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task struct & thread info & stack

= ZBEA:
= task_struct: HIEEIATT, ICRIMBHEESR (BE. X4, BfF. E5

L~ )
~J [e]

= thread_info: &R, RESHEREDBEXL. LIS ERIR
IBIERI=EES (80 flags. preempt count, CPU info) .

= stack: AiztE, BPEZEIBIRIZAINZIE,

= |HERZA (Linux 4.x)

= thread_info FERZARHIERRHEIE (1R)E) » PREAEREEA/N (540 8KB
gy 16KB) , BCHIRHEIE thread info Mt &(Kim, Tl TERD FBIFE,
B ERIRISET (sp) IBIRIE, PMEERIRE D thread_info RIMELE,

" FrhRAS (>= Linux 5.10+)

» [ERAZA XIS thread info X/\, MEESH—ULESE, BEXE
HUZ PIRZARBENI / &t LK I K/ME FBEHE thread info # ik,
s F|ltthread info FEERZXRK, MaRERE task struct &,



task struct & thread info & stack
" |BHRARIZ=ET

L e ™
Stack
0x015fb000 l
001572878 |} 5
% theead_info
0x015f2034 task -
0x0152000 -l




task struct & thread info & stack
" FHRAPIR=ET

M#stack

pt_regs
|

|

BT A&

«— rsp

STACK_END_MAGIC

struct task_struct

thread_info

vold *stack

current

Flres Btk REUREARR

pt regs S5 8iE
sS __USER_DS [user mode ds
sp rsp BRRIRIES
eflags ril Zrilags
cs __USER_CS | user mode cs
ip rex R EHHE
orig_ax rax syscall num
di rdi arg#0
si rsi arg#l
ax rax syscall num
X rex IR [E]
dx <---- |rdx arg#?2
r8 r8 arg#4
rg r9 arg#b
rl0 riC arg#3
ril r11 #Zrflags
bx rbx
bp rbp
ri2 ri2 callee
rli3 r13 preserved
rl4 ri4
rl5 ris
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QMRS RIHFERtask struct

® JiZ{EH— per-CPU & current task {R{F=3g1 CPU 1ETE

=1 TRUHEIEET .
s 7 W2 ETICHR BY, ARZIER switch_to(prev, next),

o PR REF, ARSIERMEITHIHEE next BY task struct * B per-
CPU &= current task,

= XS CPU RY current task $a#248[0n% CPU _EIFAERRATHIIHAE,

= SRENHBNHEHTERT, 1Y this cpu read stable(current task) B
HrhiEst.
DECLARE_PER_CPU(struct task_struct *, current_task);

static __always_inline struct task_struct *xget_current(void)

{
}

return this_cpu_read_stable(current_task);

#define current get_current()



Linux RIZHEFEREIART

/ include / linux / sched.h

591
592
593
594
595
596
597
598
h99
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619

struct task_struct |
#ifdef CONFIG THREAD INFO IN TASK

#endif

#* For reasons of header soup (see current thread info()), this
* must be the first element of task struct.
struct thread info thread_info;

/% =] unrunnable, 0 runnable, >0 stopped: #/
volatile long state;

* This begins the randomizable portion of task struct. Only
* scheduling—critical items should be added above here.

L/
3/

randomized struct fields start

void *stack;
atomic t usage:
/% Per task flags (PF %), defined further below: #/
unsigned int flags:
unsigned int ptrace;

#ifdef CONFIG_SMP

struct 1list node wake entry;
int on_cpu;

#ifdef CONFIG_THREAD INFO_ IN TASK

#endif

/% Current CPU: #/

unsigned int cpu;

unsigned int wakee flips;
unsigned long wakee flip decay ts:
struct task struct *last wakee:

(task struct)
- Search Identifier
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" task_stuct ZUREHWPRTHEREIN—ELEERRUT.
" pid AR XEHEE—IIRRR(identifer), pid_tHYSRBIEEREEREY, pid K
INBIER KB/ proc/sys/kernel/pid max T35,
= comm G R: BT FIREHRITIERRIETER.
= state AR AT ICRHERVIRE, HEAPRSEES TASK RUNNING,
TASK INTERRUPTIBLE, TASK UNINTERRUPTIBLE, EXIT ZOMBIE,
TASK DEADZ,

