2% 8-3 linux/kernel/sys_call.s

1 /%

2 % linux/kernel/system call. s

3k

4 % (C) 1991 Linus Torvalds

5 */

6

T /%

8 * system call.s contains the system—call low—level handling routines

9 * This also contains the timer—interrupt handler, as some of the code is

10 * the same. The hd- and flopppy—interrupts are also here

11 *

12 * NOTE: This code handles signal-recognition, which happens every time

13 * after a timer—interrupt and after each system call. Ordinary interrupts

14 * don’ t handle signal-recognition, as that would clutter them up totally

15 3 unnecessarily.

16 *

17 * Stack layout in ’ret_from system call’ :

18 *

19 = 0(%esp) — %eax

20 =* 4 (%esp) — %ebx

21 =% 8 (%esp) — %ecx

22 % C(%esp) — %edx

23 % 10 (%esp) — original %eax (-1 if not system call)

24 =* 14 (%esp) — %fs

25 % 18 (%esp) — %es

26 % 1C (%esp) — %ds

27 =% 20 (%esp) — %eip

28 % 24 (%esp) — %cs

29 =* 28 (%esp) - %eflags

30 =% 2C (%esp) — %oldesp

31 =% 30 (%esp) — %oldss

32 */
/%
* system call.s MHAERSGIAM (system—call) BEOH TR BTH S HEZML,
* BT DAE B AL S B A W AR FE (timer—interrupt) AJAR. BHAL R A B P WA AR P R IX B
*
* VEE. J‘;E’WE‘E%LEE*” (signal) iR%A, FERRRE SRR RS 2 JEai st ATl m . —8
* W R IR AR EE SR, BN 4 RG0S IR L
*
* MERERGIHHIRE C ret from system call’ ) BFHEFAI NI FHT 19-30 17-
*/
# Lifl Linus SRR — b Wid FE 260k 7 RGBT (int 0x80) FR4hHlT (int 0x20)
# DAAMAHAR R W, X 2ol s fE NAZSEUH PASBENLR R, A 7R X e e F v AL 3E4E 5 R
# M, A RTRES ARGV A RN e sk R AR S S R A B R AR R, R T
# ARDAESE R PRt RS RE TG B I AL AR RS S, A RV R

33

34 SIG CHLD = 17 # 5 M SIG CHLD {55 (FifFHFIhEE A

35

36 EAX = 0x00 # HEAR ST A I IR A E .

37 EBX = 0x04

38 ECX = 0x08

39 EDX = 0x0C



ORIG EAX = 0x10 # WRANERGIWHAH (BELeHW) o, ZEN-1.
FS = 0x14
ES = 0x18
DS = 0x1C
EIP = 0x20 # 44 — 4817 H CPU HBIAKR.
45 CS = 0x24
46 EFLAGS = 0x28
47 OLDESP = 0x2C #OCURERRAGRT, SRR TR 2 Nk .
OLDSS = 0x30

50
51
52
53
54
55
56

57
58
59
60
61
62
63
64
65
66
67
68
69
70

71
72
73
74

# DU NIRRT 450 (task struct) FAARMMBME, 20 include/linux/sched. h, 105 17FF 4.
state =0 # these are offsets into the task—struct. # FHFEIRE,

counter = 4 # AL BT T G ) GREED , BITetE A

priority = 8 # BT E. 55 ITURIZATHY counter=priority, #KNEATH [AELK: o
signal = 12 # RESME, BMURARE—FES, FSE=NmEEE+1.
sigaction = 16 # MUST be 16 (=len of sigaction) # sigaction Z5FJK LIS 16 75
blocked = (33%16) # ZMHEE SO B WS &

# DATE XAFE sigaction T HImAZ &, £ L include/signal. h, 5§ 55 1TH4A.
# offsets within sigaction

sa handler = 0 # E5 TN R .

sa mask = 4 & 155 BEw .

sa flags = 8 # 554,

sa_restorer = 12 # WE RBIEET, S0 kernel/signal. c FEF M.
nr_system calls = 82 # Linux 0.12 BN IZ T I RGH A%

ENOSYS = 38 B RGH S D,

/%

* Ok, I get parallel printer interrupts while using the floppy for some
* strange reason. Urgel. Now I just ignore them.

*/

/%

* U7, EATATECIRI FRCE] T IEATATEINL T, ARAE . T, BEAEE.

