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struct tasklist_s

{
DSEG dq_queue_t *1list;
uint8_t attr;

}s

extern dg_queue_t g_readytorun;
#ifdef CONFIG_SMP

extern dq_queue_t

— g_assignedtasks[CONFIG_SMP_NCPUS];
#endif

#ifdef CONFIG_SMP

extern volatile spinlock_t
— g_cpu_schedlock;
extern volatile spinlock_t
— g_cpu_locksetlock;
extern volatile cpu_set_t
— g_cpu_lockset;

extern volatile spinlock_t
— g_cpu_tasklistlock;
#endif /* CONFIG_SMP */
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IRQ_vector IRQ_handle

v

nxsched_process_timer()

@ched_process_scheduley

nxsched_cpu_scheduler(i)

v v ! y

B-6 -6 BB B—-OB

[CPUO] [CPU1] [CPU2] [CPU3]

[Timer Interrupt]
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ER SR ENRAEERES, BELD [CPU 0] ElaRXPEmMEROEE
TfE.

flags = enter_critical_section();
/* Perform scheduler operations on all CPUs */
for (i = 0; i < CONFIG_SMP_NCPUS; i++)
{
nxsched_cpu_scheduler(i);
}

leave_critical_section(flags);
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Tickless

for (i = 0; i < CONFIG_SMP_NCPUS; i++)
m NuttX [RARM Tickless % {

Fr timeslice = nxsched_cpu_scheduler

s BidE (i, ticks, noswitches);
CONFIG_SCHED_TICKLESS 3k if (timeslice > 0 && timeslice < minslice)
EHIREFF B HF {

n EHEFBAESIEH, & minslice = timeslice;
MEI T RBH LB , ¥
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[Local Scheduler]

[cPUO]

ERN

IRQ_vector IRQ_handle

nxsched_process_timer()
nxsched_process_scheduler()

nxsched_process_scheduler()
[signal Sender]
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SCHED
KTHREAD

[Timer Interrupt]
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n SEIFIEARAYEIRE: NuttX Ri%ZkiE (kthread) EIEEOHIRFREZOHE
AXEEO.
m fRRFTE: F task_create.c HEIZMAIREBF AL TCB iR,
int kthread_create_with_cpu(FAR const char *name,
int priority, int stack_size, u_intl16_t cpu,
main_t entry, FAR char * const argv([]);

s HAF:
tcb->cmn.flags = (TCB_FLAG_TTYPE_KERNEL |
TCB_FLAG_NONCANCELABLE |
TCB_FLAG_CPU_LOCKED  );

tcb->cmn.cpu = cpu;
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" RAR: ERESERE

int nxsem_post(FAR sem_t *sem)
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flags = enter_critical_section();

, for (i = 0; i < CONFIG_SMP_NCPUS; i++)
/* Perform scheduler operations on {
— all CPUs */ . .
. . if (g_cpu_scheduler_sem[i].semcount
for (i = 0; i < CONFIG_SMP_NCPUS;
. < <= 0)
o i+t)
c {
sem_post(&g_cpu_scheduler_semli]);
nxsched_cpu_scheduler(i); ) -P (bg_cpu._ L [1D)
¥ }
leave_critical_section(flags);
N HEE) for EIASLIY
BB for EIREEHL Ll 7 TR
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A4 sem_post O AIMRIESE —ERIAENWNER ?

if (sem_count <= 0) // Something about watchdog

{
stcb = (FAR struct tcb_s if (nxsched_add_readytorun(stcb))
— *)dq_remfirst (SEM_WAITLIST(sem)); {
if (stcb != NULL) up_switch_context(stcb, rtcb);
{ }
FAR struct tcb_s *rtcb = }
< this_task(); #endif
nxsem_add_holder_tcb(stcb, sem); }
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static inline void nxsched_cpu_scheduler (int cpu)

» RMNEAERATENEY, AFEARXNRBTER— AR MEELEER
— M EERY:

static int nxsched_cpu_scheduler_inpoint(int argc, const char** argv)
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for (;;){

ret =

if (ret < 0) {

nxsem_wait_uninterruptible(&g_cpu_scheduler_sem[cpul);
DEBUGASSERT (ret
continue;

3

-EINTR) ;
nxsched_cpu_scheduler (cpu, ticks, noswitches);
}
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n RBERFABARFANK NuttX FBARABE R, BAMIET &R0 EHAZR
B, FEFEH Armv8 F1 RISC-V 64 BRI EINE, EITMEY Dockerfile
FNEL & AR EEMNECER.

m &8 VSCode HJ Dev Container I A —EE X 52 NuttX BUINERIE .
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il BEFE
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CPU ARM® Cortex®-M4F x 6 #%

AR RS E 156MHz
SRAM 1.5MB

flash memory 8MB
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n EA NuttX SEHRBAER SMP L BEIE ABATEER LK A1
m TEXTE nuttx-app BETHY
apps/testing/smp/ {3,
» FESRIER RFEEE Keonfig XHFHE R IANITRIH)EE X CONFIG_TESTING_SMP,
BT R AT AZE NuttX Shell {8 smp ar < i AXT A MK N BEF T,
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nsh: mkfatfs: command not found

NuttShell (NSH) NuttX-12.0.0
nsh> [CPUO] nx_start: CPUO: Beginning Idle Loop

smp

[CPUA] task_spawn: name=smp entry=0x402a106c file_actions=0x02f40

90 attr=0x4024098 argv=0x402f41e0

[CPUD] spawn_execattrs: Setting policy=2 priority=100 for pid=10
Main[0]: Running on CPUD