= real_cred 1 cred & AT FBIHERN—EINEHEE.




struct cred {

atomic_t usage;
#ifdef CONFIG_DEBUG_CREDENTIALS
atomic, _t subscribers; /* number of processes subscribe
void *put_addr;
unsigned magic;
#define CRED_MAGIC @x43736564

#define CRED_MAGIC_DEAD 0x44656144

#endif
A n E—l' f kuid_t uid; /* real UID of the task */
=3 = kgid_t gid; /* real GID of the task */
° ° 1 :I: -l I ] kuid_t suid; /* saved UID of the task */
J rj - IU kgid_t /* saved GID of the task x/
/%
/

’

sgid;
effective UID of the task */

kuid_t euid;
kgldt eg1d ff t GID fth task */

= cred: ISEMBTHEEEEBNSIE (credentials) , EiEEXHI UID/GID. WBELL
capabilities &, PfEHIAESIRT (ELa0 open() 3X4) AERFIMESEINR.

= real cred: 1ERHFER "BEXBH)" i, BEFRFHEESRMA UID/GID (8F setuid B
B9 UID) , FAsRimREEEIERAEE.

" KR!

s cred AIBESEAT setuid(). 1RAN. IEHIPEA TOEES,

 real_cred —fRIRITAE, FNIHENELEF,

s “EOILUER, tBElLARE (190 setuid 22, real cred {BRIEAE, M cred #IESCHBIRERF)
. RHABAE

» REB—IRERY BB (real_cred) LMEELT. ESIXRGE,

s FIFHEE— N HEIEED" (cred) FFANBRFIKT,
= AETFE:

s HFEEPTERNRIE (XMAE. KEES) | WiZEE cred RKREERE T,

» AETHEEESERAFEIFEERIEE ST (W kil B UID %) , &% real cred,
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3.1.1 HiZE/BY

EFEE =1TRF
EEEF user
root’eF user
rootieF root

root f[551,

GRS VAR
seteuid(1000)

real_cred->uid

1000

1000

Y EPNELS

real_cred->euid

1000

1000

cred->uid

1000

1000

4

cred->euid

1000

1000

B

real_cred 5 cred f8[E],

AT root 2%, cred->euid $21XE! root, FBFIIRE
B, EREEHRE

root I=17 root #2F7, ANENIRBIERS, real_cred 5
cred 1B[E

Az cred->euid #REHY 1000, real cred {RiF/R
root



3.1.2 HIEERIKF

B ERFGNE—NHEESAEREEEIERE 0), ltE, 81MHEE
HE— N EIRENRHE, HEASEOLGIEEMAVHEE, QHFER]
LBBRSZNNARR, BRESRUT IR, GRARE. AR, £ER7H
j&*%o
® task struct ZUREAF I MAEEIRABIEZR R T,

s real parent: (E@HFFIHENESLOHE, tLEEsVER fork() SEMN

BT HAR,
s parent: fEEHFIHFIEERZF BT ESFIE DL IERIOHIE,

o LAHFRRTHAT, WZSIEI LIFERY parent 20 init (PID 1), LUFIBHIZEEHR BN,
18 real parent BARIFRIOHIZETRZ,

= children piR 8RS BIHIEHIFHIZHINERR,
= sibling Bk R FEESRIHERI L FHHIFHINERR,
= group leader Y& HFEZERIZALR,
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" HEMRERNABRFA—MEAESLRSSRERSETRIEAE, IXERR LASEH
CPURIEEIAME, BIEMHIZEl RS 7 CPU,

* NEMEE, SPHEERAHTETH, BRI LB NHIEERE S THITHY.

" HIERERRFRFEPI— M08, XEFTEHIIFImLinuxiNiZAtask_structZdz
EP R THEEEN—ELEERR.

= prio LR RFEHEINMER, XEREERZRAITTR,

= static_prio pYRBFMILITER, EHEREIIITDES, RZAMFE nice H, BEXUMCZAIZ static_prio,

= normal_prio pRET static_prio FEE SRS E H KA TR,

= rt_prionity pi & SERTHAZAIL TR,

s sched class R R:EESS,

= se R EIBHIZEESLA

= rt Y SERTHAZ R E LR,

= dl i F:deadline IFFEIERE LR,

= policy ST AT HERIZEE, il S BB EIA LA HIZ,

= cpus_allowed g5 AT HEHER LAER 1L CPU _Biz1T,
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" R T ZRIRESRNEEINGE, EUIHERIARTEY RS HH
SHANEFEERNEXER, YRE— &R mm_struct ZEESM
HYFEET mm,

b, HIEEEGRRNREREEIFI AN, =5 FEE
ERTTR—EAESS, XHFIMGRFEETEX T .