*/

.globl system call, sys fork, timer interrupt, sys execve

.globl hd interrupt, floppy interrupt, parallel interrupt

.globl device not available, coprocessor error

# ARG S R N R 8] S A -ENOSYS
.align 2 # WA 4 FIX55.
bad sys call:
pushl $-ENOSYS # eax H1E-ENOSYS.
jmp ret from sys call

# EHPATHEREFEAN D, WERS schedule ) 7E (kernel/sched. ¢, 119 TAbJT4.
# AT schedule O IREIBHEM ret_from sys_call &b (107 17) 4k4LHAT.
.align 2
reschedule:
pushl $ret from sys call # ¥ ret from sys call bt A4 (107 47) &
jmp _schedule
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##8% int 0x80 ——linux RN DA GHE T H int 0x80, eax TEIMHSE) .

.align 2
_system call:

push %ds # ORI B A AT A E

push %es

push %fs

pushl %eax # save the orig eax # {RAF eax JR{H.
8 — N RGHHERZHE 3 NS, Hmuﬁ?%z T AKRH ebx. ecx Ml edx HJiE R4t
# AR CiBS R (WLEE 99 17) MIHHSE. XU A A8 AR & B GNU gee #UE 1),
# ebx HRIEER 1 DS, ecx TAEHCE 2 M2H, edx HAETICE 3 M3
t RouAAIEA)T S WL include/unistd. h 58 150 ] 200 47 RS H H %

pushl %edx

pushl %ecx # push %ebx, %ecx, %edx as parameters

pushl %ebx # to the system call

# ERASBRFTARLIG, ik ds, es BMNZEIRE, 1M s 48R 471 R & B, BIR R AT A
ARG AP R B . ER, 7 Linux 0. 12 F1 SR 5520 BE AR RS AT E 4 3 77 B
# REESN, ENIMBEEIEMEIRKAF . S0 fork. ¢ #2/FH copy_mem () BR%i.

mov]l $0x10, %edx # set up ds, es to kernel space

mov %dx, %ds

mov %dx, %es

movl $0x17, %edx # fs points to local data space

mov %dx, %f's

+H

cmpl NR syscalls, %eax # U A S Y T b
jae bad _sys call

# PR A EER RS X A MNE= sys call table + %eax * 4]. ZIWFEF G KU .
# sys call table[]/&—/MEEHE4, & XAE include/linux/sys. h #, ZEHFEE T W%
# i 82 N RGAR C AbHE R bk

call sys call table(, %eax, 4) # [A/4EAHTEEINEE C L.

pushl %eax # ORGSR BE
# NI 101-106 7T EE YHMES MIBITIRE . MRAERLEIRS (state AETF 0) ¥ EHATRE
# Y. WRZAEREMERS, HRERHR R FCEH5 (counter=0) , M EPATRHERET .
# Wﬁﬂél}:z"ﬁﬁzfﬂqjE’Jlﬁﬁ?}{lﬁrﬁﬂ% i SRR, IR A BN NG G A iR
# 2 F) SIGTTIN BY SIGTTOU 55, SBUEARA P ArA B AL T 1IERES . T0 AT HERR ) 25 57 %)
# IR,
2:

movl current, %eax # HCMEMTES IR BIESS g4 Peax.

cmpl $0, state (%eax) # state

jne reschedule

cmpl $0, counter (%eax) # counter

je reschedule

# DUNXBAUSHAT N ARG C BRI G, WHE S AT IRRIAL B . FoAth rp b iR 557 7 1R H I

# Kk 2)IX BT A S AR R W R, BlanjE T 131 47 A B A T int 16,
# A YRS R B RAIMGAT S task0, SR NIAL X K TE S 87 A, HEGRIE
# 109 17 £/ _task XFR C F2FH 1 task [J#4H, E#ESIH task #2415/ task[0].
ret _from sys call:

movl _current, %eax

cmpl _task, %eax # task[0] cannot have signals
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je 3f # [AHT (forward) BkiE b5 3 AbIE B A W Ab 3

I T R PP AR B AT A BRI W AR 5 R B R P AR SS  RAS R U LR Y I
RRBNESAENIZEPITI AT G o IR SS AT (5 5 B AR B . X B RO T A
BN P AR BIEFEART 0x000F (RPL=3, &k, AUSBO RAWRE A ES . MRANR
W AR SEA T TR S5 FE e (IR 16) BEAE 2SS 107 ATHAT I, FTRBEFEIR iz .
# 5N, WRIEHERRBUEFERT A Y 0x17 (RIERHERANEE T BOR ), Wi BRI AR G0 F A 2
# ARMES, MBIRH

