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FAITAaRE— B 77 2] o $% F R BRI IR, ANEZIESCAE Tinux/ Ha RIS — S0 Makefile
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1.1 Linux BiEE AR

Linux #eAE RGEHE UNIX 45 R —Fhabe R45. S AT 1991 ££11 10 H 5 H GX2EH—WIER
AN AFIITED . UGB T Internet W44, FH&ul At RS EIUZ A RISHES N, ERA
ARG EAT B2 10— UNIX B4 E R4, JF HATA A BOE AR 1S K

Linux #/ERGEIMUEA . KBRS FRUG MG LN AN SR UNIX $/E R 48, MINIX #4E
Y. GNU 1%, POSIX FRUEFT Internet M4,

R EARE X AN EAL R KIE TR Linux MFFRDIRE, BRI, BYIMIRESD . B
A B AR PUA LA T 25 (UNIX, MINIX. GNU 1 POSIX, Internet [IEEZEVEG M S W, FTLAA R
PZ) , ARJEHYE Linux A4 A Linus Toravlds PONTHENUBNHRTT B 220 HENLENR, 20 BIFA6 Bl
kA E CIEEE RS, B Linux WAZ 0. 01 B, LA A A AR st — 25— AN E ML AE 4 it
Jt hacker PHEE) T & ot LR GEE T 1. 0 IRASIX BL )R Ak e e i, RIS Linux (5K i by s it
TVEAAN 21

8%, HET Linux WA O RE T 2.5.52 il 1KZ % Linux RG89+ BT B0 R 2 R0E 1)
2.4.20 lRNA% . (L Eg 2 MNP RN 2 IEAE TR IIIRA, ARefRIE Rt ) X T Linux (1)—
WOR L, VP2 CEMPFEHA N, KERAEL.,

1.1.1 UNIX #{ER G RYEE

Linux ¥e/E R 402 UNIX 34E RS0 Ta B RAS . UNTX $4F R 40 2 55 [ DL JR 51256 % /) Ken. Thompson
Ml Dennis Ritchie - 1969 4FE #F DEC PDP-7 NUHHHL FIFR IG— 20 NHRAE R %5

4} Ken Thompson 24 T RELE N B A 1) PDP-7 THEAL g T4 AR5 = XK W A BT (Space travel)
WExR, 76 1969 BRItk N [HIK 2 AR e WIEE R, £— DN H AR T unix #4E RS JFEEL,
A BCPL i (GEARAEHFEIET ), J54 Dennis Ritchie T 1972 SE B AHPEIR SR C 155 1t
TTEE, 13 UNIX R KL RREE T .

1.1.2 MINIX ¥4ER %

MINIX &4/ Andrew S. Tanenbaum (AST) FFA M. AST J&4Efr % Amsterdam [1] Vri je K2ZFHEA Y
THHURLE RS TAE, & ACM A TEEE (W %8R4 0t (T LA IR ORISR S 1) « LR T 100
L, 5 AU EHLTEE.

AST HHVAETESEE AL, (HR 2 2 4r I (1914 FFAh HAE KRR L) o fhEA L bz, M ILT B
IR INRE: Berkeley i Logf. T LR gk, keI T X 2%, M E X
Z—HAKM . JERBAE Vrije KEFFFIRBAS . Wi FUAET o fif 225 # Ams terdam J2&/™ 5 A B Y 45 47 130
7, MR AST Kii, XA T, BUOGIXFEA n] DA 5K BB EL T .

MINIX JEAth 1987 “Egihilft), FEH T EZ ARG 2] 91 N RARE 1.5, HuTEZAW
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ANARLEATH: 1.5 JORT 2. 0 Wit ABNZIAE RGAER AT 2 Rk, (HIEEHEAE, SR B C
Sk, WLLANAFZ FTP LR #

XIT Linux 245, R0 HIF A Linus FIFRPE. (HARIACH Linux IR AR KRR KA Al T
PRFF minix P/NEAL, BRibSAAEAE— A2t RE 2 58, AT B A T RV 2 K Minix (R4 e 2K
KX % T Linus 94’5 Linux. Linus IEZFTE TiXANEFRHL.

YR —ANEEAE RS, MINIX AR, e RN TH CESMILHES SN ARFEE, X
Je AT A HL AR B hacker REf8 [ SAE R MIEAHY, 78 M RHX A AT &3 — B
WSS AR S

1.1.3 GNU itx1

GNU +HRIAT B #4342 (the Free Software Foundation - FSF)J#&M Richard M. Stallman -}
1984 F—F0I7p . BLETFR—AKEL Unix, JF HA2 B AR 08 4:E R4 ONU R4, (GNU J2"GNU’ s
Not Unix”IfH45S, SR E A" guh-NEW” o) SR 1inux fEARLI GNU $:1E R IELERE) 21
. BARIXEE RGUE FARAE Linux”, (R A& UL, EATIN B FR A GNU/Linux 45,

B Ehed 90 EARH), ONU I H SR V2 s i) e s i, Hoh Bd547 44 1) emacs S R 45
bash shell FifF. gee RAVGIEFIET gdb PR FAESE, XA Linux #4E R R EBIE T —A
TIEREE, s Linux RERSHEAEIERZ —. PLRT HEVF2 A#H% Linux #4E RGP “GNU/Linux”
BIERSE.

1.1.4 POSIX kR

POSIX (Portable Operating System Interface for Computing Systems)+&H IEEE F1 ISO/IEC Jf&
() — AR HE . ZARERSE T I UNIX SEERRZNS, #d THAE R R RS0, T RIEg S
MR R ol DAAE AR — 2 EAE 2 FhiE R4 B RIEAT . ER 7 1980 AF ] —/ UNIX H 4l
(usr/group) M TAE AN ISR . % UNIX FH P A R ENKS AT&T (1 5R 48 V F1 Berkeley CSRG [
BSD Z 4 I¥1 FH 2 11 2 ) (1) DX ) BB R AN AR B, AT T+ 1984 4772 T /usr/group #xifE. 1985 4F, TEEE #
VERGHARTE bt/ NAZE Ti4s (TCOS-SS) FFUATE ANST [¥I3CHFE T ik TEEE ARvEZR I S5 il e KR
AR n] B R PE A R RS 0 I hnviE . 3 T 1986 4F 4 J], TEEE gt b Tk, 5 ER
PR fr 1988 4F 9 4 4lkvf(¥) (IEEE 1003. 1-1988), HLHELLJE £ 2 1K POSIX. 1 ARvfE.

1989 4 POSTX ¥ TAE#EHEHE 2 1SO/TEC #1:[41, FFH 15 TAEZ1gk Sk e i 1S0 #nfE. #1990 4,
POSIX. 1 54k C iEShruERes, 1EXAJLUEN IEEE 1003. 1-1990 (/& ANST krvEE) A1 ISO/IEC
9945-1:1990 Frifk.

POSTX. 1 fXRE T RGMRSS N IR P mfesz 10 (APT), MRS T 3EA M RG MRS ARvE, LT &R
S e DhRe R bR . XA TEEE POSIX ) TAESUFAG I T o 78 1990 4, NIFFaA -+ AN i
RIAEHEAT, A7 300 2 AS IR —F&S. HTM TEA G425 THARME(POSIX. 2) « Wl
VEFRUE (POSIX. 3). SEIF APT (POSIX. 4) %5, FT 1990 4F B4 25 MR T, JFHA 16 4
TAEHZH T k. SR, b —2ed U7 f] e B4R, 41 X/Open, AT&T, OSF 4.

75 90 AT, POSIX bRt ()il 5 1E ACAE 35 5 B e [Pz, IR 1991-1993 4 [H]. LI IF 2 Linux
NINIAZ A R, 3XAS UNIX FR7EA Linux 32405 THCH EEE R, {43 Linux FREELEARUERTE 5 T ik
TP R, fef 54 K28 UNIX REHE. RPN Linux WAZARESH (0. 01 fik. 0. 11 i) #i 4 h Linux
55 POSTX A1) He AL T HERS TAF . £ 0. 01 AR #%/ include/unistd. h LAt g LT LA R
POSXT ARiEZLR ) H AT, HHAERTME R “ok, XWMVFENDIE, HFEIELETFHIIER".

1991 4 7 H 3 H#E comp. os. minix L&A post ik &S T IFAE84E POSIX %8 kL. CHsRILIN
AAELE Linux IXAN4HK, 49 Linus (ix-1 AR AT A8 /2 FREAX ©, FREAX 9505 SURPRIER] . B
SRR ITER) AR T IEAERT Linux REMIIFR, IF HAE Linux ) (I L2 AR 2 EES0 5 POSTX
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CUNIX [P R BRpRaE) A2 R @ T,
1.1.5 Linux ##{ER G R E

1981 4F TBM 2 mIHEH S22 S ERIGMATHSLHL TBY PCo 78 1981-1991 4E[], MS-DOS 4 R4t — EL/E M
RITFENL FEAE RGN 5 o BERTH RN UE AN A BAR G R B, AR AISR 2 R = AN R o 24 Apple
(1) MACs #4E R &8 n] AUl 1 RE e df 1), AR LRI N R 5 5 5idl

I — AP ENERFEE /& Unix AL (HAE Unix BAE RGOS ST T o T 55K
mAIE, Unix SERHMIEHBIN S, PC /AN PIRAARR L E. B4 23] Bell Labs VFH[ M
AJ DAL R P T 20510 UNIX JEARRS — BN Ooth s DR AT AT T K PC P, BAHATILIR
TRV 7 4R 245047 25 AT I R D n ) T B o

IEAERERE, HELT MINIX 84 RS, A — AR BAR R & W&o se s . i AST RS
T, I HAURE KA B, LTt R BN 8 # G XA DL AR A R e ) LA
P ALFE Linux REEHIE)4RE Linus Benedict Torvaldss

(1991 4F), Linus Benedict Torvalds @ff /R R HENIEN: RN ZF92E, E—1H
% hacker. XA 21 55 28 NS WEFTFENL, WKTHENUBE ) AR S (H U 6= & —1
W ERAE R SE . MINIX BARRAE, HIE—NH T30 B ERERE RS, A — AN s
ER%S

B 1991 4, GNU TFRICETF R T2 TR A28 Gnu C giias DI, (IR IF K
H AR (1) GNU #8440 . RIS MINIX AR T AL, 75 220 3K 4 Redq 2 AHS . T GNU (1) #;1F 48 HURD
—HEAF R, AAFEARRLE LN T

XfF Linus SRk, CEAREERFT . M 1991 4 4 Hild, MITFeaBsBRIE F4ahl 3 QrE1E RS .
NIFF 46, Ay B AR T 5, U T %% 2] Intel 386 AR R&E MR B2 1T 7 N I mFEHiAR o H )5 K Linux
MR HITE A SR T IR

1991 4], Linux FFUA7E—1 386sx AL F2% > minix B R Gl I 2% 2, g B AN B A2 minix
RAMIATERE, AT K — A e o3 /E RS 4% Linus & comp. os. minix 4l b &A1)
T, FRATATLAANE 20 N 2] minix RAFFFE A M Linux (FREF

Linus &5 1 ¥k A comp. os. minix XMW EELE 1991 4 3 H 29 H. B H 2 “gcc on minix—386 doesn’ t
optimize” , A K gee HiPFARAE minix-386 LIZATHIOUALIEE, MR, Linus 7E 1991 SERHIHIC 4
THHERERAWIIT minix RE, FHAEZXB AT T S0 minix #/E RSN EAR, 1 HAESE—202% 3 minix &
gerh, BOLBEUEONR A CERROE—NET Intel 80386 1A REMIMIHITRAE RS

fAERIE A AP minix ER—NEGEN, Priiids— g P EaiAas” ¢ “RTFSC (Read the
Fxking Source Code :-)” ). MMUAHZEZMAEVFETH . XWBH T XF 2422 KGR, IRAETE
TR RGN TAEREARJR B, TR ELIRRG, F LR RAEM LIk, BAFIRETE e, H
HARIE TR AT, T A R AR AR 2 ES B, (HER AN RGBS o, SRR
Y Er—HPE.

M 1991 &7 4 A4 PR, Linus JLFAE T A EH AT 386-minix &%t (hack the kernel), JEHZ%
BB GNU 2% A58 [ (GNU gee. bash. gdb %) . JFT 4 H 13 H¥E comp. os. minix FRAH
OO bash BAEE] T minix [, 1M HOEZABETF. AEEE XA shell #AFT .

H—N5 Linux A M 2 LE 1991 45 7 H 3 HAE comp. os. minix F &A1) CHIR ML IEATFELE Linux
XANZFR, M Linus RN 7 HALP AT fESE FREAX ©, FREAX R C8 IEBEHER . B FAURITAE) o
HAiE R T IEAERHT Linux REMIFF R, I HAE Linux fef) (g D2 AR B ZE5 B POSTX (UNTX (1 [H
BrAndte) e M T .

£ Linus M F—KAMWET (1991 4 8 H 25 H comp. os. minix), fB[a 4 minix /MR “What
would you like to see in minix?” ( “fREAELE minix FWEUTA? 7 ), EiZW B P RO0FE R HIE
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FETT R A (e 1) 386 (486) #4F R ¢, JEH U LR E, AR, AL ONU KISk,
TER WA E RGIXN LN 4 H I EIEER T, Ay KK RS0 T minix REEH 2 RIBLER A
EMATAGEE R, T SERR A e E A, BT R RGNS S minix RS GEHATH T minix 1
KRS, I H B NI bash (1. 08 i) Fl gee (1. 40 fi) BAAERN T8 24 L, i HAEL JLAS Haltnr LA
SKHT

hh, Linus HEA TR R IEAE R G EA M —47 minix FOUEACHS; 1y ELdh T T 386 M55 V45
FebE, BTDUZIRAE RGN CRA R RS AR, JF HLREAE A AT it X3 Linux (R AEME R @, Linus
YN IR R HET Linux JLF o] LLOBATAEATAT— Rl {4k R 4544 o

P T 1991 419 10 H 5 H, Linus 7€ comp. os. minix #E4 &AM E, EXXMANEAN Linux W% &
it A: (Free minix—1like kernel sources for 386-AT). XEXW. S0l LIAHK Linux tAEE =, FH
—HJ AL, I 10 H 5 6 Linux 4R —AMERIIH 1, Y2 )52k Linux TR & A I #8
R TIXANH T JTEL RedHat 2 FHEPEIX AN H 1 & A0 E HIHT RAEHA ZAEIRT .

1.1.6 Linux {ER G RARTIT

.00 (1991.2-4?) PRAEERE 7 51 7k AAA BBB

01 (1991.9?) % —AEXIMAAN Linux WNAZRRA .

02 (1991. 10. 5) iZARALL Bz 0. 03 fiFE N HBIAS, H AT C& k3.
03 (1991.10.5)

10 (1991.10) 1 Ted Ts’ o KA Linux WAZRRAS

11 (1991. 12. 8) FEA N LLIEH 21T I NAZIRA (R AT E EER IR A .
12 (1992. 1. 15) FEEMAS E 2 P AL BEAS () AU RE P .

2.1 95(0.13) (1992.3.8) FFAAIIARESISCAF R GE AR WAZIRAS .
96 (1992. 5. 12) FFAA I W28 S A RE AU SCA R 48 VES.

97 (1992.8.1)

98 (1992.9.29)

99 (1992.12.13)

4. (1994.3.14)

20 (1995.3.7)

0 (1996.2.9)

.20 (1999. 1. 26)

.40 (2001.1.4)

BB A b, BHTRUE:

coooooo

SN = =R

WA S KA HIY 1B FHE
2.4.20 2002. 11. 29 26, 200, 000
2.5.562 2002. 12. 16 30, 000, 000

% Linux 245 0. 13 MR P9 RCELBEEOR 0. 95 1, Linus (055 BB A RS04 8S 1. 0 P E . [
I, M 0.95 FRITHA, X RLIIVE 2 Bk 2 hb GRh TR FORAE) B LA A E T, 1 Linus M0 E4E%
TR Bt YRR P R e s 75 SR AN T R

1.1.7 Linux &f#RBY3kH

Linux #4E RGERITFAA I BT #ARME Linux, Linus £ #AE RGN A A FREAX, L9003 2%
Ve B SRR E . FEMRORT B RS L3 fip. funet. £1 RS54 BN, FELLL Ari Lemke
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IRAERIEANZHK . A RESRZ Linus WA RGICE & Linux MEMXEAE RSN HRE, T2
Linux XA ARRRIFLHTAL T K.

4 Linus I EA%Z (Just for Fun) —, Linus fERVL:

CH P, RMCKRBEA B EH Linux PN AKX NEEE RS, BEVEAN G A HERKENT .
A B 2 RATIRUE RS (AT A 258 ? Freax. SERR b, PAZAISH HELE R K] Makefile - FH T4k 4
AR SO — SCFF i E LB EH “Freax” EANL T T, KA T FFEL A HILTIXBWE
HAKER, ELIIEATTE AT, RO TIE AT AT N kA i WAz AR .

“If Ari Lemke, Mh"SFFZEH H M7 208 WA ISR ftp wb i b, HF HARW A Freax X444
Fo ABRFFEH A4 T (Linux) , AN YN FRIFEA B2 S0 HIXA M4 7. PriiIk
AL E R B I A A A, 0l 3 20 30 A gl OB A 3 SCRAR . (B FRARAFIE, X2 MF
i HPAG IR R BEVURM N, sUSR FEIA AR FE 7

—— Linus Torvalds (Just for fun) 2f 84-88 Wi,

1.1.8 BHf Linux REF AW ETEREHE

M Linux BFR AR A5, Linux R FIAFZIFR AR T Linus ZAANDSS, SFAMARZ —
Wis2 Theodore Ts’ o (Ted Ts’ o). fih 1990 FEEENVT MIT tHEANIEE TN . 78 R ARG FR S N4
H2R SRR S A AT B . AL ENCRAE. BT EATSS, YARIEA S hacking on Linux, JERABIFLRE WG
RICLHIIZE). HEMBAE IBY TAENF R MFE LI RS i 2 E PRkl e, 88
W50 FEI AT TETF B bl

Linux 7EHEFYEE N RAT A MR KM TS . FAE Linux H4E RGN AR, Al PG RO TS A
linux )R JESEHE T maillist, JLP2LE Linux WIDFAG R AGEE (1991 FF-HF4R) Ht— EA Linux M siik A,
2 8 5 1n) Linux WEZASINEE N (Linux A% 0. 10 R MU SK BN %7 ramdisk. ¢ A1 AZ A7 3
Iy kmalloc. ¢) o EHEIHEMIANFE S Linux AR TAE. A9 AEILSEMN X B R 7 T Tinux [
ftp ¥l (tsx-11.mit. edw), 1M HEASVRAT K Tinux P3RS . Aot 1inux /EH R BR TR —
RIS T ext2 MRS, ZE RS CARCHK Tinux Az FRSCEE R GihritE . Bt )
T ext3 MRS, KRS 7RG MR e MU AR . /xS, 25 97 31 (2002 4F 5 D
() linuxjournal HATPHAAEA T AL, HXABEEAT T RV HAET, oA IBM linux HARF0TAE,
FHMEHFEHF % LSB(Linux Standard Base) 25 7 TH M T AE.

Linux fHXH 5 —Ar3E 44 AWt Alan Cox. At gt T 4F 9 1] gl /R 4 0T HE P K 2% (Swansea University
College) o WIFFUABAs M =R Br L iwdE Rk, JUIH & MUD (Multi-User Dungeon or Dimension, %/ 4%
WD o 7E 90 AR games. mud FrHIZLH) posts AR LA 2 & R I KE posts. L2 A IHIAE T
— i MUD B &% & 52 (rec. games. mud Hrfm 4, 19924 3 A 9 H, A history of MUD). HiF MUD yExk 5 %%
YRS, 1212 BRIV AU LS T AR ENGER . k) T DUUE AR F4E iy I £ 73 008 PR3 B L % 1Y) 4 A i P T
B, AbTTAAFEA S AR AR RS, AALRIEE B — AN SR 6. TRk, B8 Minix fh#6
JANE, 2 Linux 0. 11 A1 386BSD AAf I, 2% R R AR K T —6 386SX Hifiki. HiT 386BSD i 24
A FRER SR, T 386SX AT, PrLMbcde | Linux RS, THEMIFU Y )i A f el Radm
Linuxe JF4EXF Linux P=A2 T M6HR, JCIRA ML RIS . 55T Linux IR I A7 in i 1)
g, AR Linux SEPL I (beautifully) o

Linux 0.95 fRRAMZ G, MIF4EN Linux REMEL | FEF (BSFETF) GefF s A4 17,
FRAA B Linus K40, A Linux | TCP/TP W LA i A FH A2 — o JEBH N Linux [F7F & BAHL,
FHIFUE A 4P Linux WAZIEAUES ) F 224057 N2 —, Wl LAtk Linux #1HAE Linus 2 5 ol L
PP LG Microsoft 23] 8 &b m i, {Hﬂﬁ%ﬂqiﬂﬁiﬂﬁiﬁfﬁT M 2001 FFIFEHMR A TT4ED Linux
W 2. 4. x A (Linus 3547 57 R SOf T AR N A% BRI Gargichie,  Ledn 2. 5. x h)

CHIZEZRTFMY —BrI1E# Michael K. Johnson /& i FHfil Linux #H/E R AN Z — (M 0.97 hiD) -

5
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fhif 2 4 Linux XXRYHER] (Linux Document Project — LDP) Mk EHZ —. WW4YE Linux Journel T
&, IALE RedHat 28 7] TAF.

Linux RGFFAR A IXLE I8 ) f i B8 A A RIXAET I, A VF2 I NS T Linux A0 T4
KTk, XEA——F2 T . FE A AR L B0 2 0 Linux WA CREDITS SCfF, LBl
REME 40 T 6 Linux A ROKDTERIMIE 400 N4 512, ALHEAATTY email HubEFI@E 5 bk, 300 LA
S EE TR S R

A ER G, AT LS R Linux (ALK SCREIAGN R

B ONIX #:fE RS — UNIX T 1969 fE#t/E7E Bell SE86 % . Linux wf& UNIX f)—FPsaf 245, UNIX
A Z U T .

B MINIX #{E RS — Minix #4ERA 2 UNIX (9—Fh el 245, &1 1987 EH#E LN BE%
Andrew S. Tanenbaum JF&5€/M%. T MINIX R4 00 H B HEROLEACS CLEE % 98 H T R24W)
e A A R E R R T 2% ) UNIX REHEM . Linux MIJT AR E S Minix REET 1991 44T
GRIY

B GNUitRI— JFR Linux B4E RS, LI Linux ERTH K2 B0 HEA_EHSH A GNU #+8. Linux
HEBERZN—ANAZ, B ONU BAEEAEE (LL i bash shell), W Linux ¥~ 20 HEAT

B POSIX br#fE — ZFRUEAEHES) Linux $E R LG LR DR ERE EZMEH. 2 Linux
HUHEAT 3

B INTERNET — QURBAT Intenet W, BATimAn At S ot HMLEE R LFAZ R, 4 Linux
B2 HAERER 0. 13 (0. 95) JRIKIK .

1.2 ABLEZIR

ASCK S Linux BRI 0. 11 i T HEAIFIA R R . Linux—0. 11 fRAIELE 1991 4F 12 H 8
HAEA . fERANAFELL T S0

bootimage. Z - FUAT 36 A AR 1) Hs 48 ) AR SCA T

rootimage. Z - LA 1200kB Hs & AR SO R Ge A SCA

linux—0. 11. tar. Z— PWAZIEACHD SCAF,

as86. tar. Z - linux bruce evans  —HEHIHAT A
& 16 A7 I G A AL

INSTALL-0. 11— BB i) 2eheds BTt

HATER 750K rootimage. Z 3CAF, LB PIASCAFEI REH

ALEZTEM M Linux=0. 11 AR R ITATEACERER, SRR SCIFEREAT T PRANTERE,
XS Makefile SCPFARERE. M fe 32 2L MO SN UR S R AT (0o DRI A (3 Bk 2000 dn e 45
AT IR shell Ry ike ORISR I B St 170 tr, BAESTE, Rt nT URYE B
O BT P 1 . ABAE S M I s P it 77— S8 N TS

BT BRI AE 70 W IR v SR8 0 1 2 ) O A B B T A I, R A OR ATR B TR A 2 L,
TE B AR Sk —UAB E) C 15 5 WKV RASET, K55 gnu C 385 10 PRI S il 5 AT RO PRANIMAN 4 70l
B0 WA A AN/ AR, RN Intel RIWHESIES (8259A) W v 4y AUl JFAIH A
AR5 o PR BY T I ACRS B A, SCRESEAF I 1 M P A IR A P v, 1R A D3l

6
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PR R B L BB H B A BRI S B L E AR R e 2

% Linux 0. 11 fRINAZCR “FFJ17 20 THEBRNTAR Linux IBATHLEERIRCR . Linux—0. 11 BEEANP
KRS AT 325K A e Ay, PR HE I N AR SEAR LR Linux [RKEHE. 10 H A7 5081 2. 5. XX RN AZIE
WK, KIEAT 188 IR, WMEARIE — A A TR R S AR D RE A G 5. WVFREL R “ BEARZE TR
T A ARG/ Linux 0. 01 WA AZIEAASNE 2 & AT 240K 5”7 FZRAZ R 0. 01 hR
I RZAISAT R Z A R 24k, ERIEEA CFERHR B IRENFE T, ARG S B A B i A
FCA B SRR BB . IF B S 2 B Sh B I 25 /A 5 B AT RRASAS K —FF, 1 0. 11 W51 S H3)
R 2500 W S AR A B2 — R Jah— AR v LAFRE] 0. 11 R 28 9 B IR 1 (1) A R
BICAT: (bootimage) , W LAHISKRIEAT SRR . WERTIAC B3] FL AR SO RGEWUE ST (rootimage) , B4
et ] DT IEH S AT T .

% Linux 0. 11 fREHT2E WAL 24, mZ WA A G OCHERESERE A S . TCP/IP Y
SR AT e 2 R B AR, ELFAE Linux F GRS IEAS B B A, 5 LSS &R
RIEAEH A, AT DAZE TR T Linux TAEMISEEAS S 2 5 1220 B X 264 0

AR Linux A BTE ARG EREAT T UL . A T PREFSE R SE 38k, SRR 1A 15 W2 DA P A I8
RIS AR AR IEAT I, AR FoE DV NIARRS T 1) H S —FE WA T A2 o A 2RI IRRE 7 ST (R
JP R 2 WL AT I SCAFFIR R 51 B4 Linux WAZIARRS IR H SR &5 i FAIER 1.1 Fios. BT H g2
PL linux b 34E7 H %o

F)FE 1.1 Linux/ BF

Name Size Last modified (GMT) Description

E:l boot/ 1991-12-05 22:48:49

Ea fs/ 1991-12-08 14:08:27
[::I include/ 1991-09-22 19:58:04
m init/ 1991-12-05 19:59:04
£ kernel/ 1991-12-08 14:08:00
[::I lib/ 1991-12-08 14:10:00
m mm,/ 1991-12-08 14:08:21
B3 tools/ 1991-12-04 13:11:56
Makefile 2887 bytes 1991-12-06 03:12:46

AT T ERW AR Linux/ Ha FRIPTE SIS A0, RIPRZACRE I B Makefile SC
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PRI N

55 2 B EAIVERE boot/ H sk NI =AM, i BG5S R bootsect. s\ 32 A71&4T)A 3l
RIGFLT head. s FIZRIN BIOS 2% setup. s gL/ .

53 mEEANH init/ HRP N RRIVIGFET nain. co & RN TEITAPIG TAEHHEANIE
WISAT IS T o LEA AAAR T K 75 A G SLPT R IS e R, IR i 3 1 B 13 mT DA i
IR F AT . YIREEILIER AR main. ¢ BN IEMPTAREPR, RO Linux WA T
—EM T, WTLRCAA BT TO, (BREFREXN RS R SR IR R 55 AT IR
— I

94 EEBNN kenel / HFEHHIFTAERET . BERMRN 1Z CEX A (1) — L B R P A BT T il

85 WAHNRIERY s/ HxP RS RERT, A XN AN SRR 5 — F 2001k
Andrew S. Tanenbaum [f] (#AERGIE LI —BPATK minix ARG EDT, PFIWEAIN Linux
ARG SCHF minix — MO RS, Linux 0. 11 it A5k

%6 MU mm/ H XN EERE Y. LB MR T IR N 2, TR EX) Intel 80X86 b EEAR
IR RIS AT 7 2 W IR, DRI AR S 7038 1 (W 7 L5 A R SE 34T 0% 80X86 ARy B AUIs 1T )y
FUHIUEE, XEARIEAR FE R Intel 80386 FEAE R4mAE T (Intel 80386 Programmer’ s Reference
Manual) HPsR R, (HAE R DARACRS Hh IR1az F SEA A 0T G dEAT AR DERY, DS AV 12 B B8 f Hb LA e 1)
JREE,

557 FEX include/ H P BT A SSCHFEAT PR UL BT, SEAR EXMRE—AN 0w L AN i 45
FIHESHEAT T VR N T TAEP IR S8 A 0, A5 70 B s Pt — Be 20 55 T H 211 3 B0 i 25 1)
FIAS R AT T IAGAERE, (R Ll py ISR RE e IX — e h 4k 3

%8 A Linux 0. 11 JRAEZIEARESH Tib/ H T A 3. BTSRRI, Brilx 5w
KHAANRIRZ, nTURTRHE 5E. X ETRA T AERE 0. 11 BRI Z —.

59 FAH tools/ Hx N build. ¢ #/F. XAFETHA S IR PE2E B LU (image) SCHF
o, e A TR A L S | SR e S e RN BIUE R AN e T WAL IUR (kernel image)
Ao

R TETER, EARBRRFRPERMAH T N ZER BN PC WL HIE R . 3%
BT, AT B T AEDSRUR AR I o] LS I 1548 . SCREAEE R, HBRAA 0 T S hgh H— KHE E s
BERLIF SR 2 o LB andES I Linux SCR4IH LDP (Linux Document Project) I SCAERE, FeAr14s WA
HoB | B ARTT S0 J HOWTO SCEE, M JF AN XA 4t LDP f R st ik 1 .

FERSEENREFFREATAR UL, AT S a7 St WA P i) AT A A Nt S50 L 5 e Ry
MISCER, X5 IR 10 58 BEARE I AEFC i R AR AT PEARERE , JORE NS SR e A S 7 AMEAT T 7
RS smlER, B C ik MotiEIE S, B I DR SOER N W T . AR A e
BE A FIRE o B Z 5 0 RE > SE RN IR, AU o 0 A — B4 35 sl sy T A A
RANVPEATH T o WRAER S8 IX LA JUR L fe 7, RSATHER Rk,

5 a BV YR O TE R HE R T A SCULAE B — IR, HAREBIR LB —A Linux 77K T,
PR RIS b Linux (iR, BAAT @M —A Linux GURU BIHIE AR IXIN ARV 1% 2 B 1 2
PIVEAHS Sl R P e RN 1. 0 WCAS T 4R B B B8 I 1B AR A (R A7 5 5 AR o R S IX A I
B Linux WA 2.5.44 o SRBEDPLIEEEAARIX Le T i IR Boft R A FE 2R BEdE 11 A2 SORTRN T
(patch) FE/PH), TWHFE AT O,

I Jr BUURTE R A bR !
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1.3 Makefile 3z

Makefile SCPFAH TREFPo L RE AP KL AR BESCAT . 2 T RAFEY make 384T A ARG SC/F. HE
FEEA Makefile (R4 H X HHEN make fiv%, BBl Makefile SOIFAR RS EXIRE > B H Fnf s
SCAFREATS T BT B AT 2 A Bl

make T HAL/FHE A S E — N ARREFF RGOSRy SO A S BB 4 1, It i 0 XSS Ry
SCEBHAT R AEATH] make 2 BT, T BT Makefile fi EHICHE, % SCHHIE T AP SRR 2 1]
MDA, FFEERAREA T B K SOt LR 2 iy & o S8 AT REFP 2 AR I H AR SR EA T BT,
13X A8 H ARSI g PR BT . — B B4 — DN EEM Makefile SO, IR ALEVRERRIE SO 1L
P R ISR LE AR SO, AT make & REREAT BT A7 o B EDRT AN 1 LA . make FEFPREAEH
Makefi1e ZH SCAFRARHD SCAF (K1 d5 J5 & 25 7] (Last-modification time) SRfiffe S8 SCAF TR ZEEAT ST,
XFBE— AN BRSO E iRl Makefile "RIRIE SR AN (64 o £E Makefile SCAFHT, JTSRA" #
(AT RERAT o SCIFIT SRR 10 =" ARG FU5E X T — 25 S H i S 465

XA Make i 1e SCPFI) T ZEAE AR/ make Rty due A0 AR G 1 E2 KD tools/ HSRHR build 4
ATREFFHe JTAT 9 A% A DA JE 42 A0 & FF p— TS AT I BB SO image o FLAKSZ XS oot/ HT Y
bootsect. s+ setup. s {1/ 8086 Il Gwas A TS 1, 3o AL A% FIGFRATHE B . FRHIRARRS I IE BT e
JPALHT GNU )40 s gec/gas HEATHN I, JFIERL MBI system. FEH] build THRKEX=IRA & A W%
MRS SCAF image. BEAG PEXE R/ A G4t M 11 s

[tead ] [oain ] [erner ] [n ][5 ] [iin] f

WSS |
Image

B 1.1 A&miFEE/AedEm

1.4 linux/Makefile x4

HF 1.2 linux/Makefile 304§

if you want the ram-disk device, define this to be the # WIEARZEEAHH RAM £ 2115, Bt
size in blocks. # o SUHREIR /DN .

I Qo DO |—
H H = =
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5 RAMDISK = #-DRAMDISK=512

6

7 AS86  =as86 -0 -a # 8086 V- Jmsw s FIEFLAS, WAHIRIGHNH. G IS8E Lo
8 LD86  =1d86 —0 # 0 -0 A 8086 HARFERY; —a AR gas fl gld ¥ RIS
9

10 AS =gas # GNU Vg PEas FIERERS, WAHIR G4,

11 LD =gld

12 LDFLAGS =—s —x -M # ONU MEREAS gld s AT I I B LI, & 3o —s fanth e mg e

# AWM SEE: —~x MBRITE RS M Rond EEAEbrii h &
# (ERse) FFTENEEMS (1ink map), 2§18 HIEERET 2R 1 —Fh
# AR, LB TR BB A A S . Bk
# kAW ME B
# o HARSUI AT 545 B 2N £7 b AL B
# oo NIFFSWRIICE
# oo RS PTE SRR A RS .
13 CC =gcc $ (RAMDISK)  # gee j& GNU C F2J74uieds. X1 UNIX BB (script) FEFPIf
# fEn| e SCRIPRIRAFING,  FELERT N E$AF 5 H A5 5 /AR IRAT
14 CFLAGS =-Wall -0 -fstrength-reduce —fomit—frame—pointer \
15 —fcombine-regs —mstring-insns # gcc IET. B ATHJG I\ FF5 %R F—47 2817,
# OEIE X —Wall FTERPTAE5E R -0 MHACAEE T4k s
# —fstrength-reduce PLALTEFAIER]; —mstring—insns &
# Linus K gee BAINMET, nlLL 2o,
CPP =cpp —nostdinc —-Iinclude # cpp #& gee HIRT (F) AAFRFERS . —nostdine —Iinclude Y55
# SURA B RARE RSSO B s i ScfE, Mg i -1
# EIUHR ) B s BCE A A ET H sk A RSk

[=

17

18 #

19 # ROOT DEV specifies the default root-device when making the image.

20 # This can be either FLOPPY, /dev/xxxx or empty, in which case the

21 # default of /dev/hd6 is used by ’build’.

22 #

23 ROOT DEV=/dev/hd6  # ROOT DEV i & 7 Gl & W AZ UL (image) SCARIS B A H I BRIAMR SO R SE T
# AR A, X LUR AL (FLOPPY) o /dev/xxxx BE THi =, <HEM
# build F2£/5 (£E tools/H ) A FIBRIME/dev/hd6.

24

25 ARCHIVES=kernel/kernel.o mm/mm. o fs/fs.o # kernel H3k. mm HFEH fs HFEH=4R HErAR
# M. T TS AR B AT T
# ARCHIVES C(JHRS3CHF) FRiiff&ors.
26 DRIVERS =kernel/blk drv/blk drv.a kernel/chr drv/chr drv.a # HRFIFAFFRGEE. .ak
# INIZSCEAN AR SO, R AV 2 a AT RS A
#OPREAIIPESCE, JEH R GNU I ar FEPAERG. ar /& GNU ) 3t
# SCHHREERRSY, FT A A2 S CA B VAR SO O

27 MATH  =kernel/math/math. a # s HE S
28 LIBS  =lib/lib.a # HH 1ib/ H s i SO B G 19 A4 s R 38 P ST A
29
30 .c.s: # 1ZATHR 7R make ] AR BT AT 0. ¢ SO EAE R s T
# . T RO R A4
31 $(CC) §(CFLAGS) \
32 -nostdinc -Iinclude -S —o $*.s $§< # F5{l gcc KHIATIH CFLAGS Fra e (i I LA A

# UL include/ Hor AP RSSO, EIE 2 M 15 5 AN AT g ot

# 2k (=8) , AT SRR AS C ST I R 4 v 5 TR
# ARSI BRI DR B AL AT G FE 7 SCIF R st C ST 48 4. ¢
# N k. s JES. —o TR SCIFIE . sk s (Hi$0)

10
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# A H AR, SR —ANotaert, KRR &M

# *. ¢ 130T
33 .s.0: # R, s JEﬁﬁf?iﬁﬁéﬁi%ﬁi. o Hbr3CfF, F—4025%
# DR E R Bk dr 4.
34 $(AS) —c —o $*.0 $< # [ gas FiIFLSKILIWMAEF I FL. o HAr M. —¢ Fom Rgmik
# B gR, (HAATIERAERAE.
35 .c.o: # LB, * ¢ 3% 0 HbRSH:
36 $(CC) §(CFLAGS) \
37 -nostdinc ~Tinclude —c —o $*. 0 $< # {FH gee K C 1T TGk H br ST EANE# .
38
39 all: Image # all R Makefile Fron i E U HAR. XIS image SCIF.
40

41 Image: boot/bootsect boot/setup tools/system tools/build # UYL HAr (Image X)) & H
# S JEHN 4 AN Er A, Al boot/ H3EH K] bootsect Fl
# setup 4. tools/HZEH ) system Fl build X1

42 tools/build boot/bootsect boot/setup tools/system $(ROOT DEV) > Image
43 sync # IXPATRIITII @A B ATRREH tools H N build TR

# P CRIUt B 2E R % bootsects setup A system LI
# PL$ (ROOT_DEV) S AR SC A 28 ¢ ¥ % 21 2% 1l P A% WA SC A Tmage
BB ATHY syne [A20 @2 A& 18 A 22 b B et 37 BVS 3 3F T Bl g bk

44
45 disk: Image # Fo~ disk XA HFFZEH Inage 774
46 dd bs=8192 if=Image of= /dev/PSO # dd 2y UNIX brifEdn 4. SH—AN30fF, i
AT RS XA . bs=RR— IR/ G714
# if i%?éfﬁu)\mi#, of =R 7 i B 1) LA
# X H/dev/PSO SRS — M RBL IR B (% 3CHF) o
47
48 tools/build: tools/build.c # 1 tools H3g NI build. ¢ FEF4 AT FEF build.
49 $(CC) $(CFLAGS) \
50 -0 tools/build tools/build.c # A KIHATFLF build (A4
51
52 boot/head. o: boot/head. s # FIH Efigs B, s, o AR head. o B AR
53
54 tools/system:  boot/head.o init/main.o \
55 $ (ARCHIVES) $ (DRIVERS) $(MATH) $(LIBS) # IR tools HgtH[f) system X1
# B S AA A n R A .
56 $(LD) $(LDFLAGS) boot/head.o init/main.o \
57 $ (ARCHIVES) \
58 $ (DRIVERS) \
59 $ OIATH) \
60 $(LIBS) \
61 -0 tools/system > System.map # AZA% system Hay2 . )5l > System. map T~
# gld 77 ER G B E [ AEAE System. map SCAFH
# T System. map SCHFR & Z R 5 (Ui B
62
63 kernel/math/math. a: # BB R B math. a R 4T _Ear A5,
64 (cd kernel/math; make) # 3 kernel/math/H3%; 1847 make T HFET .
# A 66——82 AT 75 S5 Ak AL
65
66 kernel/blk drv/blk drv.a: # S RECCAE blk drv. a
67 (cd kernel/blk drv; make)
68
69 kernel/chr drv/chr drv.a: # PR REOCH chr drv. a

11
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92 tmp.

93
94
95
96
97

boot/bootsect: boot/bootsect. s

S:
#
#
#
#
#

clean:

(cd kernel/chr drv; make)

72 kernel/kernel. o: # A% HAREER kernel. o

(cd kernel; make)

mm/mm. o # AR R mm. o
(cd mm; make)
78 fs/fs.o: # ARG HAMEE fs. 0
(cd fs; make)
1ib/1ib. a: R 1ib. a
(cd 1ib; make)
84 boot/setup: boot/setup. s # X IR AT Al H 8086 JL g FliEHe s

$(AS86) —o boot/setup. o boot/setup. s # %] setup. s SCHEHEATYR PR K setup S0
$(LD86) —s —o boot/setup boot/setup.o # —-s EINEKRELGHR AT R 5E S

# A b, 42/ bootsect. o LT S HL,
$(AS86) —o boot/bootsect.o boot/bootsect. s
$(LD86) —s —o boot/bootsect boot/bootsect. o

boot/bootsect. s tools/system # M 92——95 X PUSTHIVEH ELF bootsect. s FEF TSN
AT K system XHKJEE R LR E LM “SYSSIZE = system CAFSEFRKJE”
—ATE R tmp. s U, SRJEHF bootsect. s LR INTEI G o HUAS system KEM T2
HSER M4 1s X system XHFHHATK YR BoR, H grep aiy 2 WA HIRAT ESCH7 4 407 B
fE B, FEEMARAEAE tmp. s G SCHF . cut a2 TEIUI R, tr T 2Z2BRIT RN 45
Horpe (SEFRKBE + 15) /16 HT3RAH 0 RRMKEFER. 1797 = 16 795,

(echo —n ”SYSSIZE = (”;1s -1 tools/system | grep system \

| cut —¢25-31 | tr "\012" * ’; echo "+ 15 ) / 16”) > tmp.s
cat boot/bootsect.s >> tmp.s

# AT make clean’ B, Wi IAT 98—103 47 LAIM S, LR TA G 126 B2 A6 ) S
# 7 rm SR AT A, I 5 SR BRSO, I A SRR B .

rm —f Image System.map tmp make core boot/bootsect boot/setup

rm —f init/*.0 tools/system tools/build boot/*. o

(cd mm;make clean) # HEN mm/ H; PUATIZH R Makefile ) clean #LN.
(cd fs;make clean)

(cd kernel;make clean)

(cd lib;make clean)

backup: clean  # ZIPKEE SEHAT LA clean BN, SREX) 1inux/ H ZHATHEYE, B

dep:

# backup. Z 4 3CF. "ed .. 7 RRIBE] linux/I0 E—2% (R0 H%;
# ' tar cf - linux’ R/Xf linux/ HRKPAT tar HRIRET . —cf R 20
# BRSSO | compress = R tar B IHATIE L EEEAEC )
# ALY RAEFEIT compress, FEHFRAEFET 1% A7 A backup. Z SCHFS

(cd .. ; tar cf - linux | compress — > backup.Z)

sync  # SEAEZE I HEE S RIS B S B A g

# % H ARSI T SR 2 TR RS OR AR o 53 T

# AT g sed X Makefile SCfF CIXHELANJE A D) HEATALEE, vt KR Makefile
# SCAFR ### Dependencies’ AT/ MIAIATAAT CRHIA 118 JFAAMIAT) » IFER tmp_make

# IR SO (BT 110 ATIPERD o ARJEXT init/ H 3k FREE—AS C 30 (Ls R — A0 ff

12
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# main. c) AT gee TALBRERAE, M AR VRIUAL B e th FlA REAS H AR ST AR SCE AL,
# P HIZX AT 15 make %o X TR NESCIE, BUCEER P4 H A make BN, JLER
# TGS AH R e SO ) H AR SOAE 240 b ROk R —— SO S P A Sk SR a3
# AL R S5 ARSI N SCAE tmp_make o, AR5 R 1% I N SCAF S 6 R Makefile SCfF.

110 sed ' /\#\#\# Dependencies/q < Makefile > tmp make

111 (for i in init/*.c;do echo —n “init/”;$(CPP) -M $$i;done) >> tmp make
112 cp tmp make Makefile

113 (cd fs; make dep) # % fs/HF TR Makefile X AR FIFERI AL,
114 (cd kernel; make dep)

115 (cd mm; make dep)

11

117 ### Dependencies:

118 init/main.o : init/main.c include/unistd.h include/sys/stat.h \

11 include/sys/types.h include/sys/times.h include/sys/utsname.h \

12 include/utime. h include/time.h include/linux/tty.h include/termios.h \

121  include/linux/sched. h include/linux/head.h include/linux/fs.h \

122  include/linux/mm. h include/signal.h include/asm/system.h include/asm/io.h \
123  include/stddef.h include/stdarg.h include/fcntl.h

1.5 HEEE

ik

1.5.1 Makefile f& 4}

RTFE—AFRA makefile [P/ F make BT 4. 1, makefile SCAFEH1F make Wifif 41k
FE—A S X BRIRA PG TR W T B FE 5 8 A C B 3 ANk3CF (head file) [
TR (text editor) o YHHAATE N, makefile i n] LA VF make i&4T 8R4 (I, A5 ks i
(BN NS v U DN

2 make HUBT S 1% editor I, BEMEHGLI C A SR LA Hidi . WER — AL pE ol 1)
AR THRORIER, B DN EZSCI C AU RE P AR e BB i o BRI PEARA A 22— S YRR
JPRI R HARSCAT (object file) o %%, WIRMEMRIARI ST L T, AP I H AR SCAEAE 2
W20 19 576 (130 2 LA S e 128 D ) e 200 A A SO (8 PT $RAT ST ed i tore

i PR makefile SCPFEA — L8R, SXLERINRA 40T HTE .

H#¥x (target). .. : 5ei4t) (prerequisites). ..

#ir % (command)

HARIE 32 R B — A SR A PR Bl el AT SO H AR SO H ARt AT LR BT 2R S 3
T T IEER Cclean’) o SEHRASIRR A0, VB EH bR A H SIS LA SO
2ot make FEPATHIERAE. — DT 24, B i B AT, WER, IRHEAERED
AT Z TSN —AMBIR AT | IS O 2 Ty

%
iy

p=t

i

A B T N RAT SR, AT S8 A AF SO I AT T2 — A H A (target) 3
e BRI, O HFRITRE 2 BRI A — € BTG OR AT, B0, 5 HAR clean’ AHOGH & A7 I ER

13
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(delete) T IR AN EAT oA F o BRI, — SRR T dnifeg R o] i SR EEOBT i £ 3 2850 1F, i
RREESCAF I E R H b7 o make ARHESE R AR T iy LLBIE sSOFT H Ao — AR mT LA B 2 o]
LA AT — A

— A makefile SCAFW AT LIS AT BRAUN LAAMA R E ST, (H—AMa i) makefile U EEAE Y
MR R AT RER b2 2 b s R R RS 2, (HIAR ERGRAT S0

1.5.2 as86,1d86 &4t

as86 i1 1d86 &1 Bruce Evans 45 [ Intel 8086 I iFFEir MIEREFLR . & 584 &> 8086 1)
ey, (HEIATLICY 386 Ab#Lgsditi] 32 7R . Linux {EREOGEN TAIE 16 4715 3k X
(bootsector) fRAHI setup ZHEHIFATARIS . %40 12Ea% 1UTETL S GNU IR0 Zndin PR oS TR AR, H
AT Intel PV 4iihE 5 ET: CUBAERUR P AR 2D .

Bruce Evans J& minix ¥E R4E 32 AT RA EE 401, fh5 Linux 425 N\ Linus Torvalds &1R
WA . Linus &K A Bruce Evans JSHL2% 3 T A /DA ¢ UNIX ZREE R, minix H4ERAEN
AN Z AR AN I B AR S IS5 R, IXBOK T Linus 76 Intel 386 MK R450 FIHR — 48
SHERERS, I Linux HAE RS MIUEA S Bruce Evans A EHEVIFIKLR.

O IX A G B A FIE B A5 IR AR nT DA FTP IR 45 4% ftp. funet. £1 b 5l A R (1) 90
(www. oldlinux. org) I F#k.
XPANRL 7 IR AS ] i RE T an

as HE FH 7 v R LT

as [-03agjuw] [-b [bin]] [-1m [list]] [-n name] [-o obj] [-s sym] src

BOAGEE (R T LAUFBGAMELAAL, He R BRIA A S G; AR U a ta&, WASHEHH)
-03 32 Pk s

list TEARERTH bR

name BSCOFIIEAR L TR (RIS “ “IFM R 2
TR X

-0 M 16 LRI BT U s

=3 M 32 LRI BT U s

—a JFE5 asy 1d [ Fe AL I

~b  PEAERERISCME, AT AR S 4

—g  1EHF ST UE AN AR RS

—j  fEETA LR R Kk

=1 PEAEBIERSCAE,  JE AT LAERBE AR SR 4

-m EFIRPP R X

-nJE HERBEAER L RR (RIS LR H b )
-0 PEAEHMSCHE, SRR HPRSCHEA

-s PRSI, JRERFTS U

—u AR E RS AE N AR R E BT

—w o ANERE AR

1d JEFAR A R A ML T

STTFA R Minix a. out A% RRA :
1d [-03Mims[-]1] [-T textaddr] [-11ib_extension] [-o outfile] infile...

14
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ST F A i GNU-Minix B a. out #&ZUHIARAS :
1d [-03Mimrs[-]] [-T textaddr] [-11ib extension] [-o outfile] infile..