" task_struct BRSPS AFEEFINGEEBERINEEZ MR

™o
» MM B R IEAEEEIEARFER SR EIEZET mm struct,
s fspl R AR T MEQ N AR FEERNEET
s files AR ARTF— BRI SUGHEIA T RAVISET,
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3.2.1 iRy EanEHA

EXIT ZOMBIE
k3
_ TASK_STOPPED

HEFRIR oy,
fork3 A BHE IR
HEIRLT

1 DL SRR AT S5 40 oY

SRR R R A T
WL LT 1y B

AR, TN SR N T ERFRE H R

IR, RN

TASK_INTERRUPTIBLE e F 2 72 A 571)

o,
TASK_UNINTERRUPTIBLE



3.2.1 HERI A EEH

= TASK_RUNNING: #Nz{74, HESGTIEEETT, SiTEmM4EATIF

FiTalT

= TASK INTERRUPTIBLE: AJARifEEIRS (REEERINZ:) , HIZHKEZE
LT REEMIANEE RERIRIRHAL, —BERAKEE SIRHAL,
WIZFL A EHRAIR IR B AL TASK RUNNING, FISENAFENG]

® TASK_UNINTERRUPTIBLE: ArIHiflERS (REERIAT), #HiE
EEREGHNAZ TN, MNMESAMRLA, Aebigix SIGKILL F51{&
B, BAB(IANEAES

= TASK STOPPED: #1I%, #ig=lbizT

= EXIT ZOMBIE: EFZ, HESSHEL, B task struct #UREH
BB, FHIZERER, OHERATLUEE wait() 5E waitpid() 3k
R FIAFRETHRE
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G“ #include <stdio.h> ) (i. printf (" [child] blocking read -> should<\
2. #include <stdlib.h> enter UNINTERRUPTIBLE (D) \n");
3. #include <unistd.h> 2. read(fd, buf, sizeof(buf)); // will
4. #include <fcntl.h> block
5. #include <sys/wait.h> 3 close (fd);
6. #include <errno.h> 4. 1
5. printf ("[child] exit -> will become ZOMBIE
7. int main() { until parent waits\n");
8 pid t pid; 6. _exit(0); // EXIT ZOMBIE
- 7. } else {
9. pid = fork(); 8. // Parent process
10. if (pid < 0) | 9. printf (" [parent] PID=%d, child PID=%d\n",
11. perror ("fork") ; getpid(), pid);
12. exit (1) ;
13. } 10. // TASK INTERRUPTIBLE: waitpid() puts parent
14. if (pid == 0) { to sleep (8)
15. // Child process 11. printf (" [parent] waiting for child
16. printf (" [child] PID=%d, running...\n", (INTERRUPTIBLE) ...\n");
getpid()); 12. int status;
17. // TASK RUNNING: executing code before sleep| |13. waitpid(pid, &status, 0);
18. sleep(Z;; 14. // After wait, child ZOMBIE is reaped
15. printf (" [parent] child reaped, parent exits
19. int fd = open("/dev/sda", O _RDONLY) ; (RUNNING) \n") ;
20. 1if (fd < 0) { 16. }
21. perror ("[child] open"); 17. return 0;
22. } else { 18. }
23. char buf[1024];
24. // TASK UNINTERRUPTIBLE: simulate
blocking I/O
. J/ J
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real_parent

children
sibling

group_leader

] thread_group [—

IENS
real_parent

children
sibling

group_leader

thread_group

sessionid

IENS
real_parent

children
sibling

group_leader

thread_group

sessionid

tasks
real_parent

children
sibling

group_leader

thread_group

sessionid

tasks
real_parent

children
sibling

group_leader

thread_group

sessionid

EgrarA=hl

tasks

real_parent

children
sibling

group_leader

thread_group

tasks

real_parent

children
sibling

group_leader

thread_group

tasks

real_parent

children
sibling

group_leader

thread_group

tasks
real_parent

children
sibling

| group_leader

thread_group

sessionid
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" HIES RN

s NZBIRT=EIE— init_task HFE, FROGHEZO 5 idle HiZ, HESR
REHEEERERN, BERMeIalT idle #iE

