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while (1)
  {
    led_toggle();
    delay_ms(1000);

/* CPU 1 saniye kilitli */

    if (button_pressed())
      {
        beep();

/* 1 sn'ye kadar gecikme */
      }
  }

void *led_task(void *arg)
  {
    while (1)
      {
        led_toggle();
        usleep(1000000);

/* yalnızca bu akış bekler */
      }
  }

void *button_task(void *arg)
  {
    while (1)
      {
        wait_for_button();
        beep();  /* anında */
      }
  }
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/dev



gcc

#include <stdio.h>
#include <pthread.h>
#include <unistd.h>

static void *worker(void *arg)
{
  for (int i = 0; i < 3; i++)
    {
      printf("worker: %d\n", i);
      usleep(500000);
    }
  return NULL;
}





apps/

nuttxspace/
├── nuttx/                      ← çekirdek
│   ├── arch/                   işlemci mimarileri
│   ├── boards/                 kart tanımları
│   ├── sched/                  scheduler
│   ├── fs/  drivers/  net/
│   └── include/                POSIX başlıkları
└── apps/                       ← nuttx-apps deposu
    ├── examples/               hazır örnekler
    ├── nshlib/                 kabuk
    └── system/



PATH xtensa-esp32-elf

riscv-none-elf

# bağımlılıklar
sudo apt install git make ninja-build gperf flex bison \
     libncurses-dev kconfig-frontends python3-pip

# kaynak kod: iki depo, kardeş dizin
mkdir nuttxspace && cd nuttxspace
git clone https://github.com/apache/nuttx.git nuttx
git clone https://github.com/apache/nuttx-apps.git apps

# ESP32 araçları
pip3 install esptool kconfiglib



nsh

cd nuttx

# 1. kart ve konfigürasyon seç
./tools/configure.sh esp32-devkitc:nsh
#   ESP32-S3 için: esp32s3-devkit:nsh#   ESP32-C3 için: esp32c3-devkit:nsh# 2. derle
make -j$(nproc)

# 3. karta yaz
make flash ESPTOOL_PORT=/dev/ttyUSB0



make menuconfig

/

.config

make savedefconfig

depends on

make make distclean



configure.sh

make -j$(nproc)

picocom -b 115200 /dev/ttyUSB0

nsh> help

make menuconfig







help help

ls ls /dev

free free

ps ps

cat cat /proc/version

uname uname -a



/dev open read write ioctl

nsh> ls /dev
/dev:
 console
 i2c0            ← I2C veriyolu
 null
 ttyS0           ← seri port
 userleds        ← LED sürücüsü

nsh> cat /proc/version



#include <nuttx/config.h>
#include <stdio.h>

int main(int argc, char *argv[])
{
  printf("Selam, NuttX!\n");

  for (int i = 1; i < argc; i++)
    {
      printf("  argüman %d: %s\n", i, argv[i]);
    }

  return 0;
}



config EXAMPLES_SELAM
tristate "Selam örneği"
default n
---help---
Basit bir NSH komutu.

if EXAMPLES_SELAM

config EXAMPLES_SELAM_PROGNAME
string "Komut adı"
default "selam"

config EXAMPLES_SELAM_STACKSIZE
int "Stack boyutu"
default 2048

endif

include $(APPDIR)/Make.defs

PROGNAME  = $(CONFIG_EXAMPLES_SELAM_PROGNAME)
PRIORITY  = SCHED_PRIORITY_DEFAULT
STACKSIZE = $(CONFIG_EXAMPLES_SELAM_STACKSIZE)
MODULE    = $(CONFIG_EXAMPLES_SELAM)

MAINSRC = selam_main.c

include $(APPDIR)/Application.mk

ifneq ($(CONFIG_EXAMPLES_SELAM),)
CONFIGURED_APPS += $(APPDIR)/examples/selam
endif



apps/examples/selam/

make menuconfig→ →

nsh> selam dünya

free





static void *blinker(void *arg)
{
  const char *isim = (const char *)arg;

  while (1)
    {
      printf("%s çalıştı\n", isim);
      usleep(500000);
    }
  return NULL;
}

int main(int argc, char *argv[])
{
  pthread_t t1, t2;
  pthread_create(&t1, NULL, blinker, "hızlı");
  pthread_create(&t2, NULL, blinker, "yavaş");



ps

pthread_attr_t attr;
struct sched_param param;

pthread_attr_init(&attr);

param.sched_priority = 120;          /* 1–255, varsayılan 100 */
pthread_attr_setschedparam(&attr, &param);
pthread_attr_setstacksize(&attr, 4096);

pthread_create(&tid, &attr, sensor_task, NULL);



static volatile int sayac = 0;

static void *artir(void *arg)
{
  for (int i = 0; i < 100000; i++)
    {
      sayac++;      /* oku, artır, yaz — üç adım */
    }
  return NULL;
}

