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Linux2.633 F2 i A o0

00173: #define TASK_RUNNING 0
00174: #define TASK_INTERRUPTIBLE 1
00175: #define TASK_UNINTERRUPTIBLE 2

00176: #define ___TASK_STOPPED 4
00177: #define __TASK_TRACED 8
00178: /* in tsk- >exit_state */

00179: #define EXIT_ZOMBIE 16
00180: #define EXIT_DEAD 32
00lel: /* in tsk- >state again */

no0lsz: #define TASK_DEAD G4
001az: #define TASK_WAKEKILL 128

TASK_RUNNING: #JiafT,

TASK_INTERRUPTIBLE S5 TASK_UNINTERRUPTIBLE: HEHRS:4% .
interruptfa B Wy, BIE 5. AU nlgfE S MelE, Jo8 e,

TASK_STOPPED: #f#R&. FEH T,

TASK_TRACED: zzf_F%“%EZIKH“

TASK_DEAD: EEEH:%O ﬁﬁw (i fildo_exit) - (>
7 B R e e A
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1. TASK_DEADIRZ X 20 /A [H] R exit_state:
EXIT ZOMBIE: #fe 4k, CEFHFALLHBLKE X T —24%1t
EXIT_DEAD: ®&RKRS. EX#AZ T L8 T waitd() Sk waitpid() ¢}ﬂ JF I &

PR itz &, A T By ak R PAT B AR ] — 2 A2 AT wait() £ 2 LA
Ao

2. VSIINTASK WAKEKILL 78 20 280 A 15 5 15 e i
HERE:
#define TASK_KILLABLE (TASK WAKEKILL | TASK_UNINTERRUPTIBLE)

#define TASK_STOPPED (TASK_WAKEKILL | TASK_STOPPED)
#define TASK_TRACED (TASK_WAKEKILL | _ TASK_TRACED)

TASK_KILLABLE™ 24 %‘ﬂf‘}}ﬁsK UN INTERRUPTIBLEX;E ot 7 69 8 A o
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Echa-dulal:]l

Enheﬂ find_first_set()

bit O priority O (
K F_-_-H bit 7 (pricrity 7)

& A o s W oF

PO e

_I—

140-bit priority array

bit 139 (priority 13%)

run the first process in the list
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L ElinuxH, — N3N B F SCE B AR A
thread infofithread struct, PA X N #Z SHEFH

1 thread info

struct thread_info {
struct task_struct *task; [* main task structure */
unsigned long flags;
struct exec_domain *exec_domain; /* execution domain */
int preempt_count; /* 0 => preemptable, <0 => BUG */
mm_segment _t addr_limit;

struct restart_block restart_block;
struct pt regs 2 %9% H

=
E -'_‘

;;’{
iy X T
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I thread_struct

struct thread_struct {

unsigned long ksp; [* kernel stack pointer */
unsigned long usp; [* user stack pointer */

unsigned long sr; [* saved status register */
unsigned long crp[2];  /* cpu root pointer */

unsigned long espO0; /* points to SR of stack frame */

[* Other stuff associated with the thread. */
unsigned long address;  /* Last user fault */
unsigned long baduaddr;

un5|gned long error_code;

' www.embedu.org
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I pt regs

struct pt_regs {
unsigned long pc;

long rl;
long syscallr2;
unsigned long sr;
long r2;
long r3;
long r4:
long r5;
long re;
long r7;
long I8;
long ro;
long r10;
long rli;

I‘] _r - : . . \ | v
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current task

I HcurrentZ: 3k BN Y Hiftask_struct:

ztatic inline struct task_struct sget current{void)

{
!