AW E (BT A FERAE AN, Hee I\ Ao ek e) :
-03 32 Prfr s
outfile a. out F& R HarH

-0 ERAT 16 WA RN Sk AR, O H-1x U H] 186 1 H 3%
-3 ERAT 32 WRRBEEN Sk AR, JF HoW-1x B IUEEH] 1386 1 H 3k
M FERRAER B bR ORI RS

-T JETERRE AR E (S AT strtoul (A% 0)

-1 ERES SR (1&D) i

-1x ¥#%/local/lib/subdir/1ibx. a M BERE R SCAE5 %

-m (ERRAER B bR ORI R

-0 fREHH A, JE ER g OO

v ARG TR P A

-s  AEHb AP MR AT RS

1.5.3 System.map X

System. map SCAFHFAANAZAT 5 RAG 2o FF 5 REITAT A 5 S IR N IE ) — N8I3R . B BRI
R e, s BB IIR B System. map 3. %I AT AR, JEIE System. map SCAFH AT 5
RN, BT LA B — N E X Y A 4, BURZ

A System. map 5 & 3CMF, AEWXBANSCRE AR, atn] DORIGEATILE A 2 YOI e B .
SRIFEGIU T PR

c03441a0 B dmi broken

c03441a4 B is sony vaio laptop
c03441c0 b dmi_ident

0344200 b pci bios present
c0344204 b pirq table

AL H A FEA dmi_broken AR AL T A% itk c03441a0 4.

System. map 7. T8 e B A4 (B0 an A% H Bl sk 5 SRR klogd) RENS -3k BRI T £ R GE R BhiT,
WRBA LL— NS HITEA N klogd 451 System. map A7 E, N klogd #F7E — /N7 System. map.
IR -

1. /boot/System. map
2. /System. map
3. /usr/src/linux/System. map

R WA SZE EAMEH System. map, HILEFEF, % klogd, lsof, ps PAAILEWFZ#M, %
dosemu, #BFEA — A IEMIH) System. map SCA1F.

15






2% B linux/boot/

2% 513 E3EF (boot)

XHSERHIUH] — T Linux B4ERGUR R M B ZEHATHRRE. 24 PC IHIYSEIT TS, 80x86 454
CPU K HBhHEA SR, JF ML OxFFFFO JHaf A S TRE A, XA HhkJE % /2 ROM-BIOS HH )Lk
PC HLA¥ BIOS ¥ PATIELE R G NRIN, FEAEWEL AL 0 A TFaapIintb Wi it . b)E, R T a3l & 11
A IX (DS, 512 P45 BN AEHEE 0x7C00 &b, FEBkEE RXAHTT o 8 ) A58 25K
XA . X ARGA AR T ), (HIX C4 2y P A I TSR T .

Linux s a3+ 8086 V-4 i & 4% 5 i (boot /bootsect. s) , 0Kf Hi BIOS 152 A N A7 0x7C00
b, BT AT A O RN 406 Hikk 0x90000 Ak, JFFF I 31 (boot/setup. s) IR 2kB 5 AR
I3 NN A7 0x90200 Ab, T RZ AL EHE 4> (system BEEL) MR 52 A\ 21 A HEHE 0x10000 FFafdd, PEA 2
system BEHR K JEAR ST 0x80000 (R 512KB) , AIf LLE AN 8 55 7E 0x90000 AL FF 4RI bootsect Fil setup
B, 2. 1 ML EoR H Linux RG0H B0 I LA P BB AE W AE R B B . o, R — R HE
R IE— I 2 A A7 P SR T I B B R RGBS B {5 B Loading. . . 7o ARG HIBCK 1518
%4y boot/setup. s RS, IX &5 — AL TE S FEF .

bootsect. s F2/7
7.
0xA0000 /A setup. s fe /¥
tem AR
0x90200 é%% D system FLHR
0x90000
i I svstem BEBRHIY head. s FeJ7
o> (URPAT AL B 4k %
v
0x10000 / [
0x7c00 [
0x0000 =
1 2 3 4 5 6

B2 1 Bahs| SRNZERNERHAERNBIEMLERR

JEENER A VRN E ML SRR P LN vea RAUZSA ., WURTEE, BRI Ak iR
SR IEAN 248 A HBHE 0x10000 % 42 0x0000 4k, #EA LRI BI I 2 KRG MR T4 (FE 0x0000 4b) .
I T 32 frisdT 7 SN B RS se s IDT. GDT LA LDT #eindk, AbFRgs b B os O ik, 2
TR EG T B2 init/main. ¢ F0 main O F2/F. FIRERVERIEARAD JEZE boot/head. S HITY,
XA RN WP A RE RS T o R WRAE R — 2D i TR, tHE LSt EEE R
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GBS AE R L HTRAL IR T 1,
2.1 Hrik

AR FERIA boot/ H 3 I =AML S, WAHIER 2.1 fioR. IEWERT— &R 2201, X =4
A SRR SRR, ABHMEH T W FEARS . Bootsect. s fl setup. s KHUTALF Intel [ gais S
Y, FHEAE] Intel 8086 I Zngnid s Fiidisge as86 Fl 1d86, i head. s WAE ] GNU [RIIC 4 & X,
HEH ONU [0 as BT S . R ATRT VAL S SR

5% 2.1 linux/boot/ B3R

A4 IR (779)  FJaBdur ] (GMT) B

I% bootsect.s 5052 bytes 1991-12-05 22:47:58
=] head.s 5938 bytes 1991-11-18 15:05:09

% setup. s 5364 bytes 1991-12-05 22:48:10

[ B X LA B 1 AR 03— 22— 8086 Y14t 5 MANTRLASL, EZX R Intel 80X86 fitib2l
i1 PC AL AR R A5 K LA 80386 32 A R4P BN (12 R s BEAT 48 1o BT LAAETT 46 B el K 2 i mT A
SE KM Y — T s AT O PC MU 43 45 i AN 80386 32 AL ARA LS R 78, FE I S AU I
U R S B R FLAK ) 2 2 B o (PR A B

2.2 bootsect.s ¥

2.2.1 ThgEHGIR

bootsect. s R ERELRE S| TR, HERLEMA S — DB H (GISmIX, 0 /8 CHEHD, 0 sk,
95 1AM B {5 PC HLINFE ROM BIOS HALfS, 51455 X 1 BIOS N#E| A A7 0x7C00 &b, ARJ5H H CF%3)
FINAE 0x90000 Ab o ZFLF 10 BAEHJE 14 S0k setup BB (111 setup. s i) MBLEL IR I P 1 %4
# bootsect [FIJGIHIAIE (0x90200) , 4R JGHIH BIOS i 0x13 At S5 v Yl B ah5 | S8 S5,
PP R “Loading system. .. ” “FFH . FEEH system BEHNRESRE FnZE2 47 0x10000 FFh
ML TT o Bl S ARSI R S, A TRE, WA T IR A7 (15 | 5 05 ) R et X 5 ) tH A 1
EAVFNFPZE G 1. 44MA 252 D) FRAFH K 45 T root_dev (5] 51K 0x508 Huhik4t) , &5 KBk %] setup
TR IEAE (0x90200) $HAT setup FiF.

2.2.2 KiGER
BIIFK 2. 2 linux/boot/bootsect. s 1&JF

T
2 ! SYS_SIZE is the number of clicks (16 bytes) to be loaded.
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W oo

|oy o

DO |— [— |— = === ===
|O |© |Oo |\1 |o: |o*| |>-J> |oo |l\‘: |,_. |O [© oo |

[N
—_

153 13 |

! 0x3000 is 0x30000 bytes = 196kB, more than enough for current
! versions of linux ! SYS SIZE RN rIH# (16 7954 195 . 0x3000 JL4
! 0x30000 745 = 196 kB, X} T BTAAHT 1inux IS 2% T .
!
SYSSIZE = 0x3000 D3RG IFIER)S system BRI R/ . IR 1.2 W55 92 IR .

D XHEAH T — N RERIAME.
bootsect. s (C) 1991 Linus Torvalds

bootsect.s is loaded at 0x7c00 by the bios—startup routines, and moves
iself out of the way to address 0x90000, and jumps there

It then loads ’setup’ directly after itself (0x90200), and the system
at 0x10000, using BIOS interrupts.

NOTE! currently system is at most 8+%65536 bytes long. This should be no
problem, even in the future. I want to keep it simple. This 512 kB
kernel size should be enough, especially as this doesn’t contain the
buffer cache as in minix

The loader has been made as simple as possible, and continuos
read errors will result in a unbreakable loop. Reboot by hand. It
loads pretty fast by getting whole sectors at a time whenever possible

DU 2 10 TH IX 28 S ) B 3
bootsect. s (C) 1991 Linus Torvalds WANFTA

bootsect. s # bios— A3 FREFIME S 0x7¢00 (31k) 4, I HD
B3 T Hohik 0x90000 (576k) 4k, FH-BkHE 2B HL,

AR BIOS WK setup” HEEINEE] H A1 )51 (0x90200) (576. 5k) ,
FH system InzEL B HuHE 0x10000 Ak,

R HArWZ RS EK LB EI Y (8%65536) (512k) 775, HIE & 7E
FERIX AL VAL AT ) ) . FRARLE S PRFFFT I 1o IXAF 512k A R N IZ K N 1%
BT, NHEXEEAE S minix A S X E g,

IR MR T, B ARSI 1 AR S BOLIE A . HRET THA .
JUEEATRE, - RBUROIT A AR K, A8 R T LR AR PR

.globl begtext, begdata, begbss, endtext, enddata, endbss ! X 7T 6 e EFRIRAT;
. text |OSCAREL

begtext:

. data | BIEEL

begdata:

.bss ! MEFR B

begbss:

. text |OSCAREL

SETUPLEN

BOOTSEG

Il
N

nr of setup—sectors
setup F2/7 1R X 5 (setup—sectors) {H;
original address of boot-sector

bootsect R GEHLAE GEBHuAE, LLRFED

0x07c0
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44
45
416

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63

! we move boot here — out of the way

! ¥ bootsect FLFIXH — BT,

| setup starts here

! setup P/ MIX B IT U

| system loaded at 0x10000 (65536)

! system BEHINZLF] 0x10000 (64 kB) Ab;
! where to stop loading

!

D g b n g ) Bl ;

0x000 — same type of floppy as boot
WSO R G £ Al FH 5 5 | 5 I AR () OO 25 5
0x301 - first partition on first drive etc

RSO RGe B dE 35— MR 35— 0K T, 7%,

INITSEG = 0x9000

SETUPSEG = 0x9020

SYSSEG = 0x1000

ENDSEG = SYSSEG + SYSSIZE
! ROOT_DEV:

!

!

!

ROOT_DEV = 0x306

entry start
start:

mov
mov
mov
mov
mov
sub
sub
rep
movw
jmpi

go: mov
mov
mov

|
|
|
|
|
|
|
|
|
|
|
|
|

FRER M R W AT 2 MEELIEE 1 AN XK. X Linux Z A 4

7, FARER S S

WK T=F1 &K T%256 + RKK%T (WHI dev no = (major<<8) + minor )
(FEERT: -1, 2-BiE, 3-14%, 4-ttyx, 5-tty, 6-IF47 0, T- IR &4 1E)

0x300 — /dev/hd0 — ARKIEANEE 1 MRS

0x301 — /dev/hdl - 2f 1 NMEAIZE 1 AM90IX,

0x304 - /dev/hd4d — % 1 DNEEKIZE 4 DX,
0x305 — /dev/hd5 — fRFKIEAEE 2 ANHEAR AL
0x306 — /dev/hd6 — 2 2 PNELZE 1 N IX;

0x309 - /dev/hd9 — % 2 PNELFZE 4 N IX,
M linux W#% 0. 95 W& 5 B4 S UM R4 55T .

| AT, BT start bR TFIGHAAT

ax, #BOOTSEG
ds, ax

ax, #INITSEG
es, ax

cx, #256

si, si

di, di

go, INITSEG
ax, cs
ds, ax
es, ax

! put stack at 0x9ff00.

mov
mov

Ss, ax
sp, #0xFF00

|
|
|
|

47--56 1THEH 2 11 5 (bootsect) M B T B E 0x07¢0 (31k)
#5h5] 0x9000 (576k) 4k, 3£ 256 % (512 ) , RIS
B G go b5 it, WEIARE T T —iEa k.

B ds Bt as BN 0x7C0;5

¥ es LA AF2S B 0x9000;

¥t HUE=256 7

PiHhE  ds:si = 0x07C0:0x0000

Hfdk es:di = 0x9000:0x0000

EREPAT, HElcx =0

Bah 1 AT

)R . IX B INITSEG #5 H ki 3 () B bk

¥ ds. es Fl ss #RE A8 fa AR BT E I BL 4k (0x9000) .

R TR 4Er sp 381 0x9£700 (B 0x9000: 0x££00) &b

! arbitrary value >>512
sp MR KT 512 fwfs (RIihE 0x90400) 4k
HETLL. R4 AN 090200 Hiuhik JF 44 2 S setup FLfF,
MR setup FEIP R0 4 AKX, R sp 2R K
T (200 + 200 * 4 + HEAR K/ Ak

64 ! load the setup—sectors directly after the bootblock.
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65 ! Note that "es’ is already set up.
I 7F bootsect FEFHG BHE A setup B[P AR £ o
P ER es BEWEN T . (FEBIULR es B3R H M BHELL 0x9000) .
66
67 load setup:
6877 AT 1 &2 A BIOS HHlBr INT 0x13 ¥f setup FEE MWRESRLEE 2 /N i X
U OIFEAR TR 0x90200 FFARAL, JLi 4 MK . W R, RIS, Jf
DOE, WHIBEK. INT Ox13 (4 7iin R

!
!
DX
! ah = 0x02 — TRRAS X BINAE; al = 520 b X A
! ch = FEIE (K1) 5 AR 8 475 cl = JFURRIIX (0-5 7)) , a5 2 47 (6-7) 5
Udh = Bisk'S dl = WFhas's (AR ELL 7)
! es:bx DIRMIEIEEMIX;  WER SN CF bRk &AL,
68 mov dx, #0x0000 ! drive 0, head 0
69 mov cx, #0x0002 | sector 2, track 0
70 mov bx, #0x0200 ! address = 512, in INITSEG
71 mov ax, #0x0200+SETUPLEN | service 2, nr of sectors
72 int 0x13 I read it
73 jne ok load setup ! ok — continue
74 mov dx, #0x0000
75 mov ax, #0x0000 | reset the diskette
76 int 0x13
77 j load setup
78
79 ok load setup:
80
81 ! Get disk drive parameters, specifically nr of sectors/track
U MRS IR SN A A, R e T R B X B
BRI 2SS INT 0x13 AR AR [R5 B T
! ah = 0x08 dl = IK@has's RSN EL 74 1D .
AR B
DS RSN CF B AL, JFH ah = RZESM.
!'ah =0, al =0, bl = EXZE)EERA (AT/PS2)
! ch = B KBGE S K8 7, cl = RRMLIE &KX (F7 0-5) , I KHkiE 5 & 2 47 (f7 6-7)
U dh = FKHEKEL, dl = IKZh#e4E,
U es:di —> HIKHELSHK .
82
83 mov dl, #0x00
84 mov ax, #0x0800 ! AH=8 is get drive parameters
85 int 0x13
86 mov ch, #0x00
87 seg cs
88 mov sectors, cx DR TE B DX 3
89 mov ax, #INITSEG
90 mov es, ax VB B S B WS T es BUME, XL EH ],
91
92 ! Print some inane message ! fER/n 245 H ( Loading system ... [A[%44T, k24 5T
93
94 mov ah, #0x03 ! read cursor pos
95 xor bh, bh D EDGARALE .
96 int 0x10
97
98 mov cx, #24 I3k 24 NERF
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mov bx, #0x0007 ! page 0, attribute 7 (normal)
mov bp, #msgl DR BRI A
mov ax, #0x1301 ! write string, move cursor
int 0x10 D BRI AR
! ok, we’ve written the message, now
! we want to load the system (at 0x10000) ! FRZEIFUE¥H system FEHNZE 2] 0x10000 (64k) 4t
mov ax, #SYSSEG
mov es, ax ! segment of 0x010000 ! es = fFhY system B EHubIE,
call read it DA b osystem B, es MEIAS L
call  kill_motor U OORHIIREN A ik, XFERLRT LAATE KB A5 RS T .
! After that we check which root-device to use. If the device is
! defined (!= 0), nothing is done and the given device is used
! Otherwise, either /dev/PSO (2,28) or /dev/at0 (2,8), depending
! on the number of sectors that the BIOS reports currently.
DObSE, FRATAS A A AR SO R G e (RIFRIR I %) « Wik & fee Tk & (1=0)
DO AT 4 e o A5 WS AR EEAR A BIOS 4 (1) B 140 b X Hik
!B BEAEFH/dev/PSO (2, 28) i /dev/at0 (2,8) .
U B AT R AN R A SO X
I 7F Linux RIRH F &S E 2(S I A3 THER) , IRk#& 'S = typexd + nr, Hip
U nr k) 0-3 200 B AKEK AL By C B D; type AEFREKAIZEAY (251, 2M BE 7> 1. 44M £5)
DIRR R4+ 0 = 28, FTLL /dev/PSO (2, 28) FRIMJE 1. 44M A BREH#S, H 45 L 0x021c
I [AHE /dev/at0 (2, 8) FRMIZE 1. 2M A BRANHY, FLike 572 0x0208.
seg cs
mov ax, root_dev DB A
cmp ax, #0
jne root defined
seg cs
mov bx, sectors VBN RS 88 AT ARAT IR IE i X B, W R sectors=15
DO 1. 2Mb IR BhAE s Wi sectors=18, iR &
1. 44Mb BREK . PRUA RS S RERENAS, BT e A IK.
mov ax, #0x0208 ! /dev/psO — 1.2Mb
cmp bx, #15 U AT e X R AR =15
je root defined DWmREET, W oax e s SIEh s w5 .
mov ax, #0x021c ! /dev/PSO - 1. 44Mb
cmp bx, #18
je root _defined
undef root: U REA—FE, WBEIEH (FEHL) .
jmp undef root
root defined:
seg cs
mov root_dev, ax DOKE RS I R A S R AR SR

after that (everyting loaded), we jump to
the setup—routine loaded directly after
the bootblock:

i, PrARETAmAGEE, AT B
INEATE bootsect JTHI M setup FE/F 25,

jmpi 0, SETUPSEG I Bk 3] 0x9020: 0000 (setup. s FEFHIFFERAL) .
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w
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PO RFRERR RIS T . 1
U UNHGEAS TR

This routine loads the system at address 0x10000, making sure
no 64kB boundaries are crossed. We try to load it as fast as
possible, loading whole tracks whenever we can.

% T FEF K R G H N R B A A7 HhiE 0x10000 4, FH6ff 52 AT 5 64KB [N AFIA A e B Al 1k BRI
AT N, HEERTRE, AU O AR R S T ) HH
HIN: es - JFANAEHIHEBE GEH 2 0x1000)
sread: .word 1+SETUPLEN ! sectors read of current track
U OYHRLE T R X IR DAt 1 X513 X
! bootsect I setup F£ 7 HT 5 1) 55 X % SETUPLEN.,
head: .word 0 ! current head !YWifik5S.
!

1
1
1
!
! in: es — starting address segment (normally 0x1000)
|
|
|
l

track: .word O current track !MEiRLIES.
read it:
DR AT BB . AT N Ak 64KB 1 FEAL, A IEEATENERS . ¥ bx A TAs, TR AITEN
D AR IR T AR AL E
mov ax, es
test ax, #HOxOfff
die: jne die ! es must be at 64kB boundary ! es {HAAZA T 64KB Huhik i 5!
xor bx, bx ! bx is starting address within segment ! bx ANEWNIMEILE .
rp read:

DO AT S AN A i . LB A T T I B 7 A AR R R S BT AR ¥ B (HENDSEG) » - 2 SR AN I ikt
! BbH NI okl read AR T ALARSEE . AR B TR IRE]

mov ax, es
cmp ax, #ENDSEG ! have we loaded all yet? ! J&F &M T &3 %HE?
jb okl read
ret
okl read:
U T E BRI IR Y A 7 EE U R X E, BT ax FRAEAR
DR 1 R T S A S I B DX DA R BN B - T R MRS A TR R A X e R X, T
DR ORI 64KB BRG] Ao, MRS th ik 2 BB A~ 154 (64KB - BXIN
D AL E) , A R T B e X
seg cs
mov ax, sectors U ISR i X B
sub ax, sread DO ARG E s X .
mov cx, ax Dex = ax = YuiE AR X 2.
shl cx, #9 ! ¢x = cx * 512 F.
add cx, bx I cx = cx + BN AW E (bx)
! = MRS, BOA SRR NI A
jnc ok2 read D EWA B 64KB T, Bk A ok2_read AbAT .
je ok2 read
Xor ax, ax DN BRSBTS b XN 23 64KB,  WTHAR
sub ax, bx VR Z BRI A TS (64KB - BRI WAE A E) , R
shr ax, #9 DR B XA
ok2 read:
call read track
mov cx, ax Doex = ZIREEAE U bR X £
add ax, sread ! YETREE OB A X R
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seg cs
cmp ax, sectors
jne ok3 read

DR A RTHLIE IR AT B IXOR S, B B ok3_ read Ab.

DO RLIE R RSk (1 SRSk EREE . AR E e, WL —#EE.

mov ax, #1
sub ax, head
jne ok4 read
inc track

ok4 read:

mov head, ax
XOr ax, ax

ok3 read:

mov sread, ax
shl c¢x, #9
add bx, cx
jnc rp read

mov ax, es
add ax, #0x1000
mov es, ax

xor bx, bx

jmp rp read

ORI A AR Sk
DS O HESk, DNIEE R 1RSI b R R DX AR
DA LA

D PRAF TSR T
DO A B X R

{RAF 2 i R T 52 B X3

R B X k512 .

B 1 T B N B T AR A

F/NT 64KB I FHE, WPk rp read (156 47) &b, RS .
WA T, i R BRI

DR B HE RO R R A 64KB BEAAT .

iR BCA BRI AR AR (E .
! BE¥ % rp_read (156 17) &b, AREE1LERE .

VO ETREE AR TR X R T X B B B esbx JTURAL . S ILEE 67 47 X BIOS REAL R Ik

! int 0x13, ah=2 [JikiBH.

lal - TFEEBXEG esibx - P IXIFUAIHE -
read track:

push ax

push bx

push cx

push dx

mov dx, track
mov cx, sread
inc cx

mov ch, dl
mov dx, head
mov dh, dl
mov dl, #0
and dx, #0x0100
mov ah, #2
int 0x13

jc bad rt
pop dx

pop cx

pop bx

pop ax

ret

B HTHAIE S

W2 i s X

cl = JHRBEREX.

ch = METHLIES

WA TR S .

dh = #ik'5.

dl = g5 C 0 R T gRzhas) «
Bk 5 AKT 1o

ah = 2, BHIEWXINEES .

AV, Bk 5 bad rt.

D AT IS A SAL AT (WAL P ITDIRES 00, FRBkAE S read track AbHIA.

bad rt:

mov ax, #0
mov dx, #0
int 0x13
pop dx
pop c¢x
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224 pop bx

225 pop ax

226 jmp read track
227

228 /*

229 % This procedure turns off the floppy drive motor, so
230 * that we enter the kernel in a known state, and
231 * don’ t have to worry about it later.
232 */
DA TR T R AR ik, XFEIRATBEA ARG AT CAPRES, UG EMITEAHHLE T .
233 kill motor:

234 push dx

235 mov dx, #0x3£2 DRI R IR S 1, s

236 mov al, #0 U A IRZhEE, JGH FDC, A%1E DMA FIrP iR, SGHI ik,
237 outb DORE al N A ) dx 508 B .

238 pop dx

239 ret

240

241 sectors:

242 .word 0 U AF I A Bl A A TE P X
243

244 msgl:

245 .byte 13, 10 D [RIZE #5647 ASCIT 5,

246 .ascii “Loading system ...”

247 .byte 13,10, 13, 10 !t 24 AN ASCIT W45

248

249 . org 508 ! FoR NHE A MWL 508 (0x1FC) JF4f, FTLA root_dev

AR B X R 508 THA 2 AT,
250 root_dev:
251 .word ROOT_DEV DX AR S R G FTAER B %5 (indt/main. ¢ ) .
252 boot flag:
253 .word OxAA55 R AT bR IR

255 . text
256 endtext:
257 . data
258 enddata:
259 . bss
260 endbss:

2.3 setup.s ¥R

2.3.1 Thgefmik
setup FEFEAIAEF 32 B A T ROM BIOS RTINS REHAR, FEREX LR A7 F] 0x90000 TFHAI

fr B (Eiifi 1 bootsect FE/FHIERIMT ), PGS EN R I A AAALE LR 2.1 PR, REESH
R WIRZ T ARSCRE A, B0 ttyio. ¢ FRIP4E.

£ 2.1 setup BFIZEFREBHSH
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WAEHLEE | K CE) FKR Eiti3a

0x90000 2 JehrfrE | F5 (0x00-H5: /i), 475 (0x00—d5 It )
0x90002 2 PRENAE | RGN IMIFIRIY R NAFEUE (KB).
0x90004 2 WoRDU | AT s T

0x90006 1 TR

0x90007 1 TREHIEL

0x90008 2 29

0x9000A 1 SoRNTE | SR AE (0x00-64k, 0x01-128k, 0x02-192k, 0x03=256k)
0x9000B 1 BRIRA | 0x00-F14, 1/0=0x3dX; 0x11-Fiff, 1/0=0x3bX
0x9000C 2 S0 | o RERES S

0x90080 16 WA ZHEL | 55 1 MER S EkR

0x90090 16 iR 2R | B 2 MBS HER (AnRRA, TEZS)
0x901FC 2 Wikgs | MXHFRGEER R &S (bootsec. s FE)

SRIG setup PSP system BEERM 0x10000-0x8LFFE CYININ A M RGMHE system K FEAS B
A . 512KB) #&Hei) RR &0 3 N AEZax ikt 0x00000 4k 432 F R NZE b Wik 77 26 5 /7 a8 (idtr) f4 R
R TR 7547 2% (gdtr) , JFJE A20 Muhikek, P E WA EIS A 82594, Kt fE i b5 BB b & A
0x20 — 0x2f. f)ia W CPU [ A A7 4% CRO (UFRHLAVIRGS T, IMHEAN 32 (R I E1T, FFkit

BN T system B RTINS 401 head. s FRJ P4k 85217 o

2.3.2 KAgERF

B3R 2. 3 linux/boot/setup. s F2F

setup. s

boot-block used to be.

(C) 1991 Linus Torvalds

setup. s is responsible for getting the system data from the BIOS,
and putting them into the appropriate places in system memory.
both setup.s and system has been loaded by the bootblock.

This code asks the bios for memory/disk/other parameters, and
puts them in a “safe” place: 0x90000-0x901FF, ie where the
It is then up to the protected mode
system to read them from there before the area is overwritten

— = =
|m|>—~|o [© [CO |3 |0 |01 W [ DD [—

—
w

|5 1=
SRS

—
(o))

for buffer-blocks.

setup. s 15T A BIOS HHEREN R G40 s, IR i L5 Tl 21 R 48 W A7 I03E 4 3 7 o
I setup. s f system L&/ bootsect F| SH Nk BN AET .

RBAS M bios 1 RWNAF/HEEE/ I ESE, IR HIRE]—4

“gz 47 M7 0x90000-0x901FF, HiHIJH 3K bootsect UG HL s 44
I Ty, SRIGAERE e ph B o del 2 1 i AR B 1 system $2HL.

NOTE! These had better be the same as in bootsect. s!
PR IX SRR I A bootsect. s HHIAHTA] !

26



W2 B3R linux/boot/

—
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[y =y

Do
o

)
—_

QO[O Lo Lo | DD DD DN [DD |[DD DO DO DD
RIEEBEIERIBISSIS RSN

[
o o

44
45
46
47
48
49

INITSEG
SYSSEG
SETUPSEG

0x9000 ! we move boot here — out of the way
0x1000 ! system loaded at 0x10000 (65536)
0x9020 ! this is the current segment | ASFEFHTLE B BCHubE .

' JEK bootsect FTAHIEL.

.globl begtext, begdata, begbss, endtext, enddata, endbss

. text
begtext:
. data
begdata:
. bss
begbss:
. text

entry start
start:

! ok, the read went well so we get current cursor position and save it for

! posterity.

Dok, FENRMAEREEIER, IR AR EORA7 LA 4S Ja AR

mov ax, #INITSEG

mov ds, ax

mov ah, #0x03

this is done in bootsect already, but..

¥ ds B HINITSEG (0x9000) » X EL454E bootsect FEfFH
wWEL, FZPTERE setup BF, Linus %157 2L/ HHT
BT

read cursor pos

BIOS ik 0x10 MBLGHRLIAES ah = 0x03

HBiN: bh = TS

RM: ch = FIFIRL, cl = P4,

dh = 7% (0x00 Z&Tii%i) , dl = %1% (0x00 Z7ei) »

Xor bh, bh
int 0x10 save it in known place, con_init fetches
mov (0], dx it from 0x90000

WA BECRO AR AL B EAFIE 0x90000 A&, &
FIIEA I 23 K HL

! Get memory size (extended mem, kB) ! N3 Ay ENAERII/ME (KB)

|
|
|

LA TR 0x15, IhfES ah = 0x88
i&A); ax = M 0x100000 CIM) ALITFEARIT ENTE RN (KB) .
A7 A CF B, ax = HESS.

mov ah, #0x88
int 0x15
mov [2], ax !B R N ESUEARAE 090002 4k (1 NMF) &

! Get video—card data:

X B TR S R s

! system 7F 0x10000 (64k) &b,

A4 BIOS Hhir 0x10, IHAES ah = 0xOf
RE: ah = FRFAIEL al = B, bh = YRTERi.
0x90004 (1 F) fEHCURTTL, 0x90006 f iz, 0x90007 45514

mov ah, #0x0f
int 0x10
mov [4], bx

!

bh = display page
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66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

mov [6], ax ! al = video mode, ah = window width

56 ! check for EGA/VGA and some config parameters ! fuf&r @7n /7 (EGA/VGA) FFENSHL.

! A BIOS Hilkr 0x10, BnThfgidss -Hr G R

! ThEeS: ah = 0x12, bl = 0x10

I 3&[A]: bh = BRE

! (0x00 - FE(iz, 1/0 ¥l1=0x3dX)

! (0x01 — Fpfafizk, 1/0 3 1=0x3bX)

I bl = LM ERNAT

I (0x00 - 64k, 0x01 — 128k, 0x02 - 192k, 0x03 = 256k)
lex = B REEESH(S WG

mov ah, #0x12
mov bl, #0x10
int 0x10
mov [8], ax I 0x90008 = ?°?
mov [10],bx ! 0x9000A = “ZZHEM W mNAE, 0x9000B = WviRas R/ M)
mov [12],cx ! 0x9000C = /n REMESH.
65 ! Get hd0 data DGR AMEE R R (R SR .

AR LM S AR R v kTR T ) B OxAT (K] B AR Y TSR 2 Ml

D SRR 1 ARNJAH, Wi 0x46 (117 AL 4R [ 2 MEE

U S ECRE . R 16 4771 (0x10) .

R Y BORE Y 20 0 R A BIOS A7 RPN I S KR, 0x90080 ALAFTRER 14>
DBEEEIAR, 090090 ALAFIICER 2 MBI .

mov ax, #0x0000
mov ds, ax

lds si, [4%0x41] ! BUPWrm & 0x41 A9{E, WRED hdo ZER > ds:si

mov ax, #INITSEG

mov es, ax

mov di, #0x0080 U AR H bk 0x9000:0x0080 = es:di
mov cx, #0x10 U AR 0x10 FT .

rep

movsb

! Get hdl data

mov ax, #0x0000

mov ds, ax

1ds si, [4%0x46] ! HCP W m) i 0x46 FfE, ED hdl SECE bl ds:si
mov ax, #INITSEG

mov es, ax

mov di, #0x0090 ! A& H AL 0x9000:0x0090 = es:di

mov cx, #0x10

rep

movsb

! Check that there IS a hdl :-) | i RGEMAAEE 2 MR, WRALFENE 2 MREE.
! FIFH BIOS i 0x13 FOE AR R T fE
I ThfgS ah = 0x15;
VN dl = IKENES S (Ox8X SEMEAE: 0x80 RS 1 AMEAL, 0x81 55 2 AME#D)
D ah = BEUE, 00 —HATIXANEL, CF EA7; 01 —Z4K0K, A7 change-line SC§F;

28



W2 B3R linux/boot/

! 02 ——EHIK (I BB %), 47 change-line S(#F; 03 ——2ffi#E,

90
91 mov ax, #0x01500
92 mov dl, #0x81
93 int 0x13
94 jc no_diskl
95 cmp ah, #3 DO EERNG Y (RE =3 7 ),
96 je is diskl
97 no_diskl:
98 mov ax, #INITSEG DS 2 MEEAAE, XSS 2 MR RIS
99 mov es, ax
100 mov di, #0x0090
101 mov cx, #0x10
102 mov ax, #0x00
103 rep
104 stosb
105 is diskl:
106
107 ! now we want to move to protected mode ... DN B IR BRATE AR A i TAE T .
108
109 cli ! no interrupts allowed ! ! BLIFAS fRVFriib,
110
111 ! first we move the system to it’s rightful place

|
U E R RATE system LS B IE BRI R

! bootsect 5| FFE/THF system BLEIZA R 0x10000 (64k) JFURHIAIE . T 4k

| system BB KK EEAL BT 0x80000 (512k) , BRI H AR s A 2318 55 P9 A7 Hukik 0x90000,

I FTLL bootsect 22K H & 8h F] 0x90000 JFUGHIHL T, FHHE setup INEEE) e 5 1 .

DR TR BRI I O 2 P AEAS system BIERFS ) 2] 0x00000 17, RIFEA 0x10000 £ 0x8F
DN AE R (B512k) ,  EHLHL ) W AR EE B T 0x10000 (64k) A .

112

113 mov ax, #0x0000

114 cld ! >direction’ =0, movs moves forward

115 do_move:

116 mov es, ax ! destination segment ! es:di=>H ByHshE (FILH K 0x0000:0x0)
117 add ax, #0x1000

118 cmp ax, £0x9000 I A 0x8000 BLITUR I 64k ARG FE ) 5¢ ?

119 jz end move

120 mov ds, ax ! source segment ! ds:si=>yEHblE (FLEA 0x1000:0x0)
121 sub di, di

122 sub si, si

123 mov cx, #0x8000 I #3) 0x8000 F (64k FH) &

124 rep

125 movsw

126 Jjmp do_move

127

128 ! then we load the segment descriptors

|
DE, BATINEBHETT .

DN RIF R 2B B 32 AL R RHRAE, T Intel 32 ALORABEAGMALTT AR T,
DA SRIK T3 T A ST A B A2 i P 1 B 2 s SR B PR B o 3 LA R U
|
|
|
|

D lidt 55 T B Bl ae & (1de) w57 ds, SN0 6 Ny, 0-1 PR ME R R N

DK () s 2-5 PR ER TR 32 7 b (bl , HIBR S W R
! 219-220 171 223-224 4TI U« WG R A 19— AR I (8 ) FRH AR A R IBT I
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[u—

—
wW
(e

—
w
—

—
wW
Do

oA A RO AR RS R, S R A LA AL, (RS R M

|

|

| Lgdt $5 4TI IR e (sdt) 7748, JURMEMIE S Tidt SR I0MIR. 2 miaT
SRR R (8 ) M TR BOUFEUR AR (YO 10FTR. Stk B
KRR (16 () . BiOMMEEAL (32 6D o BREFGL. BURTEMTE . SISV
ISR BB ATRR . 2 LRI 205-216 17

|

©

mov ax, #SETUPSEG
mov ds, ax

lidt idt_48

! right, forgot this at first. didn’t work :-)

I ds R AFRT (setup) Bo

! load idt with 0,0

Uon#E b iR RF R (1de) T 474y, idt 48 J& 6 T ERIA B
(I 21847) . i 2 TR R idt RIOEK, J54 78R idt £
[ T E 521K 8

! load gdt with whatever appropriate

UOnace RRA TR (gdt) T AEe, gdt 48 52 6 IR AERIN A &
IO 222 47) .

lgdt gdt 48

! that was painless, now we enable A20
U BL R EAR T, BRAEIRATIIT IS A20 Huht2k. 2 WAZFFR )G A% A20 {5 5 L6 i i .
call empty_ 8042 PN AL I T
VA S NP Es S N A DN L T S i 4.
mov al, #0xD1 ! command write ! 0xD1 #y-4g—FK /N3 E Hd 3|
out #0x64, al | 8042 f) P2 ¥ . P2 ¥ IAOAL 1 T A20 £k ik
U OEE B 3] 0x60 [
D SERER NG AR, B Az .
I A20 on ! IEIE A20 HulikZRiISHL

call empty 8042
mov al, #0xDF
out #0x60, al
call empty 8042 I BTN A S, NIFKIR A20 Lk B4k if .

146 ! well, that went ok, I hope. Now we have to reprogram the interrupts :—(

147 ! we put them right after the intel-reserved hardware interrupts, at

—
w

—_

—
(@]

—
[op}

—
1l
S

! messed this up with the original PC, and they haven’t been able to

! rectify it afterwards. Thus the bios puts interrupts at 0x08-0x0f,

! which is used for the internal hardware interrupts as well. We just

! have to reprogram the 8259’ s, and it isn’ t fun.

AU B UNER . IR FRATT 20 ) h BT A T g R B

P BAPK AT IE A AL T intel TREAFBELE P TS I, 76 int 0x20-0x2F.

PDZETR RIS SIS . ANERE IBM ZEJR PC AL T, UGB EAE Al ek,
'l PC ML bios ¥ EAE T 0x08-0x0F, X Eerfy iyt ] T~ A & Ad A o b

PU T PLRRAT T 26 8259 Hh INTHE ISR HEAT g AR, X RUER R ED

!
!
! int 0x20-0x2F. There they won’ t mess up anything. Sadly IBM really
!
!
!

mov al, #0x11 ! initialization sequence
! O0x11 FoRWiniean 2 ITaa,
Do ICWL a8y, Fomiduifilik. 2 h 8259
DYk, BJa BRIk TCWA i A
out #0x20, al ! send it to 8259A-1 ! Ki%F| 8259A EH5H .
.word  0x00eb, 0x00eb I jmp $+2, jmp $+2 1§ FKonHuite Ak,
DRI RR A, BRBI TN 4454, EIERER.
!

out #0xAO, al and to 8259A-2 ! FRARILS] 8259A o
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—
©

—
o

—
-3
—

—
-3
Do

—
-3
w

—
-
N

—
-3
ol

—
-3
»

—
-2
-3

—
-3
<o

—
-3
el

[
o
o

[
co
—_

[
co
[\

—
0
w

—
o
~

—
co
($a]

—_
o
»

—_
co
3

—_
o
co

—
©

—
o

—_
—_

—_
[N

[
w

.word  0x00eb, 0x00eb
mov al, #0x20 ! start of hardware int’s (0x20)
DIREDR ICW2 fir 27, RIS, ZHRATHE.
out #0x21, al
.word  0x00eb, 0x00eb
mov al, #0x28 ! start of hardware int’s 2 (0x28)
DOIREE T TCOW2 dr s, AT .
out #0xAl, al
.word  0x00eb, 0x00eb
mov al, #0x04 1 8259-1 is master
PR ICW3 fr A, S IR2 M INT.
out #0x21, al
.word  0x00eb, 0x00eb
mov al, #0x02 1 8259-2 is slave
POIRMCE T ICW3 27, o AES (1) INT 3 2] 32085
! A IR2 51 L.
out #0xAl, al
.word  0x00eb, 0x00eb
mov al, #0x01 I 8086 mode for both
LIRS ICWA i, 8086 HEE; il EOT
VT, WRIEFEAREAL. VIRE R, i
out #0x21, al
.word  0x00eb, 0x00eb
out #0xAl, al
.word  0x00eb, 0x00eb
mov al, #0xFF ! mask off all interrupts for now
DY BT T T SR
out #0x21, al
.word  0x00eb, 0x00eb
out #0xAl, al

! well, that certainly wasn’t fun :—(. Hopefully it works, and we don’t
! need no steenking BIOS anyway (except for the initial loading :-)

! The BIOS-routine wants lots of unnecessary data, and it’s less
“interesting” anyway. This is how REAL programmers do it

! Well, now' s the time to actually move into protected mode. To make

! things as simple as possible, we do no register set—up or anything

! we let the gnu—compiled 32-bit programs do that. We just jump to

! absolute address 0x00000, in 32-bit protected mode

PYomE, BIX BRSO, AHEIXFERE TAE, 1 HIERA AT FHZEZ KK BIOS T (BT
'Y WA RO, BIOS FHEFESRIRZ A LB A, W H e — fd sk, Md “HIE” 1
LYORRT A T .

|
|
|
|
|
|
|
|

DX RREHAN 32 AP ERAIEIT. HAMENESRE T (Insw - Load Machine Status Word), WK
B2 AE RS CRO, LA 0 F 1 K53 CPU T ARy .

mov ax, #0x0001 ! protected mode (PE) bit ! {#F I LLAA7 (PE) .
Imsw ax ! This is it! ! gUXFEMNZERMLESIRAST!
jmpi 0,8 ! jmp offset 0 of segment 8 (cs) ! Bk % cs B 8, A% 0 4b.

FATELH system BERFEZ)E] 0x00000 FFEERIHLTT, AT LAIX B AW AZ k& 0. X B AJBL
R 8 B4R B T RIBOERERT T, H T PRl 77 2 RN IR 75 2 10 LA T R 1
R o

BUEPTFRKE N 16 7 (2 FT5) 5 A7 0-1 RoRIERIFFALL 0-3, linux HAERGH
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FRIHL: 0% (RGP M3 US54 2 HTIEFARR T (0) 182 Rk
WFFER (1) A7 3-15 ARRFFRINRT], Fr HIEES LI T LABOE T
8(0b0000, 0000, 0000, 1000) F i RAEFR L 0. A F 4 iR R s 130, %5545 1
A FEH R 0 (200209 47) , R BB S st 4 AT system FRACHS .

194
195 ! This routine checks that the keyboard command queue is empty
196 ! No timeout is used — if this hangs there is something wrong with

!
!
197 ! the machine, and we probably couldn’t proceed anyway.
DR HEAN TP A A e 2 AR AT . X AT T - X AL,
U] PC LA I, AT INE AR BN T .
U RN G R S CRETAAARA 2 = 00 AL HIT S a4
198 empty 8042:

199 .word  0x00eb, 0x00eb ! X @M MERAL4RS LAY (BEL 2N 1)), AHY T REIF 4 4f .
200 in al, #0x64 | 8042 status port ! i AT BEAIHIRUIRA TS,

201 test al, #2 ! is input buffer full? ! MERAZ 2, g ANZEM 280 2

202 jnz empty 8042 ! yes — loop

203 ret

204

205 gdt: AT R I AL . RRFF L 2 A 8 KM RlR FF A B

XEAHT 3 MR, 5 1 TLH (206 47) , A5G4, 52 Tk ARG EL
FEIRFT (208-21147) , 2 3 WijE R G EH Botiih 7 (213-216 47) o REAMIAFT 1) HAK
T XZWANFR G

206 .word  0,0,0,0 Ddummy DS L AMEIRTE, ANH.

207 ! IXHAE gdt RPHRAL Y 0x08, 2 INEACKY B A A7 g (BOEFEART) I, Al ] 2 XA m A 1

208 .word  OxQ7FF I 8Mb — 1imit=2047 (2048%4096=8Mb)
209 .word  0x0000 ! base address=0

210 .word  0x9A00 ! code read/exec

211 .word  0x00CO ! granularity=4096, 386

212 ! JXHAE gdt RPHIMEEL 0x10, e Beay f74% (I ds 58 I, A B2 XA 1 -

213 .word  OxO7FF ! 8Mb - 1imit=2047 (2048%4096=8Mb)

214 .word  0x0000 ! base address=0

215 .word  0x9200 ! data read/write

216 .word  0x00CO ! granularity=4096, 386

217

218 idt 48:

219 .word 0 I idt 1imit=0

220 .word 0,0 ! idt base=0L

221

222 gdt 48:

223 .word  0x800 ! gdt 1imit=2048, 256 GDT entries
VAR JRRKSER 2k A5, BUONERE 8 AT LR — AN B 77 10
Uopr LRI 256 T

224 .word  512+gdt, 0x9 ! gdt base = 0X9xxxx
DAANTATR R AP e PE R IE: 0x0009<<16 + 0x0200+gdt
R 0x90200 + gdt (HIFEASHE B b i) A% kb, 205 47)

225

226 . text

227 endtext:

228 .data

229 enddata:

230 . bss

231 endbss:
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233 HEEFR

2.3.3.1 BIOS #15fifr i 0x10
X FL 0B b AR R F 09 ROM BIOS A o ir i FH 1 JLAS - 3h g
A SRIE R RAEE ALEiHBhThaeEs):
Ijfe5: ah = 0x12, bh = 0x10

ION/RIEME R | A | WA BEEA

T ah Iw%%?m,ﬁmﬁﬁ%ﬁﬁ
bh T IhEe5=0x10,
bh PABCIRAS -
0x00 - OB QHIRALSEL: 1/0 i HFE 24 0x3DX);
0x01 - FRERIK QRRRURE A 1/0 i 5kl 0x3BX);
e Horpum DHuEE R X{ERTY 0 - £
bl L s W AE K/
00 = 64K, 01 = 128K, 02 = 192K, 03 = 256K
ch R PR B AR A B
BT VAR
0 FRPEL 1, IR 2
1 e 0, IRA 2
2 FRPELE 1, IRE 1
3 kL 0, IRAS 1
47T KAER Ch o)
cl WUARTF DG EA B
IR Al R BT VAR
0 TFIE 1 KM
1 TFE 2 K
2 JFE 3 2k 145
3 TFE 4 K
4-7T  KAEH.
J5E 46 BGA/VGA JT 6 4 B -
0x00 MDA/HGC;
0x01-0x03 MDA/HGC;
0x04 CGA 40x25;
0x05 CGA 80x25;
0x06 EGA+ 40x25;
0x07-0x09 EGA+ 80x25;
0x0A EGA+ 80x25 Hfifh;
0x0B EGA+ 80x25 Hiff,

2.3.3.2 BEEEXSHFT (“INT0x41”)

RS, int Ox41 (KB B8 (4 % 0x41 =0x0000:0x0104) FEHRIFH:AS A o IR (1) b
bE, TS AMER AR . ST 100%H AW BIOS K, X AFHCE RS HERMES 1) Huhk
FO00h:E401h. 25 “AMERIEASER N CIHHEAA T int 0x46 H ) A7 B A .

*k BREEASHERR
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it | Kb ]
0x00 T EAIEAE
0x02 | Wk
0x03 =2 FHAGIRNG R AT I (X PC XT AFH, L& 0)
0x05 7 THA BRI TAMEFE TS (T 4
0x07 FAT | K ECC KR (X XT A, ek 0O
0x08 AT | BT (RshE SRR
7.0 KH
i 1 fR# (0) GGk IRQ)
7 2 FAVFEAL
73 LSRR T 8 W 1
7 4 RH (0)
A PRI A AP R IR, W) 1
7. 6 A% 1| ECC HR,
A A% 1 Ev5 ) F
0x09 TS| RSB (XT A, HLEh 0
0x0A FAT | MEAAEBEEHE U XT A, ek 0)
0x0B FAT | AR AREERE (X XT A, ek 0)
0x0C oo | BESRAE R (IR KRR S
0xO0E T | BEMLIE R X AR
0x0F | R
2.3.3.3 A20 btk £% (o] #

1981 4F 8 FJ, IBM 2wl dse )4t AN A4 0L IBM PC 48 FH () CPU /& Intel 8088. 7EiZiMoL Hadil2k
AT 20 (A0 - A19) o 784 P77 RAM H AT JLTT KB B2 IMB i, 20 AR k28 U2 68 ok S B 2e Y
18. HPrae - bm s m ik J2 OxfErf:0xfEff, WHY 0x10ffef. X T H 0x100000 (IMB) (1)1l k-4 R
INHBERZER) 0x0ffef. 4 IBM 2w T 1985 4E5 | N AT ML, {FH 12 Intel 80286 CPU, H.A5 24 tRHuHEZE,
S Sk 16MB, JF HA —AN 5 8088 s e A M s iz AT Uy . AR, 7 M IMB I & AIANRE
4. 8088 JFESCHLMEE - HEIAGE . (HJE I AT —SF8 R R i R S L AT TR . AT
SEILSER AR NE, IBM 2wl & B T A — AN ORI 3 82k 11 0x100000 Huhik EERFAT o H T8 4N 8042
BRI BRI S N Sl g 1 P2, S P21), FHRAEAH T i% 51 R AR 4 51 T HhX
ANHHELCRET o A5 T RIEAR R A20. W e E, WILLEE 20 S DA F b ARBE G BR . AT SEER T ek

M TAENLES B B, BRIASAE N, A20 shib 22251000, Fir DUERAE RS 08 FHOE M 772k T A &
{HE TS AN T AE T 1 B AR, BRI — AR RS IR0, DR 3E 5 e J LR i 7 vk
TP

X A20 f5 5 e AT I 1) H 5 v el i v B AL A 0 L. XL setup. s FRJP (138-144
A7) B 73X M R ) 20 ) T30 — e AR Aol L w] LU e 7 SORMMEE G A20 2R )45

A LCERAE R GRS A20 (1) FNAE AR R SERE 5 AR s AT 2 [ 3R A T e 4 IR b vk R v ) — 38 2
F T B R T 2R ARG, DRI AS e A P B B 42 ) A20 2k AT#E . Mtk s 1HE T —A> A20 PR
[ 12630 (Fast Gate A20), ‘B 1/0 ¥ 0x92 SKALFE A20 15 54%, B80T 3 T ME - ) B A 42 1h) S B A
o X TATEBI IR RS R 0x92 diy L RER ], AHE Zul LHBAT il RE B SL B 3R AL H11
WA SRt I, imidE s R g i 1Ak

AT — 7 LW Oxee 3 I RTF RS A20 1554k, 5% 2324 11 A20 15 54;.
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2.3.3.4 Intel CPU 32 I {®#E1TIER

Intel CPU — ] LAZE I RPEA FigqT, BPsebbbAi ARy 50, H 1 Intel CPU (8088/8086)
HA TARE SR T, 5N 2 BRI AT BAMTSS . ST Intel 80386 LA Ffryith Ik if LB ATHE 32 7
TR B N BT B RIS LR 2T 55 SCRF 4G IIERNAT s SCREBLA TS SCREPIAFI IR
B SCRPREAL

BRSPS AT AL AR Linux WAZ I EZEIEAE, (H TR iaamie, T fE s 24 m] Ll
ZHEBIG M. (AR T2 et A P S 7 ARG 48, o e/ — /AT 45T, b BLIE 1A%
setup. s PP FI N1 head. s F2/F1EA, A ESEH] O BUERERT . BCRIARTTRI 80x86 ¥ 714 T AL .
BUEPEAT
AN, ZetErhhb, PEiHhE

BOEFEAT 1% 30

2.4 head.s &

2.4.1 ThgEHEIR

head. s FEFPAEREGN )5 » S BIEB R sy s tem BB 5 B T FAR 3, IXABAIEE N A A BRI S (head)
FEFFI S A . WIXEITUR, AR SE A B REAE R MI2AT T . heads. s Y4 L iy IR T2k sCANA]
BRI S AT&T MV gmiE a0, JF B2 GNU (¥ gas Rl gld MHMTHIRIER:. iR b AF
(BT T N2 B A

X B s2fr EAN T N AELE 5t bl 0 A TFEA I T o XA ThAE ELAS e — . & e g s AN
B, BRI E PR TR, 3 256 T, RN R IR ) — AN IR AT R N AR . SRS
W E AR R . B YR HE 0 5 IM JFARA M W AAHELER B 732, Rl A20 Mkl 2 2 75 3L )
TER SR IT R, WILEDT Al & T IMb W BE N A2 bk IS CPU S2fm K237 18] (TP MOD 1Mb) HihikAb P9 25),
AT AR R ILBEAT T WBEAFEAEIR . ARG IR PC WL S A B g8 05 s JFEAERs I 3 Ao
CRO " EAH N AR AT o A5 BB Sy TURBRALA], K 00 H SR IBAE 4ot ) BERIE 0 FHaRkt, S0 5 e
AANTUER (] F-hE 16MB AT, I 5l v B E AT T IR I o S5 i IR [958 A K TS ISCE AEHERR H /ini t/main. ¢
TP bR, 29847 main O 2T

2.4.2 KGR
5% 2.4 linux/boot/head. s 2

linux/boot/head. s

* X K X

(C) 1991 Linus Torvalds
*/

/%

* head.s contains the 32-bit startup code

*

* NOTE!!! Startup happens at absolute address 0x00000000, which is also where
* the page directory will exist. The startup code will be overwritten by

[=NNeNIcNEN NN =Ny JCR NN

—_

—_
—_
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* the page directory.