/* iki thread çalıştırıldığında sonuç
   200000 değil, her seferinde farklı bir sayı */



printf

static pthread_mutex_t kilit = PTHREAD_MUTEX_INITIALIZER;
static int sayac = 0;

static void *artir(void *arg)
{
  for (int i = 0; i < 100000; i++)
    {
      pthread_mutex_lock(&kilit);
      sayac++;                        /* kritik bölüm */
      pthread_mutex_unlock(&kilit);
    }
  return NULL;
}



static sem_t hazir;

sem_init(&hazir, 0, 0);          /* başlangıç sayacı 0 *//* üreten taraf: veri hazır olduğunda */
sem_post(&hazir);

/* tüketen taraf: sinyal gelene kadar bekler */
sem_wait(&hazir);
printf("veri geldi\n");



struct mq_attr attr =
  {
    .mq_maxmsg  = 8,
    .mq_msgsize = sizeof(int),
  };

mqd_t mq = mq_open("/olcum",
    O_WRONLY | O_CREAT, 0666, &attr);

int deger = 42;
mq_send(mq, (char *)&deger,
        sizeof(deger), 0);

mqd_t mq = mq_open("/olcum",
                   O_RDONLY);

int deger;
unsigned int prio;

/* mesaj gelene kadar bekler */
mq_receive(mq, (char *)&deger,
           sizeof(deger), &prio);

printf("ölçüm: %d\n", deger);



mutex

semaphore

message queue →

signal



mq_send





littlefs

tmpfs

procfs

romfs



# kabuktan: bir kez biçimlendir, sonra mount et
nsh> mkfatfs /dev/esp32flash
nsh> mount -t littlefs /dev/esp32flash /data
nsh> echo "olcum" > /data/kayit.txt
nsh> cat /data/kayit.txt

/* koddan: standart C dosya işlemleri */
FILE *f = fopen("/data/kayit.txt", "a");
fprintf(f, "%d,%d\n", zaman, deger);
fclose(f);



STACK USED

nsh> ps
  PID  PRI POLICY   TYPE    NPX STATE    STACK  USED  COMMAND
    0    0 FIFO     Kthread   - Ready    003056 000704 Idle_Task
    1  100 RR       Task      - Running  002988 001824 nsh_main
    2  120 FIFO     pthread   - Waiting  004080 000912 sensor_task

nsh> cat /proc/2/status
nsh> free



/data

/data/olcum.csv

ps





/dev/i2c0

read

ioctl

i2ctool



nsh> i2c dev 0x03 0x77
     0  1  2  3  4  5  6  7  8  9  a  b  c  d  e  f
00: -- -- -- -- -- -- -- -- -- -- -- -- --
60: -- -- -- -- -- -- -- -- 68 -- -- -- -- -- -- --
                            ^^ IMU burada

# WHO_AM_I register'ını oku (MPU6050: 0x75)
nsh> i2c get -a 0x68 -r 0x75
READ Bus: 0 Addr: 68 Value: 68



int fd = open("/dev/i2c0", O_RDONLY);

uint8_t reg = 0x3b;                    /* ACCEL_XOUT_H */
uint8_t buf[6];

struct i2c_msg_s msg[2] =
  {
    { .frequency = 400000, .addr = 0x68, .flags = 0,
      .buffer = &reg, .length = 1 },
    { .frequency = 400000, .addr = 0x68, .flags = I2C_M_READ,
      .buffer = buf,  .length = 6 },
  };

struct i2c_transfer_s xfer = { .msgv = msg, .msgc = 2 };
ioctl(fd, I2CIOC_TRANSFER, (unsigned long)&xfer);

int16_t ax = (buf[0] << 8) | buf[1];   /* big-endian */
printf("ax = %d\n", ax);



i2ctool

PWR_MGMT_1

/data/imu.csv

nsh> imu



ps

i2c dev

make distclean



nuttx.apache.org/docs

apps/examples/

drivers/sensors/

/dev