s BB HIRZRATEAIE—D init W2, XMEFEIRHE 1, E2
FradiErEx, N EEFRIMBIEESS 5 TRE

o SHFEP B T HAEP,, MHREP A E, HiEP, AR, &HiE
PRI T HAZEP,, BRAMIEP FIHIEP BRI X AR EEIN KR

= EUFEPRZ T Py, Py, Py ilHiE, XUE P (1 <i<3) RN IR IUTE

! — - —— = (hildren.next
‘ —— - e —— -~ (hildren.prev



// File:

w N

O J o U1 b

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

(W
b

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

int main () {

pid_t pl, p2, p3, p4;

printf ("PO (pid=%d, ppid=%d)

pl = fork();

chapter3/Relation/process.c

printf ("P1 (pid=%d, ppid=%d)\n",

if (pl == 0) {
pause () ;
exit (0);

}
p2 = fork();

started\n", getpid(), getppid()):;

getpid (), getppid());

printf ("P2 (pid=%d, ppid=%d)\n", getpid(), getppid()):;

if (p2 == 0) {
pause () ;
exit (0) ;

}
p3 = fork();
if (p3 == 0) {

printf ("P3 (pid=%d, ppid=%d)\n", getpid(), getppid()):;

p4 = fork();

printf ("P4 (pid=%d, ppid=%d)\n", getpid(), getppid()):

if (p4 == 0) {
pause () ;
exit (0);
}
pause () ;
exit (0);
}
pause () ;

return O;

» ./test
PO (pid=3514979,
P1 (pid=3514980,

P2 (pid=3514981,
P3 (pid=3514982,
P4 (pid=3514983,

ppid=3512176) started
ppid=3514979)
ppid=3514979)
ppid=3514979)
ppid=3514982)

PID PPID CMD

3514979 3512176
3514980 3514979
3514981 3514979
3514982 3514979
3514983 3514982

. /test

\_ ./test
\_ ./test
\_ ./test
\_ ./test
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1 struct task struct *task, *sib, *child;
struct list head *p;
/ BHRGEFNETEHRE
for each process(task) { show_info(task); }
next_task(p) \
list entry rcu((p)->tasks.next, struct task struct, tasks)
for_each_process(p)
(p = &init_task ; (p = next_task(p)) != &init_task ; )
/ BB EBHENEELHE
for (task = current; task != &init task; task = task->parent) { show info(task); }
// BHHBHRNME L HHE
list for each entry(sib, task->sibling.prev; sibling) { show_info(sib); }
9. // BHOHAHENMRE TR
10. 1list for each(p, &(task->children))
11. |
12. child = list entry(p, struct task struct, sibling);
13. show _info(child);
14. 1}
\\ J
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" SF24H
NIRRT AR S A ISR TR T IERNO R, B
AR —HIRE pid, BT task struct BURLHIN tgid AR
s AR R A AR E ARG, RIS
= S AR BT AR
s NHIZOIRIS, EEASIEANEXANERE, BAEH pid f gid £
R RO T NSRS B, FAEEETECH pd,
BRTH tgid ERIZHHEN toid, FACHIZHERE— e
« getpid() REHFREIAEHHEN tgid, TIRSLRR pid, BHR—
IR AR R RFTE A = ERMRS, gettid) REHEHS
IREA2HY pid
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11.
12.
13.
14.
15.
le6.
17.
18.
19.
20.
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22.
23.
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29.

File: chapter3/Relation/thread.c

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

struct parameter { int thread id; char *thread name; };

void * worker (void *arg)

{

int thread id = ((struct parameter *) (arg))->thread id;
char *thread name = ((struct parameter *) (arg))->thread name;
while (1);

int main ()

{
pthread t pl, p2, p3;

struct parameter paraml, param2, param3;

paraml.thread id = 1;

paraml.thread name = "A";
param2.thread id = 2;
param2.thread name = "B";
param3.thread id = 3;
param3.thread name = "C";

pthread create(&pl, NULL, worker, &paraml);
pthread create(&p2, NULL, worker, &param2);
pthread create(&p3, NULL, worker, &param3);

pthread join (pl, NULL); tgid  pid

(0]

pthread join(p2, NULL);
pthread join(p3, NULL);

fe

fe

(0]

C

I
I
|
|

mww;mwnmwn
(0]

]

-

b T B e |

2401 | 0.cC
2402 |61.9

2403 |61.