*/
/%

* head. s & 32 )AL .

x YRR 32 f7 S B ACH & Ltk 000000000 FFLG T, 3% B R [RIFE & 51 B Sk A7 78 1y
% [RIGIX HL ) JE s AR Rl Ut H S s

= IS
wW DN

*/
14 . text
15 . globl _idt, gdt, pg dir, tmp floppy area
16 pg dir: # JUHFRHSEBAEIXE,
17 startup 32: #1822 1T IR BE KN A
18 movl $0x10, %eax  # XJ I GNU L4k, RANHEELELL $ iR, AL Rk,

# REANFAARAEELL % Ik, eax X2 32 A1H) ax FFAF .

#OIER KR OALT 32 s friiat, X LK $0x 10 FEAGEHEHIE 0x10 B4
# BeArAras, ARSI AR BB TR T WA, B IR A e IR AR
#OERRAT. AT OGERFFIULIIIES W setup. s W 193 47 FIMUEI . IX HL$0x10 175 STk
# RPALZR 0 (B2 0-1=0) « EPEAJRHIRFTE (67 2=0) PR 1 T (f7 3-15=1) » ‘BIIE4FHR
# R B BLE R I, (RIS AT I R AR S 2 WA setup. s Hh 212, 21347)

19 mov %ax, %ds

20 mov %ax, %es

21 mov %ax, %fs

22 mov %ax, %gs

23 lss stack start,%esp # #FJ7N stack start=Pss:esp. stack start Wit PEfETy
# NRET BB A AR HERR A ST

24 call setup_idt # B TP T RR AR R .

25 call setup_gdt # AR E SRR TR T

26 movl $0x10, %eax # reload all the segment registers
# HEHUINET A BT AR .
# 7FE AR A R TR gdt 25, CS AR AR T4
# 7 setup gdt PEHF ML T .

27 mov %ax, %ds # after changing gdt. CS was already

28 mov %ax, %es # reloaded in ’setup gdt’

29 mov %ax, %fs

30 mov %ax, %gs

31 lss stack start, %esp

# 32-36 17 H TR A20 HuhE£E 25 C A HFH o SR 5L & ) A7 B dE 0x000000 45 ANAT =
# —ANEUE, ARG HENAAHEE 0x100000 (IM) Ab A2 A5 2 I X A Efi . Wik — EAH R RS, st—H
# R 2, WEIZEEIN. FEML. Romdhhl A20 LR R, 45 SAREERT IM LA A7 Sk

32 xorl %eax, %eax

33 1: incl %eax # check that A20 really IS enabled

34 mov]l %eax, 0x000000 # loop forever if it isn’t

35 cmpl %eax, 0x100000

36 je 1b # ' 1b" Kol Ja (backward) BhEEFIbR S 1 25 (334T)

# e 5 RN [ AT (forward) BEEETIbR 5 5 25

37 /*
38 * NOTE! 486 should set bit 16, to check for write-protect in supervisor
39 * mode. Then it would be unnecessary with the “verify area()”-calls
40 * 486 users probably want to set the NE (#5) bit also, so as to use
41 * int 16 for math errors
42 %/

/%

* VR A THXEETE, 486 Mz 16 A1, VR BB T HE R,
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43
44
45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63

64
65
66
67
68
69
70
71
72
73
74
75
76
77

* WA verify area O " HA AT T . 486 [ /7l 2R NE (8#5) &7, A&

s ONHUA MBS AR int 16

*/

# NIXBAET (43-65) M TR A Hes e LS I R AP . J7 ik RAE SUI% I %5 47 4% CRO, 7
# BORATEPP R BEAS BT DU T AT — AU SE RS, 0 B R T U D AR B2 5y AN A
# i EBLE CRO I PR BEES 0 SUOL EM (67 20, JFSIAL PR AR BRESAFAERR S MP (A7 1D &

movl %cr0, %eax # check math chip
and]l $0x80000011, %eax # Save PG, PE, ET
/% “orl $0x10020, %eax” here for 486 might be good */
orl $2, %eax # set MP
movl %eax, %cr0
call check x87
jmp after page tables # B3 13517,
/%
* We depend on ET to be correct. This checks for 287/387
*/
/%
s AT ET S5 IR TERAS I 287 /387 fAAE 515 .
*/
54 check x87:
fninit
fstsw %ax
cmpb $0, %al
je 1f /* no coprocessor: have to set bits */
mov1l %cr0, %eax # U RAFAE R m) TR B bR 1 &b, RIECE er0,
xorl $6, %eax /% reset MP, set EM */
movl %eax, %cr0
ret
calign 2 # XM align 2"/ SURTRAEMIA AN FFIREE, "2 Ko 4R ik 5 2 A8 %,
# A% 4 A A 5 N AR R AL
1: .byte 0xDB, 0xE4 /% fsetpm for 287, ignored by 387 */ # 287 {AbBERSAL,
ret
/%
*  setup idt
*
* sets up a idt with 256 entries pointing to
* ignore int, interrupt gates. It then loads
* idt. Everything that wants to install itself
* in the idt—table may do so themselves. Interrupts
* are enabled elsewhere, when we can be relatively
* sure everything is ok. This routine will be over—
* written by the page tables.
*/
/%

* NNZXBOE BCE P TR 7Y setup_idt

*

kg IR TT R idt BEERCRAT 256 NI, JFEHRI ignore int KT, SRJRINZ T
* fIRATR A Ay () 1idt $84) o JOESCHI P LU P2 3 I7E e o —1
s HRIE I BT e 25 TR R 2 Bl D3R o e

*/

# PR AR TP LR 8 T, (AR X 2 JRRP I, B AR
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78
79
30
81

100
101
102
103
104

105
106
107

# (Gate Descriptor). ‘B 0-1,6-7 Pz, 2-3 FWRIEHS, 4-56 FiE ik,

setup idt:
lea ignore int, %edx # ¥4 ignore int W RMbE (WEE) {HDPedx FIFEE
movl $0x00080000, %eax # KIS 0x0008 BN eax HIm 16 i,
movw %dx, %ax /* selector = 0x0008 = cs */
# M ERG 16 A7 B eax HIK 16 [, e eax 5F
#1 1R K 4 T ME.
movw $0x8E00, %dx /* interrupt gate — dpl=0, present */
# I edx ST AR 4 F(E.
lea _idt, %edi # idt 2P IR AT L A k.
mov $256, %ecx
rp sidt:
movl %eax, (%edi) # ORI W TR AR EA R T
movl %edx, 4 (%edi)
addl $8, %edi # edi FRMIEXH T —I0,
dec %ecx
jne rp sidt
lidt idt_descr # Ik R Wi iR R R A A AR .
ret
/%
*  setup gdt
*
* This routines sets up a new gdt and loads it.
* Only two entries are currently built, the same
* ones that were built in init.s. The routine
* 1is VERY complicated at two whole lines, so this
* rather long comment is certainly needed :-).
* This routine will beoverwritten by the page tables.
*/
/%

* WHEARIBFFERIN setup gdt
* XANTRFRE NIRRT R gdt, Ik, e TR, S5h7
* M. ZTRETFRAEMAT, “dEWm” 224 IULUARTERXAKNEETO.
setup gdt:
lgdt gdt descr # A AR TR T (WA DB, W 232-23817)
ret

109 /

—
—
A~

11

(@)}

* I put the kernel page tables right after the page directory,

* using 4 of them to span 16 Mb of physical memory. People with

* more than 16MB will have to expand this.

*/

/% Linus ¥ W NAE IR BEBAE L H R 2 G, T 4 A8k T4k 16 Mb (BN 1E .

* WRARA 2T 16 Mb NAF, Bie LA X BETY iz il

*/

# BAIURK N 4 Kb 7, RN TURIAG 2 4 ANy, BN R L m] DIAE 1000 4SR50,
# R AERIGE 4 Kb ks a], WA SRR BLSHIE 4 Mb BN AE .

# DURIAE AN TUHT 0-11 A7AFC—28h5 &, WUETRIENAET (P AL 0)« BBV R/W AL 1) .
# E PSR Y A (U/S A7 2) « s isdod GERAET) (D A7 6) 5% RITHIAL 12-31 /&
# UUHEMh IR, TR B — DA A R B 4G

.org 0x1000 # MWF 0x1000 AbIFAG /& 55 1 NIk (% 0 JHARAKEAF IR H )«
pg0:
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117 . org 0x2000
118 pgl:

120 . org 0x3000
121 pg2:

123 . org 0x4000
124 pg3:

126 . org 0x5000 # SN I A AR B AR 0x5000 Ab T .

127 /%

128 * tmp floppy area is used by the floppy—driver when DMA cannot

129 * reach to a buffer-block. It needs to be aligned, so that it isn t

130 * on a 64kB border.

131 */
/% 4 DMA (CEEAFfEAS VTR ANREVS i Z2 iy, R tmp_floppy area PIA7FER
* LA ELR IR FE A . hE TR SR, XA IS 64kB 1.

*/
132 tmp floppy area:
133 .fill 1024, 1,0 # JLOREA 1024 T, A3 175, HHAEHUE 0,
134
# NI LN ANHERAE (push]) FH T4 A /init/main. ¢ FEFF AR BIVEHES
# AT 3 MAARIE A REAE AP, W2 Linus H TR AR B2 B IEHLA S H O,
# 139 AT AFRERAE AL H main. ¢ BRI B 50 R0 R I A BRI, e DA dn 2R
# main. c FEPICAR R, BLa R PR B bR L6 A4ReEHAT 2, W RIZEHIL.
# 140 17K main. ¢ MUHbEE R ANHERR, XFF, FEIXE 73 TIAREE (setup _paging) ZWJA
# AT ret’ IRMEHEA I 2K main. ¢ FEFPHUHIMESR HHERR, I EPUT main. c P ET .
135 after page tables:
136 pushl $0 # These are the parameters to main :-—)
137 pushl $0 # X main BBAPIISEC (38 init/main. c) o
138 pushl $0
139 pushl $L6 # return address for main, if it decides to
140 pushl $ main #° main SEHNIFFERE AT main BN EER IS TR,
141 jmp setup paging # B R 198 1T,
142 16:
143 jmp L6 # main should never return here, but
144 # just in case, we know what happens
145
146 /* This is the default interrupt “handler” :-) */
/% R HGEBA P T “ AR © */
147 int_msg:
148 .asciz “Unknown interrupt\n\r” # O PR RS (R AT) 7 .
149 .align 2 # 3% 4 7T SO0 S N AR
150 ignore int:
151 pushl %eax
152 pushl %ecx
153 pushl %edx
154 push %ds # XHPFER! ! ds, es, s, gs SFHMRE 16 AL AFAEA, (AR
# RS UL 32 ML NAR, BN 4 AN AT IO HER A3 )
155 push %es
156 push %fs
157 movl $0x10, %eax # EBUEEEFRT (ff ds, es, fs I8 gdt P HIEIEED .
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mov %ax, %ds

mov %ax, %es

mov %ax, %fs

# JCUAH printk REGSHIRE Gk Ak,

# %R HAE /kernel /printk. ¢ F,

# ' printk’ /& printk ZniE B AR IR

pushl $int msg
call printk

popl %eax
pop %fs
pop %es
pop %ds
popl %edx
popl %ecx
popl %eax
iret

# kBl GRS I R CPU ARG T fe4% (32 A1) fHMFfHE) .

~
*

Setup paging

This routine sets up paging by setting the page bit
in cr0. The page tables are set up, identity-mapping
the first 16MB. The pager assumes that no illegal
addresses are produced (ie >4Mb on a 4Mb machine).

NOTE! Although all physical memory should be identity
mapped by this routine, only the kernel page functions
use the >IMb addresses directly. All “normal” functions
use just the lower 1Mb, or the local data space, which
will be mapped to some other place — mm keeps track of
that.

For those with more memory than 16 Mb — tough luck. I’ ve
not got it, why should you :-) The source is here. Change
it. (Seriously — it shouldn’t be too difficult. Mostly

I left it at 16Mb, as my machine
even cannot be extended past that (ok, but it was cheap :-)
I’ ve tried to show which constants to change by having

some kind of marker at them (search for “16Mb”), but I
won’ t guarantee that’s all :—( )

change some constants etc

KX K XK K K KX K K K KK K KK K KK X K X

*
2

/%

AR W B AR cr0 k& (PG AL 31D SRJA Z% AT 14 TTAL L T fE,
BN TTRITAINZ, DIEZMETET 16 MB (A NTE. 20 TRHMECEA S AR EN
Mk (RIS AMb LS B KT b AR .

R R I BB Y 12 X AN TR P AT T AR, ARG YA R AL
>IMb stk BT 7 BB T IMb stk s R), B R R s s 1),
bk PRH B e B — S gy 2 —— mm (AP B P ) S BLIX S T o

XTI 2T 16Mb WAFII Ak — Kegia T, b, It amasfHO. e E,
XPEHATIESE . (SERR b, IXIEAKRWAER . 5 R e 5. Rt E RN
16Mb, AFRIIPLAS B AT AR AR XA CER, RPBREERO) .
R gt v E I RbRE RS RS T R “16Mb” ), (HIRABELRIE/FIX L
* AT T ®) .

*/

*
*
*
*
*
*
*
*
*
*
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203
204
205
206

207
208

Do DO
—_
(el Ne)

N}
—_
—_

(N}
—
N}

N}
—
w

[\
—_
S

N}
—_
(@]

)
—_
»

Do
—
-~

Do
—_
co

.align 2 # Fi 4 AT 05 A ik A
setup paging: # FISEXN 5 WUNAE (1 IUHZ + 4 IR EEF
movl $1024%5, %ecx /% 5 pages — pg dir+4 page tables */
xorl %eax, %eax
xorl %edi, %edi /% pg dir is at 0x000 */
# T H s 0x000 Huhik JF46
cld;rep;stosl

# ORI 4 AJBE T H R, AT 4 AN TURPT DU TR R E 4 T

# O H RIS R S R IR kR, A AN 1. S0 R 113 4T R .

# “$pg0+7” F£7r: 0x00001007, &7 HgR P 1 1.

# A 1 ANTURFTERHEE = 0x00001007 & OxELFFFO00 = 0x1000;

#5 1ANTCRIBIEARE = 0x00001007 & 0x00000fFf = 0x07, F/RZLIAEAE. M AL,

movl $pg0+7, pg dir /* set present bit/user r/w */
movl $pgl+7, pg dirtd /% 7 %/
movl $pg2+7, pg dir+8 /% 7 %/
movl $pg3+7, pg dir+12 /% 7 */

# NI 6 TG 4 MR PFTAIAZ, 0 4(TFR) %1024 (00/ 7T ) =4096 11 (0 - 0xfff),
# W HVRERR S BN AT 4096+4Kb = 16Mb.

# BRI N AL URTITIE B N AR + AR GXEIN T .

# AF e N G — DN IUR I G — BT AR BRI S o — AN DUR o — TR JUR
# fLE S 1023%4 = 4092, P n — DU B Ja — TR AL B 2 $pe3+4092,

movl $pg3+4092, %edi # edi=df)n— ARG I,
movl $0xfff007, %eax /% 16Mb — 4096 + 7 (r/w user,p) */
# dJa 1 IO R AR A A DI k2 0xFFF000,
# i FJEtERRE 7, EA OxFEFO07.
std # T IALEAL, edi {HIBY (4 FT) .
1: stosl /% fill pages backwards — more efficient :—) */
subl $0x1000, %eax # RRESE I Py R 0x1000.
jge 1b #OWRANT O NSRS ET .
# W UL H SRIERE AR erd UM, FRM T H K.
xorl %eax, %eax /% pg dir is at 0x0000 */ # TiHFELE 0x0000 &bk,
movl %eax, %cr3 /% cr3 — page directory start */

# WE BT AR Cer0 ) PG AR, A7 31)

movl %cr0, %eax

orl $0x80000000, %eax # W PG HRE,

mov] %eax, %cr0 /% set paging (PG) bit */

ret /* this also flushes prefetch—queue */

# AR GUAR R AR S 5 BEORALHI e A 48 2 BB UGG 2 BAS1, X LI 2R [FlHE4 ret,
#AZIR PR 15— MERE KR B main REPROHAESR, JFITA6IE4T/init/main. ¢ 2P,
# AP RIILEIESTR T .

.align 2 # A4 T NS N A ki

.word 0

idt _descr: #NIMAT R 1idt 52910 6 FZEES. K, Auk.
.word 256%8-1 # idt contains 256 entries
.long idt

.align 2

.word 0

gdt descr: # ORHIAT S lgdt $54 10 6 F i ERfEs: KA, JEhk.
.word 256%8-1 # so does gdt (not that that’s any
.long gdt # magic number, but it works for me :°)
.align 3 # 1% 8 Ay AN SF A kA B
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DO DN
w
w

32 idt: .

fill 256,8,0

# idt is uninitialized # 256 T, 45 8 77, 1H 0.

# AR A4 W CRHD RSB Bl BeRRfT . REBUARF, Hrp
# RGEBAIATT Linux WAIRHA . JEIHETR T 252 TRy =), T 8cE P g 4r 45 1

# JRTRHIART (LDT) RN B (RAE 55 RS B TSS AR FT

# (0-nul, 1-cs, 2-ds, 3-sys, 4-TSSO, 5-LDTO, 6-TSS1, 7-LDT1, 8-TSS2 etc...)

[\
~

_gdt:

[N}
w
(@a]

[\
w
»

N}
w
s

[\
w
co

.quad 0x0000000000000000
.quad 0x00c09a0000000fff
.quad 0x00c0920000000fff
.quad 0x0000000000000000
.fill 252,8,0

/%
/%
/%
/%
/%

NULL descriptor */

16Mb */ # AURS B KACTE 16Ms
16Mb */ # Hds B KT 16M.
TEMPORARY - don’ t use */

space for LDT' s and TSS s etc */

243 HEER

2.5 NG
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% 3 FE VAL (init)
3.1 #i&

FEWNAZIEARRS Y init/ Hk A —AN S0 main. co REAEHATIE boot/ H 3 H 1) head. s F2J7 G A
PATBALES T main. co IZREF BRI, EIE T WINPT LA DRIAE B B R e (R A A i
i RS RUR 2 IR P IRRIA A . W R Re e A B BT BT A R Y, I8 A SEIX T Y 285 AR
RiZxt Linux WAZAT T REUR T ik

MIX—FETFh, AT b K C BEARS, g e lr B — &0 C S AR BIFH—AS
ZA0L /& Brian W. Kernighan #l Dennis M. Ritchie =51 (C &P &IMET ), X% P LT TIRE
FOECZH R, n] DATE SN C B 5 I OCHEE.,

FEVERE CIBF AR, N T SR IRA FEBAX A, BAVMER /7 F i BEa) s, AR5

AR IR NER ) S e FERE R S . W T RER P (SRS E G b)), AUHEREEE S SCIfRE, LA
WA AETE R NSRS FIN 45

3.2 main.c ¥

5K 3.1 linux/init/main. c 2%

Ilinux/init/main. c

% % % %

(C) 1991 Linus Torvalds
*/

#define _ LIBRARY  // & SO E &N T AHEE XA unistd. h H 1 WHRIC G A S 2545 5 o
#include <unistd.h> // *. h SK3CHFFTERIERIN H 362 include/, WIAEAHS oA FH B A 48 B A7
// WRASIE UNIX (bRHESL ST, MRE AT E H 3%, IFHXG 5 FEE.
[/ WRHERF S R AG RS @ LT S MRS 5 BONEA, IR M T S MR 2.
// WnSsE T LIBRARY , NS HE RG0S M RIC 4SS syscall0() %%,
#tinclude <time.h>  // WFAIZRAISLSCAF, Hirp i 8w ST tm G5 R R — S84 SCI [A] (1) o B E

|00 | [Oy |01 ¥ | DO [—

—
(=N Ne)

S*
* we need this inline — forking from kernel space will result
* in NO COPY ON WRITE (!!!), until an execve is executed. This
* Is no problem, but for the stack. This is handled by not letting
* main() use the stack at all after fork(). Thus, no function
* calls — which means inline code for fork too, as otherwise we
* would use the stack upon exit from ’fork()’.
*
* Actually only pause and fork are needed inline, so that there
* won’t be any messing with the stack from main(), but we define
* some others too.

DO | = [ == = ===
IBlele 5z lm=lE R =]

[\
—_
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22

*/

/%

* TR RN ISR A) - AL R QU HERE (forking) 5 S BUAAT S I &2 1] (COPY ON WRITE) ! !'!
* HE| AT execve WH] o X HER AT B oK ) AL PRI 712024 fork O P Z JG ANk main O 1 H]
* AR HER . DI ANGEE BRECOHA - IXEWE fork HEAFH AIKIACHS, 5 NFRATFEM fork OB H
s I At AR HIHEAR T o
% SEfr B pause M fork i ZAEHI AL 30, BLARIEM main O shANZ SR ELHER, (HZIRAT R I

* T HE LR
*/

static inline _syscallO(int, fork) // & unistd. h PG EACED . DURAN I Sa 10 01T H

// Linux W) RS FEr 0x80. % T2 BT R G0 FH I
/) ANAo. ZETEASEr B2 int fork O IR RS
// syscall0 L JafiE 0 RanTLSH, 1 2R 11N,
static inline _syscall0(int, pause) // int pause ) RAEH: EIEIRPIWAT, HI
/) WEME S

static inline _syscalll(int, setup, void *, BIOS) // int setup(void * BIOS) Z& A, XHT
// linux ¥tk AEXAFEF R BRAD
static inline syscallO(int, sync) // int sync ) RGP : EH A RS,

#include <linux/tty.h> /)ttty Sk, X THEIK tty io, HATHEE T HMISE. HH.

#include <linux/sched.h> // WREEREFLICH, & X TAES S50 task struct. 2 1 MIHATS
/] B . AT 2 DL T A SR IR A S 405 B RIS T
// RN G bR BORE T

#tinclude <linux/head.h> // head Sk3Cff, g X T 5 head. s FEJFHiIAFFEL (GDT, LDT)
// R CFEF.

#include <asm/system.h> // RGEKIHE. LLZEmIER e L T2 0w BEE N
[/ R/ W TSR A I e TR
#include <asm/io.h> // 1o 3k3CAF. PLZERIIR ANIC Gt i e XOAF do v R pR 2L
#include <stddef.h> /) RAEE XK. s LT NULL, offsetof (TYPE, MEMBER) .
#include <{stdarg.h> /] WRHESHCEL SR B e RS HAIR . B8R T
// KA (va list) fl=A % (va_start, va arg fll va_end), vsprintf.
// vprintf. vfprintf.
#include <unistd. h>

#include <fentl.h> /] SRS HISL SO o T S0P B LGB 17 B V42 1l 5 B0 5 1) e S
#tinclude <sys/types.h> /) RIS, T HARN ARG IR,

#include <linux/fs.h> /] RGO . B R AR (file, buffer head, m inode &) &

42 static char printbuf[1024]; // EF&STFFHEAH.

extern int vsprintf(); /) FER A BB R (FF kernel/vsprintf.c, 9217) .
extern void init(void); // BREUSEIE, WIiHiL (FF 168 17) o

extern void blk dev_init(void); // PE&WIUHL FFEF (kernel/blk drv/11_rw_blk.c, 157 1T)
extern void chr dev init(void); // Ffix&WIEN (kernel/chr drv/tty io.c, 3474T)
extern void hd init(void); /) TEAIIEFER (kernel/blk drv/hd. c, 343 47)

extern void floppy init(void); // HKIKHILAEWFEF (kernel/blk _drv/floppy.c, 457 47)

50 extern void mem init(long start, long end); // WAFEHWIEGHMA (mm/memory.c, 399 1T)

extern long rd init(long mem start, int length); //mEWEHIMEIL (kernel/blk drv/ramdisk. c, 52)

52 extern long kernel mktime (struct tm * tm); // B SEPNZETR (B .
53 extern long startup time; // WAZEZIIIE CFHLEED (BB
J*
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b6 #* This is set up by the setup—routine at boot-time
57 */
/%
* DUFIX S & i setup. s BEPAESI S HEER (W 237 2.3. 1 £ 2. D
*/
58 #define EXT MEM K (*¢(unsigned short *)0x90002) // W BLEP TENAE RN (KB &
59 #define DRIVE INFO (*(struct drive info *)0x90080) // fi#i#f =¥ KKk,
60 #define ORIG ROOT DEV (*(unsigned short *)0x901FC) // M X/FRGHHERHES .
61
62 /*
63 * Yeah, yeah, it’s ugly, but I cannot find how to do this correctly
64 * and this seems to work. I anybody has more info on the real-time
65 * clock I'd be interested. Most of this was trial and error, and some
66 * bios—-listing reading. Urghh.
67 */
/%
* e, R, R DX B RZES), (HIAFE G E ARSI, i R IR T iR
* OO T SERTIRITE 2 1Pk, IRIRAR B . IR SEH R R 1), LA T 4 bios F2)%, W!

*/
68
69 #define CMOS READ (addr) ({ \  // iXB{Z:13HL CMOS SEB 815 & .
70 outb p(0x80|addr, 0x70) ; \ // 0x70 ‘2B 15, 0x80|addr £ZE32ELfK CMOS PN A7 Hudl: o
71 inb p(0x71); \ // 0xT1 A& 5
72 1)
73

74 #define BCD_TO BIN(val) ((val)=((val)&15) + ((val)>>4)%10) // ¥ BCD Rh#& e pli k7
75
76 static void time init(void) // ZTFFE/FEL CMOS Bfgh, JE¥ & JFHLE ] startup time (7)) .

77 |

78 struct tm time;

79

80 do {

81 time. tm_sec = CMOS READ(0) ; // ZWJGETH CMOS WAFAIEK .
82 time. tm min = CMOS READ(2) ;
83 time. tm hour = CMOS READ (4) ;
84 time. tm mday = CMOS READ (7) ;
85 time. tm_mon = CMOS READ(8) ;
86 time. tm_year = CMOS READ (9) ;
87 } while (time.tm sec !'= CMOS READ(0)) ;
88 BCD_TO BIN(time. tm sec) ;

89 BCD_TO BIN(time. tm min) ;

90 BCD_TO BIN(time. tm hour) ;

91 BCD TO BIN(time. tm mday) ;

92 BCD_TO BIN(time. tm mon) ;

93 BCD TO BIN(time. tm year) ;

94 time. tm mon—;

95 startup time = kernel mktime (&time) ;
96 }

97

98 static long memory end = 0; // BB EAWAAE (40

0; // gk DR b bk o
0; // FEWH CHHIT 200 JHAIALE,

99 static long buffer memory end

100 static long main memory start
101
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102 struct drive info { char dummy[32]; } drive info; // FHTAFBAEESHEME .
103

104 void main(void) /* This really IS void, no error here. */
105 { /* The startup routine assumes (well, ...) this */
106 /%

107 * Interrupts are still disabled. Do necessary setups, then
108 +* enable them

109 #/
/%
s PO R T AE A, e s B BCE S ORI -
*/

// P THIX B H TR AE
// MRS =DPROOT DEV; il R undhhl=»buffer memory end;
// FLEsNFEEDmemory_end; ENIEFUHHIE  Pmain memory start;

110 ROOT DEV = ORIG ROOT DEV;

111 drive info = DRIVE INFO;

112 memory end = (1<<20) + (EXT_MEM K<<10); // WAFK/N=1Mb “FH5+5 N A7 (k) %1024 55,

113 memory end &= Oxfffff000; /) RWEAE] 4Kb (1 00 (TS

114 if (memory end > 16%1024%1024) // IR N AT 16Mb, F% 16Mb 1.

115 memory end = 16%1024%1024;

116 if (memory end > 12%1024%1024) [/ WRNAE>12Mb, ¥ 27 i XK 3ii=4Mb

117 buffer memory end = 4%1024%1024;

118 else if (memory end > 6%1024%1024) // TR A7 >6Mb, U 2% i X K i =2Mb

119 buffer memory end = 2%1024%1024;

120 else

121 buffer memory end = 1%1024%1024;// 75 W) & 2% X K ufi=1Mb

122 main memory start = buffer memory end; // FWNAEEIEAT B =22 X K

123 #ifdef RAMDISK  // Wnie LT ERAL, W3 AAERE D

124 main memory start += rd init(main memory start, RAMDISK*1024) ;

125 #tendif
// CATR R WAZ AT B A 7 T A4 TAE o B i S aF BRAE T AR PP IR N IE 255, SEfER
/) ANTET, AR, BT MG — XELE KO,

126 mem init(main memory start, memory end) ;

127 trap init(); // BEBETIWIAR A .

128 blk dev init(); // Hix&HILHIL.

129 chr dev_init(); // FRx&VIHL.

130 tty init(); // tty WldEt.

131 time init(); // WEITHLE I [E)=»startup time (JL 76 47) o

132 sched init(); [/ WEERRP MG O 74555 0 1) tr, 1dtr)

133 buffer init(buffer memory end); // WHEHYIIENL (B NFHERS) .

134 hd init(); // R .

135 floppy initO;  // HIKHILHAL.

136 sti(); [/ FITA WA TAEREGE T, R e

137 move to user mode(); // BEIH A,

138 if (Mfork()) { /* we count on this going ok */

139 initQ;

140 }

141 /%

142 * NOTE!! For any other task ’pause()’ would mean we have to get a

143 % signal to awaken, but task0 is the sole exception (see ’schedule()’)

144 * as task O gets activated at every idle moment (when no other tasks

145 * can run). For task0 ’pause()’ just means we go check if some other

146 #* task can run, and if not we return here.
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147 */
/xR ATTARMILE TS, pause O B EMRE A TLINERFE]— MG 54 &R
* [T AS, A5 0 (task0) JEME—RAMEN (S0 schedule )’ ) , KIMATSS 0 7E
s AT PRI () A S0 ChYE A e R AEE Ty , KX T4 0’ pause O N E KRG
* WATRFERAF & GA LML T LUET, WREA GRS R R, —HFHHAT pause 07 »
*/

148 for (;;) pause();

149 }

150

151 static int printf(const char *fmt, ...)

/) PR AR RO B % stdout (1), XHLRIRMEARE LB, S0 «fmt” 357 5E fiy 4%
/) R, S WA RbRHE C B . X PR IELFE vsprintf Q8] B —AM 1.

/) SRR vsprintf O B AL I P AF BN printbuf ZemIX, SRJ5 M write O K522t X (1N 7
[/ i BbRHE B (1-—stdout) .

152

153 va list args;

154 int i;

155

156 va start (args, fmt);

157 write (1, printbuf, i=vsprintf (printbuf, fmt, args));:

158 va_end(args) ;

159 return i;

160 }

161

162 static char * argv rcl] = { “/bin/sh”, NULL }; // PAHSATRER N S 800 757 44 .
163 static char * envp rc[] = { “HOME=/", NULL }; // H$ATREF I B REE 745 Fh 204 .
164

165 static char * argv[] = { "~/bin/sh”,NULL }; // A ks

166 static char * envpl] = { “HOME=/usr/root”, NULL };
167
168 void init(void)
169 {
170 int pid, i;
171
172 setup((void *) &drive info); // ULHUEERLZEGEE 7 X RA5 B2 FUAL R
/] R RSV (kernel/blk_drv/hd. ¢, 71)
173 (void) open(“/dev/tty0”,0 RDWR, 0); // HBE Ui J7 XITH A “/dev/tty0” ,
// 3K B N 2 6
// RBIIAIRES 0 — stdin FRUERIA B o
174 (void) dup(0); // ARG, PR 1S —— stdout FrifEfrH R &
175 (void) dup(0); // ARG, PRI 2 5 —— stderr FrifE HHAS 1A
176 printf (“%d buffers = %d bytes buffer space\n\r”,NR_BUFFERS,
177 NR _BUFFERS*BLOCK SIZE);  // 4TERZZip DX SRBOM G 704, FEP 1024 775,
178 printf (“Free mem: %d bytes\n\r”,memory end-main memory start); //ZFWHANAFTF1E

// R fork O AR —ANFJEFE (FAE55) o« X TR AN 3t RE, fork O ¥i[H] 0 1H,

[/ 0TI GRS K [H] b AR B RS 5 . L 180-184 A& Tt R PAT I N 2o %1 1ERE
// K T ARG 0(stdin), AR AT H /ete/re 0, FHAT/bin/sh ¥, S Hm
[/ ARy argy re il envp re L

179 if (! (pid=fork())) {

180 close(0);

181 if (open(”/etc/re”,0_RDONLY, 0))

182 _exit(D); // WRATIFSCAR R, MAR HY (/1ib/ exit. ¢, 10).
183 execve ( 7/bin/sh” argv_rc,envp rc); // BN/bin/sh FEfPHH4T .
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184 _exit(2);

185 }
[/ RS FEPATHE ] . wait O 25 A RS R Zal, SR PME RN & 7R RS (pid) »
[/ IR A IVE R SRR SR Tl RE I 4 N o & JRAFTBOR PPIRZS A B ALE . Witk wait O R [FHEA
/) TR, MR SEAy

186 if (pid>0)
187 while (pid != wait(&i))
188 /* nothing +/,

// WRPATELX L, UOH NI P IR AT e sk AR T R IR R e A A PR,

// A, WER “WIHGRARE P A IR R 1015 B IO AR AT . X T AT R I P RERE G BT
// VIRTIEB B AJRG (stdin, stdout, stderr), Fr@l@E—A&SiEiFREHEAS, REEHTIT

// /dev/tty0 1Bk stdin, FFEHIAK stdout 1 stderr. FHIRPUT RGEMREFLT/bin/she (HIXKFAT BT
/) SR LT —2& (W FH 165-167 47) o RGO IGEIT wait O &4, g

[/ FRERESAF R TP AT, WEbRHE I E B RS B R pid Ik T AT, RMIRE 17, RS
/) BRELEIR Jieee, TEEC “OR” BEAEIR

189 while (1) {

190 if ((pid=fork())<0) {

191 printf(“Fork failed in init\rin”);
192 continue;

193 1

194 if (Ipid) f

195 close(0) ;close(1) ;close(2);

196 setsid();

197 (void) open(”/dev/tty0”, 0 RDWR, 0) ;
198 (void) dup(0);

199 (void) dup(0);

200 _exit(execve(”/bin/sh”, argv, envp)) ;
201 1

202 while (1)

203 if (pid == wait (&i))

204 break;

205 printf(“\nlrchild %d died with code %04x\n\r’, pid,i);
206 sync();

207 }

208 _exit (0); /* NOTE! _exit, not exit() */
209 }

210

3.3 HERFR

3.4 IhNG

X 0. 11 M A%, it AR 23 b ml 0 BRSO/ RGeS —AS MINIX X RS, JFHHEH A
G /ete/re. /bin/sh, /dev/* DI —YH%/ete/. /dev/. /bin/. /home/. /home/root/ HfiA] LAy
AR AR SCE R S, il Linux 217K .
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linux/kernel/

%47 NZAHE (kernel)
4.1 &
5%k 4.1 linux/kernel/B
Name Size Last modified (GMT) Description

03 blk drv/ 1991-12-08 14:09:29
03 chr drv/ 1991-12-08 18:36:09
03 math/ 1991-12-08 14:09:58
£] Makefile 3309 bytes 1991-12-02 03:21:37 m
asm. s 2335 bytes 1991-11-18 00:30:28 m
01 exit.c 4175 bytes 1991-12-07 15:47:55 m
0] fork.c 3693 bytes 1991-11-25 15:11:09 m
mktime. ¢ 1461 bytes 1991-10-02 14:16:29 m
03 panic.c 448 bytes 1991-10-17 14:22:02 m
03 printk. c 734 bytes 1991-10-02 14:16:29 m
sched. ¢ 8242 bytes 1991-12-04 19:55:28 m
01 signal.c 2651 bytes 1991-12-07 15:47:55 m
6] sys.c 3706 bytes 1991-11-25 19:31:13 m
system call.s 5265 bytes 1991-12-04 13:56:34 m
03 traps.c 4951 bytes 1991-10-30 20:20:40 m
Lk vsprintf. c 4800 bytes 1991-10-02 14:16:29 m
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Ferp =7 H b AR R R TR R 5

4.2 Makefile 3T

4.2.1 TheEfEy

IR S S — TR AR 1. 2 RIEAME, fEFBN T LS 581K 1. 2 A SR .

4.2.2 R

B 4. 2 linux/kernel/Makefile 3T

| o [O1 [ oo DO [—

—
(=N Nejloo]

rtocgicg g
= o DO [—

—
($a]

1S 1< I

#

# Makefile for the FREAX-kernel.

#

# Note! Dependencies are done automagically by ’make dep’, which also
# removes any old dependencies. DON'T put your own dependencies here
# unless it’s something special (ie not a .c file)

#

# FREAX WK% Makefile SCff.

#

# R KEOCR A H make dep’ HBNHHTHI, B4 A SRR EOR MRS B . ANEIEIRE A
# O A A BUBE X L, AR ) SO (B EDAS & —A, ¢ SIS RO .
# (Linux SWIH04 20 FREAX, J5oKk#Y ftp. funet. £i AU B % Linux XA )

AR =gar  # GNU [ Z@EHISCARCERRR T, T B0 LA S VAR SO R il A

AS =gas  # GNU FIVC9mA.

LD =gld  # GNU FIEHA.

LDFLAGS =-s -x # ZEBERIPIIHANSE, —s fli XA A /56 8. —x MERATH RS .
cC =gcc  # GNU CiBEZgiifas.

CFLAGS =-Wall -0 —fstrength-reduce —fomit-frame—-pointer —fcombine-regs \
-finline—functions —mstring-insns -nostdinc —I../include

B CPERETIEI. —Wall By A M5 B -0 MRAIET, PLA AR S FNPAT I 1] 5

# —fstrength-reduce MLAIEHAHATIUY, HEBREL A H; —fomit—frame—pointer 44 BE{RAF AN EE

# MHESLIRE: —fcombine—regs B I AT ffdn, WD FAAARAMH: —finline—functions ¥4 i ]

# RN RS IR AN P —mstring-insns Linus H CHMMARMAETR, LS AT

# —nostdinc —I../include A BB AL S SO, A X B A e Hx& PR (. /include) o

CPP =gcc —E —nostdinc -I../include

# CHATCHIET . —E HUz4T C ArbE, XHraHaEn C F2 P T A £ 36 b 21 25 S th B b iy

# i e s SO s —nostdine —1.. /include [FIHY .

# R ROUFE 7S make R R a2 BT A 1. ¢ KOG IRA K. s IERFEIT . UK a2
# Rl gce KM CFLAGS P M Iixy C AR gn P8 o A AT G mltds 1k (-S> , =45
# BN C ST Y IR i ARRS St o BRSO T B = A2 R i A2 e SCE 44 02 iR C SO 44
# Zpicumm b s 8. —o FonH R U AR, H$k s (5$@) JE AN H AR &,
# SURERE Aot sett, XHEREFFA 4% ¢ B3
.C.S:

$(CC) $(CFLAGS) \

-S -0 $*.s5 §<
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# R HRR T . s IR SO i k. o HARSTIF. 22 1772 SEBZERAE 1 Bk a2
21 .s.o0:

22 $(AS) —c -0 $*.0 $<

23 .c.o: # BMUEI, * ¢ CF-D* 0 HERSUF. ANHEATIER:.

24 $(CC) $(CFLAGS) \

25 -c -0 $*.0 §<

26

27 OBJS = sched.o system call.o traps.o asm.o fork.o \ # & X HPFRCAFAS & 0BJS.
28 panic. o printk.o vsprintf.o sys.o exit.o \

29 signal.o mktime. o

30

31 kernel.o: $(0BJS) # B T oEYREAT OBTS Ja Al H T I i) i 21 2 i H A kernel. o
32 $(D) -r —o kernel.o $(0OBJS)

33 sync

34

# RN TR AR . U447 make clean’ B, Hios#AT 36--40 47 L4, LERITAH i
# OERE RSO R SCHIBR A A, SR 5 SUR RS AFELE S, FF BN BRI R B

35 clean:

36 rm —f core *.0 *. a tmp make keyboard. s

37 for i in *.c;do rm —f ~basename $$i .c .s;done

38 (cd chr drv; make clean) # #EA chr drv/H3%; $4T1% H 3% Makefile ) clean LM,
39 (cd blk drv; make clean)

40 (cd math; make clean)

41

# N IS H AR BRI TS B SO 2 M ARG R o JiiE T
# AT g AR TR sed X Makefile SCfF GXHLHIE A C) HEATALRE, i 4 MiFR Makefile
# SCAFHR ### Dependencies’ fTJa M FTAAT CRITA 51 JFHAIIAT) o JFAERK tmp_make

# IR S A3 ATHIMERD o SRJGXT kernel/ H 3% FHIEE—A C SCHHAT gec AL FREEAE
# M br S VR TUAL B P 4 R AN H bR SCAFAROCHE AR, I FOX LSR5 make P51
# N FR—ANE A, PACFEFE A make O, gk B SR AH MR TR A A H B
# SO A4 N B FLARO OC R —— 1 U S AL I Sk SR AR o HE T 3 5 SRR S I 21 11 )
# SCMF tmp_make T, AR JE BRI I SO EGHT I Makefile S

42 dep:

43 sed ~ /\#\#\# Dependencies/q < Makefile > tmp make

44 (for i in *.c:;do echo -n "echo $$i | sed "s,\.c,\.s,” ” ”; \

45 $(CPP) -M $$i;done) >> tmp make

46 cp tmp make Makefile

47 (cd chr drv; make dep) # % chr drv/H 3 N Makefile SCA-WAERIFERIALEE

48 (cd blk drv; make dep)

49

50 #### Dependencies:

51 exit.s exit.o : exit.c ../include/errno.h ../include/signal.h \

52 ../include/sys/types.h ../include/sys/wait.h ../include/linux/sched.h \
53 ../include/linux/head.h ../include/linux/fs.h ../include/linux/mm.h \
54 ../include/linux/kernel.h ../include/linux/tty.h ../include/termios.h \
55 .. /include/asm/segment. h

56 fork.s fork.o : fork.c ../include/errno.h ../include/linux/sched.h \

57 ../include/linux/head.h .. /include/linux/fs.h ../include/sys/types.h \
58 ../include/linux/mm. h ../include/signal.h ../include/linux/kernel.h \
59 ../include/asm/segment.h ../include/asm/system. h

60 mktime.s mktime.o : mktime.c ../include/time.h

61 panic.s panic.o : panic.c ../include/linux/kernel.h ../include/linux/sched.h \
62 ../include/linux/head.h ../include/linux/fs.h ../include/sys/types.h \
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63 ../include/linux/mm. h ../include/signal.h

64 printk.s printk.o : printk.c ../include/stdarg.h ../include/stddef.h \

65 ../include/linux/kernel.h

66 sched.s sched.o : sched.c ../include/linux/sched.h ../include/linux/head. h \
67 ../include/linux/fs.h ../include/sys/types.h ../include/linux/mm. h \

68 ../include/signal.h ../include/linux/kernel.h ../include/linux/sys.h \
69 ../include/linux/fdreg.h ../include/asm/system. h ../include/asm/io.h \
70 ../include/asm/segment. h

71 signal.s signal.o : signal.c ../include/linux/sched.h ../include/linux/head. h \
72 ../include/linux/fs.h ../include/sys/types.h ../include/linux/mm. h \

73 ../include/signal.h ../include/linux/kernel.h ../include/asm/segment.h
74 sys.s sys.o : sys.c ../include/errno.h ../include/linux/sched.h \

75 ../include/linux/head.h ../include/linux/fs.h ../include/sys/types.h \
76 ../include/linux/mm. h ../include/signal.h ../include/linux/tty.h \

77 ../include/termios.h ../include/linux/kernel.h ../include/asm/segment.h \
78 ../include/sys/times.h ../include/sys/utsname.h

79 traps.s traps.o : traps.c ../include/string.h ../include/linux/head.h \

80 ../include/linux/sched.h ../include/linux/fs.h ../include/sys/types.h \
81 ../include/linux/mm.h ../include/signal.h ../include/linux/kernel.h \

82 ../include/asm/system.h ../include/asm/segment.h ../include/asm/io.h

83 vsprintf.s vsprintf.o : vsprintf.c ../include/stdarg.h ../include/string. h

4.3 asm.s X1

4.3.1 IhgefEr

asm. s JLZmAE e H ARG ST 43 CPU %300 21 1) S WO Ab BRI IS 2 AR, B S5~ P b BEES (FPUD
IS, 1ZFE 75 kernel/traps. ¢ FEFHEEYIMNRR R 7 S I A H ALy
PR AR ) C BREORE e, o A BRI A S, AREIE .

R A SR T LAy S B B R AR A R B CReE) o RS 0255 Z 1A — ANk A
ﬁa¢%1mmﬁmmmmwwmﬂﬁ¢%%%%mhmﬂlm AESE BRI, 8 Tk b, {0 Intel
FRZ 5o s CPU AT H5 2 I HR0I 21 5 I 5 RS (1) o Gl %5 70 A iekes (Fault) FIBAEBE (traps) o I
int32——int255 (0x20-0xff) v LA H P [ ¥ . Linux EPDM4% int32-int47 (0x20-0x2f) XV T+ 8259A
rhT S R R R BT SR AE S TRQO-TRQL5; FFERFFEFdafe & I RS (system_call) ik
B oA int128 (0x80) .

AACHE A FHE W Bt Intel fRBh T int0—int16 AUALFE LAY int17-int31 i1 Intel B41E
AJEH A o XN TR TlES O TRQ R int32-intd7 BIACIEFE TR 53 A0 S PR Cany
Py AL, BKAL. BeEPhRRRSS . ERSE) VIAREF TR AREE . Linux RGP T int128 (0x80) [F4b 2
P47 kernel/system_call. s g5 . FANH W AR E ARSI R fF LB B i3 .

T2 B BHX BTSN Z T T HER AR s B R R R B (BRI AR 4 . ETHGIR
ﬁﬁ%ﬁ?‘zﬁ? HERAREL esp $RAE IR A1k —4% (B espO Ab) o HAEREE AT C B do_divide_error
T C Bt ARG, TR E IS espl AL, BEITERAZ#AR S, BB HIIEBIRN eax 5 A7 a5,
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MJEK eax [REBPRAFBIHERE b0 AEIE L83 A2 as AR, HERIR AT L B AE esp2 Abo HIEIH A
do_divide_error O Zfi, FEFREITUHATIII esp0 HERAREHEIEAHERR, THEI T espd 4b, IFAET IR
[E] 3 N (0 27 A7 s 2 it il k0 b 8 3[R esp2 4t

EXHH do divide error ) Z Hi 8t A ARG LA K esp0 AR JRIKE N TAE R C ik
do divide error() 1Z%. 7 traps. c FiZEREMIRIE N

void do divide error(long esp, long error code).