H H =

cmpw $0x0f, CS (%esp) # was old code segment supervisor ¢
jne 3f

cmpw $0x17, OLDSS (%esp) # was stack segment = 0x17 ?

jne 3f

# FHIXBACHS (115-128) A TR YAES G S . B ABCYRHMES S rE S0 B (32 47,
# BRI MES) , AEHESEMWTRMESHEE (RO 15, BEEARTFRESAN, AEERE
# /MG SE, FIREGE S EE S NMAEA (B0 , &iaizE SEFEASHZ —H
# FH do signal (). do signal ) fF (kernel/signal.c, 128) 1, HZSEAFE 13 PAKIIE R
# 1t do_signal O 85 SR ECR P2 5, R EMEAR 0 WFHEE T T E D)l FE el gk 2k ab
# Hefds.
mov] signal (%eax), %ebx # HUE ShLEDebx, 1 iR 1 FES, H 32 MES.
mov]l blocked (%eax), %ecx # WFHZE (B 15N E=Decx.
notl %ecx # FEATEUR
andl %ebx, %ecx REBAIES A,
MAEAL (A2 0) FFEaHFA I, BEREGA 1 HIA,
i, W ecx REZAMIWFAE (RIZE)LAL 0--31) ©
WA S W ATk AL R .
FAZES (ebx HH M signal A2
HHRAF signal 7 E{EE=»current->signal.
FAE 5B 1 IR (1--32) .
S ENRIMENEA do_signal Sz —.
A C ¥z 54 ERER (kernel/signal.c, 128) .
G NG I ERER
WAR BHE, A 0 WIBkEBIRT AR S 2 (101 417) 4.

bsfl %ecx, %ecx

je 3f

btrl %ecx, %ebx

mov] %ebx, signal (%eax)
incl %ecx

pushl %ecx

call do_signal

popl %ecx

test]l %eax, %eax

H H#+ H+ H H H H = H#H H =3 o=

jne 2b see if we need to switch tasks, or do more signals
129 3: popl %eax # eax TEA I 100 17 AR R G0 H IR [BIE -

popl %ebx
popl %ecx
popl %edx

addl $4, %esp # skip orig eax # Bk (EF) JE eax fHo
pop %fs

pop %es

pop %ds

iret

#Haf intl6 — AFEIREDRTM. AL BhR: TCHEEIRD.
# XN TR R . GBS R IN R B OOk AR R R, l2siEid ERROR |
# @ CPU. NIHIACKS F T A EE P AL 28 K tH I A 5 o FFkEE K30AT C % math_error ()
# (kernel/math/error.c 11) . R[EHBEEE b5 5 ret from_sys_call Ab4kEEHAT .
.align 2
_ COpProcessor error:

push %ds

push %es
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push %fs

pushl $-1 # fill in -1 for orig eax # 1H-1, RHAEZRGIHH.
pushl %edx

pushl %ecx

pushl %ebx

pushl %eax

movl $0x10, %eax # ds, es EONTR I N AL B

mov %ax, %ds

mov %ax, %es

movl $0x17, %eax # fs BENR M RMEIR R (HERFREEEED .
mov %ax, %fs

pushl $ret from sys call  # FEFE IR B EE AR .

jmp math_error # 4T math error() (kernel/math/error.c, 11) .

gt int7 — WRNAEBPMEBE SR A, R B TR,
# WIRPEH T AAAE CRO HEM CBERD AREENL, WY CPU AT — AP ab 2845 A I h 2 51 K 1%
# R, XK CPU BT LAE ML i A rp iy b BEAR FP B P b PR 2R 45 4 (181 47) &
CRO AT HAF & TS J24E CPU PUATAESSFE I B E . TS W LAFH KA 28 A4 I B A 2E 85 v )
W5 CPU IEAEHAT RS ARILEL T o 24 CPU Eig T — AL BEES 4: SUIR A I R B TS BT,
gl Kz . SRR T DLORAE AT — MES B P EEZR N 2, FEIRE BT 55 B P b B 28 AT
IR (176 17) « & MW kernel/sched. ¢, 92 17. Z T Wil 5B EM 2FR S ret from sys call
# WMPAT T E RN EES) .
.align 2
_device not_available:

push %ds

push %es

push %fs

pushl $-1 # fill in -1 for orig eax # -1, XPHARZRZHH-

pushl %edx

pushl %ecx

pushl %ebx

pushl %eax

movl $0x10, %eax # ds, es B NIRIA NAZEHEEL .

