM_TIMER, TIMER_EVENT_SRC_UPG);
}

/* 设置 PWM 占空比 (0~100%) */
void pwm_set_duty(uint8_t percent) {
    if (percent > 100) percent = 100;
    uint16_t period = TIMER_CAR(PWM_TIMER);
    uint32_t pulse = (uint32_t)(period * percent / 100);
    timer_channel_output_pulse_value_config(PWM_TIMER, PWM_CH, pulse);
    g_pwm_duty = percent;
    printf("Duty: %d%% (pulse=%d/%d)\r\n", percent, pulse, period);
}

/* -------------------- HTTP 工具函数 -------------------- */
void send_response(int fd, const char* content_type, const char* body) {
    int len = strlen(body);
    char header[256];
    int header_len = 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);
    if (header_len < 0 || header_len >= sizeof(header)) {
        close(fd);
        return;
    }
    int total = 0;
    while (total < header_len) {
        int sent = write(fd, header + total, header_len - total);
        if (sent <= 0) { close(fd); return; }
        total += sent;
    }
    total = 0;
    while (total < len) {
        int sent = write(fd, body + total, len - total);
        if (sent <= 0) { close(fd); return; }
        total += sent;
    }
    shutdown(fd, SHUT_WR);
    close(fd);
}

int get_query_param(const char* req, const char* key, char* val, size_t size) {
    const char* q = strchr(req, '?');
    if (!q) return 0;
    const char* p = strstr(q, key);
    if (!p) return 0;
    p = strchr(p, '=');
    if (!p) return 0;
    p++;
    const char* end = p;
    while (*end && *end != ' ' && *end != '\r' && *end != '&' && *end != '\n') end++;
    size_t len = (end - p) < (size - 1) ? (end - p) : (size - 1);
    memcpy(val, p, len);
    val[len] = '\0';
    return 1;
}

/* -------------------- HTTP 服务器处理 -------------------- */
static void http_server_serve(int conn_fd) {
    char buffer[256];
    int len = read(conn_fd, buffer, sizeof(buffer) - 1);
    if (len <= 0) {
        close(conn_fd);
        return;
    }
    buffer[len] = '\0';

    // ---- PWM 控制 API ----
    if (strncmp(buffer, "GET /api/motor", 14) == 0) {
        char state[8] = {0};
        char speed_str[4] = {0};
        if (get_query_param(buffer, "state", state, sizeof(state))) {
            if (strcmp(state, "on") == 0) {
                pwm_set_duty(100);
                send_response(conn_fd, "application/json", "{\"status\":\"ok\"}");
            } else if (strcmp(state, "off") == 0) {
                pwm_set_duty(0);
                send_response(conn_fd, "application/json", "{\"status\":\"ok\"}");
            } else if (strcmp(state, "toggle") == 0) {
                uint8_t new_duty = (g_pwm_duty > 0) ? 0 : 100;
                pwm_set_duty(new_duty);
                send_response(conn_fd, "application/json", "{\"status\":\"ok\"}");
            } else {
                send_response(conn_fd, "application/json", "{\"status\":\"error\",\"msg\":\"invalid state\"}");
            }
            return;
        }
        if (get_query_param(buffer, "speed", speed_str, sizeof(speed_str))) {
            int speed = atoi(speed_str);
            if (speed < 0) speed = 0;
            if (speed > 100) speed = 100;
            pwm_set_duty(speed);
            send_response(conn_fd, "application/json", "{\"status\":\"ok\"}");
            return;
        }
        send_response(conn_fd, "application/json", "{\"status\":\"error\",\"msg\":\"missing parameter\"}");
        return;
    }