DRI C BRI 3t AT LAST B HERS IO BRI 8 5 o R b AR St A T A B 7 53X B ik
R AL

eflags eflags
bR Bl bk [€— esp0 R A HaE  €«— esp0
(¢ F otk (eax) |€— espl 4 error code(eax) #— espl
ebx C PRtk (ebx)
ecx ecx
edx edx
edi edi
44 < esi 44 < esi
ebp ebp
ds ds
es es
fs €<— esp2 fs <— esp2
\ error code \ error code
esp0 <— espd esp0 €«<— esp3
(a) Tk H B A S B IS 0 (b)  H T F R R S N AR AR 17 20

& 4.1 HiENBHEKRTILRERE

4.3.2 RigER
5% 4.3 linux/kernel/asm. s 2%

linux/kernel/asm. s

* X K KX

(C) 1991 Linus Torvalds
*/

/%

asm. s contains the low-level code for most hardware faults
page_exception is handled by the mm, so that isn’t here. This
file also handles (hopefully) fpu-exceptions due to TS-bit, as
the fpu must be properly saved/resored. This hasn’t been tested

* %

— = =
|l\‘> |»—‘ |O [© |00 |2 | |1 [ Lo DO [—
* *

*/
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/%
* asm. s PP AR AR (BUHRAD PR ER)Z AT . DU 2 B N A7 B 7
* mm ACER), PFTUAFEIZHE . PWREP A (3R T TS-ALmiiE pk i fpu =5,
% PRIR fpu WAUEHEAT IR A7/ S AL BE, T8I A It
*/

# AR S W Rk Intel B IT int0——int16 fIALEE (int17-int31 BEAEAERD .
# LUR 2 s mmEa i m ], HJFUEAE traps. ¢ P,

.globl divide error, debug, nmi, int3, overflow, bounds, invalid op
.globl double fault, coprocessor segment overrun

.globl invalid TSS, segment not present, stack segment

.globl general protection, coprocessor error, irql3, reserved

# int0 — CPNHXBAVEINE XS WK 4. 1)) .
# IR ERR A (divide error) ZFRACHY . FR5° divide error’ SEfF & CIBEFE
# #r divide_error () #widJa AL AR E 6 N I 248K do_divide error’ BAEUFE traps. c Ho

19 divide error:

pushl $ do divide error # 145Gl ZLA A 00k Edth ik A% .
no_error_code: # KBRS R 0.

xchgl %eax, (%esp) # do divide error HJHulik = eax, eax #HATHAIL.

pushl %ebx

pushl %ecx

pushl %edx

pushl %edi

pushl %esi

pushl %ebp

push %ds # ! I6MHBEFASAMERESH 4 /N7,

push %es

push %fs

pushl $0 # “error code” # FFHEEAK.

lea 44 (%esp), %edx # IR IR P A MERR TR AT AT S, FRIEAHEAR

pushl %edx

movl $0x10, %edx # AR BUEFEAT

mov %dx, %ds

mov %dx, %es

mov %dx, %fs

call *%eax # A C K% do divide error().

addl $8, %esp # AEHERRTREN FOHR M) A £s AARAL.

pop %fs

pop %es

pop %ds

popl %ebp

popl %esi

popl %edi

popl %edx

popl %ecx

popl %ebx

popl %eax # PR JEOR eax N 2.

iret

# intl — debug PWRT WA D A, IS RER F.

53 debug:

pushl $§ do int3 # do_debug
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61
62
63
64

65
66
67
68

jmp no_error code

# int2 — JAEBERCP TN B A
_nmi:

pushl $§ do nmi

jmp no_error code

# int3 — [f] debug.
_int3:
pushl $§ do int3
jmp no_error code

# int4 — i VAR AL P RN T
_overflow:

pushl $ do overflow

jmp no_error code

# int5 — LFG A B IR I
_bounds:

pushl $ do bounds

jmp no_error code

# int6 — JCRGRAEIRA HAETTP AL S
_invalid op:

pushl $§ do invalid op

jmp no_error code

# int9 — PRCBEEERBOE H B A T T R
_coprocessor segment overrun:
pushl $§ do coprocessor segment overrun
jmp no_error code

# intls —

_reserved:
pushl $§ do reserved
jmp no_error code

# int45 — (32+13) A AbFELS A& A T .

85 _irql3:

pushl %eax

xorb %al, %al

outb %al, $0xFO

movb $0x20, %al

outb %al, $0x20

jmp 1f # XA BRI AR .
1: jmp 1f
1: outb %al, $0xA0

popl %eax

jmp coprocessor error # coprocessor error JRRIEAN AR, ILE AR

# (kernel/system call.s, 131)

# LUN P Ibr/E U I e A2 P bR [RI bk 2 o H R 5 s N HERS, RT3 [ A4 7 00 Y A5 i
#int8 —— MR,  CRIXBAUS KIS XS K 4. 1)) .
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97

98

99
100
101
102
103
104
105
106
107
108

—
(e}
O [0 [ [
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144

—_
~

—_
S
ol

_double fault:
pushl $ do double fault # C R IE AR

error_code:
xchgl
xchgl
pushl
pushl
pushl
pushl
pushl
push
push
push
pushl

%eax, 4 (%esp)
%ebx, (%esp)
%ecx

%edx

%edi

%esi

%ebp

%ds

%es

%fs

Y%eax

lea 44 (%esp), %eax

pushl
mov1

%eax
$0x10, %eax

mov %ax, %ds

mov %ax, %es

mov %ax, %fs

call
addl

*%ebx
$8, %esp

pop %fs
pop %es
pop %ds

popl
popl
popl
popl
popl
popl
popl
iret

%ebp
%esi
%edi
%edx
%ecx
%ebx

Y%eax

# error code <> %eax
# &function <-> %ebx

# error code # S A
# offset # R IR P b HE A HEAR R ET AL B AT FR .

#OE WA EOE BUEFETT -

# RN C s s, HSHEAK.
# HERARET FO R T TBCE. s WARIAL .

# 5 C Aot L.
# O S

# intl0 — JTCRUMAESIRAS B (TSS) .

_invalid TSS:

pushl $§ do_invalid TSS

jmp e

# intll — B

~segment not

rror_code

RAFHE.

present:

pushl $§ do segment not present

Jmp e

# intl2 — M

rror_code

fﬁﬁxéakﬁo

_stack segment:
pushl $§ do stack segment

jmp e

# intl13 — AR

_general prot

rror_code

ection:

pushl $§ do general protection

jmp e

rror_code
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H H H = H

int?7 — WAAAELE ((device not available) fF (kernel/system call. s, 148)
intl4 — TSR (page fault)7F (mm/page. s, 14)

intl6 — PpabIEESEE 5% ( coprocessor error) 7F (kernel/system call. s, 131)
B int 0x20 ( timer interrupt)7F (kernel/system call.s, 176)
R4 int 0x80 ( system call)fF (kernel/system call. s, 80)

433 EEER

4.3.3.

1 Intel £R B [=) =AY E X

XHZTH T Intel ORE WA SRS BN, IR 4. 2 P,

£ 4.2 Intel IREBIPHIS E X

ML) KR KA 5% Wi
0 Devide error s SIGFPE | “4HEAT IR LA BHRAEIN 7 4
KAl AT R ROP ERER R, W T ARG A AR
Lo Do e | T | ertags 0T g A
2 nmi T HIAN AT B e i NMT 77k
3 Breakpoint PR | SIGTRAP | Ml #4684 int3 Fo4E, 5 debug ALFRAHIE .
4 Overflow Fea i SIGSEGV | eflags F¥%i Hibr & OF 5L .
5 Bounds check HBE | SIGSEGV | SHhkZHAT sk LAAM 51 o
6 Invalid Opcode e SIGILL | CPU $RAT I BN IC R 8 2 R AE i
WASAATAE, TRVMEEEZS . TEPAIIG O &7 R 1%
il (a) CPUEE| MRS IF L EM B AL
_ , N FERXAE G0 AL BEAR P N AZ AU, 3 U3 8 1452 .
7 Device not available | #f& | SIGSEGV () VP A1 TS M7 B R AR A, CPU &3] WALT 5
MRS AEIEXPMEILT, AbFRE AR 0 2L Y
YA BEES RAS
8 Double fault MR | STGSEGV | WUk Hi4t: o
9 Coprocessor segment i STGFPE AL B SR BOE H .
overrun
10 Invalid TSS Wb | SIGSEGV | CPU P4k & 5 TSS T4k
11 Segment not present T SIGBUS R PR P BEAAFAE
12 Stack segment s | SIGBUS | MEMGBASTEAE BT hb st AR B
13 General protection ks | SIGSEGV | A £F4 80386 1R ML (AL L) MIFRIESIHE.
14 | Page fault Wb | SIGSEGV | TUANAE AT
15 Reserved
16 Coprocessor error b SIGFPE | thibHigs Kk ik B e =551,

4.4 system_call.s 2%

4.4.1 ThEekA
AFET FESIIL RS A (system call) T int 0x80 [N H AN I FE UL M A5 S K AL F,  [R] B 24
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THNRGEDREREED, 20 0lE sys_execve Ml sys forke i1 H T AR B2 AL FE 2% HH 45 (int
16) « WANEAE (Ant7) « BB (int32) o BRI (int46) « SKALF T (int38) 1 T AL BLRE 7

ST AW (system call. coprocessor error. device not available), ACFENFEILAS b 2EpsEh
VAR C PREUC IR PAEHE S, WSS HURAHERR, SRR C sREAT AN ThEe AL 2, AbEER A
S TR RN M BT S A AL, SHE SN —AME 5 BT A BRI AL A5 5

XA AR AR AR S TRQ AR AT, JCARBEIE RS v 56 2 ) R T2 )05 8259A ik 4 AR A 7 Iy

PEHFHR 4 EOL, ARG VR FHAHN C BB BERR P o 0T I by Tt B0 AT 55 (145 5 (7 B A T RS 00 Ak
M,

4.4.2 REZERH
BIZ% 4.4 linux/kernel/system call. s &%

1 /%

2 * linux/kernel/system call.s

3 %

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 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) — %fs
24 * 14 (%esp) — %es
25 % 18 (%esp) — %ds
26 * 1C (%esp) - %eip
27 =% 20 (%esp) — %cs
28 % 24 (%esp) — %eflags
29 * 28 (%esp) — %oldesp
30 * 2C (%esp) — %oldss
31 */

/%

* system_call. s AFE S RGP (system—call) IJZALBL 7 REF. T4 S840 ELESREL, BT LL
[ ISt A A I b BT AR (t imer—interrupt) FUAN . AEEE AT b N7 A0 PR o R A I L

*

*
* TEE: XBAUS AL S (signal) U, AERFRIN PP TR S0 A 22 Jn 34T 00—
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48
49
50
51
52
53
54

s PRI S IF AR B S0, D24y RGeS R AL .
*

* MBRGIHHIRF C ret from system call’ ) BFHERHI NI F 19-30 17,

*/
SIG CHLD =17 #oE S B AT .
EAX = 0x00
EBX = 0x04
ECX = 0x08
EDX = 0x0C
FS = 0x10
ES = 0x14
DS = 0x18
EIP = 0x1C
CS = 0x20
EFLAGS = 0x24
OLDESP = 0x28
OLDSS = 0x2C
# DUNIXSRATES5 451 (task struct) AR R WA (E .
state =0 # these are offsets into the task—struct
counter = 4 #
priority = 8
signal = 12
sigaction = 16 # MUST be 16 (=len of sigaction)
blocked = (33%16) # PHIE A5 A7 K i B8 2

# LUR & XAE sigaction Gk s & .
# offsets within sigaction
sa_handler = 0

sa mask = 4

sa flags = 8

sa_restorer = 12

61 nr system calls = 72  # Linux 0. 11 fR NP ARG S 4.

/%

* 0k, I get parallel printer interrupts while using the floppy for some

* strange reason. Urgel. Now I just ignore them.

*/

/%

* 4f 7, AR ARIKIN FRC R T IOHATATEIAL I, AR w R W, BRAEAVE
*/

#oE LN

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

.globl hd interrupt, floppy interrupt, parallel interrupt

.globl device not available, coprocessor error
# HIRMRE WS,
.align 2 & NAFE 4 N5
bad sys call:
movl $-1, %eax # eax FE-1, IBH J K.
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94
95
96

97
98
99

100

102
103
104

iret
8 EHPATRERERAD. HEREF schedule 7F (kernel/sched. ¢, 104) .
.align 2
reschedule:
pushl $ret from sys call # ¥ ret from sys call HJHhliE A#&.
jmp _schedule
### int 0x80 ——linux RGWH A A G B int 0x80, FF7E eax TIMAHS) .
.align 2
_system call:
cmpl $nr system calls—1,%eax & TS S HIEFE K 3EE eax T E-1 B H .
ja bad _sys call

push %ds # ORI BT A2
push %es
push %fs

pushl %edx
pushl %ecx
pushl %ebx
mov]l $0x10, %edx
mov %dx, %ds
mov %dx, %es
movl $0x17, %edx # fs points to local data space
mov %dx, %f's # £s 5 m R B R R 17 2 vh Bl Be iR 4F) o
# XA EER S X ML = sys call table + %eax * 4. ZWAHIKJG UL
# XFV ) C R sys call table 7F include/linux/sys. h 1, Hrge X T —AMuds 72 4>
# RS C A3 R £ 1k R A 3R
call sys call table(, %eax, 4)
pushl %eax # ERGWH T A
movl current, %eax # BUYETES (UER) $dh 4 kbl eax.
# I 97-100 4T &G HHIES IS ITIRA o WERATEM LR (state AT 0) AT BERR Y -
# WMRAZAT SRR LR EME counter [22](H% T 0, W EHATHIERET
cmpl $0, state (%eax) # state
jne reschedule

ebx, ecx, edx HBCE RGL AN C i85 BB S4L.
push %ebx, %ecx, hedx as parameters

to the system call

set up ds, es to kernel space

ds, es 4§ i) AW IZ 2 B (42 Rt R 45 4 h 2ol e g %)

H H H H R

cmpl $0, counter (%eax) # counter
je reschedule
# DU FXBACHEHAT ARG C smBURIAS, AHE S =T UGB .
ret from sys call:
# HSEHI Y AT S5 R RIS task0, WIEENIAS X b AT 5 807 AR, BRI,
# 10347 11 _task XM C FEJPH 1) task[1404l, HHE51H task M4 T35 task[0].

movl _current, %eax # task[0] cannot have signals
cmpl  task, %eax
je 3f # WA (forward) BkE: BFrS 3.

# 3 I o0k S R e AR AT ARG AR W R P e 17 2 B o SR BB ] ) T
#ORH PR, AR SR A B . X L LRI A 7 W A QRS B FE AT 0x000F
# (RPL=3, Ja#B#, 5 1 NBLUREDED) WA Nk R P TR o

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

# WUREHEARBOEBEFFAN 0x17 (B RIHERRASEE ] P8 Beh ), IR H
cmpw $0x17, OLDSS (%esp) # was stack segment = 0x17 ?
jne 3f

# NIHDXBACES (109-120) W82 1 5B HOCYRTAE 55 5 M A S O 1 (32 4, R AR 1 Rl fE5)
# RIGAMTA S IS S BHZE (BRilD 19, PHIEARN RV 00, BUSEUE RIS SE, it
# S S E R S N B AL CE 0D, Bk i%eE S EE NS — I do_signal 0.

# do signal O7F (kernel/signal.c,82) 1, HZH M 13 MAARIIEE .
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mov] signal (%eax), %ebx # OUE S Debx, I MARER 1L MfES, 32 AMES.
movl blocked (%eax), %ecx # IPHZE (Rl 155K =Pecx.
notl %ecx # R
andl %ebx, %ecx t AT TRE A
bsfl %ecx, %ecx # MEAL (67 0O JFHIME, BEEH 1 B4,

# 47, W ecx RENZM MM (EPEE LA 0-31) o
je 3f # WA S W ATk R .
btrl %ecx, %ebx # E0ZES (ebx FH R signal 2D .
mov] %ebx, signal (%eax) # BEHRAE signal AL E{E B =»current—>signal.
incl %ecx # OBAE TN L IT AL (1-32) »
pushl %ecx # (5 SEANRAEAN WA do signal IS —.
call do signal # H C s 5 HFEA (kernel/signal. ¢, 82)
popl %eax # P E S

3: popl %eax
popl %ebx
popl %ecx
popl %edx
pop %fs
pop %es
pop %ds
iret

g int16 — N HDIX B AL B b FEES A B HVAE S o DR AT C B EL math_error ()
# (kernel/math/math emulate. c, 82), R[FIFHBEFE R ret from sys call AbZkSHAT .
.align 2
 COpProcessor error:

push %ds

push %es

push %fs

pushl %edx

pushl %ecx

pushl %ebx

pushl %eax

movl $0x10, %eax # ds, es B AR IR WAZEEE B .

mov %ax, %ds

mov %ax, %es

movl $0x17, %eax # s BRI R B GRETREFREIREBD .

mov %ax, %fs

pushl $ret from sys call # FEF iR A HE A K.

jmp math_error # HAT C BiZ math_error () (kernel/math/math emulate. c, 37)

gt int7 — WRANTELLEB P2 ATELE (Coprocessor not available)
# AR 27 A7 RS CRO 1) EM bR B A7, T2 CPU $0AT— A BSC 3 ARt &5 A% W, X FEm
# AT LA AL 1A T W AL BRE P AR ESC # R4 (169 1T)

# CRO [ TS brsJeAE CPU AATAL A5 L Bl ¥ B 1Ko TS Wl LU SR 5 AT A I A AL FE 38 b i g 28 (R S0
# 5 CPU IELEPATIAESS AL T o 24 CPU fEisAT — M AR RN TS BAL T, a1 R W
# UL RN %K S HAT 55 I EME BB A TR S (165 17) o 2L (kernel/sched. ¢, 77) H U .
# % WSS AR S ret from sys call AT T2 CRIINFFAAFIES)
.align 2
_device not_available:
push %ds
push %es
push %fs
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pushl %edx
pushl %ecx
pushl %ebx
pushl %eax
movl $0x10, %eax # ds, es B NTE M N ZEPE .
mov %ax, %ds
mov %ax, %es

movl $0x17, %eax # s BNIRINJREEPEB CHASFE P IBHEBD .

mov %ax, %fs

pushl $ret from sys call # 0N Bk o A B IR Bl HUE A F .

clts # clear TS so that we can use math
movl %cr0, %eax

test]l $0x4, %eax # EM (math emulation bit)

# WIRANIE EM R, ST 55 U b BE IR
je math state restore # 4T C i math state restore() (kernel/sched. c, 77) .
pushl %ebp
pushl %esi
pushl %edi
call math emulate # A C % math emulate (kernel/math/math emulate.c, 18).
popl %edi
popl %esi
popl %ebp
ret

gt int32 — (int 0x20) WP KTACEERE Y . W AR P 3 ¥ 100Hz (include/1inux/sched. h, 5),
# SEIN T 8253/8254 4 7F (kernel/sched. ¢, 406) AbHIEEALIF . TRIIX L jiffies B 10 200N 1.
#OXBARID G jiffies B 1, RIXLERPWiHELS4 8259 Fuihilas, AR5 FH ks Ak 250/

# CpR%L do_timer (long CPL) o 4 FH IR [RII &% ZAG I IF AL HLAE 45 o

.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
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 NTR N NAZEIEE .

mov %ax, %ds
mov %ax, %es
movl $0x17, %eax # fs BRI R E B GRETRP AR BD

mov %ax, %fs

incl jiffies

# TR W 0 AT SR B3 0T, A LAIX B 7 2 38 A 45 % i v i o
movb $0x20, %al # EOI to interrupt controller #1
outb %al, $§0x20 # PEAEa A5 OCW2 1% 0x20 Ui I,

# NI 3 AR FERT IR AR (0 51 3) I A MERR, 1Ey do_timer IZHL.

mov] 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
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#it# IX /& sys execve O R o HCH Wil R IAS IR EHE I ZEOM H C %L do_execve () o
# do execve ) fF (fs/exec. c, 182) .

199 .align 2

200 sys_execve:

201 lea EIP (%esp), %eax

202 pushl %eax

203 call do _execve

204 addl $4, %esp # 3R RN NAR I EIP {H.
205 ret

206

gttt sys fork O WM, H THAIE TR, & system call ThEE 2. JRIEALE include/linux/sys. h Hi.
# HSEUHH C 3L find empty process (), MG ANHERES pido #A7R (167 B0 BH H AL 55204
# Ciic ARAJSTRH copy process () S HlEFE .

207 .align 2

208 sys fork:

209 call find empty process # YiH find empty process() (kernel/fork. c, 135) .
210 testl %eax, %eax

211 js 1f

212 push %gs

213 pushl %esi

214 pushl %edi

215 pushl %ebp

216 pushl %eax

217 call copy process # W C BR%L copy process () (kernel/fork. c, 68) o
218 addl $20, %esp # LIIX BT AN A

219 1 ret

220

gt int 46 —— (int 0x2E) MBS WTACFRFLE, wa S AHAE b W sk TRQ14. (kernel/blk drv/hd.c) .
# T 5E M 8259A HH WA Il NS A% 4 R AR i i 4 (EOT) » AR5 B & do_hd IR EFRET N edx
# Zifrasd, JFE do hd Ky NULL, 35 FIWT edx BREFRE & BN W AAS, W4 edx IRAETR M
# unexpected hd interrupt (), HF B axHEE. Bif5 R 82594 i ik EOI #54, FERA edx
# ISR MRS read intr (). write intr () B{ unexpected hd interrupt ().

221 hd_interrupt:

222 pushl %eax

223 pushl %ecx

224 pushl %edx

225 push %ds

226 push %es

227 push %fs

228 movl $0x10, %eax # ds, es BN WZEIRE .
229 mov %ax, %ds

230 mov %ax, %es

231 movl $0x17, %eax # fs BN HIRE P R 8 B
232 mov %ax, %fs

# TR W S IS SR B3 0T, A LAIX B 7 2 A 38 A 45 % i v i o
233 movb $0x20, %al

234 outb %al, $0xA0 # EOI to interrupt controller #1  # %M 8259A,
235 jmp 1f # give port chance to breathe

236 1: jmp 1f # SEREH .

237 1: xorl %edx, %edx

238 xchgl do hd, %edx # do hd & X h—NREHRE, BHE read intr () 5%

# write intr () ¥k, (kernel/blk drv/hd.c)
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239
240
241
242
243
244
245
246
247
248
249
250
251

# I8 F edx ZAFE S HUE do hd FR4HA8EE h NULL,

testl %edx, %edx # MR R B A Null,
jne 1f # 57, NWHMEFeE48 M C BR%L unexpected hd interrupt ().
movl $ unexpected hd interrupt,%edx # (kernel/blk drv/hdc, 237).
1: outb %al, $0x20 # 3% 8259A IS BOT #74 (S5 oRBE I
call *%edx # “interesting” way of handling intr.
pop %fs # FAJAH do hd 35 M1 C k.
pop %es
pop %ds

popl %edx
popl %ecx
popl %eax
iret

#te int38 — (int 0x26) ARELIKBNSSh AL BEFEE, i A AE TG Sk TRQ6.
# HACPE RS B AL B AR —FE . (kernel/blk_drv/floppy. c) .
# T 5E M) 8259A HhMTEEHIES 0 KA BOT 454, ARG HUE & do floppy H I EREHREN A eax
# FAEes, JEE do floppy 4 NULL, 5 HIMT eax BREHREH R A WA, W eax IR{ETE )
# unexpected floppy interrupt (), HTE/RHEEE. FG A eax FEM K% rw_interrupt,
# seek interrupt,recal interrupt,reset interrupt i{ unexpected floppy interrupt.
_floppy interrupt:
pushl %eax
pushl %ecx
pushl %edx
push %ds
push %es
push %fs
movl $0x10, %eax # ds, es BAWNZEILE

mov %ax, %ds

mov %ax, %es

movl $0x17, %eax # fs BN R R B

mov %ax, %fs

movb $0x20, %al # % 8259A IS BOT #74 (S5 oRBE I
outb %al, $0x20 # EOI to interrupt controller #1

xorl %eax, %eax

xchgl do floppy, %eax # do floppy J—eREUIREN, KPR PR C bR ERE T,
# JUE] eax TFAEAEHURE do floppy FREM AL B 4.
test] %eax, %eax # 03 bR EFE £ 2 A =NULL?
jne 1f # 52, NMEFE4E48 M C PR %L unexpected floppy interrupt().
movl $ unexpected floppy interrupt, %eax
1: call *%eax # “interesting” way of handling intr.
pop %fs # EAJUAA do floppy 451 () RREL
pop %es
pop %ds

popl %edx
popl %ecx
popl %eax
iret

gt int 39 — (int 0x27) JFFATEIHWTAREERE Y, XF RAsE (R BT =R 45 5 TRQT7.
# AR N RZIE RS X R3% BOT 454 .
_parallel interrupt:

pushl %eax
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282 movb $0x20, %al
283 outb %al, $0x20
284 popl %eax

285 iret

443 EEER

4.43.1 GNU CHRIBFH 32 R FHtAK
KPR ATET R4 &5 78, 32 7 FhEIIE RS2 «

AT&T: immed32(basepointer, indexpointer, indexscale)

Intel: [basepointer + indexpointer®indexscal + immed32]

2 G U B A . immed32 + basepointer + indexpointer * indexscale
FEN I, HATES HITA XY, {H immed32 Fl basepointer 2 HUAH —MifE. LLFE—
L1
o Xf—AMEEM C il 5 A T4k
AT&T: booga Intel: [ boogal
W R N RIS NI g e h 3 2lE (2)R) CA8H (booga) 7712
0 X} AR A7 N AR I I AL Tk

AT&T: (%eax) Intel: [eax]
o I FFAF H ) N A A L T — AN
AT&T: variable (%eax) Intel: [eax + variable]
o 1E—MEEHEA H F-ak—ME C(LEBIE R D:
AT&T: array(, %eax, 4) Intel: [eax*4 + array]
o {f H H BT M5 &«
X CiE: *(p+l) H p 2R EE char *
AT&T: NI AT&T #53: 1 (%eax) P eax 42 p HIMH. Intel: [eax+1]

o FE—A 8 TN — ML B P TR E M TAT . P eax HEFREMILRS, ebx HEFET
PEE ISR PR A2 ik«

AT&T: array (%ebx, %eax, 8) Intel: [ebx + eax*8 + array]

4.5 traps.c EFF

4.5.1 IhEekniR

452 KRR

B3 4.5 linux/kernel/traps. c 2%

*

* linux/kernel/traps. c

*

* () 1991 Linus Torvalds
*/

[OT [ o DO [
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J*
* 'Traps. ¢’ handles hardware traps and faults after we have saved some
* state in 'asm s’. Currently mostly a debugging-aid, will be extended
* to mainly kill the offending process (probably by giving it a signal,
* but possibly by killing it outright if necessary).
*/

/%

* AR asm. s HERAT T 2ORE G, AR R A BLAEFfBF AR . H AT 2220 T Bl H 1,
s DURRHT R R JEE BRIt R (2R AL —ME S, HLUURB RS ORI .
*/

#include <string.h> [/ PRI, BT X T —EH AR BB IR A RS
#include <linux/head.h> // head 330, E X T 5 head. s FEFRIARFT R4 I C FEF .
#include <linux/sched.h> // WWREEREFLICH, & X TAES S50 task_struct #IUHIESS 0 %R,

// A YA RIA T S B0 B RSP N 2 G bR B TR R .
#include <linux/kernel.h> // WHSKICHE. & Lo R R 20 8 & Yo

#tinclude <asm/system.h> // RG:LIHF. & X T CE BAE SHRTE/ BT TSR N S 9 %
#include <asm/segment.h> // BX#fELICME. € X T A RB AT AF 28 B A 1 N 207 9 BRI 20
#include <asm/io.h> /) N/ SR SO e e SCRE A AN/ i I e ) .

// UL A e LT MR gn 28 ) e . A RN I G (M SEA TRV W3R 5 82 DL I % .
// BB seg Wk addr 4bf—ANFAY.
ftdefine get seg byte(seg, addr) ({ \
register char res; \
_asm__(“push %%fs;mov %%ax, ¥%fs movb %%fs:%2, %%al pop %%fs” \
:"=a” (__res): (seg), “m” (x(addr))); \

__res;})

ad

// W seg ik addr &b — MK (47 .

28 #idefine get seg long(seg, addr) ({ \

29 register unsigned long res; \

_asm__(“push %%fs; mov %%ax, %%ts movl %%fs:%2, %%eax; pop %%fs” \
:"=a” (__res): (seg), “m” (x(addr))); \

__res;})

ad

/) WL Es BUEFARas (e GEEERT) o
#tdefine _fs(O) ({ \
register unsigned short  res; \

~asm__(“mov %%fs, %%ax”: =a” (__res):); \

_ res;})

// AR N T —LepR BT,

int do exit(long code); // (kernel/exit.c, 102)

void page exception(void); // [22]

// AR @ENX T —Serh Wi b B 5 R, (R4 (kernel/asm. s B¥, system call.s) i,

void divide error (void) ; // int0 (kernel/asm. s, 19) .

void debug(void) ; // intl (kernel/asm. s, 53) .

void nmi (void) ; // int2 (kernel/asm. s, 57) .
46 void int3(void); // int3 (kernel/asm. s, 61)

void overflow(void) ; // int4 (kernel/asm. s, 65) .
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48
49
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
75
76
77
78
79
80
81
82
83
84
85
86

void bounds (void) ; // inth (kernel/asm. s, 69) .

void invalid op(void); // int6 (kernel/asm. s, 73) .

void device not available(void); // int7 (kernel/system call.s, 148),
void double fault (void); // int8 (kernel/asm. s, 97) .

void coprocessor segment overrun(void); // int9 (kernel/asm.s, 77).

void invalid TSS (void) ; // int10 (kernel/asm.s, 131).

void segment not present(void); // intll (kernel/asm.s, 135).

void stack segment (void); // intl2 (kernel/asm. s, 139).

void general protection(void) ; // intl3 (kernel/asm. s, 143).

void page fault(void); // intl4 (mm/page. s, 14).

void coprocessor error (void) ; // intl6 (kernel/system call.s, 131).
void reserved(void) ; // intl5 (kernel/asm. s, 81).

void parallel interrupt (void); // int39 (kernel/system call. s, 280).
void irqgl3(void); // int45 PpabEEZs WAL EE (kernel/asm. s, 85) o

/) G TR HRATEN A T I 2 FR . VS . AHFEP I EIP. EFLAGS. ESP. fs BAFfEae{.
[/ B REbE . B R, RS pidy fT45 5. 10 FHIR A . B HER S T B B, ik
// FTEN 16 AT IR N 25 .

static void die(char * str, long esp_ptr, long nr)

{

}

long * esp = (long %) esp ptr;
int 1i;

printk ( "%s: %04x\n\r’, str, nr&Oxffff) ;
printk ("EIP: | t%04x : %p \nEFLAGS : | t%p \nESP: | t%04x:%p\n”,

espll], espl0], espl[2], esp[4], esp[3]);
printk ("7s: %04x\n”, _£s());
printk (“base: %p, limit: %pl\n”, get base(current->1dt[1]), get 1imit (0x17));
if (espl4] == 0x17) {

printk(“Stack: 7);

for (i=0;i<4;i++)

printk(“%p 7, get seg long(0x17, i+(long *)esp[3]));
printk (“\n7) ;

}
str(i);
printk ("Pid: %d, process nr.: %d\n\r’, current->pid, Oxffff & 1i);
for (i=0;1<10;i++)
printk ("%02x 7, 0xff & get_seg byte(esp[1], (i+(char *)esp[0])));
printk (“\nlr?) ;
do exit(11); /% play segment exception */

/BRI do TSk B BT R4 R e T A BRI A 10 C R K
87 void do_double fault(long esp, long error code)

88
89
90
91
92
93
94
95
96

{
}

die(“double fault”, esp, error code) ;

void do general protection(long esp, long error code)

{
}

die(“general protection’, esp, error code) ;
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void do divide error(long esp, long error code)

{

die(“divide error’, esp, error code);

}

void do int3(long * esp, long error code
long fs, long es, long ds,
long ebp, long esi, long edi,
long edx, long ecx, long ebx, long eax)

int tr;

asm_ (str %%ax”: "=a” (tr): 77 (0)); // BUESFALEEDtr.

printk (“eax|t\tebx |t \tecx\t\tedx\n\r¥Sx\t%8x\ t%8x\t%8x\n\r”,
eax, ebx, ecx, edx) ;

printk (“esi|t\tedi |t \tebp\t\tesp\n\r¥Sx\t%8x\ t%8x\t%8x\n\r”,
esi, edi, ebp, (long) esp);

printk (“\n\rds\tes\tLs\ttr\n\r¥dx\ t%hdx\ t%4x\ t%4x\n\r”,
ds, es, fs, tr) ;

printk ("EIP: %8x  CS: %4x EFLAGS: %8x\n\r”, esp[0], esp[1], esp[2]);

}

void do nmi(long esp, long error code)
{

. V4 - 7
ie(“nmi”, esp, error code) ;

}

void do_debug(long esp, long error code)
{

die (“debug’, esp, error_code) ;

}

void do overflow(long esp, long error code)
{

die(“overflow”, esp, error code) ;

}

void do bounds(long esp, long error code)

{

die (“hounds’, esp, error code) ;

}

void do_invalid op(long esp, long error code)
{

die(“invalid operand’, esp, error code) ;

}

void do device not available(long esp, long error code)

{

die(“device not available’, esp, error code) ;

}

void do coprocessor segment overrun(long esp, long error code)
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. Y 7”7
die(“coprocessor segment overrun’,esp, error code) ;

void do invalid TSS(long esp, long error code)

die(“invalid 7SS’ esp, error code) ;

void do segment not present(long esp, long error code)

die (“segment not present”’, esp, error code) ;

void do stack segment (long esp, long error code)

die(“stack segment”, esp, error code) ;

void do coprocessor error(long esp, long error code)

if (last task used math != current)
return;
die(“coprocessor error’, esp, error_code) ;

void do reserved(long esp, long error code)

{
die (“reserved (15, 17-47) error”, esp, error_code) ;

}

// NGRS E (BEHD HWREERIG R . WE SRR T R .

// set trap gate() 5 set system gate () [ ZEX HILE T #H W E FRALH N 0, Ja& 2t 3. Kk
// Wi B FEBER I int3. ¥ H I over £ low A At 4 A7 W bounds A LA HATAR FR 772 2k

// XA R B FE RN L g0 P (include/asm/system. h, 36, 39) .

void trap_init(void)

{

int 1i;

set trap gate(0,&divide error);

set trap gate (1, &debug) ;

set_trap gate (2, &nmi) ;

set system gate (3, &int3) ; /% int3-b can be called from all %/
set system gate (4, &overflow) ;

set system gate (5, &bounds) ;

set trap gate (6, &invalid op);

set trap gate(7,&device not available);

set trap gate (8, &double fault);

set trap gate(9,&coprocessor segment overrun) ;
set trap gate(10, &invalid TSS) ;

set trap gate(ll, &segment not present);

set trap gate (12, &stack segment);
set trap gate (13, &general protection);
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453.1 AR CHBERER

Bk, Hl £i11 value {i 0] 8 CAAE eax o WIHLEE—ANMEIREA] TG, gec SRl AE
HORE eax, IXFERL W] LAZERERIGIAH D —> movl ¥

FAT g A Z AU RN S G R AR N -

asm ( « ﬂ:éﬁﬁ%‘_/@ P)
M A AR
NG
D SBESRIEAEAE ) ;

KA AT, SRR T RN UL

asm(“cld\n\t” “rep\n\t” “stol”
D/ A A AR o/
“¢” (count-1),
"%ecx”, "%edi”) ;
Bl ——rikE
asm(“cld\n\t” “rep\n\t”
1K =) I G
D/ A A AR o/

PO B AT gm e 7 v F 24 2 A 2%
"a” (fill value),

7¢” (count—-1),

"a” (fill value),

“stosl”

LRI 1, FE AR

“D” (dest)

“D” (dest)

199 set trap gate (14, &page fault);

200 set trap gate (15, &reserved) ;

201 set trap gate (16, &coprocessor error) ;

202 for (i=17;i<48;i++)

203 set trap gate(i, &reserved); // ¥ int17-48 HIFEBEI 13 B N reserved.
204 set trap gate (45, &irqgl3);

205 outb _p(inb_p(0x21)&0xfh, 0x21) ; // FoVFAE 8259A 5 F i TRQ2 KT K
206 outb (inb_p (0xA1) &0xdf, 0xA1) ; // FEVEAN 8259A W 1) TRQL3 H i 3K
207 set trap gate (39, &parallel interrupt) ;

208

209

453 HEER

XA count—1 FMEINZER] ecx FA7as T, fill _value MN#Z] eax ', dest JF] edi . Hyft
AHEAE gee G FFEF EMOXFEINZITASLEIRATE e ? 4 gec £EE BT A 728 40 Be I v DA T3

"%ecx”, "%edi”) ;

XA gee IXEEFF

IR AT ? ANLAE gee FNIEAR

o R AT R H B I A A N A

a eax, b  ebx, c

a, r AESEHIRFE, ¢

ecx,

frash IHE LN T .

=R

edx, S

eax, ebx, ecx, edx BN AFAFHL, A

70
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m NAE, o WARFFRIIMWAEAE, T HE(0-31), J HE(0-63),
K #%00-255) L #%(0-65535), M % (0-3), N HH(0-255) (1 A%,
0 HEr (0-32),

NP FAS AR A CFR s WA AR B AN A7 A7, A& ik gee ARIERE .

asm(“leal (%1, %1, 4), %0~
e ()
() -

XA o] LARH el x 3¢ 5. [ leal (rl, r2,4), r3iBAJRMR rl+r2xd = r3 ]

HA %07, "%1”7 S48 gee H BN BLIK A7 A7-25 o 45 IO 2 M HH 2 178 P 51 N ZE 240 A 3R BL7%0”
. FTLLOX B %17 ARRE AN x BRI Ar A%, 7%0” Fonii a7 A7 gs . fnH a5 A7 2R Ay — & L
TS AN TR AR 0 5O, WU B A S AR N — R P A7 a8 . TSR gee % r
FRE N eax [l IR LIV GniE A0S HD A«

“leal (eax, eax,4), eax

R EPATI RIS A AR B gee PUATMAANH T, SRFE AL asm £55 5NN volatile
Panik

asm volatile (se++-+ )
B TR I A

asm___ volatile  (seeee- )

N LA B
#define disable() _ asm _ volatile ("cli”);
#tdefine enable() _ asm  volatile  ("sti”);
#define times3(argl, arg2) \
asm_ ( \

“leal (%0, %0 2), %0” \

: 7=r” (arg2) \

2707 (argl) );

4.6 mktime.c 344

4.6.1 ThREHEIA

FEFT HA — AR mktime O, AUBEPRZAEHT . THSEA 1970 4F 1 3 1 1 0 B EITFHLYS HZid i
MG AR D TR TR

4.6.2 REERE
B 4.6 linux/kernel/mktime. c }2F

¥

* J]inux/kernel/mktime. c
*

[ISSRINR
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ol el el el el el el
|© |OO |\1 |CT> |O‘I |>-l> |"-}Q |l\'> |'—‘ |O [© |00 [ O |01 [~

* (C) 1991 Linus Torvalds

*/
#include <time.h> // WPTRSKSCAE, e ST FRAERT ) B 4548 tm R — 8 A 2 I i) o 50 s Y
J*

* This isn’t the library routine, it is only used in the kernel.

* as such, we don’t care about years<l1970 etc, but assume everything

* Is ok. Similarly, TZ etc is happily ignored. We just do everything

* as easily as possible. Let’s find something public for the library

* routines (although I think minix times is public).

*/
S*

* PS. I hate whoever though up the year 1970 — couldn’t they have gotten

* a leap—year instead? I also hate Gregorius, pope or no. I'm grumpy.

*/
/%

* XAEERE, CAENAE . BUEERAIA GO /N T 1970 SERFER A, (AEE —DIIRIER
* Iﬁﬁé IR X5 TZ ) A S 20 o PATT B S mT R ] S A B o o U e R B 8 20 T 1) 2 o
* BN minix I RECE A TFD o

* %’9[‘ FARTBA B E 1970 SFEFFLRIIN — MEE A THA BEE N — DTG ? RAAR P 2 5
* BEHEENSAWATET . TN BEEIN.

*/
20 #define MINUTE 60 /] 1 YRR
#define HOUR (60%MINUTE) // 1N ERP R
22 #define DAY (24%HOUR) // 1 RIFDEL
23 #define YEAR (365%DAY) /] 1R

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

41
42
43
44
45
416

25 /* Interestingly, we assume leap-years */

/% AR TAG ELE T A */
// TR SR, 58 SCT REAS H IT AR R0 En ) 22
static int month[12] = {
0,
DAY*(31),
DAY= (31+29),
DAY* (31+29+31),
DAY* (31+29+31+30),
DAY* (31+29+31+30+31),
DAY* (31+29+31+30+31+30),
DAY* (31+29+31+30+31+30+31),
DAY* (31+29+31+30+31+30+31+31),
DAY* (31+29+31+30+31+30+31+31+30),
DAY* (31+29+31+30+31+30+31+31+30+31),
DAY* (31+29+31+30+31+30+31+31+30+31+30)

~ N~~~ o~~~

}s
// ZPREC SN 1970 45 1 H 1 H 0 IR BITFLY HE L MR, /5 FFHLET ]

long kernel mktime(struct tm * tm)

{

long res;
int year;

year = tm—>tm year — 70; // M T0 FERIAE L FEE (2 MR T,
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// R4 2000 4 fa) 5
47 /* magic offsets (y+1) needed to get leapyears right. */
/% N T IRTFIEMTEAEE, 1% R X — AN L) W (y+1) */
48 res = YEAR*year + DAY*((year+l)/4); // XISIELITHFPEINT] + FANEERN L 1R
49 res += month[tm—>tm mon] ; // WIRDENTIR], A m F S 20 R R A
50 /* and (y+2) here. If it wasn’t a leap—year, we have to adjust */
/% LAR(y+2) o Ui (v+2) AR, A FRATTR 26 2003 A T W 2 (k2 — R RDEI 1)) o %/

51 if (tm—>tm mon>1 & ((year+2)%4))

b2 res —= DAY;

53 res += DAY (tm—>tm mday-1) ; // BRI 3 2 R A A 1]

54 res += HOUR*tm—>tm hour; ARy NSV S U PN RN RE Gk U G s

55 res += MINUTE*tm—>tm min; /) BEINE 1 NI I 2 R B AP 1)
56 res += tm—>tm_sec; J/ BRI B R

57 return res; // BIEET N 1970 4F LR 2 I i FDE N A o

58 }

59

463 HEER

4.6.3.1 HERBRITEAZ
FE AR IR FEA T S VA
Wy BEHE 4 BRI HASEERY 100 BRI, B RERE 400 BRI, Wy &[4,

4.7 sched.c 3%

4.7.1 ThEetEiA
sched. ¢ J& WAZH A AT L A RE T .

4.7.2 RIBER
5I%% 4.7 linux/kernel/sched. c 2%

linux/kernel/sched. ¢

(C) 1991 Linus Torvalds

* ’sched. ¢’ is the main kernel file. It contains scheduling primitives

* (sleep on, wakeup, schedule etc) as well as a number of simple system

* call functions (type getpid(), which just extracts a field from

* current—task

*/

/%

* " sched. ¢’ B FEEM WM. P EREA S RIEA RS (sleep on. wakeup. schedule 55) P
* —UORIR KRG REL (b getpid O, ANAEH TS HIRE—NFED

*/

13 #tinclude <linux/sched.h> // JAEFREPLICHF. @ L TAES 451 task struct 2 1 MIIGITS
/] T AT 2 DL T A SR IR AT S 405 B RS

— = =
|l\')|>—‘|O [O [CO |3 |0 |01 W [ DO [—
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DO |— = = = = =
Sy gy =i i

[N
—_

163 13 |

|l\‘:
N

16
47
48
49
50
51
52
53
54
55
56
57
58
59
60

/] BN I G bR R 7
#tinclude <linux/kernel.h> // WHZKICHF. &4 L8 Nk H R 200 IR 2 o
#include <linux/sys.h> /) B, S 12 MRS C BB EFEE, LU sys T Ik,
#include <linux/fdreg.h> // BKUKLXMF. F AR HIdSEIN—L2% L.
#include <asm/system.h> // RGEKICMF. & LT W EBUE SRR/ W 1S RN 0 7
#include <asm/io.h> // i Sk3CAF. e SCHEAF V5N /2 g vE R
#include <asm/segment.h> // BUEAESLSCIE. @ ST A RBEA A7 28 E IR N I 2 R 40

#tinclude <signal.h> /) ARk, ' E SRS R E, sigaction 45K, BEEREURTY,

#tdefine _S(nr) (1K< ((nr)-1)) // BUFS nr 215 5L B A% AL it HEUE. 595 1-32.
// WiES 5 BRI EEUE = 1<<(5-1) = 16 = 00010000b,

#define _BLOCKABLE (*(_S(SIGKILL) | _S(SIGSTOP))) // B&T SIGKILL F SIGSTOP {55 LAAMH & 46 2

// AIPBAZEM (++10111111111011111111b) .

[/ BT nr IR S . ERRIRASRI A HERE A R AT 80 CORED
void show task(int nr, struct task struct * p)

{

int i, j = 4096-sizeof (struct task struct):

printk ( "%d: pid=%d, state=%d, ’ nr,p->pid, p—>state);
i=0;
while (i<j & !((char *) (p+1))[i]) // fIFREES LIRS LLEET 0 17174
it++;
printk(“%d (of %d) chars free in kernel stack\n\r’, i, j);
}

/) BaRETEATS TS S RS SRR WAZHER N 71580 (R4 .
void show stat (void)

{

int 1i;

for (i=0;i<NR TASKS:i++)
if (task[i])
show task(i, task[i]);

}

// 38 SUEEANIN[A) IR 55O
#define LATCH (1193180/HZ)

extern void mem use (void) ; // [?2?]

extern int timer interrupt(void); // W4frp Wb RFEE (kernel/system call. s, 176) .

extern int system call (void) ; // REGAA T W A IRFER (kernel/system call. s, 80) .

union task union { /) € ST WA (E45 45 M i B3 stack PR B RE R R BY) o
struct task struct task; // BC—AMESEAR S5 15 HHEHIIAE R — W Aruar, B
char stack[PAGE SIZE]; /] MWHERR B 27 4748 ss n] DLSRIG s BUE B 155

}s

static union task union init task = {INIT TASK,}: // %€ XHJEATE B8 (sched. h F7)

long volatile jiffies=0;
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61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

100
101
102
103

long startup time=0; // JFRLETE . A1970:0:0:0 JFUGTHIT FIFDEL
struct task struct *current = &(init task. task); // HEIFSIEE (WIIEAARIIETSS) -
struct task struct *last task used math = NULL; // {# i PhabPE 2845 HF384T

struct task struct * task[NR TASKS] = {&(init task.task), }; // & XAE5HREHE4A.

long user stack [ PAGE SIZE>>2 1 ; // s& XH W HEREZH (1024 T .

struct { /) HERRITUR St (HbbdREr, BORBOEERT) .
long * a;
short b;
} stack start = { & user stack [PAGE SIZE>>2] , 0x10 };

S*

* ’math state restore()’ saves the current math information in the

* old math state array, and gets the new ones from the current task
*/

/%

* B Y AT EE A A AR B Z UMb BRSPS S, IRR ST S I P AL R 3%
* AN AL B o

*/

/] TSR AL UG, H DVRAF JFUE S b BEZIRZS CETR 30 M8 B 1R 1 24 iy
[/ AT B AL BEES AT IRAS

void math state restore()

{

if (last task used math == current) // UIHATSEAS R A (b —AMT55 e M AT 4%) «

return; // X BRI BTSSR NI A e 2 AT 5

_asm_ (“fwait”); /) AERLE VAL HL S iy A 2 BT S8 K WALT $5 4

if (last task used math) f{ /) AR EAMESATH T PrabEEEs, WIPRAEHARES
~asm_ ("fnsave %07 : “m” (last task used math->tss. i387));

}

last task used math=current; // BIAE, last task used math 5 M4ui{E5%,

[/ CARS AT S AT 4 th 2 A

if (current—>used math) { // WRCHETESS P A B 8S,  J P R HARES
~asm_ (“frstor %07:: "m” (current—>tss. i387));

} else { // A5 WS U B 5 — A
~asm_ (“fninit”::); // TR PSS RVt a2,
current—>used math=1; [/ HEEANHT A 2SR E .

92 }

¥

* ’schedule()’ is the scheduler function. This is GOOD CODE! There

* probably won’t be any reason to change this, as it should work well

* in all circumstances (ie gives I0-bound processes good response etc).

#* The one thing you might take a look at is the signal-handler code here.

*

* NOTE!! Task 0 is the 'idle’ task, which gets called when no other

* tasks can run. It can not be killed, and it cannot sleep. The ’state’

* information in task[0] is never used.

*/
/%

* " schedule )" 2 AE KA. XEMRIFHA ! BAAATA B g AT BN, B e ELZERT A 19
* BN TAE (Lhinpetex) 10— 5 b BARGF N 45D o WA — - EAEE, BHExBiES
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* Qb HACHS .
ko JER! AR 0 RANWE C idle’ ) RS, RSB I eSS U N A E . EARECR
* FE, WAREHENR. 1155 0 PHPRAMFE state’ EMKAHI .

*/
104 void schedule (void)
105 {
106 int i, next, c;
107 struct task struct ** p; /) ALF Ak E ISR .

@ /% check alarm, wake up any interruptible tasks that have got a signal */
/% F alarm, MEEEAGRE] T —AME 5 R0 ] LU W RMESS */

110
/] MESEA P 5 e — MES AR alarm,

111 for(p = &LAST TASK ; p > &FIRST TASK ; ——p)

112 if (xp) |
// WFATS5 1 alarm N A © 25 W] (alarm<jiffies), 45 507 B & SIGALRM {55, 4RJ5iE alarm,

113 if ((#p)—>alarm & (kp)—>alarm < jiffies) {

114 (#p)—>signal |= (1<<(SIGALRM-1)):

115 (kp)—>alarm = 0;

116 }

[/ RAE S AL E B B B ZE S S ANA A e F 5 I HAT S 4 Tl Wik, WIEATS Wt a iR,
// v T (_BLOCKABLE & (*p)—>blocked)’ H T Zm&Hi FHIEERIMF %, H SIGKILL F1 STGSTOP AHE# PHZE .

117 if (((¢p)->signal & ~(_BLOCKABLE & (¢p)->blocked)) &&

118 (*p) —>state==TASK INTERRUPTIBLE)

119 (*p) —>state=TASK RUNNING; /BN CRTHAT) RAS
120 }

121

122 /* this is the scheduler proper: */
/% X U R0 R 2 */

123
124 while (1) {

125 c = -1;

126 next = 0;

127 i = NR_TASKS;

12 p = &task[NR_TASKS];

/) IXBEACTY LU AN BRI ASAT 41 counter {H, WE—/N K next 55 [ MbANHIMT 42,
129 while (—i) {

130 if (I%—p)

131 continue;

132 if ((*p)->state == TASK RUNNING && (*p)—>counter > c)
133 ¢ = (*p)—>counter, next = i;

13 }

// R EAGHE counter KT 0 LR, NWIEBIEA, BATESRED#E (14147 &

135 if (c) break;
[/ A5 WRARE BEAME S5 LS AUE, BB —MESS I counter fi, ARJ5[HIF] 125 17 HHT L.
// counter {HItHH J73 N counter = counter /2 + priority.