2404 |60. ¢

N
~J
N
w

N
~J
N
w

w

~J

NN
~
NN
w

)

main
1A
2B
3C
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Gu struct task struct *process, *thread;
2. // method-1: iterate through the thread node linked list
3. // whose head is in the signal struct shared by the thread group
4. for each process thread(process, thread)
5. {
6. show_info(thread);
7. }
___for_each_thread(signal, t)
list for_each_entry rcu(t, &(signal)->thread_head, thread_node)
for_each_thread(p, t) \
_ for_each_thread((p)->signal, t)
for_each_process_thread(p, t) \
for_each_process(p) for_each_thread(p, t)
8. // method-2: iterate through the thread group linked list
9. // whose head is in the task struct of the thread group leader
10. for each process (process)
11.
12. show_info (process);
13. list for each entry(thread, &(process->thread group), thread group)
14. {
15. show_info (thread);
16. }
17. 1}
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 HEASSE

BN ET—HER, 8 HEAEGTTUEEZS HE, #HiES
BE—MHREMS, H pid B9iRBIHFEER poid

s ZPNHBERT LG — 1 =1E, SIEeREFIOHEETZN, iz
USRI SHE, H pid AIRBISIERY sid

s DIEFENHEEARA—IE (ob), 21IELUIB— M ZEEAS
1ER9RIE LIE (foreground), MEMAIHEAREE IIE (background)
s BPEIEALAERE—IEHIRm (control terminal), Z¥=HIZinEHA
WA, EERLZSENEIEHESR, ARIH~ENES, kil
CTRL+Z, CTRL+\, =&iBEpIaHiEH

s SIENBRNETES N LEEEE— g, FRESPN—ITIEESR
AIE, REEBRNZZRIUEANRLE M ERES, EtITFEEaIElT



—_ $ proc1 | proc2 &
\ - N = —
12 154‘ gH ,_57:-14'—1 %1?*15” $ proc3 | procé | proc5
= shell BF—1ERIRRUHAFREH, procl. proc2 BTFE—1EEaHESA,
proc3. procd. proc5 BFE— P EISHIEH

o XEHIBANEGHZimER, e{@FR—"1session, ZHEAFEEG
IR NS IAIE BT, Re X AN E S A aHieBIEIHIE

|—I_---_II_-_--II' -------- I—|
| I ] (. (| | |

I ash | procl | proc3 procd |
| (. (| | |

----- | (| |
| process group | proc2 L proc5 | |

| (| |
| process group process group |

ppid pid pgid sid session

3512176 3514290 3514290 |35121/6)pts/19 3514364 RN
3512176 3514291 3514290 §3512176)pts/19 3514364 RN
3512176 3514364 3514364 3512176 pts/19 3514364 R+

3512176 3514365 3514364 |3512176)pts/19 3514364 R+
3512176 3514366 3514364 §3512176)pts/19 3514364 R+
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G“ #include <linux/module.h> A
2. #include <linux/kernel.h>

3. #include <linux/sched/signal.h>

4. static int  init pg sid init(void)

5. {

6. struct task struct *task;

7. for each process(task) {

8. printk (KERN_ INFO "PID=%d TGID=%d PGID=%d SID=%d\n",

9. task->pid, task->tgid, task->group leader->tgid,
10. task->sessionid) ;

11. }

12. return 0O;

13. }

14. static void  exit pg sid exit(void)

15. |

l6. printk (KERN INFO "Process group/session module unloaded\n");
17. 1}

18. module init(pg sid init);

19. module exit(pg sid exit);

20. MODULE LICENSE ("GPL");

- J




3.2.3 HiENItIE 5L

s EShellFHITarSHIEE
= Shell A fork() CIE— 1 #rAHE
s AHFRAM wait() I waitpid() F1F
« FIHIFJEA execve() ITIEERIER, AITEERER exit() 1B