mov %ax, %ds

H OH

mov %ax, %es

movl $0x17, %eax # s BEAfERRHEHEE (HEREFREIED .

mov %ax, %fs
# & CRO "PAES CACHARE TS, FFHUCRO . A5 b b B 8807 EAR S EM I BAL, BA
# EM gl R, MK ARSI EEZRRES, BT C BRZL math_state restore(), FELEIR MK}
# EHAT ret from sys call AR,

pushl §ret from sys call # 3T mEBLFE SO PR Bl HHE AR .

clts # clear TS so that we can use math

movl %cr0, %eax

testl $0x4, %eax # EM (math emulation bit)

je math state restore # 747 math state restore() (kernel/sched.c, 92 17) .

# & EMAREENL, W EPHATE0 AT math emulate ().
pushl %ebp
pushl %esi
pushl %edi
pushl $0 # temporary storage for ORIG EIP
call math emulate # A C®%E (math/math emulate.c, 476 17) o
addl $4, %esp # FEFIE A7
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popl %edi
popl %esi
popl %ebp
ret # X HEK ret B R ret from sys call (107 47) »

#it int32 — (int 0x20) KBHABTALIEFET . HWiAR & B N 100Hz (include/1inux/sched. h, 4) ,
# T A 8253/8254 & 4E (kernel/sched. ¢, 438) AbWIALIK . RIHIX B jiffies & 10 ZFMN 1.
#OXEACEDE: jiffies B 1, RIZELHRPWTE AL 8259 8%, ARG H M ATt ZE NS H0R A

# C A% do_timer (long CPL) . 49 FHIR [Al0] 4 LAG I A H(E 5.

.align 2
_timer interrupt:
push %ds # save ds, es and put kernel data space
push %es # into them. %fs is used by system call
push %fs # RAE ds. es JFiILIHIBIMIAZEIEE . s BT system call,
pushl $-1 # fill in -1 for orig eax # -1, RHANRRZIHH.

# R HRARATE 51758 eax. ecx fl edxo XN gee GniF SV FH BB AN S RF e, XEAM
# fR1F T ebx Z/E8%, FUATESG ret_from sys call & HEIE.

pushl %edx # we save %eax, %ecx, %edx as gcc doesn’t
pushl %ecx # save those across function calls. %ebx
pushl %ebx # is saved as we use that in ret sys call

pushl %eax
movl $0x10, %eax # ds, es B NTE R NAZEHEE .
mov %ax, %ds
mov %ax, %es
movl $0x17, %eax # fs BEABMRHEIEER GEFHNEIEED .
mov %ax, %fs
incl jiffies
# TR A 0 B R SR B sl EOT, BT DL B 75 R 4 45 A% A 1 o o
movb $0x20, %al # EOI to interrupt controller #1
outb %al, $0x20

# N MHER B PAT RS FACED IR R AT (CS ERBFAFRE) TR A BT AL ) (0 5] 3) FFIE
# Ak, TEN do_timer IS4, do_timer O BREPATAES VI, TIIEETAE, 7E kernel/sched. c,
# 324 4TI

movl CS(%esp), %eax

andl $3, %eax # %eax is CPL (0 or 3, O=supervisor)

pushl %eax

call do_timer # “do timer (long CPL)’ does everything from
addl $4, %esp # task switching to accounting ...

jmp ret_from sys call

#it IX & sys_execve O RGWH . P Wil AL 7 S FaEHE NS 20 A C B4 do_execve () o
# do execve ) fF fs/exec.c, 207 1T,
.align 2
_Sys_execve:
lea EIP (%esp), %eax # eax RIAIHERR P ORI FH P REIT eip FRETAL.
pushl %eax
call do_execve
addl $4, %esp # EF U E RN EIP fH.

ret

gt sys fork OAMA, HTOIET#HFE, & system call ThEE 2. JEIEAE include/linux/sys. h H,
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# ESLUHA C %L find empty process(), HfF—M#FES last pid. # IR [EIGEUG A H #7455
# AW SRFWHA copy process () EHfil .
.align 2
_sys_fork:
call find empty process # NHHFEIEHFES last pide (kernel/fork.c, 143) .
testl %eax, %eax # 1F eax TIRFEIHHFES . FiREFENGEH
js 1f
push %gs
pushl %esi
pushl %edi
pushl %ebp
pushl %eax
call copy process # A C K% copy process() (kernel/fork.c, 68) .
addl $20, %esp t EFIXEIHERNE
1: ret