136 for (p = &LAST TASK ; p > &FIRST TASK ; ——p)

137 if (kp)

138 (kp)—>counter = ((*p)—>counter >> 1) +
139 (kp)—>priority;

140 }

141 switch to(next); // PIBMESS S N next S, FHiBITZ .
142 }
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143
// pause ) RGP o FAF U HAESS PR A ] h WSS RRIRES, IR

144 int sys pause(void)

145 {

146 current—>state = TASK INTERRUPTIBLE;
147 schedule () ;

148 return 0;

149 }

150

-_VV%%WE%EWKW*%%%%%§,ﬁt@%ﬁ%%ﬂ%%ﬁﬁ@%%ﬂ%o
/) R W BRI A 2R [Pl R AR AL T R S BT AR BERE 2 (A1 TR B AL
151 void sleep on(struct task struct *#p)

152 {
153 struct task struct *tmp;
154
155 if (!p)
156 return;
157 if (current == &(init_task. task)) // WIHEMFATS LTS 0, NWIEHL (impossible!) .
158 panic (“task/0] trying to sleep”);
159 tmp = *p; // ik tmp 38 A QAR AT IR G AT S (W A 1) .
160 *p = current; // RIS R AR EN S 0 AT 55 .
161 current->state = TASK UNINTERRUPTIBLE; // ¥ 4HifE45 & ANl Wi S5 ARIR A
162 schedule () ; /] EFE
[/ R B EAHAL S WO, R BERR P A SGRIBIZIX I, W7 ol WY A e e
163 if (tmp) /] FEAAER DA ERFZN RIS, WL
164 tmp—>state=0; /) B (AT IRES .
165 }
166

) BTG BN PRI SRRES, SRR (k) SIS

167 void interruptible sleep on(struct task struct s**p)

168 {

169 struct task struct *tmp;

170

171 if (!p)

172 return;

173 if (current == &(init_task. task))
174 panic (“task/0] trying to sleep”);
175 tmp=*p;

176 *p=current;

177 repeat: current—>state = TASK INTERRUPTIBLE;
178 schedule () ;

179 if (kp && *p != current) {

180 (#kp) . state=0;

181 goto repeat;

182 }

183 *p=NULL;

184 if (tmp)

185 tmp—>state=0;

186 }

187

// MRl EAT Do
188 void wake up(struct task struct *#*p)
189 {
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190 if (p && #p) {
191 (%xp). state=0; // BEHEtg (Wizf7r) K&,
192 *p=NULL;

194 }

196 /*
197 * OK, here are some floppy things that shouldn’t be in the kernel
198 # proper. They are here because the floppy needs a timer, and this
199 * was the easiest way of doing it.
200 #/
/%
* 4f 7, NIXHEIFIR S OSBRI TR, AN AZIAE W AZ I 2550 ) B TR IR
s JERUN ORI Bh, BRI R B T IR TR
*/
201 static struct task struct * wait motor[4] = {NULL, NULL, NULL, NULL} ;
202 static int mon timer([4]={0, 0,0, 0} ;
203 static int moff timer([4]={0,0,0,0};
204 unsigned char current DOR = 0x0C; // #7475 474y (WIME: FOVF DMA ALK h . JH ) FDC) »

/) Fa A B IE S RS T R IR A A (A .
// nr — IS (0-3), RIPME N TFHEE
206 int ticks to floppy on(unsigned int nr)

207 {
208 extern unsigned char selected; // HRTE T LS (kernel/blk drv/floppy. ¢, 122) .
209 unsigned char mask = 0x10 << nr; // FrikiOO6 W 54 25 47 2% 4 8 5508 LU .
210
211 if (nr>3)
212 panic (“Floppy on: nr>37); // &% 4 NKIK,
213 moff timer[nr]=10000; /* 100 s = very big =) */
214 cli(; /% use floppy off to turn it off %/
215 mask |= current DOR;
/) WRASE AT, ) 5 R SL e IR IR AT, AR S T I S BRI AT
216 if (!selected) {
217 mask &= O0xFC;
218 mask |= nr;
21 }

/B R R A A I A TR S SR EAN R, U 1) FDC 87 s 1 5 B (mask) o JF HAR
/) BESRIABNN IR BAT RS, B AN K 1 A 8 3l e I e (HZ/2 = 0.5 #hak 50 M) -
// WO SR M R 4 AR AT AR current DOR.

220 if (mask != current DOR) {

221 outb (mask, FD DOR) :

222 if ((mask ~ current DOR) & 0xf0)
223 mon_timer[nr] = HZ/2;
224 else if (mon timer[nr] < 2)
225 mon_timer[nr] = 2;
226 current DOR = mask;

227 )

228 stiQ);

229 return mon timer[nr];

230 }

231

/) AR SRR Tk R B T AN ]
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232 void floppy on(unsigned int nr)

233 {

234 cliOQ; /) K.

235 while (ticks to floppy on(nr))  // WREIAEZEREER], wh— B YHrEfe s
236 sleep on(nr+wait motor); // AAH] A WIHERRAR S IO SE4E D is B AT I BRI
237 stiQ;  // FFdhr.

238 }

239

// BRI N IROR ik i g 48 (3P .

240 void floppy off (unsigned int nr)

241 |

242 moff timer [nr]=3*HZ;

243 '}

244
/) AN AP FE Y o SR s JE B IR A G AR T I . 1% R T AR I B I
/) PR, PRI AN (10ms) R — K, BB Sk I J8 mlifs 4 g N g (. 2R3
/) A ik A e N R, PR R A A Sk R S A A .

245 void do_floppy timer (void)

246 {

247 int i;

248 unsigned char mask = 0x10;

249

250 for (i=0 ; i<4 ; i++,mask <<=1) {

251 if (!(mask & current DOR)) // WERANIE DOR $5 € 1) S ik ki
252 continue;

253 if (mon timer[i]) {

254 if (!--mon_ timer[i])

255 wake up (i+wait motor); // HIREHIEJA B E I 2 W nfe gt o
256 } else if (!moff timer[i]) { // R ER Ty a A A i I 3 )

257 current DOR &= “mask; /) SRR ik R, Jf

258 outb (current DOR, FD_DOR) ; // SRR A .

259 } else

260 moff timer[i]-—; /) IR

261 }

262

263

264 #define TIME REQUESTS 64 /) BEVA 64 MENREEEL (64 MES) .

265

/] RE I AHER AR AE N S50

266 static struct timer list {

267 long jiffies; /] ENE L
268 void (*fn) () ; /] ER AR FRFEFT
269 struct timer list * next; [/ R ER#S .
270 } timer list[TIME REQUESTS], * next timer = NULL;
271
[/ ISINE RS . HNSECN T E 152 INE G 2R 20 FIAH R A 3L 7 484
//
272 void add timer (long jiffies, void (¥fn) (void))
273 |
274 struct timer list * p;
275
// W RE N A FER R AR R A, R
276 if (Ifn)
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277 return;
278 cli(;
/) WERENE<=0, WSZZIWH AL BT . JF HAZE N ds A I AR .
279 if (jiffies <= 0)
280 (fn) O ;
281 else {
[/ WNER AL, AN R
282 for (p = timer list ; p < timer list + TIME REQUESTS ;
283 if (!p—>fn)
284 break;
/) WMRCEM ST N S, MRS 5O,
285 if (p >= timer list + TIME REQUESTS)
286 panic ("No more time requests free’) ;
/1) E N S B AR A NAS R IFBEAER K
287 p—>fn = fn;
288 p—>jiffies = jiffies;
289 p—>next = next timer;
290 next_timer = p;

p++)

/) BERIGZ E NN BIRHERS o AEHER IS I 25 HEAE B0 5 22 A 25 0, IO £ AL P I 8 I L
[/ BEFERLIHIAE R 2R EIE . [[2? XBREP I SR BA A 4. WP K€ I
[/ FAEER A E BN 20K B A3 e 1 ) 5 IR 9 2B (K 5 1 AN AR E L ]

291 while (p—>next && p—>next—>jiffies < p—>jiffies) {
292 p—>jiffies —= p—>next—>jiffies;
293 fn = p—>fn;

294 p—>fn = p—>next—>fn;

295 p—next—->fn = fn;

296 jiffies = p—>jiffies;

297 p—>jiffies = p—>next—>jiffies;
298 p—onext->jiffies = jiffies;
299 p = p—rnext;

300 }

301 }

302 sti();

303 }

304

/DT C BB
305 void do_timer (long cpl)

306 {

307 extern int beepcount; // #7528k 7 WA 24 (kernel/chr_drv/console. ¢, 697)
308 extern void sysbeepstop (void); // K54 (kernel/chr drv/console. ¢, 691)
309

[/ IR R VR ACE], WIDCHTR . () 0x61 FURIE M4, KA 0 R 1. 47 0 457 8253

/) s 2 AR, AL LSRR -

310 if (beepcount)

311 if (!-—beepcount)

312 sysbeepstop () ;
313

[/ IR (ep1) D 0 (heid, R e WALREIFAE LAY o WPRGE N S I 4TI 7] stime 25,

[/ MR epl > 0, WIERZSE B RRPAE T AR, B utime.

314 if (cpl)

315 current—>utimet+;
316 else

317 current—>stimet++;
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318

[/ URA T HGE N SR, WPRFBER SRS 1 ANE IS AR 1o R AT 0, JUT HIAH N A Ak 2
[/ REFY, IR AR BN A AR R IS IUE I 45 -

319 if (next timer) f{ // next_timer & I a8k 0L F7E (L 270 17) o
320 next timer—>jiffies—;

321 while (next timer && next timer—>jiffies <= 0) {

322 void (xfn) (void); // EHIFEANT —DREIRE X 11 ®
323

324 fn = next timer—>fn;

325 next timer—>fn = NULL;

326 next timer = next timer—>next;

327 (fn) O ; // AL P R

328 }

329 }

// IR AR AL H s FDC RO H 7 it A A7 ds b S0k R S A A B, W HAT A E IR (245 47) .

330 if (current DOR & 0xf0)

331 do floppy timer();

332 if ((--current->counter)>0) return; // WIRBFEBATIN LRSS, WEEH .
333 current—>counter=0;

334 if (lepl) return; // XT@HHI PR, A counter EBEATIHE.

335 schedule () ;

336 }

337

[/ RGO IIEE - TCEIRE E WA (B .

// RO E alarm {5, WERFEIHE, SR ME 0.
338 int sys alarm(long seconds)
339 {
340 int old = current—>alarm;

342 if (old)
343 old = (old - jiffies) / HZ;
344 current—>alarm = (seconds>0)? (jiffies+HZ*seconds) :0;
345 return (old);
346 }
347
// WCHRTHERE S pido
348 int sys getpid(void)
349 |
350 return current—>pid;
351 }
352
// BB S ppide

353 int sys_getppid(void)

354 {

355 return current—>father;
356

357

// WUHF S uid.
358 int sys getuid(void)
359 {
360 return current—>uid;
361 }
362
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// B euid.,
363 int sys geteuid(void)
364 {
365 return current—>euid;
366 }
367
// AT gide
368 int sys getgid(void)

369 |
370 return current—>gid;
371 )
372

// W egid,
373 int sys_getegid(void)
374
375 return current—>egid;
376
377

/) RIS — B CPU LR (A HE? ©) .
// NAZPRE] increment KT 0, AW, WAL SEACE KL !
378 int sys nice(long increment)
379 {
380 if (current—>priority-increment>0)
381 current—>priority —= increment;
382 return 0;
383 }
384
/) R AIGFTRT
385 void sched init(void)

386 {

387 int i:

388 struct desc struct * p; // MidFFREWTFEE .

389

390 if (sizeof(struct sigaction) != 16)

391 panic (“Struct sigaction MUST be 16 bytes”);

/) BCEAIIRATSS (155 0) AT FIRA BCRi b 745 M=y B B8 i iR 77 (include/asm/system. h, 65) .
392 set_tss desc (gdt+FIRST TSS ENTRY, & (init_ task. task. tss)) ;
393 set_ldt desc (gdt+FIRST LDT ENTRY, & (init_ task. task. 1dt)) ;

/) ARG EAAMBR T LI GERE 1=1 TFaR, PrUAWIIRAE S5 I RR AT e AE) o
394 p = gdt+2+FIRST TSS_ENTRY;

395 for(i=1;i<NR _TASKS;i++) {
396 task[i] = NULL;
397 p—>a=p—>b=0;

398 ptt;

399 p—>a=p—>b=0;

400 ptt;

401 }

402 /* Clear NI, so that we won’t have troubles with that later on */
/% THBRARE Z AT AR P NT, IXAE CUE A S A BRI */
// NT b TR e B0 V8 (Nested Task) o 24 NT B, B4 HH1H Wi E4H$UT
// iret FRA WIS RAES VI . NT 48 TSS H¥) back link FB2 A 4K

403 asm__ (“pushfl ; andl $Oxfrrrhfrrr, (%esp) ; popfl”):;: // BALNT bpiko
404 1tr (0); // FEAESS 0 18 TSS INERENT55 27 /74 tro
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405 11dt (0); // N JRIER AR TR AR B RS IR R R A7 A%
/) RV K GDT AR LDT fIRFF (e BT Nk &) 1dtr. HBRINEIX—Wk, LUEHiT%
// LDT [hn#k, & TSS AR H A ) LDT I B 3h Nk .

// A TR 1L 8253 RE 4%

406 outb p(0x36, 0x43) ; /% binary, mode 3, LSB/MSB, ch 0 %/
407 outb p(LATCH & Oxff , 0x40);  /* LSB */ // jEMMEACT,
408 outh (LATCH >> 8 , 0x40) ; /¥ MSB #/ /) EWHE AT
// BB R R AR A CREE R .
409 set_intr gate (0x20, &timer interrupt) ;
[/ G W S BERES,  FR VRN B
410 outb (inb_p(0x21)&"0x01, 0x21) ;

[/ BCERGHAII .

411 set_system gate (0x80, &system call);
412 }
413

473 HEER

4.7.3.1 REIZH 22 mIE
FEGRFERT TF B UT ) 4 A 1, % N — ANk AT A 0T 1 oM IR g DL — 2 1,

x BEEHIFRRO

1/0 ¥ 1 5 AT AR

0x3f2 5 Hr i AT B E T A AR AR
0x3f4 Mk FDC AR FF A7 4%

0x3f5 /5 FDC %4 75 f7 4%

0x3f7 Jag AN

0x3f7 5 T A7 1 2 A7 A (AL 22 2 1)

g 0 CBCEBEENR LD A 8 A AAAE, CEHIINSI R IAT R WEhAERE . Hal/E
£ FDC LA K Se/F /25 1k DMA S b i oK

FDC [ 3R TFAE a2 —A 8 A A7 A7ds, T R B 45 FDC AR IR 2% FDD FEARES .
WH, AE CPU In) FDC Rk fir & 2 Wi sl FDC SRIBGRAE L L2 1, B RS F A7 2 PR 7, BUFD
T FDC $icdhs A Arai e g, LA S e B AL 16 10 ) 1)

FDC [RI%cs sy 0 B 2 AN 5 A7 (S B an & P AP e IS A e U A28, (AT —f %)
A — A F A7 I B v 1 0x3£5. AR 15 0] S TR A7 as ], FREHEHI DIO Jy mifer 425k 0 (CPU
> FDC), Vi) HE M5 A7 g 2 o 7E R EE SR AT LE FDC A2 G A H i se ah 4L, Tl 45 R8s
WEH TAFE.

B AT LAERZ 16 4. WA BAE) = AME: B BUTEY BRI SS R BL .

A B CPU ] FDC RIEMAF I MBEE . BAMANE M ENEBEMATT (WmAi).
HIGERAE 0—8 TS HL.

AT I BE FDC AT #r 2 HLE I3 o AEFATIY BE CPU AN 3, — et FDC & H ki sk
AR PATING W . Wi CPU & HH ¥ FDC iy & AL 5504, W) FDC nf BALAHh 7 X ek DMA 77 K47 mh
Wiy RAF U AERE 175, DMA D5 a2 /e DMA $5 RIS A PR R, FDC 55 P AEaEAT B8 i1 B 28 4 i B A 3%
58o UL DMA $27de bt 7 TH B 1A 538 %0 FDC,  fieJi t FDC & R SR A5 5 2540 CPU $hA TR
Bl

SiRB B H1 CPU BRI FDC H5cdis 27 A7 e iR (R, AT 3RAT FDC i AT IO SE R o IR R 45 R KK
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A O0—=T FHY o R FBRATIRIAIE RESE w2, W IR FDC Az I o WriR 2 dir & IRAFERAE 1R 2

4.8 signal.c X%

4.8.1 ThREHEIA

AREPL T W EASRBOERRE S BHZEM (BEmY) %L, singal O Al sigaction () RGLIHH LA AE

ZA G A W AL PR e p A FEAS S )RR E do signal ().

signal () Fil sigaction () FIZhHE LA, A AR G T JRALFE A . {H signal () &R [B]J5AE 5 Ab P
FNs,  FF EAE BT AR R — UG FOR a2 k2 B BRI . 1T sigaction O MW PLEEATSE B A E

do_signal O) (AL P JE L 2R 45U ] wb 7 AL PR 35 b B0 0F 15 5 A0 PR 5 « 12 bR 30000 5 B T A5 S it Ak
AR N B SRR R R . IXRE, EAR RS 45 AR 91 w2 LRI AT S S AR R, SRS AkEE AT

FUIRER o

4.8.2 KR

B3 4.8 linux/kernel/signal.c 2%

Ilinux/kernel/signal. c

% % % %

(C) 1991 Linus Torvalds
*/

| o [O1 |v> [ DO [—

#tinclude <linux/sched.h> // WWEERET LI, & X TAESS S50 task structs #IUGIESS 0 %,

/] A TR T S HORE SR i N\ 2 G R O TR

volatile void do exit(int error code);

— = = = =
g toc g fang I NERTEY

/) SRBCHATESAE 5 BEAL L CBElS )
int sys_sgetmask ()
{

—
(@a]

return current—>blocked;

}

— = = =
==y

/) BEEBIOAE T BRI . STGKILL ANHed frii. IR I A SR fs 5
20 int sys ssetmask (int newmask)
21 {
22 int old=current—>blocked;
23
24 current—>blocked = newmask & ~ (1<<(SIGKILL-1));
25 return old;
26 }
27
// Bl sigaction B H] f's HHuB to ko o

84

#tinclude <linux/kernel.h> // WHZKICHF. &4 Lo N AL H R 200 IR 2 o
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28 static inline void save old(char * from, char * to)
29 |
30 int i
31
32 verify area(to, sizeof(struct sigaction)); // WiF to AN ZE L,
33 for (i=0 ; i< sizeof (struct sigaction) ; i++) {
34 put_fs byte (*from, to) ; /) EHRE s Bt — O P AR B
35 from++; // put fs byte() #F include/asm/segment. h H.
% tott;
37 }
38 }
39
// W sigaction M s Edn B 2] to &b
40 static inline void get_new(char * from, char * to)
41 {
42 int i;
43
44 for (i=0 ; i< sizeof (struct sigaction) ; i++)
45 *(to++) = get s byte(from++) ;
46 '}
47
// signal O KRG . LT sigaction (). K8 € HIME T L0 115 5 00 (55 0 BERE ) .
[/ AF SR AT DU P AR e i R AL, e RT LU SIG DFL CERIARIARD BE SIG IGN (M%)
// ZH signum —47EM{E S handler — FREHAJMN; restorer — [?7]
// BREGR AR5 R
48 int sys signal (int signum, long handler, long restorer)

49 {

50 struct sigaction tmp;

51

52 if (signum<l || signum>32 || signum==SIGKILL) // {5S{H¥%fE (1-32) JalFWN,

53 return —1; // H HAG 2 SIGKILL.

54 tmp. sa_handler = (void (¥) (int)) handler; // TR T A BE AR

55 tmp. sa_mask = 0; // BATH BIE 5 R il .

56 tmp. sa_flags = SA_ONESHOT | SA NOMASK; // HAIREAE ] 1 R SR BRI,
// IRV TAE B SR A A R

57 tmp. sa_restorer = (void (%) (void)) restorer; // [??]

58 handler = (long) current—>sigaction[signum—1]. sa handler;

59 current—>sigaction[signum-1] = tmp;

60 return handler;

61 )

62

// sigaction() RG] . BURMEREAEWE]—AME TS ERME. signum &R T STGKILL EAZMRAT A
/) A5 SRR (action) A ] MUBTRAEBL 2. WS oldaction JEEFA N4, I ERAE
// BRI T oldaction. FEILMIR[E] O, FHNA-1.

63 int sys sigaction(int signum, const struct sigaction * action,

64 struct sigaction * oldaction)
65
66 struct sigaction tmp;
67
/) AE S EEAE (1-32) JEEA, IFHAS S SIGKILL FIAbFE A i AN BER e
68 if (signum<l || signum»32 || signum==SIGKILL)
69 return —1;

/) TERE S sigaction LHP R B INELE (BIE) .
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70 tmp = current—>sigaction[signum—-1];
71 get new((char *) action,
72 (char *) (signum—l+current->sigaction));

// Wk oldaction FREFA A MG, WK IRERAEFREH R A7 2] oldaction PR L7 & .
73 if (oldaction)

74 save old((char *) &tmp, (char *) oldaction);
// R AVHE AR B A5 AR, WA BRGS0, 5T E R A E 5
75 if (current—>sigaction[signum—1].sa flags & SA NOMASK)
76 current—>sigaction[signum—1]. sa _mask = 0;
77 else
78 current—>sigaction[signum—1]. sa mask |= (1<<(signum-1));
79 return 0;
80 }
81

/) RGO WA R b ELOE MR S AR BERE S (FF kernel/system_call. s, 119 17) .
/) BRI B RS S e B A AR 3E N B SRR HEAR T, FTEAR RS 4501
// RBUGSLZIPATAE 5 AWRR T, ARG AR EEHAT P R .

82 void do_signal (long signr, long eax, long ebx, long ecx, long edx,

83 long fs, long es, long ds,

84 long eip, long cs, long eflags,

85 unsigned long * esp, long ss)

86 f{

87 unsigned long sa handler;

88 long old eip=eip;

89 struct sigaction * sa = current—>sigaction + signr — 1; //current->sigaction[signu-1].
90 int longs;

91 unsigned long * tmp esp;

92

93 sa handler = (unsigned long) sa—>sa handler;

// RAESHIW A SIG_IGN (ZHE) , WM, an S A4 SIG DFL (BRIAALEE) , an A5 5 &
// STGCHLD WIR[A[, 5 2% 3 FE 40T

94 if (sa_handler==1)
95 return;
96 if (!sa_handler) {
97 if (signr==SIGCHLD)
98 return;
99 else
100 do_exit (1<<(signr-1)); [?? AT ALUMESAE NZH? AMtt4l? ©]
101 }
/) WERAZAT S WA THTAE ]Ik, PR A B 2 (A5 5 A D& R A74E sa_handler $iREFH)
102 if (sa—>sa flags & SA ONESHOT)
103 sa->sa_handler = NULL;

// X BACR S T AL B R iR A B P R, AN sa_restorer, signr, BEFE S ichS (2R
// SA NOMASK % E 1), eax, ecx, edx 1E A ZHU LA G R R G F FE P IR I Fa 5T Kb s P5 A7 48 (H

/) FENMERR . DR A K RS F R W (0x80) JR [A] F P F2 sy 25 15 58 $0AT HL P IS S ROWRE Y, ARG
/) FRREHATH T

[/ KRR R GG ACRS AR B eip 48 AR S AL BE AN

104 *(&eip) = sa handler;
[/ WRAVHE S A QRSB RRICENE T B O, T T 0K R 1 BH ZE A e N HEAR
105 longs = (sa—>sa flags & SA NOMASK) ?7:8;

)/ BRI R AR TR )RR T (5 8) AT CHRAEMUE S S A S50
/) IR A AR I 0 (9 G SR A8 S Iy R 055D .
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// AEH P HER R AT B _EAF L sarestorer, fR'5 signr,

*(&esp) —=

longs;

verify area(esp, longs*4) ;

// eax, ecx, edx, eflags FIJH T R ACHS 4% .

tmp esp=esp;

put_fs long((long) sa—>sa restorer, tmp esp++) ;
put fs long(signr, tmp_esp++) ;

if (! (sa—>sa flags & SA NOMASK))

put fs long
put fs long
put fs long
put fs long

put fs long(current—>blocked, tmp _esp++) ;
eax, tmp_espt+) ;

ecx, tmp_esp++) ;

edx, tmp_esp++) ;

eflags, tmp esp++) ;

~ o~~~

put_fs long(old eip, tmp_esp++) ;

current->blocked |= sa->sa mask;

i blocked (4 S SA_NOMASK E A7),

// BEFEFEZERY (BEilAY) A8 b sa_mask H EIRLAT

48.3 HEER

4.8.3.1 #HRIES
b5 B 1t B NN
1 SIGHUP (Hangup) “YRANTRE G A i iz 2 A1 55, 80| (Abort) W4 il v By 5k
YRS Xterm BEMITF modem. TS S FRF AR | #EFL,
il 280, DR AT 14 F STGUP S Hh 75 2 EEpr i
B B AT S
2 SIGINT (Interrupt) i E4EE & . 3B RIS L2k | (Abort) £ IHFRF.
HE5cdpe.
3 SIGQUIT (Qu1t) oK B BRI Ao 8 A IR SR ¥ AL | (Dump) R A £k 3F
\YE o A dump core A,
4 SIGILL (I1legal Instruction) FE/FHEEHEWAT T — AR | Dump) 25 # ¢ 1k 3F 77
IHEEAEFR 2 A dump core (.
SIGTRAP (Breakpoint/Trace Trap) i, EREZHT S,
SIGABRT (Abort) JBGFHAT, FrE 4. (Dump) 72 /7 # £ 1k =
A dump core A4
6 SIGIOT (I0 Trap) [A] SIGABRT (Dump) T2 3> % £ 1k I 7~
A dump core A4
SIGUNUSED | (Unused) 31§ .
SIGFPE (Floating Point Exception) ¥ 5% . (Dump) P 7 4% 26 15 9 77
A dump core 4.
9 SIGKILL (Kill) FEFP#Zil. 25 9 ARHBHRECH e Z0g . | (Abort) FEFHZ L.
MOZZNZ O E—AN R, RIE S 9. HRETFKBER
ATAT LS A0S 3 T A
10 | SIGUSRI (User defined Signal 1) HJ"5E XI55 . (Abort) BEFEHEZE L.
11 SIGSEGV (Segmentation Violation) 4FEF5| LRI NAERS | (Dump) F& P 4% & 1k 3 r=
SPEIE T el FHERAWUN A AE SFHERYF | AR dump core U
AIRIAE
12 | SIGUSR2 (User defined Signal 2) frREA4HI R H T IPC 8L | (Abort) REFEMEZ L.
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He .
13 SIGPIPE (Pipe) HFEPm —NERETIEESH B TREIEE | (Abort) HEFEHEZIL.
MmreAEi%s S .

14 STGALRM (AMlarm) ZfE5SAEH PR alarm RGBT AR | (Abort) HEREREZ L.
SERFPE RN 5 77 . A5 T AT RS R .

15 STGTERM (Terminate) A TFIEMESR —MEFLIE Bt kill | (Abort) HEFEHEZ L.
IIERIAE 5o 5 SIGKILL ANJA], %15 S Remdlizh, Xkf
e AR B AT A A #E LAk .

16 SIGSTKFLT | (Stack fault on coprocessor) MpAbPRESMERRETIR. (Abort) HEFEWRZ L.

17 | SIGCHLD | (Child) AHEFEA . f51Eee kiR . WA % | (Ignore) 1 k& 5 1k 5%

SAEE 45

18 | SIGCONT (Continue) %fF 5 HUfi#k SIGSTOP {5 1k HRERE Kz | (Continue) Pk &2 3 FE 1)
170 WTLABE A 3R o AT

19 | SIGSTOP (Stop) {FIEHRRMISAT . (5 S A TR 20 . | (Stop) {5 1EMEFRIZAT .

20 | SIGTSTP (Terminal Stop) [m) & R IEFF IEFEFA. %fE W LL | (Stop) fFILdEREIEAT .
S RN

21 SIGTTIN (Terminal Input on Background) J5&H#EFEREM— | (Stop) & IFHEFEIELT .
ANAS PG 42 ) 1 v s EUCEOHE SRR R R B
1k, BERKE STGCONT 155 o %45 5 1] LA i IR Ek 20m .

22 SIGTTOU (TTY Output on Background) J&& BRI M —A | (Stop) fE1FHERRET .
TR S b 20 ds,  sbr izt R g, B
FF] SIGCONT (55 . %5 5 Al g Al gk 2% .

4.9 exit.c 314

4.9.1 ThREHEIA

4.9.2 KIBER
5)& linux/kernel/exit.c &FF

1 /*

2 * linux/kernel/exit. c

3 *

4 * (C) 1991 Linus Torvalds

5 #

6

7 #include <errno.h> /] BRI, ARG &R AT . (Linus M minix W5 HERD)
8 #include <signal.h> /]G TR B E SR TR, 5 TS UG S B E R AR
9 #include <sys/wait.h> /) SRR . B X RGH wait O M waitpid () A IS BG5S .
10

1 #include <linux/sched.h> // PREEFEFFLICMH:, & X TATS S5 task struct. HIUARAT4S 0 HIEE,
[/ B —YE IR TS S FIRE A i N U7 g pR B TR A .
12 #include <linux/kernel.h> // WAZLICHF. &4 LML H R B J5UE & L.

—_
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13 #include <linux/tty.h> /)ttty SkXAF, TR tty io, HATHAE IS E. HE
14 #include <asm/segment.h> // BffELCfE. & X T KRB Aran B E IR AN 200 g pR 2L
15

16 int sys pause(void) ;

17 int sys close(int fd);

18

/1] RETBFRE IR (FE55) -

19 void release(struct task struct * p)

20 f{

21 int 1;

22

23 if (!p)

24 return;

25 for (i=1 ; i<NR_TASKS ; i++) /) FRAT AR, SRR TS
26 if (taskl[i]==p) {

27 task[i]=NULL; /) BAZAL S5 ORI 5 A A7 5L
28 free page((long)p);

29 schedule () ; /) TEFREL .

30 return;

31 }

32 panic(“trying to release non-existent task”); // FREALSHAAFAENIZEHL.
33 }

34

/)] FREATS (kp) KIE(E T (sig), AR priv.
35 static inline int send sig(long sig, struct task struct * p, int priv)
36 {
[/ FAE T A IEEAT S FRE A M A IR H
37 if (p || sig<l || sig>32)
38 return —EINVAL;
[/ FHABEGHFEA SN P AR IRRT (euid) whefi e i FE N euid BLFEEBYH F, WIAESERRAL B s
/) EE S, SWHANRHE . H suser O & U8 (current—>euid==0), HTHIBrE 5 EHH .
39 if (priv || (current->euid==p—>euid) || suser())
40 p—>signal |= (1< (sig-1));
41 else
42 return —EPERM;
43 return 0;
44 '}
45
//// #1451 (session) o

46 static void kill session(void)

47 {
48 struct task struct **kp = NR_TASKS + task; // FREFIIFREN T 5E TR 4L 55 B0 oK o
49
[/ XFHATATES (BTS00 LA, R A 1G5 Y ar R S il i LR e RS 5.
50 while (—p > &FIRST TASK) {
51 if (kp && (¥p)—>session == current->session)
52 (#p) —>signal [= 1<(SIGHUP-1);  // JIXHEWdte(s 5.
93 }
54 }
55
56 /*

b7 * XXX need to check permissions needed to send signals to process
58 % groups, etc. etc. kill() permissions semantics are tricky!
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59 #/
/%
s 0 T MR AT RGEAE T, XXX i B AR . ki1l O MV rTALHIEE R !
* /

//// kill O RG] T AT A 1 R 2l B A R IR AT (5 5 o

// nF pid >0, WIME S8 AIES pid.

// W pid=0, HSALH 5 WS ARG Mar HERE R 1 AT 1B RE

// W pid=—1, WHES sig M RIZLGERE — NN T i fe

// R pid < -1, WHES sig MRk g it -pid MPTH HERE .

/) WRAES sig h 0, WIAKIZEGES, BEOSHITERES. WREIINERA 0.
60 int sys kill(int pid, int sig)

61 {

62 struct task struct #*p = NR_TASKS + task;

63 int err, retval = 0;

64

65 if (!pid) while (——p > &FIRST TASK) {

66 if Gkp && (kp)—>pgrp == current—->pid)
67 if (err=send sig(sig, *p, 1))
68 retval = err;

69 } else if (pid>0) while (——p > &FIRST TASK) {
70 if Gkp && (xp)—>pid == pid)

71 if (err=send sig(sig, *p,0))
72 retval = err;

73 } else if (pid == -1) while (——p > &FIRST TASK)
74 if (err = send sig(sig, *p,0))

75 retval = err;

76 else while (——p > &FIRST TASK)

7 if (#p && (*p)—>pgrp == -pid)

78 if (err = send sig(sig, *p,0))
79 retval = err;

80 return retval;

81 }

82

/) AR — FUERE pid %S S SIGCHLD: TRERLKHE B L,
/) BRI BB R, W SRR
83 static void tell father (int pid)

84

85 int i;

86

87 if (pid)

88 for (i=0;i<NR_TASKS;i++) {

89 if (ltask[i])

90 continue;

91 if (task[i]->pid != pid)
92 continue;

93 task[i]->signal |= (1<<(SIGCHLD-1));
94 return;

95 )

96 /* if we don’t find any fathers, we just release ourselves */
97 /% This is not really OK. Must change it to make father 1 */

98 printk ( “BAD BAD - no father found\n\r’);
99 release(current); // WURBEAHBISCHRE, W H DRI
100 }
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101
/117
102 int do_exit(long code) // code JEHTIRI.
103 {
104 int i;
105

// BB T HEREARS BRI BT 5 I A7 0L (free _page tables () 7E mm/memory. ¢, 105 4T)

106 free page tables(get base(current->1dt[1]), get limit (0x0f)) ;

107 free page tables(get base(current->1dt[2]), get limit (0x17));
// WA YRR R, R T ERRE ) father BN 1 (AN R 1) . MR ZFHECEL
// Kb TAEGE (ZOMBIE) AR, W )b f% 1 ik ik fE 2 1A% 5 STGCHLD.

[op)

108 for (i=0 ; i<NR TASKS ; i++)
109 if (task[i] && task[i]->father == current—>pid) {
110 task[i]->father = I;
111 if (task[i]->state == TASK ZOMBIE)
112 /% assumption task[1] is always init */
113 (void) send sig(SIGCHLD, task[1], 1);
11 }
/) RVARTBEREF] TT A 1) AT SCA
115 for (i=0 ; i<NR OPEN ; i++)
116 if (current—>filp[il)
117 sys close(i);
// TRDE AT RS TAE H 3% pwds M3 H 3% root LLIZISATREFIY 1 799 fiIF 20 0 B A% o
118 iput (current—>pwd) ;
119 current—>pwd=NULL;
120 iput (current—>root) ;
121 current—>root=NULL;
122 iput (current—>executable) ;
123 current—>executable=NULL;
[/ W YRR LAk (Teader) MERE I H LA 2 1) 2, UDRE I 24 3 o
124 if (current->leader && current->tty >= 0)
125 tty tablelcurrent->tty]. pgrp = 0;
// WFCA AT B U b EE RS, DUPKE last task used math B
126 if (last task used math == current)
127 last task used math = NULL;

/] A ET R Teader BERE, WIZE 1P A AHCHERE .
128 if (current—>leader)
129 kill session();

/) AR E OV ESEIRAS, R BCEIR Y.

o]

130 current—>state = TASK ZOMBIE;
131 current—>exit_code = code;
/) TBRACHERE, BRI SRR AIE AR S STGCHLD — FREREHs 5 (o k.
132 tell father (current—>father);
133 schedule () ; /) BPTHEBERE IIEAT
134 return (-1); /% just to suppress warnings */
135 )
13

/1)) RGP exit (). ZibdiR.
137 int sys exit(int error code)
138 {
139 return do_exit ((error code&0xff)<<8);
140 }
141
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142
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/)] BRGEWH waitpid() o HEEYETERE, HE pid R EEH (&L BRIk %
/) G T, B RTFEH MG SN (F5 R o Wik pid Frig iR C
// B (ST IEREIEERE) |, WA PR L 2R Bl EREA ) BT 08 YR R I8

// W pid > 0, RAREFRFRESEET pid 1R .

// WH pid = 0, FoORGERFIREA ST a7 R AT b .

// F pid < -1, FoREAFMRA S ET pid 4OHE AT i fE .

// [ R pid = -1, FRERHATATFIHFRE. ]

// #i options = WUNTRACED, Fo/maniff#EREls ik, W Fixm.

// #i options = WNOHANG, K nunB¥A 1l el bt 5 Rk,

// W stat addr ARaE, WIECEOIRESS EORAEZIBH .

int sys waitpid(pid t pid, unsigned long * stat addr, int options)

{
int flag, code;
struct task struct *%¥ p;
verify area(stat_addr, 4) ;
repeat:
flag=0;
for(p = &LAST TASK ; p > &FIRST TASK ; —p) { // MAESEA Kim I HAR T A 115
if (I%p || *p == current) // Bt 2 TR AS R T
continue;
if ((kp)—>father != current—>pid) [/ ARASIE AT R I R gk
continue;
if (pid>0) { // WRIRER pid>0, (HAAEHERE pid
if ((kp)->pid != pid) /) HZANEE, Mgk .
continue;
} else if (Ipid) { // IRFREN pid=0, (HIFRGMPEFEA S
if ((«p)—>pgrp != current—>pgrp) // S5A4HTHEREMA 5 A, Wk,
continue;
} else if (pid != -1) { // WA ER pid<-1, (AP IAEREA S
if ((%p)—>pgrp != -pid) [/ SHARNEAE, WPk,
continue;
}
switch ((#p)->state) {
case TASK STOPPED:
if (! (options & WUNTRACED))
continue;
put_fs long(0x7f, stat_addr) ; // EIRSE BN 0x7f.
return (*p)-—>pid; // B, RPN
case TASK ZOMBIE:
current—>cutime += (¥p)—>utime; // BB 4uTdEfE M) FHFEH
current->cstime += (kp)->stime; // AL LAFBATH] .
flag = (*p)—>pid;
code = (kp)—vexit code; // W RIR .
release (*p) ; // BEWOZ TR .
put_fs long(code, stat_addr) ; // EAIREE BB .
return flag; // BH, IRIPIFEFER pid.
default:
flag=1; // IR HREATE S L BUEIRES, T flag=1,
continue;
}
}
if (flag) { // IR R A A TR BRI
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185 if (options & WNOHANG) // I H. options = WNOHANG, I zZIiR[H],
186 return 0;

187 current—>state=TASK INTERRUPTIBLE; // & 4HidEFE A al F W fmhas.

188 schedule () ; // BT

189 if (!(current—>signal &= ~(1<<(SIGCHLD-1)))) // MIFUAHAT ASHEFES,

190 goto repeat; // WURMEFEEAWEIFR SIGCHLD M5, Wik S Ab .
191 else

192 return -EINTR; // B, REH .

193 }

194 return —ECHILD;

195 }

196

197

198

493 HERE

4.10 fork.c 12

4.10.1 ThEesik
Fork () ARG T-008 THERL. Linux s A SRR 0 (FF45 0) K TR

4.10.2 KFBER%
5%z linux/kernel/fork. c ¥2F

1 /*
2 # Iinux/kernel/fork. c
3 %
4 * (C) 1991 Linus Torvalds
5 #
6
1%
8 #* ’'fork. c’ contains the help-routines for the 'fork’ system call
9 #* (see also system call. s), and some misc functions (’verify area’).
10 * Fork is rather simple, once you get the hang of it, but the memory
11 * management can be a bitch. See 'mm/mm. c’: ’copy page tables()’
12 #/
/%
*  fork. ¢ PEH ARG fork’ KB FREF (M system call.s) , PLE—EH B R
* (verify area’). —HART AR T fork, HiosRKINERART FIRN, (0N A7 HLAIAT LUMES o
* 2 mm/mm. ¢’ FHI copy page tables()’ .
*/
13 #include <errno.h> /) R SRSAR. BE ARG SAHA S . (Linus M minix F51HET) o
14

15 #include <linux/sched.h> // PEFETFLICME, & LTS5 task struct PILRITES 0 HIEE,
[/ AT AT SRR S B EAFRBUE N 20T G R B

16 #include <linux/kernel.h> // WAZLICPF. & S8 N H B 5 & o

17 #include <asm/segment.h> // BtHAESLICfR. 8 LT A KB A7 2B AR R AN I g pR 2L
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1S | |5

Do
—_

53 13 ]

25
26
27
28
29
30
31
32
33
34
35
36
37
38

#include <asm/system. h> // RGEKIAMFo 58 T BEE BB SEMIRAT/ T T 155 R A SIS0 2

extern void write verify(unsigned long address);

long last pid=0;

/) BUENAFIX IR . X T2 e L R U ARSI N AP AT RS A, a0 B IR A R A BERE IR UL, B
/) FERAT A RCH A T
24 void verify area(void * addr, int size)

{

}

unsigned long start;

start = (unsigned long) addr;
size += start & Oxfff;
start &= Oxfffff000;
start += get base(current—>1dt[2]);
while (size>0) {
size —= 4096;
write verify(start);
start += 4096;

) BT S AR RO B . KR R T
/) nr RS S p RS SR L MG B

39 int copy mem(int nr,struct task struct * p)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

{

}

J*
* Ok, this i1s the main fork-routine. It copies the system process
* information (task/nr]) and sets up the necessary registers. It
* also copies the data segment in it’s entirety.

unsigned long old data base, new data base, data limit;
unsigned long old code base, new code base, code limit;

code_limit=get limit(0x0f); // HURFBHIIAFT R DA BATEFT I h BUR K

data limit=get limit(0x17); // HRFBHIRFT R E Bolid 77 o b BUR K

old code base = get base(current—>1dt[1]); // BURACIEEBR L.

old data base = get base(current—>1dt[2]); // BUREPE B HLbE.,

if (old data base != old code base) // 0. 11 FRASSZHRACE A B s Be o B B o
panic (“We don’t support separate 1&D”);

if (data limit < code limit) // IR < ARTEBKEEAXS,
panic (“Bad data limit”);

new data base = new code base = nr * 0x4000000: // #r3Eht=1F45%5%64Mb (fF45K/) o

p—>start code = new code base;

set base(p—>1dt[1], new code base); // ¥ B EMIAFTp LN,

set base(p—>1dt[2], new data base); // ¥ & &P EEMIAFTpIENEE,

if (copy page tables(old data base, new data base,data limit)) { // SHIACRIIEEE, .
free page tables(new data base, data limit); // U545 PRSI H R O N A o
return —ENOMEM;

}

return 0;

94



WIZAHES  linux/kernel/

67 %/

* OK, MHiEEER fork TR, EEBIRGUR L (task [n]) I H i E A B 27 4745 o
BN R R B

/) R

68 int copy process(int nr, long ebp, long edi, long esi, long gs, long none

69
70
71
72
73
74
75
76
77
78
79
80

81
82
83
84
85
86
87
388

100
101
102
103
104
105
106
107
108
109

long ebx, long ecx, long edx,
long fs, long es, long ds,
long eip, long cs, long eflags, long esp, long ss)

struct task struct s*p;
int i;
struct file *f;

p = (struct task struct %) get free page(); // JHHTSEuE 451 B N AT o
if (!p) // IR WAL S, DR [RGB H
return —EAGAIN;
task[nr] = p; /] BT SR FRET TNAT 55 4l v
// Fonr MAE455, HETH find empty process () i [Al.
*p = *current; /% NOTE! this doesn’t copy the supervisor stack */
/R R XA S SIS P R R x/ CAEHPYHTEERE N D
p—>state = TASK UNINTERRUPTIBLE; // ¥#rdbfe rRZsSe B oA H iSRRIk

p—>pid = last pid; // BIERES . HETIAA find empty process () 3%,
p—>father = current—>pid; [/ BEEASCHE .
p—>counter = p—>priority;
p—>signal = 0; // A SR EE 0,
p—alarm = 0;
p—>leader = 0; /% process leadership doesn’t inherit */
/% JEFE AT EAUEAREGR AR */
p—>utime = p—>stime = 0; // WU S I )RR O 2R )R]
p—>cutime = p—>cstime = 0;  // HIUHATHEREH ST O &R 8
p—>start time = jiffies; /] AR ]

// BN BCEARSSIRAS B TSS Prg 8l (Z ARG D o

p—>tss.back link = 0;
p—>tss. esp0 = PAGE SIZE + (long) p; // MEMFRE (T REIESEMp T 1 7
// FNAE, LA esp0 IELFFE M%7 0D

p—>tss. ss0 = 0x10; [/ MERRBUERETT (WRZEERBD [29].
p—>tss.eip = eip; // FaA RIS RE .
p—>tss. eflags = eflags; /] ARG

p—>tss.eax = 0;
p—>tss.ecx = ecx;
p—>tss. edx = edx;
p—>tss. ebx = ebx;
p—>tss.esp = esp;
p—>tss. ebp = ebp;
p—>tss.esi = esi;
p—>tss.edi = edi;
p—>tss.es = es & Oxffff; // BXaA7RIN 16 B %K.
p—>tss.cs = cs & Oxffff;
p—>tss.ss = ss & Oxffff;
p—>tss.ds = ds & Oxffff;
p—>tss. fs = fs & Oxffff;
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110 p—>tss.gs = gs & Oxffff;
111 p—>tss. 1dt = _LDT(nr); // &HHES nr WJRARR AR EHEST (LDT AR AFAE GDT ) o
112 p—>tss. trace bitmap = 0x80000000; (/& 16 MiHRD -

/) RS H] T MR BE S, i R A 3L TR 3

113 if (last task used math == current)
114 _asm_ (“clts ; tnsave %07 : m” (p—>tss.1387));

/) SRR A A B B . BRAOF R BT R GRIPIEAE 00, MRS Hdl b
/[ AR LI REIBON 2B AT 55 3 BE K9 A 0T

115 if (copy mem(nr,p)) { // RIAIA 0 FRos
116 task[nr] = NULL;
117 free page ((long) p);
118 return —EAGAIN;
119 }
[/ AN RAHERE A ST AT IT ), PR N ST 4T R 1.
120 for (i=0; i<NR OPEN;i++)
121 if (f=p—>filplil)
122 f->f count++;
/) K arERE (SRR 1 pwd, root Fil executable 5| HIREINY 1.
123 if (current—>pwd)
124 current—>pwd—>1 count+tt;
125 if (current—>root)
126 current—>root—>i_count+t;
127 if (current—>executable)
12 current—>executable—>1 count++;

// BCEOFAESS ) TSS A1 LDT IR 4TI (E GDT ), Hidla M task @ik HL
/) FEARSS UMY, AR5 35 474% tr it CPU HZINEL. AR fT R a7 /7 ds 1dtr OFE task0 I IN#K.

129 set_tss desc (gdt+(nr<<1)+FIRST TSS ENTRY, & (p—>tss)) ;
130 set_1dt desc (gdt+ (nr<<1)+FIRST LDT ENTRY, & (p—>1dt)) ;
131 p—>state = TASK RUNNING; /% do this last, just in case */
/% B e PR TS W B T Is A TRES, BB T — %/
132 return last pid; // RIS (5% SR AR .
133 }
134

/) TR AR AN E L RS 1ast pid, JFREIEARSE T 4SS A index) .
135 int find empty process(void)
136
137 int i;
138
139 repeat:
140 if ((++last pid)<0) last pid=1;
141 for (i=0 ; i<NR_TASKS ; i++)
142 if (task[i] && task[i]->pid == last pid) goto repeat;
143 for(i=1 ; i<NR_TASKS ; i++)  // {T5% 0 HEERAESb.
144 if (ltask[i])
145 return i;
146 return —EAGAIN;
147 )
148
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4103 HEER
4.10.3.1 1%%'{*&.\511:!&.\

Figure 7-1. 88386 32-Bit Taszk State Segment

31 23 15 2 @
1/0 néP BASE OB BB0 O : AOBO 0606 |ﬁ_64
| 1
pPeeoeoeononenenonse LDT 60
|a PPOAB B a:a PPBBOBA Gé 5C
|B PEBAB D a:a PEBBOAA Fé 58
ppeoaveonnononoe DS 54
|a R a:a PPABOBA 3% 5@
| 1
|a R EEEEE cs ac
| 1
beceeooee XEEEEEEE ES 48
1 1
EDI 44
1 1 1
| 1 |
ESI 40
i i i
EBP ac
i i i
ESP 18
i ] i
EBX 34
i i i
. EDX . 30
' ECX ' 2C
i i i
EAX o8
i i i
. EFLAGS . 24
1 1 1
. INSTRUCTION POINTER CEIP) | 2@
: CR3 (PDPR) : 1ic
L a:a PPABOBA 3%2 18
| |
. ESP2 . 14
L a:a PEBBOAA 3%1 1@
| |
. ESP1 . e
L a:a PPABOBA séa
' ESP@ '
i i
Peeooeoneopneoeeoanl| Back Link 1o PREVIOUS TSS

NOTE
@ MEAMS INTEL RESERUED. DO NOT DEFIME.

CPU AT 55 F5 LT A 15 BAAEAE T — MR B, AT 45 IR B (task state segment — TSS) .
B 5 AT 80386 11451 TSS #& 2.
TSS H BT Loy A 2K
1. CPU fERHTAT 5 VI i 5B (1 sh A4 B . XL F B
o WHZ1E2s (EAX, ECX, EDX, EBX, ESP, EBP, ESI, EDI);
o B{&AFEAS (ES, CS, SS, DS, FS, GS);
o WrEZATAs (EIP);
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o ¥RATREN (EIP);
I —NATAES 1 TSS PHERRF (SR [H] A 5D .
2. CPU BZHUHASH MESHE EE. X7 EA:
o B4 LDT M35
o SHATS VL H RN %72 (PDBR);
o FERLZ 0-2 [FIMEARTEEE
o TS AT VIR T3 CPU 77 A2 — MR (debug) S5 1 T-LURFAT CRRERER A7)
o 1/0 LbAsAr FFE M hE (LK B RAE TSS A E LR, 7F TSS iR i),

E 55 IR BCAT AT SR 25 [ (AR 7« 55 02 SRBARL, AR5 IR BOR A b 17K e S
BT IEAEPATAESS IR TSS S2 BAESS # A7 as (TR) KA. 484 LTR AT STR HIRAB AN BT 55 2 7 & o
LA (fE55 W A7 AT LR 23 )

1/0 FEAAL P AR AR T LRI 1 AN T/0 3 1o Bdnsi 1 41 fLREREA7 2 1/0 A7 3L hE+5, 7 (A%
1 kb fEffdrsep, 483 1A 1/0 5418 (IN, INS, OUT, OUTS), CPU ¥ JCHtast ey it g & 15
INTARE AR TOPL, WAL, wiHIT I /0 8. WAL, B4 CPU B4k TSS
(1) 1/0 LERAAL I o W RAHR LUREA 2 B AL ), = A — MR R, SN AT % 1/0 45

4.11 sys.c ¥+

4.11.1 Iheeffir

sys. ¢ FEfP B EAGAT ARG DhRERI SE LR 2. b, 3573 [ -ENOSYS, WIZRZRASKR Y 1inux
B EBZIRE, W AS 2 H TSR T eI S BE .