Initializing barrier

: Thread 1 created

Started

Running on CPUL

Thread 2 created

Started

: Running on CPU2

Thread 3 created

Thread[3]: Started

Thread[3]: Running on CPU3
Main[0]: Thread 4 created

Thread 5 created

: Thread 6 created

Thread 7 created

[CPUD] pthread_join: thread=11 group=0x02e47a0
[CPUD] pthread_join: Thread is still running

Running on CPUO
: Started
Running on CPUL
Thread(6]: Started

Thread(6]: Running on CPU2
Thread(7]: Started
Thread(7]: Running on CPU3

Thread(8]: Started

Running on CPUO

: Now running on CPU3
Now running on CPU2
Now running on CPU2
Now running on CPU2
Now running on CPU2

ST /INESRTE:

[CPU3] pthread_completejoin: pThreaid=20 exit_d[v
ourunnp=ing ondxé CPUL
029220
U3P[CPUL] nx_pthread_exit: exit_value=0
] pthread[CPU1] pthread_complete_nojointi: fywpiaid=te22 exit_valu
€=0 group=0x402e92e0
Ts: pjoin=0x403885c0
Thread[7]: Now running on CPUL
[CPU1] pthread_notifywaiters:[CPU pjoi3] nx_pthreadn=0x_e40390900
xit: exit_value=0
[CPU3] pthread_comThpletejoin: pread(7]
3 exit_value=0 group=0x40292e0
[CPU3] pthread_notifywaiters: pjoiThread[1]:
Now running on CPUO
[CPUL] nx_pthread_exit:
Thread[1]: Done
[CPU1] [CpthreadPUD] nx_pthread exit: exit_value=o
_completejoin: pid=T21 exit_vhread[alue5]=0: Done
group[CPUO] pt=[CPUhre20a] nx_pdxthread_ex402e92it: ee®
x[CPUit_value=0
_complet[CPU2] ptejo1] pthreahread_in:cd pid=omp_notifyletejoinul
laiters: pjo exit_value=0 group=0x40in=0x4pi038c760
292e0d=15 exit
_val[CPUD] pthuere=0 ad_notifywaiters: pjoin=0x402e2grouphad
=0x402€92e0
[CPU1] pthread_join: exit_value=0
[CPU1] pthread_notifywaiters: pjoin=0x40384420
[CPUO] pthread_destroyjoin: pjoin=0x402e24a0
[CPUD] pthread_join: Returning 0
Main[0]: Thread 1 completed with result=0
[CPUD] pthread_join: thread=12 group=0x:02e92e0
[CPUB] pthread_join: Thread has terminated
[CPUB] pthread_join: exit_value=0
[CPu0] pthread_destroyjoin: pjoin=0x402e96e0
[CPUD] pthread_join: Returning 0
Main[0]: Thread 2 completed with result=0
[CPUB] pthread_join: thread=13 group=0x402e92e0
[CPUB] pthread_join: Thread has terminated
[CPUB] pthread_join: exit_value=0
[CPUB] pthread_destroyjoin: pjoin=0x402e68c0

alus]:e=0 gr Now

Did=1one

0x402€68¢0

exit_value=0

2-xiaomi-nuttx-smp-scheduler

[CPU1] pthread_join: exit_value=o
] pthread_destroyjoin: pjoin=0x402e9700
[cPu1] pthread_join: Returning 0

Main[0]: Thread 2 completed with result=0
[CPU1] pthread_join: thread=13 group=0x402e92e0
[CPU1] pthread_join: Thread has terminatec
[CPU1] pthread_join: exit_value=o
[CPU1] pthread_destroyjoin: pjoin=0x402e68c0
[cPu1] pthread_join

Main[@]
CPU1] pthread_join

Returning 0
Thread 3 completed with result=0
thread=14 group=0x402e92e0
CPU1] pthread_join: Thread has terminated
CPU1] pthread_join: exit_value=0
CPU1] pthread_destroyjoin: pjoin=0x402e6at0
CPU1] pthread_join: Returning 0

Main[0]: Thread 4 completed with result=0
thread=15 group=0x402e92e0
pthread_join: Thread has terminated
pthread_join: exit_value=0
pthread_destroyjoin: pjoin=0x402e6bco
pthread_join: Returning 0

Main[0]: Thread 5 completed with result=0
[CPU1] pthread_join: thread=20 group=0x402e92e0
[CPU1] pthread_join: Thread has terminated
[CPU1] pthread_join: exit_value=0
[CPU1] pthread_destroyjoin: pjoin=0x40388560
[CPU1] pthread_join: Returning 0

Main[0]: Thread 6 completed with result=0
[CPU1] pthread_join: thread=21 group=0x402e92e0
[CPU1] pthread_join: Thread has terminated
[CPU1] pthread_join: exit_value=0
[CPU1] pthread_destroyjoin: pjoin=0x4038c700
[cPu1] pthread_join: Returning 0

Main[0]: Thread 7 completed with result=0
[CPU1] pthread_join: thread=22 group=0x402e92e0
[CPU1] pthread_join: Thread has terminated
[CPU1] pthread_join: exit_value=0
[CPU1] pthread_destroyjoin: pjoin=0x403908a0
[cPu1] pthread_join: Returning 0
Thread 8 completed with result=0
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