Shellf2/%

R LIRS T

ETHET AR

R IESIGCHLD

HIEIRE, FHEREER DS

i

Y

B




| 3.2.3 siEmsIE SR

= ARRCIERIRIE: fork() PRERZEL. execve() PRERZEL

s fork() ERZBEISREHINAEFH HenHEEXER, LEIE—
SN HEHE, XFHENOHEESErEERII=EinT, HBE
AERIpid, (BE=HHREINAS

= execve() IRERE R ERIZEN A I T, BEEANFHIZA0MBUEZEHF
FeiT, XIS RQEEM RS FHa DBk

= HFELRILIRIE: wait() FREREL. exit() ERERZL. kill() ERERER
= exit() MREREL: 2 IFMEIHHEFREIREIAT, BHRRIHBAIHE,
= wait() FREREL: RQUREELL L FHIZRORR, B @R
IBHIRTS.
w kill) IREREL: MIEEHERIXES, BRTELHESEHERTA.



2EnE . fork, vfork, clone

sys_fork()

sys_vtork()

sys_clone()

kthread create()

l

l

- _do_tork()

'

copy_process()




HIE0EREIE: fork, vfork, clone

/] fork(J I FIHIZE T — P ETRHAENTEEIR, HRESIEERSIIEHLH
SYSCALL_DEFINEO(fork) { return_do_fork(SIGCHLD, 0, O, NULL, NULL, 0); }

/] viork IR HIEE—EIEZE, BEEIFHEERexit()oi & execve() I1E
SYSCALL_DEFINEO(vfork) {

return _do_fork(CLONE_VFORK | CLONE_VM | SIGCHLD, 0, 0, NULL, NULL, 0);
}

// clone()IBR AT RIEZAF%ZE, S8RZ, JUBIEEMMESOHERNIRIR
SYSCALL_DEFINE5(clone, unsigned long, clone_flags, un5|gned long, newsp,

int __user *, parent_tidptr, int __user *, child_tidptr, unsigned long, tls) {
return _do_fork(clone flags, newsp, O, parent_tidptr, chlld_tldptr, tls);

}
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copy_fs()
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Long _do_fork(unsigned Long clone_flags, unsigned Long stack_start, unsigned Long stack_size,
int __user “parent_tidptr, int _ user ‘child_tidptr, unsigned Long tls)

{

p copy_process(clone_flags, stack_start, stack_size,
child_tidptr, NULL, trace, tls, NUMA_NO_NODE);

pid = get_task pid(p, PIDTYPE_PID);
nr = pid_vnr(pid);

(clone_flags & CLONE_VFORK) {
p- »vfork_done vfork;
init_completion(&vfork);
get_task_struct(p);

wake_up_new_task(p);

(clone_flags & CLONE_VFORK) {
(!wait_for_vfork_done(p, &vfork))
ptrace_event_pid(PTRACE_EVENT_VFORK_DONE, pid);




[

struct task_struct “copy_process(unsigned Long clone_flags, unsigned Long stack_start,
unsigned Long stack_size, int __user *child_tidptr, struct pid *pid,
int trace, unsigned Long tls, int node) {

w M

p = dup_task_struct(current, node);

~N oyl B

(v4]

copy_creds(p, clone_flags);

sched_fork(clone_flags, p);

| el il
W N RO W

copy_files(clone_flags, p);
copy_fs(clone_flags, p);

=}
~N ol B

[#1]

copy_sighand(clone_flags, p);
copy_signal(clone_flags, p);

B O W

copy_mm(clone_flags, p);

w M

copy_namespaces(clone_flags, p);

~ h w1

[v1]

copy_io(clone_flags, p);

copy_thread_tls(clone_flags, stack_start, stack_size, p, tls);

WM = @O W

pid = alloc_pid(p- rnsproxy- >pid_ns_for_children);
p->pid = pid_nr(pid);
P>
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=
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int copy_mm(unsigned Long clone_flags, struct task_struct *tsk)

{

struct mm_struct “mm, “oldmm;
int retval;

oldmm current
(!oldmm)
@;

(clone_flags & CLONE_VM) {
mmget (oldmm) ;
mm = oldmm;
good_mm;

retval ENOMEM;

mm = dup_mm(tsk);
(! mm)

fail_nomem;

good_mm:
tsk->mm = mm;
tsk->active_mm = mm;
93

fail_nomem:
retval;