#define current (et current())

current_thread info()->taslk;

ztatic inline =truct thread info *current thread info{void)

{

unzigned long sp;

azm__ _ wolatile
"may EO, rOhALT"
: ||=r_h " {Sf:l::':' ;

(=truct thread_info #){sp & “{THREAD SIFE - 1));
o rc
 www.embedu.org _ 9
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1 Linux32 2t T LRG0 ke ) 2 -
— fork, vfork#aclone & %18 JR €] & #7442
- ERNAEP, ©ELIAAdo_fork L LY

I fork: iLﬁ%%ﬁ%% S P R e i 4
clone: H&FWEH, Ledidigsts
vfork: R & #|task structﬁ‘j NAZHEAR,, PTVA-TFi#AE R
2 %A% ( /xzi’s,L.é/J ArZEE)
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azmlinkage int ckcore fork(ztruct pt_regs $regs)

{
}

do_fork (SIGCHLD, rduspl), regs, O,HULL,HULLY;

azmlinkage int ckcore wfork{ztruct pt_regs sregs)

{

}
azmlinkage int ckcore_clonelsztruct pt_regs sregs)

{

cho_fork (CLONE_VFORE | CLONE_VM | SIGCHLD, rdusp), regs, O,NULL,HULL;

unsigned long clone flags;
unzlgned long newsps
int __user #parent_tidptr, *child tidptr;

F syscall? puts clone flags in r2 and usp in r3 %/
clone flags = regs-xr2;
NEWSD = regs-rrd;
parent_tidptr = {int __uszer %iregs->rd;
child tidptr = {int __user #)regs->rD;

{ lnewsp)

newsp = rduspi ;s

do_fork{clone flags, newsp, regs, 0, parent_tidptr, child tidpte);
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execve 241 H _

I jgi%” T HERE M forki& Bl 5 25 i Hexec K IT gt 178 B A2
%’ ﬁﬂ:

If (result = fork() == 0){
[* T HEREARAY ¥/

If (execve(“new_program?,...)<0)
perror(“execve failed”);
exit(1);
}else if (result<0){
perror(“fork failed”)
/* result= ?ﬁmﬁfdpf ﬁ@ 20 WIS L ARSEATH
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e B4, AFEHIRDZ FLAECPF 9main() kK] 89 e — &
%6 B, HATexit() & LA A

1 iz n] Losaia bR 24 11
o L FHFZIEIM D] — AN TRAR AT R BALEAE 5 A
« BANEET A —ANARTIREHCPURF i M A% s i iE
X FAZ AL IBAT
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2 F10 GHT |

'ER GG B Histart_kernel) BB TR
F LA — D WA LR

- Otk HEMES. AESHER. mm. fs. files.
signals 5

- K AZ0 R G 0914510 TAE 2 4] Einit N 4 &K AL, )& 1B 47
cpu_idle, ZA20m% AidleZ& 2,

L]

static void I'ESt_init(void)

{
kernel_thread(init, NULL, CLONE FS | CLONE_FILES | CLONE_SIGNAL);
unlock_kernel();
current- >need resched = 1;
cpu_idle();
r
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init() pf %5

b init() 2 205 1,

»

BEFEL

Y PSR P e B Rinit e RN, inite AT 4R AT

& A o s W oF

Jexecve() RS H )\Tﬁh

FFRLTINt. M, init P A 2 A — 5

BEFE o
b initdE i AL,

A

N'E

AN ﬁjﬁfgﬁﬁﬁ/ﬁﬁﬁ
| f'(f{“ v
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¥ F I

REFU AR 2248 Virtual Fllesystemﬂeh

I VFS2 — A=, =M W TR A B
(A T 2

— X P E s A ER . SR SO,
PIRZ RN, Wread(). write(). open()%.
- S EAARIMH RGN E . THL2

file_operations4ity, &R Zdasl, FRHLRE
BRFEER

Ui N
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® F iz ® iF;

VESTE —ANa] B0 52 il R e

B A ’iﬁu)\SheIIn /v\ $cp /floppy/TEST /tmpltest

- ﬁ-cp A VISR 64 2 % A3 o
x#%ﬁ

inf = open("/floppy/TEST", O_RDONLY, 0);
outf = gpen("/tmp/test",
0_WRONLY|O_CREAT|O_TRUNC, 0600);

do {
i = read(inf, buf, 4006);
ﬂug(ﬂlﬂ:fj hu{l 1);