4.11.2 KEBiERE
5% linux/kernel/sys.c f&FF

1 /*

2 * linux/kernel/sys. c

3 #

4 * (C) 1991 Linus Torvalds

5 #

6

7 #include <errno.h> /) R SRSA. BE ARG SF HAS . (Linus M minix F51HET) o
8

9 #include <linux/sched.h> // WEEREPLCME, & L TAES 45 task struct FIUHESS 0 BIEH,

/] A TR T SRR E AR i N 2 G R O TR

10 #include <linux/tty.h>  // tty k30, @ X THK tty o, TGS E. HE-
11 #include <linux/kernel.h> // WAZKICHF. &AL H R B 58 & L.
12 #include <asm/segment.h> // BUEAELICHF. 58 T A RBEAF AR de AR AR AR 20 Gt R 2
13 #include <sys/times.h> // X T R IEATI T 454 tms LK times O B EUR AL,
14 #include <sys/utsname.h> // REHIRLEH LA
15
// &8l H AT R .
16 int sys ftime()
17 {
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return —ENOSYS;
}

1S |5 |5

//
21 int sys break ()
{
23 return —ENOSYS;
24}
25

// T AT - R REAT P (degugging) .
26 int sys ptrace()
27 {
28 return —ENOSYS;
29 }
30

/) BRI EN A AT R E
1 int sys stty()
{

[\
[\

w

return —ENOSYS;
}

5 212 1R8]
Ol | (WO DD

/) WA SRAT R EAR B

36 int sys gtty()

37 |

38 return —ENOSYS;
39}

40

/] B

41 int sys_rename ()

42 {

43 return —ENOSYS;

44}

45
//

46 int sys prof()

47 {

48 return —ENOSYS;

49 }

50
[/ WCE TSP SEBR LA/ BB AR ID (gid) o WAL BA B PR
[/ LA RE ISR 1D AT A 1D W RATSS AT R, i AT W = A R A s Bs
// WIH 1D, PREEIY gid (saved gid) #{E RS A N gid [FMEH.

51 int sys setregid(int rgid, int egid)

52

53 if (rgid>0) {

54 if ((current->gid == rgid) ||
55 suser ()

56 current—>gid = rgid;
b7 else

58 return (-=EPERM) ;

99 }

60 if (egid>0) {

61 if ((current->gid == egid) ||
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62 (current—>egid == egid) ||
63 (current->sgid == egid) ||
64 suser ()

65 current—>egid = egid;
66 else

67 return (-=EPERM) ;

68 }

69 return 0;

70 )

71

/) WEBBEAS (gid) . WAL BAEYH R, e LMEH setgid OB HARL gid
// (effective gid) W B NMILIRHE gid(saved gid) BiH 5L gid (real gid) . WHEATESH
[/ R R WSERR gidy AL gid FIORB gid #HE I E S EE 1) gide

72 int sys_setgid(int gid)

73 {

74 return(sys _setregid(gid, gid));
75 }

76

// FTIFEROC I BERE TH K D BE o
77 int sys acct()
78
79 return —ENOSYS;
80 }

// WS ) B A7 S EERE B R S 1k 2% )
82 int sys phys()

83 {

84 return —ENOSYS;
85}

86

87 int sys lock()

88 {

89 return —ENOSYS;
90 }

91

92 int sys mpx ()

93 {

94 return —ENOSYS;
95 }

96

97 int sys ulimit ()

98 {

99 return —ENOSYS;
100 }

101

// RIEIA 1970 4F 1 7 1 H 00:00:00 GMT JFARTHI (R TAI{E (F5) o #5R tloc Ay null, JIA]{E
/) WAFAE AR
102 int sys time(long * tloc)

103 {

104 int i;

105

106 i = CURRENT TIME;
107 if (tloc) {
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108 verify area(tloc, 4) ; /) BN AR AN OXHEZE 477

109 put fs long(i, (unsigned long *)tloc); // A EHEE tloc 4.
110 }

111 return 1i;

112 }

113

114 /*

115 #* Unprivileged users may change the real user id to the effective uid
116 * or vice versa.

17 #/
/%
s TR R 0] DAL SRR P FRIRAET (real uid) SO S0H bRIRST (effective uid), 4R,
*/

[/ WCEATESRISERR LN/ BE RO ID (uid) o WHATSEAEBEH A, R4 HEe T H
// SEBRH P ID FAE RO 7 1D W ST S5 HATE Y R, i e AT e B A R AN S B 7 1D
// PR E uid (saved uid) W EMESH R uid [FME.

118 int sys_setreuid(int ruid, int euid)

119 {

120 int old ruid = current—>uid;

121

122 if (ruid>0) {

123 if ((current—>euid==ruid) ||
124 (old ruid == ruid) ||
125 suser ()

126 current—>uid = ruid;
127 else

128 return (-=EPERM) ;

129 }

130 if (euid>0) {

131 if ((old ruid == euid) ||
132 (current—->euid == euid) ||
133 suser ()

134 current—>euid = euid;
135 else {

136 current—>uid = old ruid;
137 return (-EPERM) ;

138 }

139 }

140 return 0;

141 )

142

/) BCEALS AT (uid) o WAL S BATEE I R ERT BT setuid O FHATRL uid
// (effective uid) WEBILFE uid(saved uid) BEHSLr uid (real uid) . WRATSH
[/ B PR, SRR uids 2% uid AR uid #RHEBECE S EUE €1 uid.

143 int sys setuid(int uid)

144 {

145 return(sys_setreuid(uid, uid));
146 }

147

/) WERGEMTAHE . 240 tptr &M 197045 1 H 1 H 00:00:00 GMT JF4aTHIS B T CFP) .
// PR R A 25 BAT R AR

148 int sys stime(long * tptr)

149 {
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150 if (!suser()) [/ WRASE Y I AR A GRS
151 return —EPERM;

152 startup_time = get fs long((unsigned long *)tptr) — jiffies/HZ;
153 return 0;

154 }

155

/) FBCATALSS I . tms SR P ARG IR . RG], R R R R SN A

156 int sys_times(struct tms * tbuf)

157 {

158 if (tbuf) f

159 verify area(tbuf, sizeof *tbuf);

160 put fs long(current—>utime, (unsigned long *)&tbuf->tms utime) ;
161 put fs long(current—>stime, (unsigned long *)&tbuf->tms stime) ;
162 put fs long(current—>cutime, (unsigned long *)&tbuf->tms cutime) ;
163 put fs long(current—>cstime, (unsigned long *)&tbuf->tms cstime) ;
164 }

165 return jiffies;

166 }

167

// 2% end data_seg FUfEAHEE, FHHRGMEAT LW N, i gt RE A R B i s BOR /D
[/ W, ZRBORERIEB KRR N end_data seg $8ENME. ZE MUK TR EE I HE /N TRk
// &5 16KB. IR [FME & H B g B AE (Wi SR FHE 5 2R A, WERMAE R E) .
[/ GREGEAYH P B, mit libe FER BT A%, I HIRBMEHBA—FE,
168 int sys brk(unsigned long end data seg)

169 {

170 if (end data seg >= current—>end code && // WMRSHORM LR, IFH
171 end data seg < current—>start stack — 16384) // /NFHEF-16KB,

172 current—>brk = end data seg; // W B B B A Al .
173 return current->brk; // 3R RTHERS 24 T ot B4t e e .

174 }

175

176 /*

177 * This needs some heave checking ...

178 * I just haven’t get the stomach for it. I also don’t fully

179  # understand sessions/pgrp etc. Let somebody who does explain it.

180 #/
/%
N T L A PR A A -
* L H AR E AR Mx s, R AEEH A sessions/perp o b2 ik TR E AT AN .
*/
[/ S E pid $RE R IEREA ID WE R pgide WHERZH pid=0, WHEH Yuritfes . wif
// pgid A0, WAEHZE pid 48 MEEREIILL 1D /54 pgid. @191k £ T4 2R — A
/) MR B 5 — AR, WX AR 20 T A — A2 16 (session) o ZEXFRIGHL T,
// SH pgid Fo€ T EMAWIAE L 1D, HRHZAM S 1D LAl 5K Z AR FAHR (193 17) .

181 int sys setpgid(int pid, int pgid)

182 {

183 int i;

184

185 if (Ipid) [/ WRSE pid=0, WAL TR .

186 pid = current->pid;

187 if (Ipgid) // R pgid Ky 0, WMEH MHTERE pid /64 pgid.
188 pgid = current->pid; // [293XH 5 POSTX ik B ]

189 for (i=0 ; i<NR _TASKS ; i++) [/ ARSI, BRI RS S
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190 if (task[i] & task[i]->pid==pid) {

191 if (task[i]->leader) /) IRAZAT S DA AL, W H AR ]
192 return —EPERM;

193 if (task[i]->session != current—>session) // WIHZATSHI431% 1D
194 return —EPERM; [/ 5T, AR IR (A
195 task[i]->pgrp = pgid; // WEIZAT I perp.

196 return 0;

197 }

198 return —ESRCH;

199 }

200

// RIPPYRTH RS . 5 getpgid (0) %5 (M.
201 int sys_getpgrp(void)
202 {
203 return current—>pgrp;
204 }
205
// B2l (session) (P EH leader=1) , 3 H & EHSW=HAS=HES.
206 int sys setsid(void)

207 {

208 if (current->leader && !suser()) // WIAMFTHERE C2&STEE OUF HAZEHH P
209 return —EPERM; // DR [E]

210 current—>leader = 1; // BCE A HTHERE A E o v

211 current—->session = current—>pgrp = current—>pid; // WHEAIFE session = pid.
212 current—>tty = —1; [/ RN TR B 1 1 2 i

213 return current->pgrp; // RIFIES1E 1D,

214 }

215

/] PIMEGAE L Hol utsname SEHIEE 5 AT SR ANREAERSIAIR, 5 HAT
/] SETRATION . A GRS AT

216 int sys uname(struct utsname * name)
217 {
218 static struct utsname thisname = { // XHZGH TEMTIER, XFgid e aso.
219 “linux . 07, “nodename’, “release ’, “version °, “machine ~
220 b
221 int i;
222
223 if (!name) return —-ERROR; /7 I RAETIUF G X FE T S 2 ) H R (] o
224 verify area(name, sizeof *name); // FGUFZEIPIX K/NETEEIR GEH ORI NAEE .
225 for (i=0;i<sizeof *name;i++) // B utsname HFRIE RO 71T B g2 op X
226 put_fs byte(((char *) &thisname) [i], i+(char *) name) ;
227 return 0;
228 }
229
[/ BB TR O SO B PR BE RS R mask & 0777, FFi&[H]J5 B A .
230 int sys umask (int mask)
231 {
232 int old = current—>umask;
233
234 current—>umask = mask & 0777;
235 return (old);
236 }
237
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4.11.3 HEER

4.12 vsprintf.c 12

4.12.1 IhgediR

4.12.2 RIDER

B|Z linux/kernel/vsprintf.c 2&F

1 /*
2 # Iinux/kernel/vsprintf.c
3 *
4 * (C) 1991 Linus Torvalds
5 #*
6
7 /% vsprintf.c — Lars Wirzenius & Linus Torvalds. */
8 /*
9 % Wirzenius wrote this portably, Torvalds fucked it up :-)
10 #/
11
12 #include <{stdarg.h> /] WRRESECEL SR DB WA RS IR B8R T
// KA (va list) fl=A % (va_start, va arg fll va_end), HTF
// vsprintf. vprintf. vfprintf R
13 #include <string.h> /] RSSO, B E ST S O AT B B E R RN R £
14
15 /* we use this so that we can do without the ctype library +/
/% BAMEH T IR E L, XTI AAEH ctype FET */
16 #define is digit(c) ((c) >= 77 && (c) <= 7°9) /) HWI#F AR TF1Fo
17
/] R TR B A R R T N R B SR AR I RE, IR A R . S AMREEE TR .
18 static int skip atoi(const char *#s)
19 {
20 int i=0;
21
22 while (is_digit (¥*s))
23 i = i%10 + *((ks)++) - 7 7;
24 return i;
25 }
26
[/ XL SRR I SR 50 2
27 #define ZEROPAD 1 /% pad with zero %/ Jx HEE */
28 #define SIGN 2 /* unsigned/signed long */ /% TGS /Fr 5 KIBE */
29 #define PLUS 4 /% show plus */ /% BRI */
30 #define SPACE 8 /% space if plus #*/ /% WU, WE S */
31 #define LEFT 16 /* left justified */ /% JEIEE x/
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32 #tdefine SPECIAL 32 /* Ox %/ /% 0x */
33 #define SMALL 64 /% use ’abcdef’ instead of 'ABCDEF’ #/ /* /N5 F-BE */
34

[/ BREAE. BN n ABERREL, base NFBREL 5% n MR, ERECORPIMENREL
// 2 4.5, 3 WA NI G A5 B .
35 #define do div(n, base) ({ \
36 int _res; \
37 asm_ (“divl %47 "=a” (n), "=d” (_res):”” (n), 717 (0), “r” (base)); \
38  res; })

/] BB A Fe e BRI )RR
// N num— 384 base— @l size—FRFHKE; precision—HUF K (KR s type—RAUIETN,
/) Wit str T HRSEL.

40 static char * number (char * str, int num, int base, int size, int precision

41 ,int type)

12

43 char c, sign, tmp[36];

44 const char *digits="0125456789ABCDEFGHI JKLMNOPQRSTUVIXY”:
45 int i;

46

[/ WERZRA type SR I/NG FERE, WE SUNS 7 REE
/) IRRIFE e EE GEAL S, MR I bR .
/) IREREEECNT 2 BORT 36, MR ARPE, B EIACKE P H e A B A 2-32 Z A A

47 if (type&SMALL) digits="0123456789%abcdefghi jklmnopqrstuvwxyz”;
48 if (type&LEFT) type &= ~ZEROPAD;

49 if (base<2 || base>36)

50 return 0;

// MR EIAE, WE AR =0 (WRY’ ) , /N ¢ HFFH PR

// WHRIEAEE R A5 20T HAUE num ZNT 0, MPEFFS A& sign=19", FFAl num BLLEXTH .

/) EWARE AR BRI, WE sign=in"5, AR AR EN sign="54%, HIE 0.
51 ¢ = (type & ZEROPAD) ? °7 : 7~

52 if (type&SIGN && num<0) {

53 sign="-";

b4 num = —num;

55 } else

56 sign=(type&PLUS) ? ’+” : ((type&SPACE) ? =~ : 0);

[/ BT, MITEPEALIR 1o 5 RAUSE R R A, T N BE ] 98 B> 2 A7 (T 0x%)
[/ R NRER B Uk 1 I )\ BE L S 45 R — %)

57 if (sign) size—;
58 if (type&SPECIAL)
59 if (base==16) size —= 2;
60 else if (base==8) size—;

// WUREUE num 24 0, WIEI-ARFER="0" s 7 WIARHE 45 08 B SR ZOR £ num #4807 A5 T2 2.
61 i=0;

62 if (num==0)

63 tmp[i++]="";

64 else while (num!=0)

65 tmp[i++]=digits[do div (num, base)];

/) BB TR BT RGBS, WK e J o B Ef
/) BEREAE size W02 TAFBCEBUE T 45 N4

66 if (i>precision) precision=i;

67 size —= precision;
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// WX B ETFAR T T 75 B A e e b R, R I JBAE Z 75 R str b
[/ AR I (ZEROPAD) FIZE5ESE (AERHE) bk, WIFE str st
// SEUBORI 4% v PEAR AR I S M. 5T AT A, WA S .

68 if (! (type& (ZEROPAD+LEFT)))
69 while (size——>0)
70 *str++ = 7 7
71 if (sign)
12 kstri+ = sign;
/) AR AR IR A, DT )\ Bk A e 5 RSk A CE A 075 IS A N REBIUAAEC 0x
73 if (type&SPECIAL)
74 if (base==8)
75 *str++ = 77;
76 else if (base==16) {
7 *str++ = 77;
78 *str++ = digits[33]; // X 8 x
79 }
/) ERRPEA LR CESEF b, WFERIR SR P AR ¢ 747 C 0 BHg) , W 5147,
80 if (! (type&LEFT))
81 while (size——>0)
g ¥str++ = ¢;
// S i AFAHEE num FIECA AN BTN EUNTREEEAE, W st tRIRON OREfE-1) AY 07,
83 while (i<precision—)
84 *str++ = 77,
/) R HATF PR N str P 3R A
85 while (i——>0)
86 kstr++ = tmp[il;
/) FBEEEAIRT %, WFIREIFRE DA e fE 5 brbbn s e WIAEF A 56 B TN 4%
87 while (size——>0)
88 *str++ = 7 7;
89 return str;  // RTEHGFH TR H
90 }
91

// T IR R IR A B AR R
// AT REAENZ AR, Linus EWAZSEIL T % C vk R 0.
/) HPSH fot EAE AT args BN EURIME; buf 24 AR MIX .
// S AR H) 3R 5 A A R E R 41
92 int vsprintf(char *buf, const char *fmt, va list args)

93 {
94 int len;
95 int i;
9% char * str /) W TAT RS R 7
97 char *s;
98 int *ip;
99
100 int flags: /% flags to number() */
101 /% number () &AL IFRE */
102 int field width; /% width of output field %/
/% B B/
103 int precision; /% min. # of digits for integers; max
104 number of chars for from string */
/% min. HEHHCFANEG max. PRI +/
105 int qualifier; /% °h’, ’1°, or 'L’ for integer fields #*/

106



WIZAHES  linux/kernel/

106 /xR U EC L TR B/
[/ ERFRRER W buf, ARJEHERIE R, 0 S A N R R AT AH Y ) A B

107 for (str=buf ; *fmt ; ++fmt) {
/) RS RFAE R % PG, X EN fmt AR PR %, s N A R I
/] Atk AR — E R IRAEN stro

108 if (xfmt != %) |

109 kstr++ = *fmt;

110 continue;

111 }

112
// NSRS IR R AR B TP AR G, FRE bR R E EON flags BEY.

113 /% process flags */

114 flags = 0;

115 repeat:

116 ++fmt ; /% this also skips first "% */

117 switch (¥fmt) {

118 case '—’: flags |= LEFT; goto repeat; // TERES TR

119 case '+’: flags |= PLUS; goto repeat; // NS .

120 case ~ ’: flags |= SPACE; goto repeat; // JWZH&.

121 case '#’: flags |= SPECIAL; goto repeat; // ZFpikiE#:,

122 case ’’: flags |= ZEROPAD:; goto repeat; // BIHZF N 0),

123 }

124
[/ WCHET ST B A, TN field width RS rfe 5 5 o rh o B0 ) B B L 0 5 A
/) MRS ER TR TR %, RN T ASHIRE T KA va arg BUCRBEAE . A5 0 58 B A
/) NF 0, MRZECR R AT bR = bk (2555, INILIE TR EARE R BRI N iZbr &, I
// W7 B FE A R FLAERHE

125 /* get field width */

126 field width = -1;

127 if (is digit (*fmt))

128 field width = skip atoi (&fmt) ;

129 else if (fmt == "#7) {

130 /* it’s the next argument */

131 field width = va arg(args, int);

132 if (field width < 0) {

133 field width = —field width;

134 flags |= LEFT;

135 }

136 }

137
[/ TR BACHY, O A R PRI, RN precision R . KEHIFHRIIFRER . .
/) SCACBRE 5 b e B SRR . BOKE B b R U W) R N O RS A . R B 2
[/ TR FOoR N ANSHIRE R . U va arg BURFEME. A5 bbmf 56 2/ T 0, T
/] W BORE FE A IR AL RHE

138 /% get the precision */

139 precision = —1;

140 if (kfmt == ".7) {

141 ++fmt;

142 if (is digit (¢fmt))

143 precision = skip atoi (&fmt) ;

144 else if (xfmt == %) {

145 /* it’s the next argument */

146 precision = va_arg(args, int);
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147 }

148 if (precision < 0)
149 precision = 0;
150 }

151

[/ PR BAG AT K EBTT, IR qualifer 8. (h, 1, L & XS ARG .

152 /% get the conversion qualifier */

153 qualifier = -1;

154 if («fmt == "4 || *fmt == "7° || *fmt == "L’) {
155 qualifier = *fmt;

156 ++fmt;

157 }

158

[/ N H AR R

159 switch (xfmt) {
/) AEREHARRATIE ¢y MIZRIRAT NS HOV AL T AT o PN W SRR SR A R A 5855, Wiz B
[/ RN TEEAE -1 DB, RGPS AR AR TG ESGE KT 0, WK N 25855, IHE
/) BECTRT G AN AT -1 A2 A% AT

160 case ‘c¢’:

161 if (! (flags & LEFT))

162 while (—field width > 0)

163 *str++ = 7 7;

164 *str++ = (unsigned char) va arg(args, int);

165 while (—field width > 0)

166 *str++ = 7 7;

167 break;

168
/) WREHARRFT L S”, WIFORA N BHOE A . RIS AR R R, A 0 T RS e,
/) W RERE =47 th A o eI RARE R WA R A 5E 5%, WRZ BTN (e JEAE - 747 B )
[/ ARG TR R FIRASEC AT MR EEGE KT 0, WIS 5SS, MESEC 745 RS
[/ I 8 PEA =745 B A8 ANk 74T

169 case 's:

170 s = va_arg(args, char *);

171 len = strlen(s);

172 if (precision < 0)

173 precision = len;

174 else if (len > precision)

175 len = precision;

176

177 if (! (flags & LEFT))

178 while (len < field width—)

179 *¥str++ = 7 7,

180 for (i = 0; i < len; ++i)

& *str+t = kstt;

182 while (len < field width—)

183 *str++ = 7 7,

184 break;

185

[/ IR KBTI o7, BN HG R N S B A )\ I 745 e o P number () AR B

186 case 0:

187 str = number (str, va arg(args, unsigned long), 8,
188 field width, precision, flags);
189 break;
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190
/) ARG AT IE 'y KRR N S E ) —MRE S . b A7 i SO W e B, TR B
/) M8, JFHFHERE. AR5 number () pRAELIEAT AL EE

191 case p’:

192 if (field width == -1) {

193 field width = 8;

194 flags |= ZEROPAD;

195 }

196 str = number (str,

197 (unsigned long) va_arg(args, void *), 16,

198 field width, precision, flags);

199 break;

200

/) BRI SRRE X 80X, MR NS HH 2T RS NG . 7 x R NS P REOR .

201 case ‘x’:

202 flags [= SMALL;

203 case X:

204 str = number (str, va_arg(args, unsigned long), 16,
205 field width, precision, flags);

206 break;

207

/) ARG A U B, WERTRN NS EUE R, U4, U AR SR, IR
/) W 0 T AL

208 case 'd’:

209 case '1:

210 flags [= SIGN;

211 case ‘u’:

212 str = number (str, va_ arg(args, unsigned long), 10,

field width, precision, flags);

©

(N}
—
wW

[\
—_
A~

break;

N}
—_
(@]

[/ ARG REARSEZR A 0", RS R H Ty 1A ) A 8O A7 2006 3 2 R e E AL E
/) SR va_arg O U IS EHRET, 5K AR 10 7R 8 NI T e AL

216 case 'n’:

217 ip = va_arg(args, int *);
218 *ip = (str — buf);

219 break;

220

/) BRI ATARL W, MRS TR A, B A% GG S,
[/ RS ST B A B A AT, B ELER % PR S NSt A, R IR 107 174k S840
[/ BT H . AR 2 A PR AT gl AL, IR HAEA

221 default:

222 if (xfmt != "%7)

223 *str++ = %7,

224 if (xfmt)

225 *str++ = *fmt;

226 else

227 —fmt;

228 break;

229 }

230 }

231 kstr = 107 [/ B RAERARGS (5 i A R A | null.
232 return str-buf; /) R IE AR T B A A AR
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233 }
234

4123 HEER
4.12.3.1 vsprintf)BIR FHF B

int vsprintf (char *buf, const char *fmt, va list args)

vsprintf () BREUE printf () RAREL — o IXLCpR BT = A AT B H 2520 dn HA R XA 2
TR fmt, FRS PR BN S E A TR Nk, PR A

printf BT HIL BIARAERT AN stdout. cprintf {4 HIEBIFEHIG . fprintf fE4 HIX 2S04
AW printf B vV FAFH (B vEprintf) BonSHIEM va arg B va list args 1852, printf
HIIA s PR 4 tHIX 2 L null 45 R4 buf th QEES A R £R buf A 288 1) 25 A2 50T
FEER Do TG 0 BIAS XU A 5 A R 7

Lo % A

printf ZR A R AP AR AT 8 Tl s B oy 3 AR 28 AR, i
XIS, SHOL 2R s A% PR S A S, — o R4 L R A g
Rs Ty PO X6 Y 28T R AR B s A5 A

2. IR TARF
#e A FR R BB
%[flags] [width] [. prec][|h|1|L] [type]
R — MR R BT E L 0T ) TR Hop
[flags] P pviR i) A= A IR
[width] ST IR 58 B R R AT 5

[ prec] SRR K (precision) #R %
[h|1L] 2wl Re i A K BT
[type] SRS TR (R AR RAT) o

Flags PRI R. BRSO, BB, bR R, S0 LR
2733 FFIITERE . b B o Sl T

- FRTEH NS HEE O BB KT (o), RGBS 88 (7 Rr b 4
AL TN X, SR AL 0 50X Fsk. KT e B £, F, g LU G, IR
WA N, B AR AN T g 06, R BRI .

0 R N R KT d, 1, 0,0, 5%, X, o B, £, g Fil G, S 4 A ZE1 K U TR
S AR R 0 FI-biak, W 0 bRAAHE AN . X TR RS, I T R, 0 bRk bk
s,

- KA (0025 SRR 5 B R 22 TR R0 ) CBRVURAE AT TR — 34D . n B4R,
e R LEATT I B

U R SR TR AT

+ RRTE N B R R R A (RO XTI, FUA SO
e,

width $8E TR A8 98, BIFRE T 7 BB N 08 EEAE . WSR2 R LUARGE B 98 /D
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WIAEIC /el (BB AL, RS I T /e asbR ) & B B i (1 flags ARGHIE) MG, BR
TAEFIBUE R AR E T8 I LASE, AT LAERT * KAR P BN TR T — MR SR . A3 ve
KT width $E TR, AEAEMTREI0 N N8 LA A SR A R . TRy R S e a8 R,

precision &YW ARSI KT d 1,0, u, x I X Fedfe, RiREEFRH T i BLECF 14
o X e B, £ M F, ZEHE AR NS LB N 3T g 806, 37 Mo T AN
XET s BS Bedfe, RS ELAE U W R AT S R R K PR

KREEBHMR AT U] T BB n (SR B N iRGA T BOREEH AR d, 1, 0, u, x B¥

X e dfie
hh i T (R R ot B AN RS PR B PR S
h B T ) BB S N — AN A A S R S A
1 B T ) BB ] T — AN KB S KRR S K
11 i T () R e ot B AN K KRR A 5 K K S 5
L Vil e, E, £, F, g B G F 4 SRR N MRS T S 4

type 72 UL IR A A S HERRUA H AOR e B AN FBAR /R AT IR 8 SR

d 1 BN SRR WO 55 A WRATRS L (precision) (%, WIZY Y 1 2850 10 %
DECEAN L IR TN B, e e /el . BOAKIRS LR 1o

o, u, x, X SR TAF S MHEEE A TS )\ (o) « TERFS T2kl (w) Bi#F & TEAHS 78k (x B
X) oyt e x RopREAEHNG R (abedef) SKREIRTN#EHIEL, X LM KRS -EE (ABCDEF) %
AN NBERIEL U RA AR BRI, Ul A S R e D B N I R R (R s b,
SAEFAIATNTE o BRINIORG R 1o

ek RN TAT T8 IR S EEAUE -] d. ddde+dd BB /N2 A 8074
SRR WARBATRE S, AR 6. ARSI 0, WIBAT /MU L. E Fos RS 58 B REOR
T3 SRR B 2 TRk WEREEN 0, IR A4REZE 00,

f,F R T T 2D R S8 (-] ddd. ddd 19BN EoR 2 s I8 A B
THERE . WORBATKE LI, BRI 6. WIRKEEE 0, WA /MHEL. WA /MO, 4 Jm i
Mo f 1T

g,G XN IS BN £ B e BOREIN (IR G, MR F ol E O RERE(E TR E T %
B E RBATRE L, WILBGAMECY 6. WIAKEEEY 0, WIVESG 1 R Ar . WEREEHUN FE50N T4
SR T TG, WERHT e A3l /NG IR 2R bR . DCARISAT— R NI A2 BN

3=

c SRR ICTT 5 75 I e e

s SOREAJAR I T B KR, P HAZPAF B 2L, null 5. WERATREEEER, U e kg
JEFT R T AT EL I AR I null 45,

p DASRET T U 7N

n FHF3EE H A e ki 10 7 A5 A B0 A7 21t N AR R E AL E . AR SHadEAT
Fedte.

% Btk —NE %, AT AR BRI AN AR R %%

4.12.4 54FTRRZARIX A
T2 R TR, BT LA 1. 2 B R TFAa kB 0 P P (0 s 5 T o BN T %50
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4.13 printk.c 12FF

4.13.1 IhgediR

4.13.2 RIDER

B|Z linux/kernel/printk. c 25

1 /*

2 * linux/kernel/printk. c

3 *

4 * (C) 1991 Linus Torvalds

5 #*

6

1 /%

8 * When in kernel-mode, we cannot use printf, as fs is liable to

9 #* point to 'interesting’ things. Make a printf with fs-saving, and

10 #* all is well.

1 #/
/%
* AT NAZEE U, FRATANBESE ] printf, K25 0788 s i 0] FL 8 AN BR (1 1 )7
* B il —A printf JFEMHETRAE £s, —UIifdR T .
*/

12 #include <{stdarg.h> /) FHESHCK A . DR E RS HAIR . R T4

// KA (va list) fl=A % (va_start, va arg fll va_end), HTF
// vsprintf. vprintf. vfprintf R

13 #include <stddef.h> /) bR LS. 5 T NULL, offsetof (TYPE, MEMBER) .

14

15 #tinclude <linux/kernel.h> // WIZLCF. &H —L N H R EUM ETE € Lo

16

17 static char buf[1024];

18

// FHZEE vsprintf () 7E linux/kernel/vsprintf. ¢ W' 92 4T IF4G .
19 extern int vsprintf(char * buf, const char * fmt, va list args);

20

21 int printk(const char *fmt, ...)

22 {

23 va list args; // va list SEfp B2 — PP RE 45284,

24 int i;

25

26 va start(args, fmt); /) SEAHITIR . #F (include/stdarg. h, 13)

27 i=vsprintf (buf, fmt, args) ; // AR H ot K2 HIN K args fr i ) buf F1.
// IRIPME 1 & T A B R R .

28 va end(args) ; [/ BEAE B IR AL .

29 _asm__ (“push %%fs\n\t” /] 1RAE fso

30 “push %%ds\n\t”

31 “pop %%fs\nlt” /) & fs = ds.

32 “pushl %0\n\t” /) B FRFR A E R AR X = AN A T 240 .

112



WIZAHES  linux/kernel/

33 “pushl § buf\n\t” // ¥ buf Bk AN HER .

34 “pushl $0\n|t” // FEUE 0 IR AMERR . &Il TE 5 channel.

35 “call tty write\n\t” // VM tty write BR¥L. (kernel/chr drv/tty io.c, 290).
36 “addl $8, %%espln\t” /) Bk (EF) BN AKSE (buf, channel) .

37 “popl %0\n\t” /) R R AR, E R IREIE .

38 “pop %%fs” /] R £s TAEES

39 27 (1) Tax” Tex” Tdx ) /) BN TESS, FAAEAY ax, ox, dx (AR REC AR .
40 return i; /) IR

41}

42

4.14 panic.c &

4.14.1 ThEeHiAk

MWL AR, R B3 panic O,  BoRETRE BT R G NILIEI

ENZREFVFZ 17, AU E A 2 B 8. R 20T, A panic O AL
— R AR T VE . SRR HREAE T UNTX R fRf 7 i )

panic & “fHiE, 2457 M= E. 1F Douglas Adams /Mt {Hitch hikers Guide to the Galaxy)
CCERMED AT E TR ™)), ZPERE LM —a)iEEE “Don’ t Panic!” o ZRFNI/NIZE Tinux ZEHH
PP —.

4.14.2 RIEF

B linux/kernel/panic. c ¥2fF

1 /*

2 ¥ linux/kernel/panic.c

3 #

4 * (C) 1991 Linus Torvalds

5 #

6

7 /%

8 * This function is used through-out the kernel (includeinh mm and fs)
9 #* to indicate a major problem.
10 #/

/%

* AXRBAEREAN T CBUFETE SkSCth+ b, WAREERET mm FISCAE RS £s 1)
s JHULHR 2 20 H B ) R
*/
11 #include <linux/kernel.h> // WHZKICHF. SA7T —LEN R HI BB J5UE € .
12 #include <linux/sched.h> // PREREFSL3CHE, € X TALES 45 task struct. HIRIES5 0 HI%,
// AT LA A IR T SR E NSRRI G bR K0 B 1

= 1=
NI

void sys sync (void); /* it’s really int */ /* SZfp 23R int (fs/buffer. c, 44) */

—
(@a]

/) GBRER Bos WAZ T B R RS R, RS T U RS FL L RIS IEATENIA — JENL.
[/ R T HERE R AESS 0 (I3, U WA AT 55 A, IF IR BB T U RS D R A

16 volatile void panic(const char * s)
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S5 1% 1=

)
—_

DO DO DO DO
|5 213 R3]

printk ( "Kernel panic: %s\n\r’,s);
if (current == task[0])
printk (“/n swapper task — not syncing\n\r’);

else
sys_sync() ;
for(;;);
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%53 i IKshFEF (block driver)

5.1 #fiA

B3 linux/kernel/blk drv BE

Name Size Last modified (GMT) Description

Makefile 1951 bytes 1991-12-05 19:59:42 m

(5]
o
—
=~

:
=]

3464 bytes 1991-12-05 19:58:01

11429 bytes 1991-12-07 00:00:38 m

[[Fd
-
—_
(@]
<
o

I3
=
I
o

7807 bytes 1991-12-05 19:58:17 m

(5

11 rw_blk.c 3539 bytes 1991-12-04 13:41:42 m

[

ramdisk. ¢ 2740 bytes 1991-12-06 03:08:06 m

5.2 Makefile 3244

5.2.1 ThgEHiR

5.2.2 KR
5 linux/kernel/blk drv/Makefile 3C14

Makefile for the FREAX-kernel block device drivers

Note! Dependencies are done automagically by 'make dep’, which also
removes any old dependencies. DON'T put your own dependencies here
unless it’s something special (ie not a .c file)

=[O [O1 v [ DO [—
H H H H H H H H H®

FREAX 4% Ee i £ WX 3 F2 P B Makefile SCA:
VER KO R IE T make dep” HBTHEATIY, ‘E B4 AR IFECRIMBUE B AZIEKRE K
# OO A A BUBE X L, AR ) SO (B EDAS & —A ¢ SIS RO .
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8

9 AR =gar  # GNU [ Z@EfISCH b BER Y, T O 4B B A VRS SCAE R OO

10 AS =gas  # GNU [ 4nRE)F.

11 LD =gld  # GNU [fEHRLT.

12 LDFLAGS =-s —x # BE#ERITIAMSE, —s W XA A 55 B —x BRI R eT 5.

13 CC =gcc  # GNU CiBZgmitse.
# R AT C PR PRI, —Wall B B S5 R -0 udbimi, ARAACREK BEFIHRAT I 1) 5
# —fstrength-reduce PLAIEHAHATIUY, HEBREL A H; —fomit—frame—pointer 44 BEIRAF AN EE
# MHESLIRE: —fcombine-regs B I AT ffdn, WD FFAAARMMH: —finline—functions 4 ]
# RN RS IR AN P —mstring-insns Linus H CHMARAET, LS AT
# —nostdinc —I../include AMiFHEABAR P IS SO, AR+ H i (. /.. /include) o

14 CFLAGS =-Wall -0 -fstrength-reduce —fomit-frame—pointer —fcombine-regs \

15 —finline-functions —mstring-insns -nostdinc -I../../include
# CHUALBEED, —E JUsqT C prAbER, XHFTA e M C 27 dEAT A 2 4 Ak BE 5 S it B AR v
# A ke B W SCE Y nostdine —1.. /.. /include [AlHT.

16 CPP =gcc -E —nostdinc -I../../include

17
# R IR AR 7R make AN T RIA 245 A 1. ¢ SCHER R AE . s TESMFET o 1R i) i 2
# 48407 gee K CFLAGS Jr#a € ik Imiey C A4 P8 o AEATIL Sl 45 1k (=), A4S
# AR C SO N TE i AR SCAE . BRI 0T ™ A BT g R P S 4 S C SCfE44
# ERLcam k. s G —o FoRHEREH I A RR. Hip$x s (5i$@) £ H3 HIR L&,
# SURRE AN, XHEBETFASAT*. ¢ B3,

18 .c.s:

19 $(CC) $(CFLAGS) \

20 =S -0 $*.s5 $<

# NIRRT s IR 7 SO PR K. o H AR SO 22 4T /2 SEIZERVE I B AR ar &

21 .s.o:

22 $(AS) —c -0 $*.0 $<

23 .c.o: # R, ke XD 0 HbRSXfF. AUHTER,

24 $(CC) $(CFLAGS) \

25 -c -0 $*.0 §<

26

27 OBJS = 11 rw blk.o floppy.o hd.o ramdisk.o # & X Hbr oA & 0BJS,

28
# e TS RSAT OBIS Ja Al H T i i 23 B2 H AR b1k drv. a ESCH.

29 blk drv.a: $(0BJS)

30 $(AR) rcs blk drv.a $(OBJS)

31 sync

32
# NI MROUH FEBTAE. 24347 make clean’ I, BIEPAT 34--35 17 K4, LBRFTE %%
# BRSO e’ RSN R A A, I 5 SO B AR SO, I HA BRI RS B

33 clean:

34 rm —f core *.0 *. a tmp make

35 for i in *.c;do rm —f ~basename $$i .c .s;done

36

# (Linux W4 70 FREAX, J53R#: ftp. funet. £i FIAFH A MUK Linux XN T .

# NS HEREOR I TR A SO 2 TR AR S R . VR

# A PR R G FEY sed X Makefile SOfF CERJEASCME) SEATALFE, % H AR Makefile

# SCPFH ## Dependencies’ 17/EIHIMATA AT CRIHM 44 FFUGHIAT) » JFAERK tmp_make

# G SCEE (38 ATHIMERD) o SRJE%) kernel/blk drv/ H 3 FHIEEA C SCAFHAT gee THADHR/E.
# M bR VR TIAL BEFL 74 H H IR AN H AR SCEFAHDCHE IR, I FOX SR 77 75 make 1925
# TR ANE SO, TR BEFE R A make FUI), JL&E SA 3 A B YR FR T SC AR B AR

# SO 0 B AR ¢ R SO S TR T A SK SRR o SO T AL B A SRS 0 B
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# JCfF tmp_make ", SRJERE I N SCPE SRR Makefile SCIF.

37 dep:

38 sed ' /\#\#\# Dependencies/q < Makefile > tmp make

39 (for i in *.c;do echo -n "echo $$i | sed "s,\.c,\.s,” ” ”; \
40 $(CPP) -M $$i;done) >> tmp make

41 cp tmp _make Makefile

42

43 ### Dependencies:

44 floppy.s floppy.o : floppy.c ../../include/linux/sched.h ../../include/linux/head.h \
45 ../../include/linux/fs.h ../../include/sys/types.h ../../include/linux/mm. h \

46 ../../include/signal.h ../../include/linux/kernel.h \

47 ../../include/linux/fdreg.h ../../include/asm/system. h \

48 ../../include/asm/io.h ../../include/asm/segment.h blk.h

49 hd.s hd.o : hd.c ../../include/linux/config.h ../../include/linux/sched.h \

50 ../../include/linux/head.h ../../include/linux/fs.h \

51 ../../include/sys/types.h ../../include/linux/mm.h ../../include/signal.h \

52 ../../include/linux/kernel.h ../../include/linux/hdreg.h \

53 ../../include/asm/system.h ../../include/asm/io.h \

54 ../../include/asm/segment.h blk.h

55 11 _rw blk.s 11 _rw blk.o : 11_rw blk.c ../../include/errno.h ../../include/linux/sched. h \
56 ../../include/linux/head.h ../../include/linux/fs.h \

57 ../../include/sys/types.h ../../include/linux/mm.h ../../include/signal.h \

58 ../../include/linux/kernel.h ../../include/asm/system. h blk.h

5.3 blk.h 324§

5.3.1 IheetHik
XA KRR &S Er S, RO R H T &, Bl S Sk s8R e [Rl— AN 7 .

5.3.2 {XA3ERE

5 linux/kernel/blk drv/blk.h 3T

1 #ifndef _BLK H

2 #tdefine _BLK H

3

4 #tdefine NR_BLK DEV 7 /] R

5 /%

6 * NR REQUEST is the number of entries in the request-—queue.

7 % NOTE that writes may use only the low 2/3 of these: reads

8 * take precedence.

9 *
10 #* 32 seems to be a reasonable number: enough to get some benefit
11  #* from the elevator-mechanism, but not so much as to lock a lot of
12 * puffers when they are in the queue. 64 seems to be too many (easily
13 * Jong pauses in reading when heavy writing/syncing is going on)
14 #/

/%

% NI E LA NR_REQUEST S 15 SR BAS v i 4 55 1 TUAL
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* VER BRERAEOUE XL TR 1 2/3; BRERAEILEAL 2.

*

* 32 WUF R — DO HIECT: O NIRRT 4r b,

s AH 2 Z2 PP IXAE A AL I SN BRI %, 64 B -

* ZRKT CHRENS/FDHREBITIRE S5 ERI R E .

*/
15 #define NR_REQUEST 32
16
17 /%
18 * Ok, this is an expanded form so that we can use the same
19 * request for paging requests when that is implemented. In
20 #* paging, 'bh’ is MULL, and ’waiting’ is used to wait for
21 * read/write completion.
22 #/

/%

% OK, N request 85—y IEI, B2 S0 RS BAT Tl n] LAAE 23 5L sk o
* AFH FEAEIE K. 765 DR EE, " bh’ J& NULL, 1 waiting’ WA T84/ 5 1M 5E o
*/
// NI I Sk . Hoh IR dev=—1, WZRIRBATAE LI

23 struct request f{

24 int dev; /% =1 if no request %/ // {EFHME&S.

25 int cmd; /% READ or WRITE #/ // 4 (READ B WRITE) .
26 int errors; /BRI T A IR R R UCES

27 unsigned long sector; // IR . (1 He=2 BiIX)

28 unsigned long nr sectors; /) /5 R I

29 char * buffer; /] ARG .

30 struct task struct * waiting; /] AR ERRAE AT S8 L T

31 struct buffer head * bh; /) GEh X 3kFE4EF (include/linux/fs. h, 68) .
32 struct request * next; // Fgla R IR I,

33 1

34

35 /%

36 #* This is used in the elevator algorithm: Note that
37 * reads always go before writes. This is natural: reads
38 #* are much more time—critical than writes.
39 #/
/%
s NI E SO B S TR R R AR S B AT AT .
* JXRAR BRI BRI ) SR LS A3 2
*/
40 #define IN _ORDER(sl, s2) \
41 ((s1)—>emd<(s2)->emd || (s1)—>emd==(s2)->cmd && \
42 ((s1)->dev < (s2)—>dev || ((s1)->dev == (s2)->dev && \
43 (s1)->sector < (s2)->sector)))

/] P& E
45 struct blk dev_struct {

46 void (krequest_fn) (void); /s R & H R

47 struct request * current request; // KRG ELH.

48 };

49

50 extern struct blk dev_struct blk dev[NR BLK DEV]; // BRUGEAHEA, SRR & b H—D0.
51 extern struct request request[NR REQUEST]; // ESRBAFNEA .
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52 extern struct task struct * wait for request; /] FERRE RIS S o
53

54 #ifdef MAJOR NR /) FRET

55

56 /%

57 #* Add entries as needed. Currently the only block devices
58 #* supported are hard-disks and floppies.

59 #/
/%
* PRI IS H o H TP A SRR A R A
*/
60
61 #if (MAJOR NR == 1) // RAM AR EBAT R Lo MBI e O IHERE N A7Eh E a5 ok 1.
62 /% ram disk */ /% RAM 3 (AP */
63 #define DEVICE NAME “ramdisk” /) WA HR ramdisk.
64 #tdefine DEVICE REQUEST do rd request // WK do rd request ().
65 #define DEVICE NR(device) ((device) & 7) // %5 (0—7).
66 #define DEVICE ON(device) [/ TR . MEAUAE JEZUT JE A5G
67 #define DEVICE OFF (device) /] R
68

69 #elif (MAJOR NR == 2) /) RIRE W AT 2,
70 /* floppy #/

71 #tdefine DEVICE NAME “Floppy” /) WA LFR floppyo
72 #define DEVICE INTR do_floppy // BT BEFEFR do floppy ()
73 #define DEVICE REQUEST do fd request // B E R do fd request ().

74 #define DEVICE NR(device) ((device) & 3) // &#%*5 (0--3) .

75 #define DEVICE ON(device) floppy on(DEVICE NR(device)) // JF/aH#ea% floppyon() o
76 #define DEVICE OFF (device) floppy off (DEVICE NR(device)) // S5HI¥ £ A%k floppyoff () .
77

78 #elif (MAJOR NR == 3)  // M##F#&TE 3.

79 /* harddisk */

80 #define DEVICE NAME “harddisk” // HEAE K harddiske

81 #define DEVICE INTR do hd // W& FWAREEREY do_hd () .

82 #define DEVICE REQUEST do hd request // AR K RE do hd request ().

83 #tdefine DEVICE NR(device) (MINOR(device)/5) // &% (0—1) o TpAERI T LIAT 4 501X
84 #tdefine DEVICE ON(device) /) WA EAE AR, ORI .

85 #define DEVICE OFF (device)

86

87 ttelif

88 /* unknown blk device */ /¥ KM% */

89 #terror “unknown blk device”

90
91 #endif

92

93 #define CURRENT (blk dev[MAJOR NR].current request) // CURRENT Jy#fi& T ¥4 5 M4 RTiG K &5 1
94 #define CURRENT DEV DEVICE NR(CURRENT->dev) // CURRENT DEV >4 CURRENT (¥ % %5

95

96 #ifdef DEVICE INTR
97 void (*DEVICE INTR) (void) = NULL;
98 #endif
99 static void (DEVICE REQUEST) (void);
100

// RETRUB E G2 PIX
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101 extern inline void unlock buffer (struct buffer head * bh)

102

el el bl el Ll Ll
SN N [Vl (GOl [GURN (RN GV 3 [IV)
— |O [ [0 [ | [0 [

{
if (1bh->b lock) // BRERERIZZ X bh A B LB, )RR S AE
printk (DEVICE NAME ”: free buffer being unlocked|\n”) ;
bh->b lock=0; /7 75 VKR 2% 0% DX AR
wake up (&bh->b wait) ; // WRERAERF LR X FIREFE
}
SEE KR .

e
{

}

xtern inline void end request(int uptodate)

DEVICE OFF (CURRENT->dev) ; /] KA
if (CURRENT->bh) {
CURRENT->bh—>b_uptodate = uptodate; // BEWHirk.
unlock buffer (CURRENT->bh) ; /] R IX o

}
if (luptodate) { // M EFFRE R 0 MR R A& IRE B
printk (DEVICE NAME ” 7/0 error\n\r”);
printk (“dev %04x, block %d\n|r”, CURRENT->dev,
CURRENT->bh—>b_blocknr) ;

}

wake up (&CURRENT->waiting) ; // W ERAE A ZAE SR I HEFE
wake up(&wait for request); // WRERAE ARG K A ERE
CURRENT->dev = -1; // BEIGZIE K I

CURRENT = CURRENT->next; // N SR BER TR R %0 SR 0

/] € XA TE K
127 #define INIT REQUEST \

repeat:

ttendif

ttendif

\

if (!CURRENT) \ // WHHRMATE R g5 MR £ 4 null R [A]
return; \

if (MAJOR (CURRENT->dev) != MAJOR NR) \ /) U A HT A ) AT AN ZEAL

panic (DEVICE NAME ”: request list destroyed”); \
if (CURRENT->bh) { \
if (!CURRENT->bh—>b_lock) \ // AN RAE AT SKERAE I 22 v X BB W BB«
panic (DEVICE NAME ”: block not locked”); \

5.3.3 HEE{E8
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5.4 hd.c X

5.4.1 Thgefik

5.4.2 RGERE
5% linux/kernel/blk_drv/hd. c 2%

1 /*
2 # Iinux/kernel/hd. c
3 #
4 * (C) 1991 Linus Torvalds
5 #
6
1%
8 #* This is the low—level hd interrupt support. It traverses the
9 #* request—list, using interrupts to jump between functions. As
10 * all the functions are called within interrupts, we may not
11 #* sleep. Special care is recommended.
12 *
13 * modified by Drew Eckhardt to check nr of hd’s from the CMOS.
JE 4
/%
AR R P W R . EEEH TGRS, A TR R [k
s HHT T AT )RR AT A2 AR BT B ), B DU S R AN W] AR . R I .
% [ Drew Eckhardt 1524, FIH CHOS 15 8 57 0077 47 .
*/
15
16 #include <linux/config.h> // WAZHCE KA. & SCBERE 5 AR 2R A (HD TYPE) WG,
17 #include <linux/sched.h> // PREERFRICHE, 8 X TAES45H task struct. #IERIESS 0 4R,
/] A A IR T S B E R R N 2T G bR B TR
18 #include <linux/fs.h> /] RS XRS5 R (file, buffer_head, m_inode &) o
19 #include <linux/kernel.h> // WHZKICHF. S4TSR HI BB J5UE € X
20 #include <linux/hdreg.h> // WE#HSECL A, & X7 liHt FArasmm 1, RE&E, X EEEE.
21 #include <asm/system.h> // RGN0l @ T % E S8 SRR/ W RN SR 2
22 #tinclude <asm/io.h> // io SKICHF. w8 SCREAF o VN /i I T )
23 #include <asm/segment.h> // BHgAESLSCME. & T KRBT A3 B AR IR A I 2 R 20
24
25 #define MAJOR NR 3 // RS 3,
26 #include “blk.h” /) PRSI o 58 SOE KA A K« Dbe £ Ed 2 A0 R 2 R 408 15 R
27
28 #define CMOS READ(addr) ({ \ // i CMOS Z¥ % R,
29 outb_p(0x80|addr, 0x70) ; \
30 inb p(0x71); \
31 1)
32
33 /* Max read/write errors/sector */
34 #define MAX ERRORS 7 /] B/ 5 e X R S R
35 #define MAX HD 2 - E2VE %
36
37 static void recal intr(void); // Ak rh Wi w0 S A7 45V I 25 1 FH (0 EEHTAS 1F R £ (287 47) o
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38
39 static int recalibrate = 1; // FHKIE,
40 static int reset = 1; /] AL
41
412 /*
43 * TJhis struct defines the HD’s and their types.
44 %/
/% NI R ST R SRR */
/) B TBOP MR HERE . REE R AR BRTTAMEAT IS SR R XA S L T
45 struct hd i struct {
46 int head, sect, cyl, wpcom, 1zone, ctl;
47 b
48 #ifdef HD TYPE // IR ECEHE include/linux/config. h H5E LT HD_TYPE---
49 struct hd i struct hd info[] = { HD TYPE }; // HU& XUFHIZHAEA hd info[]H%dE.
50 #define NR_HD ((sizeof (hd info))/(sizeof (struct hd i struct))) // IEHERH.
51 #else /) A, H#Ek 0 1H
52 struct hd i struct hd infol] = { {0,0,0,0,0,0}, {0,0,0,0,0,0} };
53 static int NR_HD = 0;
b4 #endif
55
/)8 SAEEE Y XG5 o 2 REAS 73 DX B A6 B X5 0 DO DR
// e 5 B EAE R (0 hd [0 A hd [5]48) AR T KIS 4L
56 static struct hd struct {

b7 long start sect;
b8 long nr_sects;
59 } hd[5+MAX HD]={{0, 0}, } ;
60

// 3 port, HLinr F, LRAFAE buf 1,
61 #define port read(port, buf, nr) \
62 asm_ (“cld:rep,insw”.:”"d” (port), "D” (buf), “c” (nr): "cx”, "di”)

// il port, HH nr o, M buf N .
64 #define port write(port, buf, nr) \
65 asm (“cld;rep;outsw”::"d” (port), "S” (buf), “c” (nr): “cx’, “si”)

67 extern void hd interrupt (void);
68 extern void rd load(void);

70 /* This may be used only once, enforced by ’static int callable’ */
/% R R B EVIGAC I B R — k. A& LE callable fE T RAMIRE. */
// GRS HAIIGALFREF init/main. ¢ B init FREFEE TR R 0x90080 Ab, BANTEHGE setup. s
// TR M BIOS BUASHK) 2 MEEL AR S HE (32 7)) » MR SEREES N VAR5 13 .