}
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NEANCPULR THRNATY
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activeBAZl

139

activeBAZl
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<—D| task struct |1—P| task_struct }d—bl

expiredBAZll

HER AR, SBaElexpirediAFld

‘—.l task_struct "—P| task_struct P—.'—I

expiredBAZll
0
1
2
139
prio_array
nr_active
bitmap
queue \'
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3
4
5
6
139
ESEANESS

https://zhuanlan.zhihu.com/p/489835657

‘—.' task_struct l‘—.‘ task_struct I‘—’E



https://zhuanlan.zhihu.com/p/489835657

3.3.1 Linuxija/E #5098 A%

MBS BEESAEREREROROER, RENETRES
BEETHAT.

o SMEEES: BEELESTEARSISIEER, SN
SFER SN

" GRUERISEHS: RIS RNIINEEE, ATRE IRk
B NHRRIEAT

AT




2MEE S
s o] ARG AR A E A E

« —FREER, bR TSR H F EERREECPU

» S— I EEI RIS, EEISRET, ARS8 nE
s FtEaIlinuxiVEERRFRBER N EESSEN: TEAESs, FE
MR RS (RE X FFR B REE SRS (generic schedulen) gz O
[Eg&(core scheduler))

» HEGNIEEEERINS: HEER(ELRERERAE
HEE) R SE

3

[54



P

%Ié

51,

FERR

stop_sched_class

dl_sched_class

rt_sched class

fair_sched_clas

idle_sched_class
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| 3323

struct task_struct

2 1

1 f+ BTETSTLIETEAR +/

5 int on_roq;

e HIEM KR

8 « prio: HNEHESR, BEH100~13%:. SHEHERNHE (bonus) B E

g # static_prio: BEM%E, static_prio = 180 + nice + 28 (nicel§A-20~19, fiklstatic_priolfA100~139)
16 « normal_prio: EESHABERSRPEMNR RS . BiENnormal_pricE#. BETHAXAMBESE
11 *f

int prie, static_prio, normal_prio;
13 v EERHEMESE «/

14 unsigned int rt_priority;

16 Je EEZE, HEMEEIZE 4

const struct sched_class xsched_class;

19 Jr AEXECGELEMM—TEa) «f
struct sched_entity se;

21 Je EEEECEREEER) «/
struct sched_rt_entity rt;
struct sched_dl_entity dl;

25 #ifdef CONFIG_CGROUP_SCHED

26 f* IEOEMEHIER +/
27 struct task_group *sched_task_group;
28 #endnf
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1 1int prio, static_prio, normal_prio;
2 unsigned int rt_priority;

WIS R 5% SR
Hrhtask structZEA T = MEEETOHERME S priofnormal_priof=T a5k, static_prio=THiERERS LR,

I L E=TRES RS TR EER-MEpriofnormal_prio
BESESEEAML RN G Tpro. BT EELER FTREZEESHIESHENITR, BHEEHprosT. BT XERE ISR
2/, EiERS i Rstatic_priofIEiEMLERnormal_prio A5,

IANAR T—/NFERrt_priority(R7F I SERNHTERIMLTR

S iR
. BT RoRSiaR SHEESRSEOTER, . TLUETniceflsched_setschedulerEGEEBERTIEN, SNEHEETHENL—5
static_prio — ..
(RisiEs
prio BRI ER
normal prio STETHENESHESstatic_prioiliIESEH EHNEAS. BRI EFS BRI IEESERNSSIER EEERERDE
P TR, RS T (fork B, FHE LM EOHENZERER
rt_priority AR AR

SCRTEERMA SR FESCRT ST Rt _prioritySEF=m
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nice( ) iZEiHERINice(E

sched_setparam()

iIZEHIZRYSERIA TR

sched getparam( )

IRANHIZRYSERIA TR

sched _get_priority_max( )

IREVECRIA S RAIRKIE

sched _get_priority_min()

IREVERIA TR ER/IME
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1 unsigned int policy;

AIT

i

policyfRF 7 HZAVEERE, HriXE8LITHM:

e
http://Ixr.free-electrons.com/source/include/uapi/linux/sched.h?v=4 6#L32

1 /=
2 % Scheduling policies
3 x/
4 #define SCHED_NORMAL 0]
5 #define SCHED_FIFO 1
6 #define SCHED_RR 2
7 #define SCHED_BATCH 3
8 /* SCHED_ISO: reserved but not implemented yet */
9 #define SCHED_IDLE 5
10 #define SCHED_DEADLINE 6
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TEEZS