} while (i);

close(outf);

close(inf);
E (7
/tmp/test IﬂuppyfTEST www.embedu.org LA
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VFSSCHFI S R e e

1 VES S fr = Fp T 2R A R G
— TR SRS e1E AR R X a]
FH A =5 )
o B4 ext2. ext3d. ReiserFS. MINIX., MS-DOS. NTES .
VFAT . DVD & % JFS %,

— W SRS T3 In) Je - H At kY 25 T ALY SO
RGP ) 30
+ NFS. Coda. AFS. SMB. NCP
— PR R G
* TRF L&A

RE, e ARG BT

..-{.',.

* 4o /proc r(ff}f;’ N
vy W\
oy Y
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1 VESH T4 55 0.
— R 5 (superblock )
B A & Gk KAZ 8 e SHE R SRS H 3
- Byl EX% (inode )
B i AR A 69 —f& A2 80 X A4 4] 3/inode
— HxIix[ % (dentry )
B B TR L 6945413 8
— XX 5 (file )
ﬁﬁah%fhﬁﬁutzwxﬁﬁf
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d_inode | 2 1= )it 11 5410 imode

p 2180 FI 8 inode
dentry inode
e [
ask_struet - pe——— L
_____ 3 ‘i OE_ L i GR__"—‘
__fs_ ]
ETS

files_operations
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super_block 1  k H AR Rk
inode PR &)W Eext2_inode
dentry X B FMext2_dir_entry_ 2

| 2 sngse . N—DItdses B NEREL, £
V\JﬁEPQALfL*/\super block45#). FK b+ L
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——— [0 a-inedg] T
task_stuet | fee—e—ed T
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__Ls__l files_struct files
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]| [fdentry
fd_aray(fidt] [ files_operations
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RS R4 S
% — B RN SR RS, AR E N W)
BB S 2 H 3 init_mount_tree

— % B B H S EHEHER SRS

| B8RS

— A 2218 i sys_mount
1 HE— RS
— A %3P Jf] sys_umount
d2 , mount f’;‘i?@*/d@\r/fd() /mnt
I >
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IF;

VFESHT AN RSk

 mount, umount «ﬁiﬁ/ﬁpﬁiﬁ%%

Ik B

& A A s i o

. statfs\ fstatfs. ustat. zkﬁxi#% % s i 4E B,

« chroot: # %4k B %

« chdir. fchdir. getcwd : #M %37 T4 B %

e mkdir. rmdir : 4]/ MFA B %

« getdents. readdir . link . unlink . rename :
BEAT BAE

o readlink . symlink : X 5F 5 4% 3 3t 4T 8 4%

« chown . fchown . Ichown : % & S fFprk &

« chmod . fchmoq utime = £ 3 SUH R

» open. close. crééfte. ”‘ﬁ
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(ERE10K7 -3 A R (IGE

I A H
- AR B FEIRANME 5
- Bz AT T EE, AR PAT TR A
I 0 TR E S, R HATE 5 BOASIE,

I%FW%#@W%uﬁa%ﬁv
« sys signal(signum, handler)
« Sys sigaction(signum, act, oact)

1 12523 o9 LAR4R L KfhandlerEactit{H s

current->sighand->action[sig-1]

=truct Bighand_struct |
stomic_t count;
ztruct k_sigsaction action[ MSIG];
zpinlock t siglock;
walt _cueue head t signalfd wdgh;
<
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PSRRI EPRAVAPS ¥

struct struct struct
sigpending sigqueue sigqueue

o Tisk
struct P
task_struct

signal

struct
e struct
: struct
count sigpending sipqueus

ik
signal

shared_pending

struct

sighand_struct struct
k_sigaction

sa_handler

"% sa_flags

sa_mask
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IF;

(EREE Y S-S FAR |

& A o s W oF

1 {55 0 LUKIE R TR 2 I — s 21N
1 task_struct®H~pendingiz:

struct sigqueue {

struct sigpending pending:; struct list_head list;
struct sigpending{ int flags;
struct list_head list; siginfo_t info;
sigset_t signal; struct user_struct *user,
>