    // ---- 根路径：HTML 控制页面 ----
    const char* html =
        "<!DOCTYPE html><html><head><meta charset=\"UTF-8\"><meta name=\"viewport\" content=\"width=device-width, initial-scale=1.0\">"
        "<title>GD32 PWM 控制台</title><style>"
        "body{min-height:100vh;display:flex;justify-content:center;align-items:center;font-family:sans-serif;background:#1b2735;padding:20px;margin:0;}"
        ".card{width:100%;max-width:420px;padding:30px 25px;background:rgba(255,255,255,0.08);border-radius:32px;border:1px solid rgba(255,255,255,0.15);"
        "text-align:center;color:#fff;}"
        ".title{font-size:24px;font-weight:700;background:linear-gradient(135deg,#f6d365,#fda085);-webkit-background-clip:text;-webkit-text-fill-color:transparent;}"
        ".subtitle{font-size:14px;opacity:0.7;margin-top:4px;}"
        ".btn-group{margin:15px 0;}"
        ".btn{display:inline-block;padding:12px 20px;margin:5px;font-size:16px;font-weight:700;border:none;border-radius:50px;color:#fff;background:linear-gradient(135deg,#667eea,#764ba2);cursor:pointer;min-width:80px;}"
        ".btn:active{transform:scale(0.94);}"
        ".btn.red{background:linear-gradient(135deg,#f093fb,#f5576c);}"
        ".slider-container{margin-top:15px;}"
        "input[type=range]{width:80%;}"
        "</style></head><body>"
        "<div class=\"card\">"
        "<div class=\"title\">💡 GD32VW553 PWM 控制</div>"
        "<div class=\"subtitle\">LED 亮度调节 (PA1)</div>"
        "<div class=\"btn-group\">"
        "<button class=\"btn\" onclick=\"motor('on')\">开 (100%)</button>"
        "<button class=\"btn red\" onclick=\"motor('off')\">关 (0%)</button>"
        "<button class=\"btn\" onclick=\"motor('toggle')\">切换</button>"
        "</div>"
        "<div class=\"slider-container\">"
        "<input type=\"range\" min=\"0\" max=\"100\" value=\"0\" id=\"speedSlider\" oninput=\"setSpeed(this.value)\">"
        "<span id=\"speedLabel\">0%</span>"
        "</div>"
        "<div class=\"footer\" style=\"margin-top:20px;font-size:13px;opacity:0.5;\">拖动滑块实时调光</div>"
        "</div>"
        "<script>"
        "function motor(cmd){"
        "fetch('/api/motor?state='+cmd).then(r=>r.json()).then(d=>{"
        "if(d.status!=='ok') alert('错误');"
        "else if(cmd==='on'){document.getElementById('speedSlider').value=100; document.getElementById('speedLabel').textContent='100%';}"
        "else if(cmd==='off'){document.getElementById('speedSlider').value=0; document.getElementById('speedLabel').textContent='0%';}"
        "}).catch(e=>console.error(e));"
        "}"
        "function setSpeed(v){"
        "document.getElementById('speedLabel').textContent=v+'%';"
        "fetch('/api/motor?speed='+v).then(r=>r.json()).then(d=>{"
        "if(d.status!=='ok') alert('PWM未启用');"
        "}).catch(e=>console.error(e));"
        "}"
        "</script></body></html>";

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

/* -------------------- HTTP 服务器任务 -------------------- */
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 服务器启动: 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) {
            http_server_serve(conn_fd);
        }
    }
}

/* -------------------- Wi-Fi STA 任务 -------------------- */
static void wifi_sta_task(void *param) {
    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;
    }
    // 静态 IP 配置 (可根据您的路由器网段修改)
    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");
    net_if_use_static_ip(true);
    net_if_set_ip(sta_netif, ip, mask, gw);
    net_dhcp_stop(sta_netif);
    net_if_up(sta_netif);
    net_if_set_default(sta_netif);

    int ret = wifi_management_connect((char *)STA_SSID, (char *)STA_PASSWORD, 1);
    if (ret != 0) {
        printf("Wi-Fi 连接失败，错误码：%d\r\n", ret);
        sys_task_delete(NULL);
        return;
    }
    printf("Wi-Fi 连接成功\r\n");

    // 初始化 PWM (100Hz)
    pwm_init(100);
    // 默认占空比为0，LED 熄灭

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

    sys_task_delete(NULL);
}

/* -------------------- 主函数 -------------------- */
int main(void) {
    platform_init();
    uart_config(UART1, 115200, false, false, false);
    printf("^_^ PWM 控制示例启动\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", 2048, OS_TASK_PRIORITY(0), wifi_sta_task, NULL);
    sys_os_start();

    while (1);
}

