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uthread create

« HENIMOA uthread entry

« 24 Huthread
* TRAB

func,arg

long long stack =

(((long long)
make_dummpy conte
uthread->context.
uthread->context.
uthread->state =
uthread->context.
uthread->context.
uthread->context.
INIT LIST HEAD(&u
push back(&schedu

(&uthread-»>stack) + STACK SIZE) & -16L) - 8;
xt(&uthread->context);

rip = (long long) uthread entry;

rsp = stack;

THREAD INIT;

rdi = (long long)uthread;

rsi = (long long)func;

rdx = (long long)arg;

thread->1ist);

le _thread, &uthread->list);
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Linux-style list

TCB TCB

list head list _head list _head

« Example: get_thread from list

— offset=4192 bytes

struct uthread {
char stack[STACK SIZE];
struct context context;
enum thread state state;
struct list head list;
const char *name;

}s

((struct uthread *)((char *)pointer_to node - offsetof(struct uthread, list)))
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Linux-style list

TCB TCB

list head list _head list _head

« Example:

p = (struct uthread®)((char®)p — 4192)
—>

— offset=4192 bytes
TCB

list_head

A 4

struct uthread {

}s

char stack[STACK SIZE];
struct context context;
enum thread state state;
struct list head list;
const char *name;

((struct uthread *)((char *)pointer_to_node - offsetof(struct uthread, list)))
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schedule

void schedule() {

struct uthread *uthread = NULL;

while (1) {

}
}

if (is_empty(&schedule_thread)) {
break;

}
uthread = get thread();

if (NULL == uthread) {
sleep(9);
} else {

uthread->state = THREAD RUNNING;

current_thread = uthread;

thread switch(&main_thread->context, &uthread->context);

}

if (uthread->state == THREAD_STOP) {

thread destroy(uthread);
}
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_uthread _entry

void uthread entry(struct uthread *tcb, void (*thread_ func)(void *),
void *arg) {
tcb->state = THREAD RUNNING;
thread func(arg);
tcb->state = THREAD STOP;
thread switch(&tcb->context, &main_thread->context);
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Challenge:float context

* thread_swtich Bl H R 13 T8 HF FA 0 LT 30 anfl+n B2 =

2 ?
struct 1libc_ fpstate

« FH ucontext.hf&E 2 ) ( i
/* 64-bit FXSAVE format. */
 uigtls t __iebx(cwd);
__uintile t __ctx(swd);
__uintle t __ETx(Ttw);
__uintile t __Etx(fop);
__uinté4 _t __ctx(rip);
__uinte4 t __etx(rdp);
_uint32 t __ctx{mxcsr);

uint32 t __ctx(mxcr_mask);

struct libc fpxreg st[8];
struct libc_xmmreg xmm[16];
_uint32_t __glibc_reservedl[24];

};
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Challenge: Timer Interupt

o IR HI— A Timer Interupt{Z-5- 4 &b ¥ ph 44

- Setitimer

struct sigaction sched handler = {
.sa_handler = &one schedule, /* set signal handler to call};
sigaction(SIGPROF, &sched handler, NULL);
time_quantum.it value.tv_usec = 10000; // 50ms
time quantum.it _interval.tv_usec = 10000;
setitimer (ITIMER_PROF, &time quantum, NULL);

s MR —ANRBAET YRS, 24T — Kk Timer Interupt?
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Challenge: Timer Interupt

* T Z—>Spinlockk LRI ZL I
- AHBfE I mutexZ M JRIE, T BRI SR
« C11/gnu c#Efitatomicpi %, w] LRI spinlock

atomic_flag _spinlock = ATOMIC_FLAG_INIT;

void spin lock(atomic flag *lock) {
while (atomic_flag test and set explicit(lock, memory order acquire))

}

void spin unlock(atomic flag *lock) {
atomic_flag clear explicit(lock, memory order release);

}
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Challenge: Timer Interupt

 PRAELARA SR UL 1Y Hh Ty AT 2 L

struct uthread *uthread create(void (*func)(void *), void *arg,const char* thread_name) {
/] ..
spin_lock(&_spinlock);
push_back(&schedule_thread, &uthread->list);
spin_unlock(& spinlock);
/] ..

void schedule() {
struct uthread *uthread = NULL;

while (1) {
spin_ lock(& spinlock);
uthread = get thread();
// check uthread
uthread->state = THREAD RUNNING;
current_thread = uthread;
spin_unlock(& spinlock);
thread switch(&main_thread->context, &uthread->context);
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Challenge: Timer Interupt

o IBTFEIE A signal i e K

struct uthread *uthread create(void (*func)(void *), void *arg,const char* thread_name) {
sigemptyset(&mask);
sigaddset(&mask, SIGPROF);
sigprocmask(SIG_BLOCK, &mask, NULL);
spin_lock(& spinlock);
push_back(&schedule_thread, &uthread->list);
spin_unlock(& spinlock);
sigprocmask(SIG_UNBLOCK, &mask, NULL);

/] .
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Challenge: Timer Interupt

°
\[\~

${Blyield fity 25 5

static void one schedule() {
spin_lock(& spinlock);
current_thread->state = THREAD SUSPENDED;
push back(&schedule thread, &current thread->1list);
spin_unlock(& spinlock);
thread switch(&current thread->context, &main_thread->context);
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Challenge: mutex

« D) Mutex i i struct umutex {

struct uthread *owner;
atomic_flag lock;
struct list head wait_ list;

s

int umutex lock(struct umutex *mutex)

{

/* Use "test-and-set" atomic operation to acquire the mutex lock */

while (atomic_flag test and set explicit(&mutex->lock, _ ATOMIC ACQUIRE)) {
push back(&mutex->wait list, &current_thread->list);
thread switch(&current_thread->context, &main_thread->context);

}

mutex->owner = current_thread;

return 9;
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Challenge: mutex

« D) Mutex i i struct umutex {

struct uthread *owner;
atomic_flag lock;
struct list head wait_ list;

}s
int umutex_unlock(struct umutex *mutex)
{
struct list head *next_node = NULL;
struct uthread * cur = NULL;
next _node = pop front(&mutex->wait list);
atomic_flag clear_explicit(&mutex->lock, ATOMIC RELEASE);
if (next_node) {
cur = GET_TCB(next_node);
spin_lock(& spinlock);
// cur->state = THREAD RUNNING;
push back(&schedule_thread, &cur->list);
spin_unlock(& spinlock);
}
mutex->owner = NULL;
return 0;
}
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» Fiber:sysprog21/fiber. A User Space Threading Library
(github.com)
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https://github.com/sysprog21/fiber/tree/master
https://github.com/sysprog21/fiber/tree/master