H P, signal Z AR RAEE 5 EMILE, list-Zsigqueue A7) o
1 125 &% LRI 1R e dEfitask  structf R A FI(E 5
EPININZES .
1 T3R5 %"Z—Tﬁf’ﬁ 5 SRR
i v; : T
_ et




IF;

'fm ?ﬁlf é&

 Int kill(pid_t pid,int signo)
iz 5 A iE b — A — At f2,

xF T pid 944
1. >0, RiZEfZF5 %48 20348,
2. =0, ez 5 REL ﬂ 406 B A A

, AT T RIEL 0’5‘ v 15 YA R currentZ_ 4 69 BT A $t 45
, ACAT 5 R IFELFE RAGSAR A P AT R 69 BEAR S

AR MW v W

 Int sigqueue(pid_t pid, int sig, const union sigval val)
R —ANHRLZRE T, FRERTFHImE L

.f Pk ‘?&1*1
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IF;

{5 o R ) .

& A o s W oF

B i [ AL .
( ret_from exception )
( GoL : 4—( ret_from_syscall )

need_reschedule? schedule()

signal pending?

do_signal
]

. “es'fore_hw_context o @
=
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2. PUT ARG EANTI B A B R, nTLLE:
- Terminate: HEFZHX A0

-Dump: #EHFR, AR T, ClZ a2 LT X
J8 F 14X 89 core SAF

- Ignore: fi] 369 Zwg A2 5
-Stop: #HAEMAIFIE, K& F AHTASK_STOPPED
- Continue: 4o R #HAEMHIEA, MRS E ATASK_RUNNING, &
0| 28R 3745 5
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1 do_signal()
— AL R A A TR B AR ZE S S, TR
sighand ™ actionZ{ 41 %) )3 1) Ab B 7 7
- du R ASIG_IGN (%833 5) ,Bwiz 5, &E;

-4 R ZSIG_DFL (#4 #4F) R 2N & ag8e 8 L E T
X

e RAZ SRR PR M &AL, 3HA Mhandle_signal()
7% 38 AT Z L FEAR ST o

' .‘:q,‘*-,;__;_": e .1: e I':;' "4
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1 handle_signal()

handle_signaliz 4T 7E N A% as, M5 ‘5 AL BERE A2 H -
SHPEE T, s P A

i)
1. &R R pSPATE TLELESF;
2. LN RIR AR IBENNAZ ) 75 NIB B P A&
3. —BREAPLE, AEERAERFTE, olfTihi
NAZBERNE
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Supervisor Mapped
(SSEG2: 1GB)

Supervisor Unmapped
(SSEG1: 512MB)

Supervisor Unmapped
(SSEGO0: 512MB)

User Mapped
(Useg:2GB)

BB (head.Syp/¥Esa o in

1 ckcore head.S 51 =2 T 4E:

Oxffff ffff

0xc000 0000

0xa000 0000

0x8000 0000
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BB (start kernel A i

1 W) RGN % O ER g5, FEaHE:
setup_arch(): AT 4R A 548 X 898 &
trap_init(): 3% & &FF 7% A 1 Huhk
init_TRQ():#7 45 4LIRQ ¥ W 4k 2 AL %)
sched_init():#n45 F/NFLB ) TiafT# AR, X E
R AIIENEAZ P05 &A%,
softirq_init(): 3 4K ¥ W F R L AT 441K
console_init(): 45 I=H & BT &
init_modules(): #7456 kernel_module
fork_init(): & XL & A&k KA
)& 3t Arest_init() &% iﬁ:ﬂ—ﬂ)}] JH kernel thread() 4 ZEinit N 4% &K A2, 34T ? Q}E
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ZE
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do_basic_setup()sk¥1EA4L

YIS BE £ MR IR FE T e W PCLE & A745 40
M &AM XA R Gands . e X R So

7, FTFF/dev/console 15 #4351 & ] 1

I WU ER
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1 2,

execvetiiT

1 P S /sbin/init.
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