71 int sys_setup(void * BIOS)
72 |
73 static int callable = 1;
74 int i, drive;
75 unsigned char cmos_disks;
76 struct partition *p;
i struct buffer head * bh;
78

// VIR callable=1, 4IaATiXMREI LI E N 0, MAREBA RePAT—IR.
79 if (!callable)
80 return —1;
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81 callable = 0;
[/ WREATAE config. h W SUEERESHL,  ahA 0x90080 AR o
82 #ifndef HD TYPE

83 for (drive=0 ; drive<2 ; drive++) {

84 hd info[drive].cyl = *(unsigned short *) BIOS;

85 hd infoldrive]. head = *(unsigned char *) (2+BIOS) ;
86 hd info[drive]. wpcom = *(unsigned short *) (5+BIOS);
87 hd info[drive].ctl = *(unsigned char *) (8+BIOS);

88 hd info[drive]. lzone = *(unsigned short *) (12+BIO0S);
89 hd info[drive]. sect = *(unsigned char *) (14+BI0S);
90 BIOS += 16; /) BAER S EL K 16 s

91 }

// setup. s FEFFAEI BIOS Hh EOREAEZ B A5 RN, WsR IV 1 AMBERE, 2 leons 2R 2 MR 1Y
// 16 PTG E . DI AR 2 AN AR IO 7T 0 T BLAE AT WA B 2 MEERE T

92 if (hd info[1].cyl)

93 NR_HD=2; /) WEELRUE N 2,
94 else

95 NR_HD=1;

96 #endif

/) BCEARFAERL B AR B XS R XS o g T 1x5 B S AR R IS BAT KU
97 for (i=0 ; i<NR_HD ; i++) {

98 hd[i*5]. start_sect = 0; // ARG X T
99 hd[i#5]. nr_sects = hd _info[i]. head*
100 hd info[i]. sect*hd infolil.cyl; // BH&LEMXEL.
101 }
102
103 /*
104 We querry CMOS about hard disks : it could be that
105 we have a SCSI/ESDI/etc controller that is BIOS
106 compatable with ST-606, and thus showing up in our
107 BIOS table, but not register compatable, and therefore
108 not present in CMOS.
109
110 Furthurmore, we will assume that our ST-506 drives
111 {if any> are the primary drives In the system, and
112 the ones reflected as drive 1 or Z.
113
114 The first drive is stored in the high nibble of CMOS
115 byte Ox12, the second in the Ilow nibble. This will be
116 elither a 4 bit drive type or Oxf indicating use byte OxI19
117 for an 8 bit type, drive 1, Oxla for drive 2 in CMOS.
118
119 Needless to say, a non—zero value means we have
120 an AT controller hard disk for that drive.
121
122
123 */
/%

* FRATINF CMOS A5 Al (A5 LA S pR5BE: T RES HILIXFERIIS 0, FRATTA — 3k SCST/ESDI /%51
* A, e ST-506 J5 305 BIOS M, e IR BI0S SR F, (HEINA
* JEAAFRMAN, IXEESHAE OMOS 1 XARTELE

* AN, BAMEGSE ST-506 IXshas CUIRA G ARG T IR A, WRILIIKE) 8% 1 8% 2
* HILEI UK AN 28

123



W5 EE BRI linux/kernel/blk drv/

* 55 1 ANIKB) S U IAE CMOS 7715 0x12 By b, 58 2 AMAIBHEARE b i 4 A7
* AT DU IRBh A A, AT AU OxT. Oxf R H CMOS 7 0x19 A5 VE N KB 8 1 (1) 8 4if
* RAVFTT, AT CMOS H 0x1A T 1E N IR ha% 2 [RA AT,

* W, A AEREREWA AT A AT £ S He A K S 4%

*/
124
// X AR b U A g B B S A A AT RS A A
125 if ((cmos disks = CMOS READ (0x12)) & 0xf0)
126 if (cmos_disks & 0x0f)
127 NR_HD = 2;
128 else
129 NRHD = 1;
130 else
131 NR_HD = 0;
// # NR_HD=0, WIPGAEELAANAE AT FIas e 200, B Hdn 45 s % .
// # NR_HD=1, JUPREES 2 AMlfE M S 805 % .
132 for i = NRHD ; i <2 ; i++) {
133 hd[i*5]. start_sect = 0;
134 hd[i*5]. nr_sects = 0;
135 }
/) EEUCEEAMESL B 1 BBUE G 1 ARXERD , SRR X RS R
/) EEFHERE bread O 25455 1 HedidE (fs/buffer. ¢, 267) , S04 1 0x300 LK) F K5
[/ (S WHNRIGWIU) o SRR AL Sk 1 AN X A7 E Ox1fe AMIPIASFAT 275 47 55AA" KA Wt
// ZRE X AT 0x1BE FFUG I X RIS AR a7 X R A5 BN 70 X B &5 0 hd
136 for (drive=0 ; drive<NR HD ; drive++) {
137 if (! (bh = bread(0x300 + drivex5,0))) { // 0x300, 0x305 ZHH&%T.
138 printk ( “Unable to read partition table of drive %d\n\r’,
139 drive) ;
140 panic (7);
141 )
142 if (bh->b data[510] != 0x55 || (unsigned char)
143 bh—>b data[511] != 0xAA) { // PIWTEREAT B RbR & 55AA7 .
144 printk( “Bad partition table on drive %d\n\r’, drive);
145 panic (7);
146 )
147 p = OxIBE + (void *)bh—>b_data; /) Gy DR ERAL TS 1 R X K Ox1BE 4k
148 for (i=1;i<5;i++, p++) {
149 hd[i+b*drive]. start_sect = p—>start_sect;
150 hd[i+5*drivel.nr_sects = p—>nr_sects;
151 }
152 brelse (bh) ; /[ RETRON A TS AL AT FRR ) N A7 S X
153 }
154 if (NR_HD) /) WA R AR H O N IR, AT B2y X R IE WA B
155 printk ("Partition table%s ok. \nlr”, NR_HD>1)? "s”: 7) ;
156 rd load(); // nEk (A& RAMDISK (kernel/blk drv/ramdisk.c, 71) .
157 mount_root () ; /] RN R G (Fs/super. ¢, 242) .
158 return (0);
159 )
160

/117 PG SR IR B A w4

// AR IR AR A A 2 vt T HD STATUS (Ox1£7) ,  FFAEFRAE I B 2 9% it 25 LU AR A7 RIS h B8040
161 static int controller ready(void)
162 {
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163 int retries=10000;

164

165 while (—retries && (inb p(HD STATUS)&0xc0) !=0x40) ;
166 return (retries); // BRI ERHE IR L

167 }

168

//// R IRE LT Ay 2 FE’W:M (win_ R V)R #5146 5)
// FEBURS TP I A PATE RS R0 FoRiEw, 1. WA 24,
// M R 2 A7 % HDfERROR(Oxlfl)O

169 static int win result (void)
170 {
171 int i=inb p(HD STATUS); // HUREHEE.
172
173 if ((i & (BUSY STAT | READY STAT | WRERR STAT | SEEK STAT | ERR STAT))
174 = (READY STAT | SEEK STAT))
175 return(0); /% ok ®/
176 if (i&1) i=inb(HD _ERROR);  // # ERR STAT Ef¥, WLHUHE R %17
177 return (1);
178 '}
179
/17 IR A IR A R (S WFIR B .
// WHZH: drive - MRS (0-1); nsect — 5 Jp X AL
// sect - BIAHIX; head - Wik'T;
// eyl - I emd -~ A HE;
// *intr_addr () — A AL BT AL EE RS P Hhoks 8 H 1 A 2 bR
180 static void hd out (unsigned int drive,unsigned int nsect,unsigned int sect,
181 unsigned int head, unsigned int cyl, unsigned int cmd,
182 void (kintr addr) (void))
183
184 register int port asm(”dx”); // port ZZiE K NV A AEEE dx.
185
186 if (drive>l || head>15) // W RIRE# T (0, 1) >1 Bk 5>15, WP A SR .
187 panic(“Trying to write bad Sector”)
188 if (!controller ready()) // R BUN A S A AR s W S, ZERL
189 panic ( "HD controller not reaa’y') ;
190 do_hd = intr_addr; // do_hd B EHREHRAERERL T TR P R H .
191 outb p(hd infoldrive].ctl, HD_CMD); /T FE AL 3 (0x316) 4 45 7710
192 port=HD DATA; // B dx O EdE A A i 1 (0x1£0)
193 outb p(hd infoldrivel].wpcom>>2, ++port) ; // ZH: EHAMEMI T (FFF 4) .
194 outb_p(nsect, ++port) ; /] ZH /BRI R
195 outb p(sect, ++port) ; /] BH: RIEFIX.
196 outb p(eyl, ++port) ; /) ZH KRR 8 A7,
197 outb p(cyl>>8, ++port) ; // S MRS 8 .
198 outb_p (0xA0| (drive<<4) |head, ++port) ; // B WSk S .
199 outb (cmd, ++port) ; /) s WA A2 .
200 }
201

/11 FEAERL A o B RIS T RS BT ARG AL AL A5 AT w28 Bl 45 bR &
[/ B, WYy, kIO, #Eeak— B R oA, R [E 1,
202 static int drive busy(void)

203 {
204 unsigned int i;
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206 for (i = 0; i < 10000; i++) /) DEIREER R bR G AL EAT o

207 if (READY STAT == (inb_p(HD STATUS) & (BUSY STAT|READY STAT)))

208 break;

209 i = inb(HD STATUS) ; // FRHCEEHIRPIRES T .

210 i &= BUSY STAT | READY STAT | SEEK STAT; // MGUlR-A7. mtesfr S84 f .
211 if (i == READY STAT | SEEK STAT) /) A AT E L AR, W [E] 0,
212 return (0) ;

213 printk ( "#D controller times out\n|r’); /) ENWEREN, BarafER. FFikFE 1,
214 return(1) ;

215 }

216

/1] WAL CROFTRIED A2 % o

217 static void reset controller(void)

218 {

219 int i;

220

221 outb (4, HD_CMD) ; /TR BT A7 A v T A IR I (-84 .
222 for(i = 0; i < 100; i++) nop(); [/ R BN TR (PRI AR

223 outb(hd info[0].ctl & 0xOf ,HD CMD); // FHAIEIEH HI4EHIZ (25 L. F=iR) .
224 if (drive busy()) /) EERHRL T, W B s RS R
225 printk ( "AD-controller still busy\n\r”);

226 if ((i = inb(HD_ERROR)) != 1) /) BERRT AR, AT 1 BRI WY
227 printk ( "#D-controller reset failed: %02x\n\r’, i) ;

228 }

229

I BARERE nro HAEEAL (EFRIE) MEElds . AR5 kM EH g a4 @K s40
// Horecal intr () A& EAHA 0 W A BERR P o i PR DT AR IE AL B BRI A
230 static void reset hd(int nr)

231 {

232 reset_controller();

233 hd out (nr, hd info[nr]. sect, hd info[nr]. sect, hd info[nr]. head-1,
234 hd infolnr]. cyl, WIN SPECIFY, &recal intr);

235 }

236

[/ EAMESRE W e
/) RAEEAMBR PRI, B2 R AL EERE A R R A ERA C AREERR B, ZEWE TR pR B R A N A
// VAMZEE . 20 (kernel/system call.s, 241 4T) .

237 void unexpected hd interrupt (void)

238 {
239 printk ( “Unexpected HD interrupt\n|r’);
240 }
241

/) R A A B 5
242 static void bad rw_intr (void)

243 {

244 if (++CURRENT->errors >= MAX ERRORS) // B L1 i X IR i) RS IR BOK T 8055 T 7 T

245 end request (0) ; // WG R SRl S A i K O ERE i HL
/) XSG IX SRS AL CRAEHD

246 if (CURRENT->errors > MAX ERRORS/2)  // fRi—m X HJHEHXE DL KT 3 Ik,

247 reset = 1; [/ WV SRANAT 527 BE B 2 e A

248 }

249

/) A TR PR B AT A R P A
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250 static void read intr(void)

251 {

252 if (win result()) { [/ BT S R AT

253 bad rw_intr(); [/ WBEAT 5 A A 2R W Ak P

254 do_hd request () ; [/ BRJG TR SRBE B VEAH Y, (A7) A2

255 return;

256 }

257 port read (HD DATA, CURRENT->buffer, 256) ; // ¥4HHs A 75 17 2% ity [ 52 B35 SR &b X
258 CURRENT->errors = 0; // i AR

259 CURRENT->buffer += 512; [/ WEEGL P IXFREL AR IR X

260 CURRENT->sector++; // RIS,

261 if (—CURRENT->nr sectors) { // R P R R EOE B AT 5, W)
262 do_hd = &read intr; // PHOCEAER A C RSN read intr ()
263 return; // PR A TS v W A R S P A T do_hd IS
264 } // WK ZRBERE B S . S system call. s
265 end request (1) ; /) AR X s D s, WALBEE KA N,
266 do_hd request () ; /) BAT IR SRR

267 }

268

/) BRI W R e R Ak SR D R
/) EERAPATIE, AP R WSS, TR BT A BRI, O AN Tl A8 e BT Ak B P T
// CRREERE do hd() B4R write intr O, NSAEB SN (B G, AT IZR .

269 static void write intr(void)

270 {

271 if (win result()) { // U R AR ) A R [ R R A R

272 bad rw_intr(); /) M S AT AR 1S RIS AL B

273 do_hd request(); // RGBT SRAE AR AR N, (A7) b,

274 return; // SRJEIRED (R T EE R D .

275 }

276 if (——CURRENT->nr_sectors) { [/ NGRS B X Hk 1, #78H XS,
277 CURRENT->sector++; [/ CHENE KRG X 5+,

278 CURRENT->buffer += 512; // VW REM X HrE,

279 do hd = &write intr; // E R W R R R B R AN write intr O,
280 port write (HD DATA, CURRENT->buffer, 256) ; // il 43 27 47 it 15 256 7714
281 return; // RIS AT IR 0 S AR 5 ) TP IR AL B
282 }

283 end request (1) ; /) AR DA 5, AR KA R,
284 do_hd request () ; /) BAT IR SRR

285 }

286

/) WEREEERIE (A W R 7R D A B R b
/) B R ) SR VR A U S TR A S S A B, 8K i s R SR AT I (52 fir) A0,

287 static void recal intr (void)

288 {

289 if (win result())

290 bad rw_intr();
291 do_hd request();

292 }

293

/) AT R I SR A
294 void do_hd request (void)
295 {

296 int i, r;
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297 unsigned int block, dev;

298 unsigned int sec, head, cyl;

299 unsigned int nsect;

300

301 INIT REQUEST; /) KEIE SR IR At (3 W, kernel /blk_drv/blk. h, 127) .

302 dev = MINOR (CURRENT->dev) ;  // HR¥# 5 )T 3% 5 (AR R BE& 5 D) .
// CURRENT % X 4 (blk dev[MAJOR NR]. current request).

303 block = CURRENT->sector; /) VER R B X

[/ WRTFERSAFAARERIEGFHX KT Z0 X EXE-2, WEERIZER, FHEERPRS repeat 4
// (X AF INIT REQUEST JF444b)

304 if (dev >= 5%NR_HD || block+2 > hd[dev].nr sects) f{

305 end request (0) ;

306 goto repeat;

307 }

308 block += hd[dev]. start_sect; // ¥ EiEGEQXTFA§Uﬁ§£§?@XTﬁﬁ[:ﬁﬁo
309 dev /= 5; // LI dev ARFRAEHE S (0B 1) .

//TEWAE%RE%%M@ﬁhumﬁ*ﬁﬁt%%Eﬁﬁtw S DX BV S ARG TE 1)
// XS (sec) FifEAEIS (cyl) Ft k5 (head)

310 _asm_ (“divl %47 "=a” (block), =d” (sec):”” (block), 771”7 (0)
311 “r” (hd 1nfo[dev] sect)) ;

312 7asm77(”d1V] 527 "=a” (cyl), “=d” (head): *” (block), “1” (0),
313 “r” (hd_info[dev]. head)) ;

314 sectt;

315 nsect = CURRENT->nr sectors; // #Ki/SHIRXE.

// W reset B 1, WHATEALBRA . EABE ARG, JFES EEFRIERL, &E,

316 if (reset) {
317 reset = 0;
318 recalibrate = 1;
319 reset_hd (CURRENT DEV) ;
320 return;
321 }
[/ WREHIEARE (recalibrate) BAL, W RAIZIRE, SRS B2 ) 45 SOX BT AL IE A 2.
322 if (recalibrate) {
323 recalibrate = 0;
324 hd out (dev, hd info[CURRENT DEV]. sect, 0, 0, 0,
325 WIN RESTORE, &recal intr);
326 return;
327 }

// W SRR S B XA, WARE S A, TEM S BCIRS T A48 M5 B AW Sk Ik 55 br i
// DRQ STAT J&15 & 47 .

328 if (CURRENT->cmd == WRITE) {

329 hd out (dev, nsect, sec, head, cyl, WIN WRITE, &write intr);
330 for (i=0 ; i<3000 && ! (r=inb p(HD STATUS)&DRQ STAT) ; i++)
331 /% nothing */ ;

/) B E HAEER . B BJEEASS N DRQ STAT Wy BAr, MIkR SIS EAE RN, FehbB T —A
// MR R o A D) ) A A7 I s B P A7 A i 1 HDDATA 5N 1 AN X 28 .

332 if (Ir)

333 bad rw_intr();

334 goto repeat;

335 }

336 port write (HD DATA, CURRENT->buffer, 256) ;

/7 IR AR RS R A DX, U g S A T b A B X i
} else if (CURRENT->cmd == READ) {

w
w
3
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338 hd out (dev, nsect, sec, head, cyl, WIN READ, &read intr);
339 } else

340 panic ( “unknown hd-command”) ;

341 }

342

/) ARG
343 void hd init(void)

344 {

345 blk dev[MAJOR NR].request fn = DEVICE REQUEST: // do hd request().

346 set_intr gate (0x2E, &hd interrupt); //WEMIEFEIIJHE int 0x2E (46) .
// hd interrupt fF (kernel/system call.s, 221) .

347 outb p(inb p(0x21)&0xfb, 0x21) ; // SATHERI T 8259A int2 MIBEMAT, FoVFMT
// R SRS .

348 outb (inb_p (0xA1)&0xbf, 0xAl) ; [/ AR P WS SR B, (FEMR B, i
// RREEAE A Ak T SR AT T

349 }

350

543 HEEE

543.1AT BEEOFFSE
AT R4 I 2 1) i 2 2 A7 g 11 L R R BT/ o

* AT R REFFRR O RER

1/0 bii R AE | SR
0x1£0 s A A7 — BXHGE G 5. A

OxI1f1 | HHRZ/ES GRS B
0x1f2 | WXEH A — BXEGE 5. k. %0

0x1f3 | WX 577 fF s — RIEHIX G 5. 85

Ox1f4 | KL %5748 — MRS G 5. A%, #)
Ox1F5 | KL %5 f7d% — M-S ETEE G 5. A%, #
0x1f6 | WNEhas/HiSkwifids — WEhas5/Hik'S (101dhhhh, d=UKzha 5, h=Rik5)
0x1£7 FARET A4 AR

0x3f6 — B At 42 ] 2 A7
0x3f7 | AT A (5 L O B HD ——

N THINS 25 3 25 A7 A AT VELE B
1. HdE % (7% (HD_DATA, 0x1f0)

X JE %] 16 A7 PTO Bk ALtias, M1 XiEE. SRBIERS XA EAE . CPU Ml il 2 5 25 A7 4% i) i
BN ML 1 AN X EE, WETEAFH 4 rep outsw B¢’ rep insw EEL/H cx=256 T,

2. HYGRAARAE (B /HHiAME A Ards (5D (HD _ERROR, 0x1f1)
TRV, ZAAFAAEICE 8 fr A DOIRE . (A A Y FARES A 4748 (HD_STATUS, 0x1£7) 47 0=1 1%
AR EIE A G R PATEGIE 2 Wi A& S A R R4 A
* BEIEHREREFSR

i Z Wiy A Heefr 4
0x01 TR BllibrE E R
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0x02 oA T3 0 4
0x03 Jt DX 5% X

0x04 ECC i PF4 2 BT
0x05 P I Ab T B A

0x10 ID A4k H|
0x40 ECC #41%
0x80 IR X

TEEHRAERS, 2 A A VE N ST ME T A3 . Bl RS MRS o XN 5 iR AR A S 4
RALH 0x05 ALH) A7, FakR 4 Akt .

3. WX AE4s (HD NSECTOR, 0x1f2)
R AEARATIOE. By A b iR e 1 X U T2 s X EAERS, RESER 1 B X A
AT A B 1, BRI 0o HHIMEA 0, W AL Hnd A5 X % 256,

4. X 5254 (HD SECTOR, 0x1f3)
AL 5. RERAE IR e R X T o FEZ R IXERVERT, R ERIG BIX S, TR
% 1 X PR E R B 303 1.

5. FEMH S Z9474¢ (HD LCYL, HD HCYL, Ox1f4, 0x1f5)
AL 5 25 A7 28 23 A B AR T 5 A 8 A R 2 4.

6. UXBhES/ Wik A7 4% (HD_CURRENT, 0x1f6)
ZTALEATIA TR 5. . FEARE S 28 2 I sh 28 FRd k5 . ATkl 101dhhhh, I
H 101 R K H BCC BEIGAS A BB X 4 512 715 d RonEHMIKs)4s (0 8% 1); hhhh RoRiERERIRk

7. FRETAEE () /A AEs: (5) (D _STATUS/HD_COMMAND, 0x1f7)
FETERS, XN —AS 8 7 AR TAL RS o [ WA AL 47 Sl 8 AE BT A 2 5 R VER S o A3 an R -
ERR STAT 0x01 /] A PATHTR

INDEX STAT 0x02  // BRG],
ECC STAT 0x04  // BCC K&
DRQ STAT 0x08  // KM% .
SEEK STAT 0x10  // FHELEH,
WRERR STAT 0x20  // IKBh#s b .
READY STAT 0x40  // WBhARAERLF Ggigs).
BUSY STAT 0x80  // ¥EHISSIT AR,

MBI, % R N A Ay, 55 CPU R R Pl ar &, AT 8 P %, LR R PR,

iR o] 2 AT 4

LAStl f 447 | D3 D2 D1 DO N
KBS EHIE (A7) | 0x1 R R R R |y
R X 0x2 0 0 L T |k
X 0x3 0 0 L T |y
Jt DX AL 6 0x4 0 0 0 T | iy
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e A ARG E 0x5 0 0 0 0 |y
G En L GLe 0x6 0 0 0 0 |k
JIE 0x7 R R R R |l
A2 W 0x9 0 0 0 0 | ¥hlsesm
AT IR S A S 0x9 0 0 0 1 | ¥Hsasi

T AT IE 4 SIS 4, A SO

R AEDHEHAR, R=0, WPPEHZEY 35us; R=1 4 0. 5ms, LASLEIHH,

L ARAHERA . L=0 R/ BMIX A 512 7455 L=1 Fonik/ B IX R 512 fin 4 53511 ECC i,
T2 FIR . T=0 Ron A EIR; T=1 WA EFER.

8. MHfEsHIZAEes ('5) (HD CMD, 0x3f6)
LA R G . AR ) A R R R A A . o XS NI RIS A S H R I
0x08 Ab I 45 U B o

5.4.3.2 AT BB IEHI B RIE

FEXH R AP B A THR VBRI, B[R I R IESH G2 . ﬁ MW N R, HEk%E 6 7
TSEL RE R 1T mﬁéﬂﬂ‘ﬁ”mvﬁ%%%ﬂ%ﬁﬁ A A B, KRS AN 1 0x 111
— 0x1f7.0

0x1f1 B TAME R AT I
0x1£2 S X E

0x1f3 E U X

0x1£4 FET SR 70
0x1f5 FEI 5 710
0x1£6 WKBh s T /k s
0x1f7 i

T 4% CPU [ #% il 27 £7 #i i 1 (HD_CMD) 0x3£6 it 4%l 71, e AHR (Rl it il e 7 xCt v fs B

A LY RIE SR L. DN

Lo KD S DRSS s CPU B B2 RS F A7, 07 7 o0 0, FRORFEHIAS AN o 5 7 INF ] P 42 1)
g HAR TR, WA A R I A

2. RIINBRENAS kL. CPU AW IARETAAAAL 6 /2N 1 KA e mmte. b 1 WnlHh S Eoa
2

3. ﬁ&mv& FE i 23 ) TR I g 11 it S ORI i 4
CPU 4§ *ﬁﬁi A APAT G, AR A g SR E 5 (TRQ14 — XJRVH T int46) BUE
e h*ﬁ s R A AR BRI R XA (2 X1/ 5D

5. FrillERfESs R @Uﬁ@@zﬁ@nﬁ%,EMO%%OWﬁvaﬂﬁmw,EW%M A )
P AR A7 A7 A (HD_ERROR) MRS 7205

5.4.3.3 BEEXSHF®
R E LT, int 0x41 (KR EAIE (4 % 0x41 =0x0000:0x0104) FFHKI AN h W R () 1
BRI S —AMEEL W IEA S E L . ST 100%3 210 BIOS i, 3% HLAE 0 i 4% 2 B0 B 2 1) 1 ik
FOOOh:E401h, &5 —AMEAIIEA SR N O HHEAE T int 0x46 T &,
*k BREASHERR
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it | Kb Ui ]
0x00 T EAIEAE
0x02 T | WSk
0x03 =2 FHAGIRNG R AT I (X PC XT AFH, L& 0)
0x05 7 THAES AT MERE S (Ofe D
0x07 FAT | K ECC KR (X XT A, ek 0O
0x08 AT | BT (RshE SRR
£i7.0 KH
fi7 1 frE (0) Ok TRQ)
fir 2 FVFEAL
73 A SBOT 8 WIE 1
7 4 AH (0)
o7 5 PRI A AP R IR, W) 1
7. 6 A% 1| ECC HR,
A A% 1 Ev5 ) F
0x09 TS| RSB (XT A, HLEh 0
0x0A FAT | MEAAEBEEHE U XT A, ek 0)
0x0B FAT | AR AREERE (X XT A, ek 0)
0x0C oo | BESRAE R (IR KRR S
0xOE T | RRIE R X AL
0xOF T R

5434 MERZFEMEFTR

REAEI % 52 3. HE WA B W& 500 h

1-WA7F, 264, 3-HEAE, 4-ttyx, 5-tty, 6- 4T, 7-AEdn L& 1E

BT 1 AMER T DIAAE 14 DN, ISR KI5 20 X A F s %5 A THR e o X . Rk
A R I H 1 455 LT 7 20K

WA T=T WA 5%256 + KT
W HI dev no = (major<<8) + minor
PR ) T AT 1B A a5 W N R TR
* BEZEEES

BT | NN ]

0x300 /dev/hd0 LA 1AM

0x301 /dev/hd1 FoRes 1 AMERLIE 1 X
0x302 /dev/hd2 TR LAMERMEE 2 M X
0x303 /dev/hd3 FoRE 1 AR A 3 M X
0x304 /dev/hd4 FoRE LAMERMEE 4 M X
0x305 /dev/hd5 PRI 2 M

0x306 /dev/hd6 TR 2 MERLIE 1 X
0x307 /dev/hd7 TR 2 MERINEE 2 M
0x308 /dev/hd8 FORE 2 AMERINEE 3 M
0x309 /dev/hd9 FORE 2 AMERINEE 4 DMK
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Fer 0x300 A1 0x305 FFANEHEAS 73 XA, 12 AR B AT £
M Tinux W% 0. 95 fia S AMETIZ M ) i 4407 3, w8 S BUER R f 4 56 T .

5435 MEHSRXFE

Ak

N T TN RAE R G TN, AEE T DA 0 14 ADpIX e B2 IR B X5
FEARHEN . TP DR 4 ANRITAEL, REARIUN 16 T4, XN — DR, R 7 DR
AES L (AL 5 S RS 5 AN B X5, WL R PT7R o 70 X RAF TRAE AL 149 0 AT 0 S 585 1> B3 [X [ Ox 1BE——0x 1FD

F MRS XFREW
e HFR NG
0x00 boot_ind | FHT | 5l AR 4 DA FR HAEA D SR 531
0x00- AT X 51 FHAE R G 0x80- i X 5] FHAE
0x01 head T A RERHK S .
0x02 sector FAT | DGR XS (A7 0-5) FE a5 5 2 A (7 6-7) .
0x03 cyl T | RIS 8 7.
0x04 sys_ind FH | X EAFHT, 0x0b-DOS; 0x80-01d Minix; 0x83-Linux -
0x05 end_head | FI7 | MXHIGRIEL T .
0x06 end_sector | 17 | G bR IX 5 (2 0-5) RN &E R AT 15 & 2 A (62 6-7) o
0x07 end_cyl T | GRS K 8 4.
0x08——0x0b start_sect | K7 | X AEIEYH XS,
0x0c—0x0f nr_sects K5 | DX d B X A

551 _rw_blk.c 3

5.5.1 LhgEHEiR

5.5.2 {XA3ERE

B3 linux/kernel/blk drv/11 rw blk.c 3

[© |00 [ |0 |01 [W> [ DD [

¥

* Jinux/kernel/blk dev/11 rw.c
*

* (C) 1991 Linus Torvalds
*/

J*

* This handles all read/write requests to block devices

*/

/%

* R AR BRI P B/ S R A
*/
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—
(e}

—_
—_

[N T e e e e el Ll

#include <errno.h> /) BT, WE RGP M AT . (Linus A minix H51EH)

#tinclude <linux/sched.h> // WWERETLICMFE, & X TAES 450 task struct #IUGIESS 0 %,
[/ B —YE IR TS E 0 S FERE A i N ST 2 pR B S TR A .

#tinclude <linux/kernel.h> // WHZKSCHF. &4 Lo N AL H R 200 IR 2 o

#include <asm/system.h> // REEKMF. 8 LT BE BUE SR TT /W15 RN 09 %%

#include “blk.h” /) BRI o R SCUESREm K BRsi o Hodl G M M pR B AS R

¥

* The request—struct contains all necessary data

* to load a nr of sectors Iinto memory

*/
/%

* TH RGPS A N nr e DXCECE 20 A7 I BT A D 2EE
*/

struct request request[NR REQUEST]:

S*

* used to wait on when there are no free requests
*/
/% S F T SR A AT 25 RIS PR I S5 Ap A %/

26 struct task struct * wait for request = NULL;

42
43
44
45
46
47
48
49
50

28 /* blk dev_struct is:

* do_request-address
* next-request
*/
/% blk dev struct ¥R 4 JE: (kernel/blk drv/blk. h, 23)
* do request—address /R RV T G SR AL BERE P FR
* current-request [/ HEAA I AN K
*/

/) BT RS S E N RG] CRERD
struct blk dev struct blk dev[NR BLK DEV] = {

{ NULL, NULL }, /% no dev ¥/ // 0 - L.

{ NULL, NULL }, /% dev mem ¥/ // 1 — WAF.

{ NULL, NULL }, /% dev fd #%/ /) 2 - BIREA.

{ NULL, NULL }, /% dev hd */ /) 3 - WAL

{ NULL, NULL }, /% dev ttyx %/ // 4 — ttyx Wfo

{ NULL, NULL }, /* dev tty %/ // 5 - tty W,

{ NULL, NULL } /% dev Ip %/ // 6 - lp $TEDHLIZ %

}s

// BUEFE B X bhe IR E X gL E Tsaue, WM A ikl CRal Wb ssErs)
// EERIBEHAT IR 5% v X AT 45 B Aff M e B
static inline void lock buffer(struct buffer head * bh)

{

cliQ; // TEH A .

while (bh—->b_lock) // MR ZE R IX A, TR, B 2 2% i X R
sleep on(&bh->b wait) ;

bh->b lock=1; /] SEZVBE R IR X

sti(; // FF K.
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/) RETR AR BE 22 X .

51 static inline void unlock buffer(struct buffer head * bh)
{
if (!bh->b lock) /) WK X B B, T ED A B
printk(“7/ rw block. c: buffer not locked\n\r”);
bh->b lock = 0; /) TEBUERRE .
wake up (&bh->b wait); // W AR R X TS

}

¥

* add-request adds a request to the linked 1ist.

* It disables Interrupts so that it can muck with the

* request—-lists In peace.

*/
/%

* add-request O [MIERHF AN —TUER. &R FH T,

* IXFERLRE AL BT SRIER T =/

*/
/1)) EERFIMANERI. S5 dev FRE &, req AIEKRMEEHIE R
64 static void add request (struct blk dev_struct * dev, struct request * req)
65 {

D |OY Oy |y |O1 O[O O[O |01 |01 O
ISR ZISISIBIFISIS RIS

66 struct request * tmp;

67

68 req—>next = NULL;

69 cliQ; // Ko

70 if (req—>bh)

71 req->bh—>b_dirt = 0; /) THEGMIX R AR

// TR dev B4 HTIE K (current_request) FBUAS, NIFRIRHANZBRAREERI, AK2H 14
// VESRI, DR DR Bt A Y IS SR PR B LR 1 SR T,

72 if (! (tmp = dev—>current request)) {

73 dev—>current request = req;

4 stiQ; // T,

75 (dev—>request fn) () ; /) KT A4 (138455 3), J& do_hd request ().
76 return;

77 }

[/ WER HANZ B CARIESERr, W SC R OB A R L, AR JeRs i iis sk A
/] RREERT .

78 for ( ; tmp—>next ; tmp=tmp—>next)

79 if ((IN ORDER (tmp, req) ||

80 ! TN ORDER (tmp, tmp—>next)) &&
81 IN ORDER (regq, tmp—>next))

82 break;

83 req—>next=tmp—>next;

84 tmp—>next=req;

85 stiQ;

86 }

87

o ////) BIEE R NG KRG SH0E: EiR&S najor, 4 rw, [EHEHE M X kigE bh,
88 static void make request(int major, int rw, struct buffer head * bh)
89 {

90 struct request * req;
91 int rw_ahead;
92
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93 /* WRITEA/READA is special case — it is not really needed, so if the */

94 /* buffer is locked, we just forget about it, else it’s a normal read */
/% WRITEA/READA JERFERIIEOL — BAIFFARDER, PrU g X c& L8t */
/% BAVIAE CTHR H, AW E AT — R s/ SHEE. */

95 if (rw_ahead = (rw == READA || rw == WRITEA)) {
96 if (bh->b lock)
97 return;
98 if (rw == READA)
99 rw = READ;
100 else
101 rw = WRITE;
102 }
// MR A A2 READ B¢ WRITE WIZ7s AP AR, Bon A B IF2ENL.
103 if (rw!=READ && rw!=WRITE)
104 panic (“Bad block dev command, must be R/W/RA/WA”);

[/ BUEG X, RS Cg BB, WIYHTESS GERD ios R, T 204 I pge et
105 lock buffer (bh) ;
[/ R A S I H g b X s AN,
[/ IEANER . R X AR IR
106 if ((rw == WRITE && !'bh->b dirt) || (rw == READ & bh->b uptodate)) {
107 unlock buffer (bh) ;
108 return;
109 }
110 repeat:
/* we don’t allow the write-requests to fill up the queue completely:
* we want some room for reads: they take precedence. The last third
* of the requests are only for reads.
*/
/% BAIARELLBAS rh AR A2 S R I AT TFE A BAE RO — L[] . S pAE
* JEPLAEM . WESRIABIRI G =532 — 2 (a2 S fE & 1 .
*/
// WG RIE MG KRB R R IT UG R DA R . i FR Bk, X imr &k, nlLAE#
[/ MBAFR R IT iR A, TS 38 sk U e A 2/3 b Sk B2 TN
115 if (rw == READ)

(&3]
351:

iR A HLZh X 2 R L i, WA S

—
(o))

2

—_
—_
—_

[
—
[\

—
—
wW

—_
—
S

116 req = request+NR REQUEST; // R ERER, K AFIFRE R I BA A R .
117 else
118 req = request+((NR_REQUEST#*2) /3); // X+ T 5K, BAFIFEEFHERIBASY 2/3 Ab.

119 /* find an empty request */
/% FWR—ATIERIN */
// WNERETE R, HiREE R request 1) dev FBAE=1 I, KRZIURY T H .

120 while (-——req >= request)
121 if (req—>dev<0)
122 break;

123 /#* If none found, sleep on new requests: check for rw ahead */
/% WMERRA BTN, WO RIERR:  fFf A PR/ S «/
[/ WMERA - BUE R (I request a5 @M R LD, WA GERERZ
// PERTE/S (READA B WRITEA) , WS NHGE s sk o A5 ML AR s SRR (5477 SR A F1
/) BBHAEDD S PR RIE R A

124 if (req < request) f{ // W RAE KBS s AT A I, )

125 if (rw_ahead) { /) WRIERERTEL/ HiERK, WIS, B,
126 unlock buffer (bh) ;

127 return;

12 }
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129 sleep on(&wait for request); // fRWIAEAUIE KRS, 25 F A HE KA.
130 goto repeat;
131 }
132 /# fill up the request—info, and add it to the queue */
/F PR R IR IS SRAE B, FRRB SIS %/
/) ERERIZ N, (kernel/blk_drv/blk.h, 23) .
133 req—>dev = bh->b_dev; /] BT
134 req—>cmd = TW; // % (READ/WRITE) .
135 req—errors=0; /] AR AR BRI
136 req—>sector = bh—>b blocknr<<1; // #&EHFX. (1 =2 HX)
137 req—>nr sectors = 2; /] BEE R XL
138 req—>buffer = bh->b_data; /] BRGEIX
139 req—>waiting = NULL; /) AES AR RTS8 L H T
140 req—>bh = bh; /] G X R FREL
141 req—>next = NULL; // RN —IE SR I
142 add request (major+blk dev,req); // BiERIIMABAFIH (blk dev[major], req) »
143 }
144

/) AR S H RS R
/) GRE T ERAE £s/buffer. ¢ L . SRR S HAE 2 H & 1) request fn () BREL5E K.
// TR AR, %S do hd request().  (kernel/blk drv/hd.c, 294)

145 void 11 rw block(int rw, struct buffer head * bh)

146 {
147 unsigned int major; /) EBRRT O TR 3) .
148
[/ R B AT A B %R A P S A E RO AE, WE R AR, FRREL
149 if ((major=MAJOR(bh->b dev)) >= NR BLK DEV ||
150 ! (blk dev[major].request fn)) {
151 printk( “7rying to read nonexistent block-device\n\r”);
152 return;
153 }
154 make request (major, rw,bh); // GUEEERIUEHEANTE KA1
155 }
156

[/ BRI R AL, IR main. ¢ T (init/main. c, 128) .
[/ WA KRB, B A SR IE A N I (dev = —1) » 47 32 I (NR_REQUEST = 32) .
157 void blk dev_init (void)

158 |
159 int i;

160

161 for (=0 ; i<NR_REQUEST ; i++)
162 request[i].dev = -1;
163 request[i].next = NULL;
164 )

165 )

166
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5.6 ramdisk.c &

5.6.1 Thgefmik

5.6.2 {XAgERE

BIFE linux/kernel/blk drv/ramdisk.c F2F

[T I [0 DO [—

| —
O O |00 |3 |o

—_
—_

[«>)3 Nl (ool EN I [opI (&) [N FEN [FVRN | N
Blelz szl =s s

[N
—_

24

¥
* Jinux/kernel/blk drv/ramdisk. c
*
* Jritten by Theodore Ts’o, 12/2/91

*/
/* [ Theodore Ts’ o %], 12/2/91

*/
// Theodore Ts’ o (Ted Ts’ o) /& linux #:XHMZE A AW . Linux ZEH TG H N RAT HE MR KM
/) 5T, BAE Linux BAE RGN R HER, At MG ORIV ) Tinux IR JEFEML T maillist, JF
// AEALEMH X B A T linux 1 ftp %A (tsx—11.mit. edu) , TWHESANR AT K linux H
/) BEHEIRSS o AT 1inux 7EH IR DTk 2 — 23 RS T ext2 U RS, %M RAC KRN
// linux HAPESE RSO RS UE. it YHEH T extd RS, KKRES T XHREH
[/ FREPERNT R . E XA RIHESS, 26 97 #H (2002 4F 5 ) # linuxjournal #FIRABAE K
/) THEMAY, FRHbEAT 7 Rv5. HAT, Mhoh IBM linux HoRHLTAE, HFMFHEAH KL LSB
// (Linux Standard Base) 5 JiHIM T/E. (i FET1: http://thunk. org/tytso/)

#include <string.h> [/ TR FEGE LT A AT H R A A RN BRI

#include <linux/config.h> // WAZBCE KA. & SCBERE 5 AR 28 (HD TYPE) WG,
#include <linux/sched.h> // WEEFEFLCME, X TAESSH task_struct. FIUHAES O %,
[/ Y IR TS E 0 S FFRE A i N ST g pR B S TR A .
#include <linux/fs.h> /] XAERG L. B XSRS R (file, buffer head, m inode 2§8) .
#include <linux/kernel.h> // WHIKICHE. & —Se A% H e B0 J5UE & o
#tinclude <asm/system.h> // RG:LIHF. & X T HCE BE SHRTE/ BT TSR N 9 %
#include <asm/segment.h> // BARAFELICME. & X T RECF A BAE Bt N 200 S 2R 0
#include <asm/memory.h> // WAFEE UL & memepy O A I G 2 B3

#tdefine MAJOR NR 1 /! WHEEER&ESE 1,
#tinclude “blk.h”

char *rd start; [/ RPUELAE AR IR . 7E 52 ATTHIURAL PR rd_init ()
/) WaE. W (init/main. c, 124) (45’5 rd X% ramdisk ) .
int rd length = 0; /) BB AR RN (R

// PAT RS (randi sk) i E#4E. FFEHY5 do hd request ) 284l (kernel/blk drv/hd. c, 294) .

23 void do_rd request (void)

{

int len;
char *addr;
INIT REQUEST: // K R e (2 0 kernel/blk drv/blk. h, 127) .

// N HE RS ramdisk [IES AR bR XS Y. IR N A7 U607 B R AP
// Hr sector << 9 IR sector * 512, CURRENT 5%€ X4 (blk dev[MAJOR NR]. current request).
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29 addr = rd start + (CURRENT->sector << 9);

30 len = CURRENT->nr sectors << 9;
/) MR F A TAN 1B N NGO E BPERE, M HixisR, JEki 3] repeat &b
/) GEAE 28 47H) INIT_REQUEST N JFUAAL)

31 if ((MINOR(CURRENT->dev) != 1) || (addr+len > rd start+rd length)) {
32 end request (0) ;
33 goto repeat;
34 )
/) ARG dr 4 (WRITE) ,  WPRGE SKRIT 2200 X 1) A A S ) addr &b, KREEDY len 775
35 if (CURRENT-> cmd == WRITE) {
36 (void ) memcpy (addr,
37 CURRENT->buffer,
38 len) ;
/) WRGE L A4 (READ) , UK addr TG ) A AR HI R R P2 i X, KR Ten T,
39 } else if (CURRENT->cmd == READ) {
40 (void) memcpy (CURRENT->buffer,
41 addr,
42 len) ;
/) W GRS AEAE, FEbL.
43 } else
44 panic ( “unknown ramdisk-command”) ;
[/ VERIRIN G A, B bR & JFAR S P AR A 1N — 1 SR I
45 end request (1) ;
46 goto repeat;
47 3
48
49 /*
b0 #* Returns amount of memory which needs to be reserved,
51 #/

/% RPN ERLE ramdisk TR IR */
/) BRI R o BB N e R R e, KRR IR AN B XS & .
52 long rd init(long mem start, int length)

53 |

54 int i

55 char *cp;

56

57 blk dev[MAJOR NR].request fn = DEVICE REQUEST: // do rd request().
58 rd start = (char *) mem start;
59 rd length = length;

60 cp = rd_start;

61 for (i=0; i < length; i++)

62 keptt = 7107;

63 return(length) ;

64 }

65

66 /*

67 * If the root device is the ram disk, try to load it.

68 * In order to do this, the root device is originally set to the

69 * floppy, and we later change it to be ram disk.

0 #/
/%
* WM S R W % (root device) J& ramdisk 1, MZNE'E . root device JF5E & )
* BRASEI, FRATTRE B U8R ) ramdi sk
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*/
/1] RS RS F)] ramdisk.
71 void rd load(void)

72 {

73 struct buffer head *bh;

74 struct super block S;

75 int block = 256; /* Start at block 256 */

76 int i=1;

77 int nblocks;

78 char *cp; /* Move pointer */

79

80 if (Ird length) // W ramdisk RN, TR H

81 return;

82 printk ( "Ram disk: %d bytes, starting at Ox%x\n”, rd length,

83 (int) rd start);  // %W7s ramdisk IIR/NEL A AR AR AL
84 if (MAJOR(ROOT DEV) !=2)  // WIS A AL, R .
85 return;

// BERELEL 256+1, 256, 25642, breada () T iHUE & R, It I FHFE R, RFIRM]
/) EEBARP X FEEE . SR A NULL, W& B AT 32 (fs/buffer. ¢, 322) .
// X H block+1 JE4RHESL EEBEY .

86 bh = breada (ROOT DEV, block+1, block, block+2, —1) :
87 if (!bh) {
88 printk( “Disk error while looking for ramdisk!\n”);
89 return;
90 }

/] ¥ s FRINEMIX P AL . (d_super block LR HLEE ) .
91 *((struct d super block *) &s) = *((struct d super block *) bh->b data);
92 brelse (bh) ; /) 122 Rt A KA S ST 2R B ? ]
93 if (s.s_magic != SUPER MAGIC)  // WAL BEHAXS, WHBIAKE minix SRS
94 /% No ram disk image present, assume normal floppy boot */

/% WEBETP B ramdisk WUESCHE, B AT RS S x/

95 return;

/) B = WRYA(IX B * 27 (BEX BRI TT) -
[/ WRBAR AT WA B AL T RE AN EEL, MIABEIE, BB BOFIR M. SR
/] IR

96 nblocks = s.s nzones << s.s log zone size;
97 if (nblocks > (rd length >> BLOCK SIZE BITS)) {
98 printk ("Ram disk image too big! (%d blocks, %d avail)\n’,
99 nblocks, rd length >> BLOCK SIZE BITS) ;
100 return;
101 }
102 printk ( "Loading %d bytes into ram disk... 0000k’
103 nblocks << BLOCK SIZE BITS);
// cp FRIMEIABE LG AL, ARG KA b AR SO R % SR B LA
104 cp = rd_start;
105 while (nblocks) {
106 if (nblocks > 2) // WSRFFTEEHWHEZ T 3 PR A & ar w7y e g b
107 bh = breada (ROOT DEV, block, block+l, block+2, -1);
108 else // A5 WA R
109 bh = bread (ROOT DEV, block);
110 if (bh) {
111 printk (720 error on block %d, aborting load\n’,
112 block) ;
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—
—
w

—
—
A~

—
—
(@)}

—
—
[op}

—
—
-3

[
—
co

—
—
©

—_
[\
o

—_
[N
—_

—_
Do
[N

—
Do
w

—
[N}
(IS

— =
Do
o o

return;
1
(void) memecpy(cp, bh—>b data, BLOCK SIZE); // W&y X b s 513 cp b,
brelse(bh) ; /] BETMLEITIX o
printk ( 7101010101010\1010\010%4dk”, i) // AT EN AR £ fE .
cp += BLOCK SIZE; /] RWBLARE RS
block++;
nblocks—;
it+;

}
printk (710101010\0101010\010done |n”) ;
ROOT DEV=0x0101: // 1624 ROOT_DEV fifi Hod5 7] lE 80 4% ramdi sk

5.7 floppy.c 3L

5.7.1 Thgefaik

5.7.2 REGERF

BIFE linux/kernel/blk drv/floppy.c I2F

o
|l\'> |P—‘ |O O |CO |0 |y |01 [ [ DO [—

—
w

Ble =155 5=

%
* linux/kernel/floppy. c
*
* (C) 1991 Linus Torvalds
*/
¥
* 02.12. 91 — Changed to static variables to indicate need for reset
* and recalibrate. This makes some things easier (output byte reset
* checking etc), and means less interrupt jumping in case of errors,
* so the code Is hopefully easier to understand.
*/
/%
% 02.12.91 - BUULFSL R, LUEN S PR EHE. XA
* MORREAN T Coutput byte B , I HEWAETE AT b ki
* H/b—28 P DAY SHACH R B A D) A
*/
J*
* This file is certainly a mess. I’ve tried my best to get it working,
* but I don’t like programming floppies, and I have only one anyway.
* lUrgel. I should check for more errors, and do more graceful error
* recovery. Seems there are problems with several drives. I’ve tried to
* correct them. No promises.
*/
/%
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* XA MR LEGR AL B OZR BT BEALILRENS TAF, HEAT RIS FE,

s 7 HIA AT — NI, Si4h, BRNAZMCE 2 AR AR, DURSUE 2 R
s T HRLEPAL NG 85 T GORAFAE — L2l . RELZHNEIATAE T, HARRIE
* ) L K

*/
21
22 /%
23 * As with hd. c, all routines within this file can (and will) be called
24 * by interrupts, so extreme caution is needed. A hardware interrupt
25 % handler may not sleep, or a kernel panic will happen. Thus I cannot
26 * call “floppy-on” directly, but have to set a special timer interrupt
27 * ete.
28 #
29 # Also, I'm not certain this works on more than 1 floppy. Bugs may
30 * abund
3L #/
/%
* 1A hd. ¢ SCHF—FE, ZSCHE T AR AR RE S A TR, T LR AR
* M/ o B IR AL ERRE T AN BRI, 75 U A R (GENL) © . BRIEANRE
* HAEPAH” floppy—on”, Ty BEBE & —ANF IR 1) I [R] v BB 2%
*
* A, BARMIEXFETRAEZ T 1 MR RS L TAE, Al fefrfehiz.
*/
32

33 #include <linux/sched.h> // PBEREFLICHE, X TAES St task struct. HIERESS 0 B9,
[/ B —YE IR TSRS FERE At N 2T g pR B TR A .