YFENAESSSE, #hviitRHstruct sched_classfy—NSLHI, BRIRZHP AL T af:

// http://lxr.free-electrons.com/source/kernel/sched/sched.h?v=4.6#L1254
extern const struct sched_class stop_sched_class;

extern const struct sched_class dl_sched_class;

extern const struct sched_class rt_sched_class;

extern const struct sched_class fair_sched_class;

(o) N O NS L VU I N R

extern const struct sched_class idle_sched_class;



CFSEESA-CFS),

" BICFSEEEIAE
e ONJEREER: BPFEHSH EsER, MEERE0N), HEMBSN
EAE T
s O()EES: BIMARIMATIRBEE, BFRBRERIBEETAN, 2
FHFE.

= CFSHIROERS:

« e VT LISALEITAYE (viuntime) JOROHSIT, TSR
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* AR D EAT

“ [EA = EAEFE x (#HENE / SXE)
= O HEREA (IXET) 5B (XE&E2) E30msiEEREEAF71510msH]

20ms,
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CFSEERE-vruntimelYt&/IME

= vruntimefUEN S5iTHE
s 07T vruntime = SCfrzfTAYE] x 1024 / H#HiENE
« BHY: tRENARNEHENCPUSERRTE, SLINANTELEL,

= vruntimef9iEERSE
= £] BRIFPIALERVruntime R/ \HIHIERLT.
s SINEHEME: vruntimelgKig, KHEBERIEEZCPURTIEL,

N E
o HIEA (FNE1024) 1=1710ms — vruntime += 10,
2R (FXES12) 1=1710ms — vruntime += 20,

[ 6105.947920][ T8516] systemd: vruntime(1951464216647),weight(1048576)
[ 6105.948246][ T8516] kthreadd: vruntime(1951398942314),weight(1048576)

[ 6105.948566][ T8516] pool workqueue : vruntime(8299189899),weight(1048576)
(KFis1T



CFSTEERA-CFSHEREE S

= ZTEBHY (RB-Tree) B9 MER
o RGN ETET RSN, EA. M. ShEe/MEEE
E50(log n).
SR S NCPUSEIRSTAT R, S

EERES&/NE R

« EEREHER (sched latency ns) : EAIA6ms, BRFTBMEHIEE/MIETT
—Xs

s 5/\RIE (sched min_granularity ns) @ 2K1A0.75ms, &R IMEE AT
Fi8.

" EEE
o PR BOTRRRRRRA, SEETSERIHEAZRIVrUntime,
= L2 MEIRIHEESARNE RS E S RHEC G.
o 22UR3 MNAAEWFIEZEvruntimes/ N \NOHRE, 1T L X,

iy

MAE




CFSIRESE R HEGnEHIETE

Tl

= FmEERvruntimefJigit

s (HRIENLH . FrdtiEaIvruntimetJEaE = FTECPURIMIN vruntime + %
ZE (fsched vslice)
« sched child runs first: RS TOHIRIEIT (BEIYruntime)
 START DEBITHFI%E: IBINFMHRE#Gvruntime, BoLEforkMEsE I,

" (RERHIERIIREEAME
n MR IREERSARHESysctl sched latency (BATA6ms) IEZvruntime,
BRI HR AR IHAZ L 13K
» HEREERHEVvruntimeEZ
= IECPUERB AL
« IFHEAT: vruntime -= JRFAZImIn vruntime
« IEART: vruntime += FPAZImin vruntime

» HRY: RIFABCPURNSI AR RZEAIvruntime S 4,




| s

® ProcessShow: RmII—1NAZIRR, INEGRRASFIEPARZFRTE R
EAPIRE. BIEBUXMELR, (HEEBESTTENEZAIHIEEE.

® ScheduleObserver: FII—1WIZIER, INEGRRITEIZEZ 120
12, SAETRILHCPUFNCRWBERRYAEL, HERRIISFTEIE

55

0

SR HTHORE, EEMEATRONEES=, HEERERREL,

Hithzdz2.

[0 =l

" 5L

GO http://10.10.21.30/linux-kernel/practice_kern
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