#ag# int 46 — (int 0x2E) AT WTACFIRES, ma S AE (b Ikrig sk TRQ14.
# USRI SR AR e A 2 R Ik T {E 5 . (2L kernel/blk drv/hd. ¢) .
# Bl 8259A Hrlria i S i R IR G R AEAE TR 4 (EOD) , SRJEHUAE S do_hd H [ BRI EFRET TN edx
# A fae, JFE do_hd N NULL, 35T edx BREHREM 2B AT WF A, NE edx TRAEIR A
# unexpected hd interrupt(), HTERHEEEE. )G 82594 Fi 1% EOL #4584, FHIRH edx
# FREHTB MRS read intr (). write intr () 8% unexpected hd interrupt().
_hd _interrupt:
pushl %eax
pushl %ecx
pushl %edx
push %ds
push %es
push %fs
movl $0x10, %eax # ds, es B NWZEIEE .
mov %ax, %ds
mov %ax, %es
movl $0x17, %eax # s BN R P 0 R B0 B
mov %ax, %fs

# BTG P R A i AT R A E 30 BOL, BT AIX L 75 B R 8 A 5 RO i

movb $0x20, %al
outbh %al, $0xA0 # EOI to interrupt controller #1 # XM 8259A.
jmp 1f # give port chance to breathe # X E jmp FCIEREH .
1: jmp 1f
# do hd B XUCN—ANEREIEE, HHERIE read intr ) B write intr O BEcHibl. F) edx FIEEE)E
# Wi do_hd FREHAEEE N NULL. IS R ke s, 2B s, WK T ZiE4fam C
# PR%Y unexpected hd interrupt (), PAAGFRAENAEHL P,
1: xorl %edx, %edx
movl %edx, hd timeout # hd_timeout BN 0. FRINFEHIHA CAEHE IS (8] Y 7= 42 7 .
xchgl do_hd, %edx
test]l %edx, %edx
jne 1f # =%, Mikfs4st481A C BR% unexpected hd interrupt ().
movl $ unexpected hd interrupt, %edx
1: outb %al, $0x20 # 3% 8259A O EOL $54 (S5 AURE I
call *%edx # “interesting” way of handling intr.
pop %fs # FAJEAA do_hd $8IHIF) C K%L,
pop %es
pop %ds
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popl %edx
popl %ecx
popl %eax
iret

gt int38 — (int 0x26) AALIRBHAF WAL FEFET, Wi SR B SR TRQ6.
# HAH TR FE S IE A —FE .,  (kernel/blk _drv/floppy.c) o
# BTG 8259A H T I HE 8 k% EOT $5 4, ARGV & do floppy HBREIREN BN eax
# A Eest, JEE do floppy N NULL, FEHHIM eax BREFREI R B NT .. RS, WL eax IRAE TS I
unexpected floppy interrupt (), AT R RHEER. M/EHH cax 810 FIKE: rw_interrupt,
seek interrupt,recal interrupt,reset interrupt BY unexpected floppy interrupt.
_floppy interrupt:
pushl %eax
pushl %ecx
pushl %edx

#
#

push %ds
push %es
push %fs
movl $0x10, %eax # ds, es B ANZEIEE .

mov %ax, %ds
mov %ax, %es

movl $0x17, %eax # s BN TP 0 R B0 B

mov %ax, %fs

movb $0x20, %al # 3% 8259A R EEHI A4S BEOT $54 (L5
outb %al, $0x20 # EOI to interrupt controller #1

# do floppy A—EREFREr, W HBE SEPRALEE C E{iﬁ(?‘éﬁ ZIREHER LB R eax AFAF A5 UK
# do floppy LEET . REMHK eax P EIRE RN, HRMMEFREFE M C %L
# unexpected floppy interrupt() .
xorl %eax, %eax
xchgl do_floppy, %eax
test]l %eax, %eax #4a BR B F R £ R B =NULL?
jne 1f # 2, NMEFEEHTE IR C B3 unexpected floppy interrupt ().
movl $ unexpected floppy interrupt, %eax
1: call *%eax # “interesting” way of handling intr. # [EJEAMH.
pop %fs # bFA)A do floppy FaIAI T BREL.
pop %es
pop %ds
popl %edx
popl %ecx
popl %eax
iret

#### int 39 — (int ox27) FAT VP BRRR R, O LA P T SR AF 5 TRQT .
# ARRANIZIE ARSI W& RI% EOT $54
_parallel interrupt:

pushl %eax

movb $0x20, %al

outb %al, $0x20

popl %eax

iret