34 #include <linux/fs.h> /] XAERG L. B XSRS R (file, buffer head, m inode 2§8) .

35 #include <linux/kernel.h> // WIZKICA/F. & L% H BRI RIE € L.

36 #include <linux/fdreg.h> // UK. EATHMAAEHIASHIN—L5E L.

37 #include <asm/system.h> // RGLICH. & X T RE S S EFF /W 125N I 90 %

38 #include <asm/io.h> // o SkICAF. s SCREAE S AR ON /i H I dm i)

39 #include <asm/segment.h> // B#RAELICIF. € T KRB AR A BRAE I RN 2020 R

41 #define MAJOR NR 2 /) BRIRI AT 2,

42 #include "blk.h” /) BB SRS SCRSREE A . Heihdo& Bl 45 K % R B85 B
13

44 static int recalibrate = 0; /) R TR EEFRIE

45 static int reset = 0; /) bR WA T AT R

46 static int seek = 0; // FiE.

47

48 extern unsigned char current DOR; // Mui#ry %t %5 47%% (Digital Output Register).

50 #define immoutb p(val, port) \ /) FATEBEE (RNICHE =) .
51 asm_ (Touth %0, %1\n\tjmp 1£\nl:\tjmp 1£\nl:"::"a” ((char) (val)), “1” (port))

/) XA E ST U E IR &S . IRisS = TYPEx4 + DRIVE. I ks ARG .

53 #define TYPE(x) ((x)>>2) // BRIEREA (2—1. 2Mb, 7——1.44Mb) .
54 #define DRIVE(x) ((x)&0x03) /) IS (0-=3 XN A--D)
55 /*

56 * Note that MAX ERRORS=8 doesn’t imply that we retry every bad read
b7 * max 8 times — some types of errors increase the errorcount by Z,

58 * so we might actually retry only 65-6 times before giving up.
59 */
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

/%

* TR, NI E X MAX ERRORS=8 JF AL RER B R R 2l 2 8 I — f7Le2K7

s FERRAE AT T B e 2, P DLIRATTSE B b AETRGT R A 2 i L 2k 5-6 MBI ] .
*/

#define MAX ERRORS 8

62 /%

* globals used by ’'result()’
*/
/% FHGEREC result O NS RAE */
[/ KRR TF AT R LA IR B X2 W include/1inux/fdreg. h Sk 304

#idefine MAX REPLIES 7 // FDC FZ3RA) 7 75 45 1A B
static unsigned char reply buffer[MAX REPLIES]; // f7i FDC iR 0|1 4h g B .
#define STO (reply buffer[0]) // RIE SRS T 0.
#define ST1 (reply buffer[1]) // R RARE T 1.
#define ST2 (reply buffer[2]) /) RIE SRS T 2.
#define ST3 (reply buffer[3]) /) RE RS T 3.
¥

* This struct defines the different floppy types. Unlike minix

#* linux doesn’t have a “search for right type’—type, as the code

* for that is convoluted and weird. I’ve got enough problems with

* this driver as it Is.

*

* The ’stretch’ tells if the tracks need to be boubled for some

* types (ie 360kB diskette in 1. ZMB drive etc). Others should

* pe self—-explanatory.

*/

/%

* R EL G e T AR R, 5 minix AFEFE, Tinux B

* TR ISR SR, R LA B AR A N SRR LR BRI . ANFEST

* DAERBR T ZHME T .

*

s NP HELESR IR AR (I nE 1. 2B JRAN &5 1K) 360kB #A455) , " streteh’ HT
s A I RGTE 215 T B R AL B . e B HOV %2 H .

*/

/] B SHA

// size KN G X H0

// sect RREE Fe DX B

// head ESAE

// track VBERAE

// stretch KRG TE A5 BERF R AL B (FR i

// gap 5 DX ) B R B (1 40

// rate PAG/ Y L TPUE

// specl SR Gy A PR, ARV RS BN TR o

static struct floppy struct f{

unsigned int size, sect, head, track, stretch;

unsigned char gap, rate, specl;
85 } floppy typel] = {
{ 0, 0,0, 0,0,0x00, 0x00, 0x00 }, /% no testing */
{ 720, 9,2,40,0,0x24, 0x02, 0xDF }, /* 360kB PC diskettes */
{ 2400, 15, 2, 80, 0, 0x1B, 0x00, OxDF }, /* 1.2 MB AT-diskettes */
{ 720, 92,40, 1, 0x24, 0x02, 0xDF }, /* 360kB in 720kB drive */
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90 { 1440, 9, 2,80, 0, 0x2A, 0x02, OxDF }, /* 3. .57 720kB diskette */
91 { 720, 9,2,40,1,0x23,0x01, 0xDF }, /* 360kB in 1.2MB drive */
92 { 1440, 9, 2,80, 0, 0x23, 0x01, OxDF }, /* 720kB in 1. 2MB drive */
93 { 2880, 18, 2, 80, 0, 0x1B, 0x00, 0xCF }, /* 1. 44YB diskette */
9 };
95 /%
96 * Rate is 0 for 500kb/s, 2 for 300kbps, 1 for 250kbps
97 * Specl is OxSH, where S is stepping rate (F=Ims, E=Zms, D=3ms etc),
98 * H is head unload time (1=16ms, 2=32ms, etc)
99 #
100 * Spec2 is (HLD<<I | ND), where HLD is head load time (1=2ms, 2=4 ms etc)
101  * and ND is set means no DMA. Hardcoded to 6 (HLD=6ms, use DMA).
102 #/
/%
* K rate: 0 %R 500kb/s, 1 %7~ 300kbps, 2 7~ 250kbps.
% Z ¥ specl st OxSH, Hrh S @A (F-1 =, E-2ms, D=3ms %) ,
* HAEHESLE I R (1=16ms, 2=32ms %5)
*
* spec2 & (HLD<C1 | ND) , JHirp HLD f&#4k kit i) (1=2ms, 2=4ms %§)
* ND EALR/RAMEH DMA (No DMA) , EFRE)PHfligafid & 6 (HLD=6ms, i/ DMA)
*/
103
104 extern void floppy interrupt (void);
105 extern char tmp floppy areal[1024];
106
107 %
108 * These are global variables, as that’s the easiest way to give
109 #* Information to interrupts. They are the data used for the current
110 #* request.
JODENE 74
/%
* RS L R, DR IR AR 4 W R e R PR T e AT
T U ETIE SR I H .
*/
112 static int cur_specl = —1;
113 static int cur _rate = -1;
114 static struct floppy struct * floppy = floppy type;
115 static unsigned char current drive = 0;
116 static unsigned char sector = 0;
117 static unsigned char head = 0;
118 static unsigned char track = 0;
119 static unsigned char seek track = 0;
120 static unsigned char current track = 255;
121 static unsigned char command = 0;
122 unsigned char selected = 0;
123 struct task struct * wait on floppy select = NULL;

—
[N}
(IS

/7)) B CBUHIEE 1) B CBREKD
// B 27 A7 4% (DOR) A 2 A2 H T Fr e im B AR K (0-3 XJ Y. A-D)

125 void floppy deselect (unsigned int nr)

126 {

127 if (nr !'= (current DOR & 3))

128 printk ( “Floppy deselect: drive not selected\n\r”);
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129 selected = 0;
130 wake up (&wait on floppy select);
131 )
132
133 /%
134 * floppy—change is never called from an interrupt, so we can relax a bit
135  * here, sleep etc. Note that floppy—on tries to set current_DOR to point
136 #* to the desired drive, but it will probably not survive the sleep if
137 #* several floppies are used at the same time: thus the loop.
138 #/
/%

* floppy—change () AN TR R F (7, BT DAIX BLIRATTAT LARRAA — T, AR5 .

* VF& floppy—on () 2x22 ik & current DOR 5[ T fE I Bh 2, (H 4 [E] N4 A LD

* RELATASRERENRG: R b b i ORE A G .

*/

/7)) RrDE IR R S Ol o SR AR S TR A 1, AR DR ] 0,

int floppy change (unsigned int nr)

{

141 repeat:

142 floppy on(nr) ; // TR E %Y nr (kernel/sched. ¢, 251) &
// TR ETE BRI S F B R nr, I H C@EFHE THIK, Wik YA T4 AT T
/] ERPIRES

143 while ((current DOR & 3) != nr && selected)

144 interruptible sleep on(&wait on floppy select) ;
[/ SRR A R IR B AT A e R, AT ORATI AR AN R e AR nr, U IR SR

145 if ((current DOR & 3) != nr)

146 goto repeat;
/) BN AT, WRE SN (67 7) A7, WRIRRE e, i S Bk IR R E 1,
// M HIkaR KA 0,

—
wW
©

—
o

4

— =
DO |—

w

(@]

147 if (inb(FD_DIR) & 0x80) {
148 floppy off (nr);
149 return 1;

150 }

151 floppy off(nr);

152 return 0;

153 )

154

/) IR
#tdefine copy buffer (from, to) \

—
(@a]

156 asm_ (“cid ; rep ; movsl” \

157 1 7c” (BLOCK SIZE/4), 7S~ ((long) (from)), 27 ((long) (to)) \
@ : //CX //’ 7 d]- //’ //SJ- /)

159

/1)) WCE (IR A DMA JHIE .
160 static void setup DMA(void)

161 {

162 long addr = (long) CURRENT->buffer; // 4HiiF=RINZEIHIX FribW A7 E Cibdib) .
163

164 cli(;

[/ A RGE PP IX AL T AE IM LAy, TURRE DMA 28 ivh DX T A I I 2% v X 33 (tmp_f1oppy_area $4(41)
// (R 8237A i F HREAE IM suhbya N Shb) o WiRJE S REar 4, I 75K 20 2 B2 00 I X3
165 if (addr >= 0x100000) {
166 addr = (long) tmp floppy area;
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167 if (command == FD WRITE)
168 copy buffer (CURRENT->buffer, tmp floppy area);
169 }

170 /* mask DMA 2 #/ /% [t DMA JHIE 2 */
// PRI TE Bl 2T A B8 Tl 0x10. 7 0-1 455€ DMA JHIE (0—-3), 7 2: 1 RonBRilll, 0 Fos favrigsk.
171 immoutb p(4]2, 10) ;
172 /* output command byte. I don’t know why, but everyone (minix, */
173 /* sanches & canton) output this twice, first to 12 then to 11 */
/% EH T AT . BOEAIE 4, HEABAN AN (ninix, */
/% sanches fll canton) #HIHPIR, HLLE 12 0, R)FZ 11 1 */
// RN G ARAS 1) DMA il #s it 1 12 1 11 577 :0F G248t 0x46, 54k 0x4A)

—
DO [—

174 _asm__ (Touth %%al, $12\n\tjmp 1f\nl:\tjmp 1£\nl:\t”~
175 “outh %%al, $11\n\tjmp 1£\nl:\tjmp 1£\ni:"":
176 “a” ((char) ((command == FD READ) ?DMA READ:DMA WRITE))) :

177 /* 8 low bits of addr */ /* HUHHIK 0-7 1 */
// 1) DMA I8 2 5 NHE/ M bk AR G 4) .

178 immoutb p (addr, 4) ;

179 addr >>= 8;

180 /% bits 8-15 of addr */ /* Wil 8-15 {7 */
181 immoutb p(addr, 4) ;

182 addr >>= 8;

183 /* bits 16-19 of addr */ /* Huhk 16-19 fif */
// DMA HURTLAZE IM PAES5 TR 0k, Hews 16-19 A7 M bt 7 0N T 1 25 7 2% (it 11 0x81) o
184 immoutb p (addr, 0x81) ;
185 /* low 8 bits of count—1 (1024-1=0x3ff) */ /% iFH#HE 8 A7 (1024-1=0x3ff) */
// 7] DMA JHIE 2 5 AL/ MErF A v AR E G 5)
186 immouth p (0xff,5);
187 /* high 8 bits of count—1 */ /% 3w 8 i */
[/ — SRS 1024 745 (BIANEIXD
188 immoutb p(3,5);
189 /* activate DMA 2 */ /* JT)3 DMA iliE 2 HUiESK */
// ALK DMA J8IE 2 (1 5Fik, JF DMA2 13K DREQ {55 .

190 immoutb p(0]2, 10) ;
191 stiQ;

192 }

193

///) RG-SR (iSO .
194 static void output byte(char byte)

195 {
196 int counter;

197 unsigned char status;
198

199 if (reset)

200 return;

// PR RS H A% FD_STATUS (0x3£4) FPRE . WiHLIRAS A& STATUS READY J H STATUS DIR=0
// (CPU>FDC) , U fia) i i 1) g 4 415 52 5715

201 for (counter = 0 ; counter < 10000 ; counter++) {

202 status = inb p(FD STATUS) & (STATUS READY | STATUS DIR);
203 if (status == STATUS READY) {

204 outb (byte, FD _DATA) ;

205 return;

206 }

207 }
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[/ WRBEIN 1 T IREEREARERGE, WEBAFRE, JFTEHEHE R

208 reset = 1;

209 printk ( “Unable to send byte to FDC\n\r");
210 }

211

/) BREURDC TS RS A
) GRS B S T AN, AEBE reply buffer[11. JRIEIEA ML B8, 458 AlE=1
S

212 static int result(void)

213
214 int 1 = 0, counter, status;

215

216 if (reset)

217 return —1;

218 for (counter = 0 ; counter < 10000 ; counter++) f{

219 status = inb_p(FD_STATUS)& (STATUS DIR|STATUS READY |STATUS BUSY) ;
220 if (status == STATUS READY)

221 return i;

222 if (status == (STATUS DIR|STATUS READY|STATUS BUSY)) {

223 if (i >= MAX REPLIES)

224 break;

225 reply buffer[i++] = inb p(FD DATA);

226 }

227 }

228 reset = 1;

229 printk ( “Getstatus times out\n\r’);

230 return —1;

231 )

232

/)RR A TR T R . e A B T
233 static void bad flp intr(void)

234 {
235 CURRENT->errors++; // AT SR IR O 1
// U R SR I B CBOR T I K ARV A OB, TG e i i i, RS5Oz kI (ANEHD .
236 if (CURRENT->errors > MAX ERRORS) f{
237 floppy deselect (current drive) ;
238 end request (0) ;
239 }

// A S RIS EOR TR AV OB, WIESAARAE, Fax R AT A7 354
[/ ARG SIS E R, A

240 if (CURRENT->errors > MAX ERRORS/2)

241 reset = 1;

242 else

243 recalibrate = 1;

244 )

245

246 /#

247 * Ok, this interrupt is called after a DMA read/write has succeeded,

248 * so we check the results, and copy any buffers.

249 #/
/%
* OK, "FIiZ Wi Ab BE ek OR 78 DMA 32/ 5 DG A B, IXFEFRAE v] AR S AT 45 21
* JFE G X R .
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*/
/1] B AR D T W T R
250 static void rw_interrupt (void)
251
// BRI G R HAET 7, BRS04 1802 PAEfE AR, WA 25 IRy
R TAZNA KX S s T eI s S e (17 2 N Bt - e A K= R e G S
/ SRIG AR AT B SR AR A

// ( 0xf8 = STO INTR | STO SE | STO ECE | STO NR )
// ( 0xbf = ST1 EOC | ST1 CRC | ST1 OR | ST1 ND | ST1 WP | ST1 MAM, MiZ% & 0xb7)
// (0x73 = ST2 CM | ST2 CRC | ST2 WC | ST2 BC | ST2 MAM )
252 if (result() !'=7 || (ST0 & 0xf8) || (STL & Oxbf) [[ (ST2 & 0x73)) f{
253 if (ST1 & 0x02) { // 0x02 = ST1 WP - Write Protected.
254 printk(“Drive %d is write protected|n|r”, current drive) ;
255 floppy deselect (current drive);
256 end request (0) ;
257 } else
258 bad flp intr();
259 do fd request();
260 return;
261 }

// BRI SR IR e X AL T IM kb DA, D358 B A B4 A 1 A AR TR i I 2 DX
/it EEE R RNE SRR e P X (24 DMA A BEAE IM sihibye F k)

262 if (command == FD READ && (unsigned long) (CURRENT->buffer) >= 0x100000)
263 copy buffer (tmp floppy area, CURRENT->buffer) ;
[/ RETBCHRATREL, S5ACUArE kIl CE BRI L) » RSP AT e R SRk I
264 floppy deselect (current drive);
265 end request (1) ;
266 do fd request();
267 }
268

//// BEE DMA T A B A RIS G 1 7@ 2+ 007 793450
269 inline void setup rw floppy(void)

270 {

271 setup DMAQ) ; // R DMA T8 3E

272 do floppy = rw_interrupt; // EHE Wi REdRE

273 output byte (command) ; /) KiEGAFT.

274 output byte (head<<2 | current drive); // KiESE (Wi LS+IREhES) .
275 output_byte (track) ; [/ RKIEZH (WES) .

276 output byte (head) ; /] RIESE (WkS) .

277 output byte (sector) ; /) RIESE GRERXS) .

218 output byte(2); /% sector size = 5§12 %/ [/ RIEBH (T (N=2)512 7).
279 output_byte (floppy—>sect); // KiXESH (HLERXED

280 output_byte (floppy—>gap) ; // RIEZH CEXIEEEE) .

281 output byte (0xFF) ; /* sector size (Oxff when n!=0 ?) #/

[/ RIEZH CHN=0 I, e DOE U7 1K D, X HITEH]
/) FAERIE AT MBS HN KRR, WARSEPAT T SR K.

282 if (reset)

283 do fd request();
284 }

285

286 /*

287 % This is the routine called after every seek (or recalibrate) interrupt
288 * from the floppy controller. Note that the “unexpected interrupt” routine
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289 % also does a recalibrate, but doesn’t come here.
290 #/
/%
* % T REPRAERR RS2 S8 EEHRIE) R oM.
* “unexpected interrupt” AN AP SHATE B IEERAE, AATEILH,
*/
//// F-E KB A eR
// B RIERI A WOIR ST S, FARIRSE B STO ARG Sk BT e G IE 5 B . 3 A4S NIFA TR T3
// RN Ak 3 B O A R AR SR I, 5 AR IR S5 BB U ATREIE A 1, AR5 T FH pR 2
// setup_rw_floppy () % & DMA F4i 8B 5 dr 2 F1 S50
291 static void seek interrupt (void)
292 {
293 /* sense drive status #/  /* FPHOIRE */
[/ RGERIIPWRRES 4, AN S RIS RAE BN FT: STO A Sk i kiE = .
294 output byte (FD SENSEI) ;
[/ GRR Pl R FATEOAET 2, B STO AN FIELE W, B MGk T AERGIE (ST AT e iiE,
/) WIBE R AL TAE R, T PATRIIIAES R T B B, AR5 ket sk o, JHEH .

295 if (result() !'= 2 [| (STO & OxF8) != 0x20 || ST1 != seek track) f{
296 bad flp intr();

297 do fd request();

298 return;

299 }

300 current track = ST1; // W& METHLIIE.,

301 setup_rw_floppy(); // VE DMA FHn A R 2 IS 4L

302 }

303

304 /*

305 * This routine is called when everything should be correctly set up
306 #* for the transfer (ie floppy motor is on and the correct floppy is
307 * selected).
308 #/
/%
* R ECR IR R TS R AR IE A B B S R (s RTEREK S8 E TS
* JF HOERE T IEM R AREE CBRIKD
*/
///] B HARAL R A

wW

309 static void transfer(void)

310 {

/] Y AR AR S HOE S e TE E SRR IS, AR IE W B IR B RS H A S MR
/) B (S AR AR, ARV AL S TR s S8 2 RESK AR .

311 if (cur specl != floppy—>specl) {

312 cur specl = floppy—>specl;

313 output_byte (FD_SPECIFY) ; /) RIECEME S AL .

314 output byte(cur specl); /* hut etc */ // RIEZH.
315 output_byte(6); /* Head load time =6ms, DMA */
316 }

/7 IR TR AL I R e B SR KB A 12, AR R IR TR IR 1 AR B AR
// PN AE A% (FD_DCR) .
if (cur rate != floppy—>rate)
outb p(cur rate = floppy—>rate, FD DCR) ;
// FREGERAE BRI A, R SR ek, FFIR (A
if (reset) {

w
=
-3

w
—
oo

w
—
©
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320 do fd request();
321 return;
322 }

// AFFIERGENE CRFETE) , WWE DMA JE RN i a2 M, R )GiR[E.
323 if (!seek) {

324 setup rw floppy () ;
325 return;
326 }
[/ ARWHAT FTEAC B . B A v IR A B FH eR ik 538 TR A
327 do_floppy = seek interrupt;
/) WURISUGHETE 5 AN GE T R W R ILHE K 18 2 S5
328 if (seek_track) {
329 output byte(FD SEEK) ; [/ RIEMESFIE AL .
330 output byte(head<<2 | current drive): //KikZ%. WikS+4HTHEKS .
331 output byte(seek track); // RIEZHL. WES .
332 } else {
333 output byte (FD_RECALIBRATE) ; /) RIEFHRIE T2 o
334 output byte(head<<2 | current drive): //KikZ%: WikS+4HI%EKS .
335 }
/) R E AR E T EAL, WAk AT AL SR I
336 if (reset)
337 do fd request();
338 }
339
340 /%
341 * Special case — used after a unexpected interrupt (or reset)
342 #/
/%
* FPERAEOL - HT RSP (BEAD S
*/

/17 BRI EEH A AE W e
[/ ESEROERI P WRR A S CESED , WERIRPIZ RN A, WERAFRE, 0L
[/ BEERRR . SRJE PRI TR K o

343 static void recal interrupt(void)

344

345 output_byte (FD_SENSET) ; /) RIERT I WR A i 2

346 if (result()!=2 || (STO & 0xE0) == 0x60) // 0 SR [AI45 R 7 HALT 2 i 4
347 reset = 1; [/ AR, MEZLFRE .

348 else // A5 WAL FF R FR A&

349 recalibrate = 0;

350 do fd request(); // AT A SR I

351 }

352

/777 BANREL W SR P TR FH R A
[/ ERRIERMFWREG S (BSH0 , mRIRFERRHHA, WEESAAE, FUEE
/] RIERRE

353 void unexpected floppy interrupt (void)

354 {

355 output_byte (FD_SENSEI) ; /) RIER A WRR A i 2

356 if (result()!=2 || (STO & 0xEO0) == 0x60) // MR [A]4s B 7 BA%T 2 said
357 reset = 1; /) AR, WEEARE.

358 else [/ A E FEFALIERR &

359 recalibrate = 1;
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360 }
361

[/ REE R I AL R A

// TR E A FDC ROk FOFR IEfn 2 S 4L, IR R bR
362 static void recalibrate floppy(void)

363 {

364 recalibrate = 0; /] AT E PR IERR &

365 current track = 0; // HRTHGE S

366 do floppy = recal interrupt;: /7 BRA R WO pR B R E TS 10 FOHRE VR BR AL
367 output byte (FD RECALIBRATE) : J/ KiEdA: HEHKIE.

368 output byte (head<<2 | current drive):; // K¥&ZH: LTI HATWshS.
369 if (reset) // G A AR B EAT) WGk S AT 3R B T K
370 do fd request();

371 }

372

/) BRI FDC S W P BR 8 R B AR B Y AT
/) ESESOERM P WRR A S (S HD , R HERIBIEE R H Kk voe S Hidin 4
[/ RS E, B a ORI PATREE K -

373 static void reset_interrupt (void)

385

*/

374 {

375 output_byte (FD_SENSET) ; /) RIERT I WR A i 2
376 (void) result(); /) A A PAT AR T .
377 output_byte (FD_SPECIFY) ; // Zixélxiéﬁh?ﬁf%éﬁ‘ﬁ4>
378 output byte(cur specl): /* but etc */ // RiESH.

379 output byte(6); /* Head load time =6ms, DMA */
380 do_fd request () ; /) WHPAT LG K .
381 }

382

383 /#

384 * reset is done by pulling bit 2 of DOR low for a while.

/% FDC AL i K B0t 2r A7 e (DOR) A7 2 F 0 — 2% JLSKBLAY s/

/1] AL A

/77 A B I e W Y BR
// SRR A A A7 4 (DOR)

(S vEE = TE CREO e AR I EEAR N /€t AP

386 static void reset floppy(void)

387 |

388 int 1;

389

390 reset = 0; /] BAAREE 0.

391 cur_specl = -1;

392 cur_rate = —1;

393 recalibrate = 1; /) BFRIERR & BT

394 printk ("Reset—rloppy called\n\r”);  // B/-PATHIEAHFEEE.
395 cli(; // K

396 do floppy = reset interrupt: /) B AR A P W AL BERE R ) eR
397 outb p(current DOR & ~0x04,FD DOR);  // XHHKALIHI4% FDC $AT SN HAE
398 for (i=0 ; i<100 ; i++) / AR, IR,

399 _asm__ ("nop”);

400 outb (current DOR, FD_DOR) ; // TR AL %

401 sti(); /] FF.

402 }

403

i
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// BE transfer ().
404 static void floppy on interrupt (void)
405 {
406 /* We cannot do a floppy-select, as that might sleep. We just force it */
/% BAIA R B BCE LR ERIK,  UOIXFE T fe o g DR EFRRERR . FeAT Ui e B Qkde */
407 selected = 1; // BHEER YT 2ARE,
// WY IR S AT 5 B St P A4 DOR Th AN RS, U HEHr A DOR U ET SR AN 48 current drive.
// GEWIEIR 2 AN]SR 5 P BB s S AL 4R £ transfer O o 157 ) E 4 FH B350 5 AR H ek 4

408 if (current drive != (current DOR & 3)) {
409 current DOR &= 0xFC;
410 current DOR |= current drive;
411 outb (current DOR, FD_DOR) ; // T B A 2 M T DOR.
412 add timer (2, &transfer) ; // A INGE I 2 I E AT A% i R A
413 } else
414 transfer(); /] AT S AR R
415 }
416
/] RETEE SR IUAL B R AL
//
417 void do_fd request (void)
418 |
419 unsigned int block;
420
421 seek = 0;
/) AR SEAARE CEAL, AT R A RAE, IRk M.
422 if (reset) {
423 reset floppy();
424 return;
425 }
[/ WREFRIERR & S B, WPAT P B E AR, IRIR[H],
426 if (recalibrate) {
427 recalibrate floppy();
428 return;
429 }
// KGRI £k (B W kernel/blk_drv/blk. h, 127) .
430 INIT REQUEST;
// i SR TR 4 A AR A A5 R IR A2 (MINOR (CURRENT—>dev) >>2) 4 R 51 BUAS 8 i S H ke .
431 floppy = (MINOR(CURRENT->dev)>>2) + floppy type;
// BRI S A AN W R IR E IS A%, W EARE seek, Ko ZEREAT FEHAE
// RGBSR IR G AT IR B s
432 if (current drive != CURRENT DEV)
433 seek = 1;
434 current drive = CURRENT DEV;
/) BCEBERIARIX o BRGNS R PO BAL (1B 2 AN BIXD BT BUE IR B X 77 EEE A B
// WAL DA X ECN 2 SRR 7 WSS AL ARG K I, AT R AN SR I
435 block = CURRENT->sector; // BTSSRI R A B X5 >blocks
436 if (block+2 > floppy—>size) {  // HWIR block+2 R TREHL B IX S5, W
437 end request (0) ; [/ GRS IREE G K Io
438 goto repeat;
439 }
/) RIS NAEHEE ER RIS, Bk, MEES, MSRGES O TRIKEEA FERE D .
440 sector = block % floppy—>sect; // Jhf e DO REMETE Fs DX IR, F3HEIE A X5 .
441 block /= floppy—>sect; /7 FECUE bR DX G SR 3 b X B 3, A aR G TE S
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442
443
444

445
446
447
448
449
450
451
452
453

454
455
456

457
458
459
460
461

462
463

head = block % floppy—>head; /) U TE HON R S AU, PR E RSk o

track = block / floppy—>head; // U TE HON R S AR, AR E WA E S

seek track = track << floppy—->stretch; // AN TIKzh#s & 2RRIH T iHAE, BFES.
// MR TE T S TR SK T AERGE AN R, ) T SRR seeko

if (seek track != current track)
seek = 1;
sector++; /) WGBSR e X TR A 1 B .
if (CURRENT->cmd == READ) // ISR IR A, W E AR S A 2 .

command = FD READ;
else if (CURRENT->cmd == WRITE) // WniSuEsRIi & 5HAE, WERES G200,
command = FD WRITE;

I

else
panic (“do fd request.: unknown command”) ;
/) NINERT RS, FH e e K shds 2R LW E 47 P g iE IR I 1) CREZE0 24 I s i) 280 i e 1
// A% floppy on interrupt(),
add timer (ticks to floppy onf(current drive), &floppy on interrupt);

}

/1] BERFEHIE .
/) B A AR A K SRAL L R B (do_fd request (), FF& B A PWI] (int 0x26, XofNAG{E:
// HWHERAE S TRQ6) » ARG HE X P W55 R BEl,  FUVFR B 48 FDC & I% H Wrig SR (5 5 .
void floppy init(void)
{

blk dev[MAJOR NR].request fn = DEVICE REQUEST; // = do fd request().

set_trap gate (0x26, &floppy interrupt); //¥EKELFEIT] int 0x26(38)

outb (inb_p(0x21)&~0x40, 0x21) ; /) BRI s K bR, RUF

/) RELES A R IE WG SR A T .

57.3 EEER
5.7.3.1 RBWIB[ANKZS

7F Linux H', #ROKE FiR& 52 2, RS = TYPEx4 + DRIVE, 2L DRIVE &y 0-3, 4355 i 3 o

A, B. CHED; TYPE /EARIRIEAY, 2 FRoR 1. 2MBKEK, 7 R 1. 44M #EK, R floppy. ¢ H 85 47 5E X[
WA (floppy typell) E4MIZ&5IMH:

AH
360kB PC #UK;
1. 2MB AT %K,
360kB 7E 720kB BK 5 % Hh4if 5
3.5” T20kB %t
360kB 7E 1. 2MB BKzh #% Hp4if 5
720kB 7E 1. 2MB SRz 2% Hp 4 5
7 1. 44MB UK,
filtm, KR 7%4 + 0 = 28, FrLL /dev/PSO (2, 28) FRIFIAE 1. 44M A BRZh %S, HM 45 0x021c.
[ /dev/at0 (2, 8) 48U 1. 2M A BRAEN 2%, k45 /& 0x0208.,

S Ol B~ W N = O

5.7.3.2 RBIEFISHBRIZF *

R A AR S B G A EE AU . A g RN T 27 1) 4 AN 1, 3 0 N — AN B AN Ao T 1. 2M

AL TR LR — 2 1
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x BEEHIFRRO

1/0 3 5 AL AT

0x3f2 5 B S A28 (DOR) B4 2 A7 48)
0x3f4 Mk FDC AR %5 74 (STATUS)

0x3f5 /5 FDC %4# 75 77 4% (DATA)

0x3f7 Jags HrmANF A (DIRD

0x3f7 5 Tt A o 25 7% (DCR) (Pt 2 )

MU T DOR CHCFESRI ) A 8 AT, TR RUEI I kTR . IRt . B2/
A7 FDC LUK Fe /2% 1E DMA K2 v Wi SR
£ HTHHEEREY
D7 D6 D5 D4 D3 D2 D1 DO
ma | B | BD | Ba | ow | &
ik | mikc| misp | misa | ik | e | WA

D7D6D5D4 — 73l YR EN & D-A 1)k, 1 RBh5iE; 0 KMk,

D3 = 1 FoUF DMA A ISk s 0 22811 DMA FiTeR i =K ;
D2 - 1 BB, 0 A7 K,
D1DO = 00-11 HF RIS 2% A-D;

FDC [ RS TR E—A 8 M fra%, T IR WU A i 85 FDC FIERAL IR 4% FDD (AR o
W, 7E CPU [n] FDC R I%A 4 Z AT B FDC SRIUGAE 5 W2 7, A B RS T Ar s BPRESAL, LA
I FDC B0 2 A7 2 e it e, LA S e B AR 36 10 7 1)

F FDC ERBIEFIZEEX
D7 D6 D5 D4 D3 D2 D1 DO
B | 453 | JEDMA | FDC | %REK D | #KEK C | 4R5K B | #UK A
ek | Jim | Jiak i1 i1 i1 - i1
RQM DIO NDM CB DDB DCB DBB DAB

D7 — 1 IR FDC $uds 75 A4y CE A B4 s

D6 — 1 FRoR%di M FDC 2| CPU; 0 o Edis A CPU £ FDC;
D5 — 1 375 FDC TAEAEE DMA J7 2

D4 - 1 IR FDC IEAL T 2 PAT IRk A

D3D2D1D0 - 73 AR KB & DA fEfIRE

FDC [RI%cE iy 0 B 2 AN 5 A7 (LS I An & P AP e IS A7 e U A28, (AT — i %)
M — %A HIAE A v 1 0x3£5. 7E TS ] S R A7 A7a i, FRASH5 611 DIO J7 [mhz 2425k 0 (CPU
> FDC), vjji) R Z A7 ) s 2 o AEERER S B A (E FDC MU Je A S s gs B, Tl 45 B
WEH TAFE.

BN AL (DIR) HAEAL 7 (D7) SAREA R, HRFORE T EHORA . HA-BALH TR
e,
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B30 75 A7 2% (DCR) I T B8 i AEAN R IR B2 A o A e o ARG 2 A7 (D1DO0D,
00 — 500kbps, 01 - 300kbps, 10 - 250kbps.

ARSI A2 16 St . NSRRI =AMBL: a2l $ATHBOR 45 RE B

AP BUZ CPU 1] FDC RIEM & F W HSEF . BAMLAME - DMEWEEMAFET (MmAi).
HJGERE 08 TN H. PATHYBUE FDC $ATAr 2 R M #RA1E . ERATE B CPU AN, —fk
FEIERE FDC & H R IBTE SRR EN i & AT 145 . an S CPU & Hi 1) FDC x4 &AL 1650, W) FDC ] AL+ Wy
J53REk DMA 75 AT P SRR AR 1 5. DMA 7 U2 7E DMA 328 8L R, FDC 5 W AFEA T80
AL T 22 A AL 16 58 . RIS DMA P 38 S F A% i = 15 T3 A5 5l %0 FDC, 5 B FDC &t v I
T RAE 51550 CPU PATH BR 4 o 45 B B 1 CPU 132HY FDC Bl 27 A7 2%k [, MM 3RS FDC fr 2447
AR R BIGE BRI 0——7 75 X T3 IR 25 s 1) a4, IR FDC RS A I etk
AR PR

5.7.3.3 DMA #=# 38 4R 18
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%6 WA WNIET (char driver)

6.1 #hiA

B3 linux/kernel/chr drv B&

Name Size Last modified (GMT) Description

Makefile 2443 bytes 1991-12-02 03:21:41 m

console. ¢ 14568 bytes 1991-11-23 18:41:21 m

keyboard. S 12780 bytes 1991-12-04 15:07:58 m

=] rs io.s 2718 bytes 1991-10-02 14:16:30 m
E serial.c 1406 bytes 1991-11-17 21:49:05 m
83 tty io.c 7634 bytes 1991-12-08 18:09:15 m
'

tty ioctl.c 4979 bytes 1991-11-25 19:59:38 m

6.2 Makefile 34

6.2.1 ThgEHEiR

6.2.2 {XATERE

51K linux/kernel/chr drv/Makefile 3C{4

1 #

2 # Makefile for the FREAX-kernel character device drivers.

3 #

4 # Note! Dependencies are done automagically by 'make dep’, which also
5 # removes any old dependencies. DON'T put your own dependencies here
6 # unless it’s something special (ie not a .c file).

78
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—
(=N Nejloo]

e gty
W DN |—

—
(IS

—
(@a]

—
[op)

—
-3

1S 1< I

# FREAX (Linux) A% 4518 2 WK B FE 1 Makefile ST
# R KEOCR A H make dep’ HBNHHMTHI, B4 A B LR EOR MRS B . AR E A
# OO A A BUBEX L, AR ) SO (B EDAS & —A ¢ SIS RO .

AR =gar  # GNU B —HEHI SO BERE S, A T-00a . B LR VRS SCAErh dh O

AS =gas  # GNU FIVC9mA.

LD =gld  # GNU FIEHAH.

LDFLAGS =-s —x # EBERIPIIANSE, —s il ST Ams a5 515 8. —x MBI RS .
cC =gcc  # GNU CiESgmitrs.

# AT C PR IE . —Wall SR A s E R -0 kD, PEA AR K BEFPAT I 7] 5

# —fstrength-reduce UALTEAPATINY, HiFTEE A E; —fomit-frame—pointer 4 BEARAEA DAEE

# MHESLIRE: —fcombine-regs B I AT ffdn, WD FFAAARAIMH; —finline—functions ¥4 ]

# RN RS IR AN P —mstring-insns Linus B CHMRAETR, LS AT

# -nostdinc -1../include AM¥ I BRIABE 2 0B & SO, Tl e e HaH1 (. /.. /include) .

CFLAGS =-Wall -0 —fstrength-reduce —fomit-frame-pointer —fcombine-regs \
—finline—functions —mstring—insns —nostdinc -I../../include

# CHATACHIIET . —E HUg4T C A, XHraHaEn C F2 P AT A 21 36 b 21 25 S th B b iy

# A ke B W SCEY s —nostdine —1.. /.. /include [T

CPP =gcc -E —nostdinc -I../../include

# NI AR 7R make AR TR AT HE BT A 0L ¢ SCPFgRIRAE AR s TEGRRE)T o UK dir &
# 54l gec SKHJ CFLAGS BT s fa Iin C A2 P8 Jo AIEATVE Gt 1k (=S) , A=Aty
# IS C TR RS SO o BRIAEOL T B AL ARV G R 7 SCAF 44 8 it € ST 44
# LB b s Jag. —o RonIna i XA AR, s s (2i$e) fE A3 H iR,
# SAURE e A, IEHRARFF G 4. ¢ KISt

.C.S:

$(CC) $(CFLAGS) \

-S -0 $*.s5 §<
# PR TE. s ILFEF SO . o BARSCME. 22 47 & SEDL A ) Bk e 2
.s.0:
$(AS) —c —o $*.0 $<
.c.o: # 2B R, * ¢ D% 0 Hinf. AFATIER:.
$(CC) $(CFLAGS) \
-c -0 $*.0 §<

QO Lo Lo [ DD DD DO DD D DO DO DD Do
BIREEZIEEIBINISEIRIERR

34
35
36

37
38
39
40

OBJS = tty _io.o console.o keyboard.o serial.o rs_io.o \ # X HEs AR = OBJS.

tty ioctl.o

chr drv.a: $(0BJS) # B T oukscAt OBJS JEAEH T M dr 288 H A5 chr_drv. a JFE 304
$(AR) rcs chr drv.a $(OBJS)
sync

# %} kerboard. S VL4 fE/ P AT AL HE . —traditional ETHH X EEFAEMS Sl H S HALSEIK) C dRidess.
# AN FEP LA M kernboard. s.
keyboard. s: keyboard.S ../../include/linux/config. h

$(CPP) —traditional keyboard.S —o keyboard. s

# ORI AU TSR TAE . 44T make clean’” I, SUESHUT NI aT4, LB M %
#OERE RIS T’ ST INBR A A, IR SOt RS AR SO, T HAS B IERAE S
clean:

rm —f core *.0 *. a tmp make keyboard. s

for i in *.c;do rm —f "basename $$i .c .s;done
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# N A H ARSI TS B SO 2 T ARG R o BT
# ALH AT R G R T sed X Makefile SCF (RIGEASCHR) MEATALEE, i th o HER Makefile
# SCAFH ### Dependencies’ fTJa M FTAAT CRIIA 48 TFHARIAT) » JFAERK tmp_make

# OISO (A4 4THIVERD) o SRJG N kernel/chr drv/ H 3 T IS C SCHFHAT gee FilAb BEE:AE.
# M br S VR TAL B PP A R AN H bR SCAFAHOCHE AL, I X S8 H 545 make 572
# TR, PAL B R A make U, JL&E BB R A N YRR S H A
# SO AN B FARO OC R——1UE S A AL P ITAT Sk S RHER o ST 3 5 SRR S I 2 11 )
# SCfF tmp make H, AR REZ IR N SCEE S I EOR ) Makefile SCAH.
41 dep:
42 sed ~ /\#\#\# Dependencies/q < Makefile > tmp make
43 (for i in *.c:;do echo -n "echo $$i | sed "s,\.c,\.s,” 7 ”7: \
44 $(CPP) -M $$i;done) >> tmp make
45 cp tmp make Makefile

46
47 ### Dependencies:

48 console. s console.o : console.c ../../include/linux/sched.h \

49 ../../include/linux/head.h ../../include/linux/fs.h \

50 ../../include/sys/types.h ../../include/linux/mm.h ../../include/signal.h \

51 ../../include/linux/tty.h ../../include/termios.h ../../include/asm/io.h \

52 ../../include/asm/system. h

53 serial.s serial.o : serial.c ../../include/linux/tty.h ../../include/termios.h \

54 ../../include/linux/sched.h ../../include/linux/head. h \

55 ../../include/linux/fs.h ../../include/sys/types.h ../../include/linux/mm. h \

56 ../../include/signal.h ../../include/asm/system.h ../../include/asm/io.h

57 tty io.s tty io.o : tty io.c ../../include/ctype.h ../../include/errno.h \

58 ../../include/signal.h ../../include/sys/types.h \

59 ../../include/linux/sched.h ../../include/linux/head. h \

60 ../../include/linux/fs.h ../../include/linux/mm.h ../../include/linux/tty.h \

61 ../../include/termios.h ../../include/asm/segment.h \

62 ../../include/asm/system. h

63 tty ioctl.s tty ioctl.o : tty ioctl.c ../../include/errno.h ../../include/termios.h \
64 ../../include/linux/sched.h ../../include/linux/head.h \

65 ../../include/linux/fs.h ../../include/sys/types.h ../../include/linux/mm. h \
66 ../../include/signal.h ../../include/linux/kernel.h \

67 ../../include/linux/tty.h ../../include/asm/io.h \

68 ../../include/asm/segment.h ../../include/asm/system. h

6.3 serial.c 31

6.3.1 Thgefmik

6.3.2 RAGERF
BIFE linux/kernel/chr drv/serial.c 2fF

Ilinux/kernel/serial. ¢

I QO DD =
% % % %

(C) 1991 Linus Torvalds
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5 #
6
1 /%
8 * serial. ¢
9 *
10 #* This module implements the rs232 io functions
11 * void rs write(struct tty struct * queue);
12 * void rs init(void);
13  * and all interrupts pertaining to serial I0.
14 #/
/%
* serial. c
* %R TS0 rs232 1% N Ih fig
* void rs write(struct tty struct *queue);
* void rs_init(void);
* DL RS R4 10 1 R R M b 2R 7
*/
15
16 #include <linux/tty.h> /)ttty Sk, X THEIK tty io, HATHEE T HMISE. HH.

—
-3

#include <linux/sched.h> // VRAEEFETFLICHE, & X TALSS 450 task structs HIZRITSS 0 FO%dE,
// A YA I RIA T S B0 B SR N 2 G bR B TR .

18 #include <asm/system.h> // BARAESLSCME. & ST A KRBT - A BAE IR A AT g R 50

19 #include <asm/io.h> // o Sk3CHE. e SOy VTN /i R T G i

20

21 #define WAKEUP CHARS (TTY BUF SIZE/4) // *4'S5BAFIh &4 WAKEUP CHARS ANFFF0F, hITah &1k
22

23 extern void rsl _interrupt (void) ; // BATH 1 P A FRFE (rs_io.s, 34).

24 extern void rs2 interrupt (void) ; // BATH 2 Hrh AL FRFRE (rs_io.s, 38).

25

/1] WIEEA ER AT S
// port: HiI11 — 0x3F8, H12 - 0x2F8.,
26 static void init(int port)

27 {
28 outb p (0x80, port+3) ; /% set DLAB of line control reg */
s PE LA I A7 A K DLAB 7 (f7. 7) %/
29 outb p(0x30, port) ; /* LS of divisor (48 -> 2400 bps */
/% ROEPRF R AT Y, 0x30->2400bps */
30 outb p(0x00, port+1) ; /* MS of divisor #/
/% REPRF R, 0x00 %/
31 outb_p (0x03, port+3) ; /* reset DLAB %/
/% AL DLAB A7, FHELL AN 8 A */
32 outb_p (0x0b, port+4) ; /* set DIR, RTS, OUT 2 %/
/* WE DR, RTS, #BIH - 2 +/
33 outb p(0x0d, port+1) ; /% enable all intrs but writes #/
/% B TS (GOREED) LIAL, RVEFTA T B i «/
34 (void) inb (port) ; /* read data port to reset things (?) #/
/% AR, DA T AT AR (2) %/
35 }
36

/17 WA EAT TR R R AT R
37 void rs_init(void)
38 {
39 set_intr gate(0x24,rsl interrupt); // BCEHBATH 1] & (BT TRQ4 15 9) .
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40 set_intr gate (0x23,rs2 interrupt); // WEHITH 2 K= A IRQ3 fF5) .
41 init(tty table[1].read g.data); // FIEAHAT I 1( data A& H5) o

42 init(tty table[2].read g.data); // WIEAHAT A 2,

43 outb (inb_p (0x21)&0xE7, 0x21) ; // FeVE3E 8259A W5 K TRQ3, TRQ4 WS Sikk.
44}

15

46 /*

47 * This routine gets called when tty write has put something into
48 * the write queue. It must check wheter the queue is empty, and
49 * set the interrupt register accordingly
50 #
51 * void _rs write(struct tty struct * tty);
52 #/
/%
* 1F tty write O SO BB (5) BAFIR SR N0 7R . 2 5k
* R BAFES NS, FAH N BCE W 25 A4
*/
/1] ERATHAR IR
/) SEBR BRI IR AT IR R R F A7 4 O T bR a5, 78 UART B8l &AL 255 RVF R IS 5
53 void rs_write(struct tty struct * tty)
54 {
95 cliQ; // KA.
/) MRS AGIAZ, W 0x3£9 (8L 0x2£9) T 5G LB h W R VFaF AP s 2%, IS BRIERFF AT A7 4%
/) W RRVERR S (B D JE, HEREE A .

56 if (!EMPTY (tty—>write q))

57 outb (inb p(tty—>write q.data+1) |0x02, tty—>write q.data+1);
58 stiQ; // T

59 }

60

6.3.3 HEER

6.3.3.1 T BITEFTH UART

PC THCHLE 3 A T30 A5 45 0 S0 SR AT IS 5 42 INS 8250 B, NS16450 e A, GiFk A UART G 5+
MR IERS) o X UART [RgmfR sk br EIEX S A fFas PAT I S #1E . R DRy UART B E & —A %517
WD, WERIE O =54« UART N3 10 N3 1ra%, Ak CPUERE IN/OUT 4845t Hdk T Vi 1)«
XL AE B R FH & W R R . b 1 0x3F8-0x3fe HI Tl | COMI Hi4T 1, 0x2£8-0x2fe X[
COM2 3 o 45F DLAB(Divisor Latch Access Bit) /EBREUBIUAE T RIAL, JEFRER M IH A7 8 0T 7.

F UART RERE 7788 X Mz im O & A &
/5 A Fi&
DLAB=0 | 5 RIEIRFFaTArds . T AR RIEMI T4F
i DLAB=0 | S ZAT A frds. ST EIM 745
/5 DLAB=1 | &2/ H5PAFFH A FALF T (LSB),
0x3f9 (0x2f9) | /5 DLAB=1 | B/ B K1 w57 (MSB).
/5 DLAB=0 | /5 Wr a2 F2 4 o
Bi 7-4 42 0 {REAR
£7 3=1 modem IRZS T AT
f7 2=1 BB LR IR TPk e 1T

Ui 1] i
0x3f8 (0x28)

S

dm

4
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B 1=1 RO ORFF A7 A7 a2 P T AL VF s
£ 0=1 RSBl b e i

0x3fa (0x2fa) {5 B ITAR IR AT A7 A% o TP ITAL BEAR e T LI b
Wi 4 b s —Fb.

7 7-3 420 CAAD;

fr 2-1 e T AL e s

= 11 BCIREATE T, e

=10 R EdE T, RSegER 2;

01 JRIEREFFFAFAR W, Lo 3;

= 00 modem RASAZF W, ILHEE 4.
£7.0=0 HFRPAEE T =1 T,

0x3fb (0x2fb) 5 BRI A AL
£ 7=1 BREUA7 Vi 0 A7 (DLAB) o
0 Fltads, ROELRFFE BT SRV A7 an Ui il s
7 6=1 SV IR
7 5=1 PREFATIBAL;
fir 4=1 kS =0 I
£ 3=1 VPR =0 LAY
7 2=1 1 AAE 1A =0 ot kA
A7 1-0 Fhdi {7 B 5 -
00 5 {7 s s
=01 6 Edads;
10 7 B4 ;
11 8 Ar kAT

0x3fc (0x2fc) |5 TEE—T
{3 7-5 42 0 fRH;

L 4=1 85 A TARER R S W AR

7 3=1 FHBNI SRR 2, AaVF INTRPT B4
iz 2=1 HHEBHAL - HRsE st 1, PC AR

7 1=1 AR & i% RTS A2

fir 0=1 AEHHR Lotk DIR 4 2%

0x3fd (0x2fd) 15 BRSNS RS

7 7=0 158,

P 6=1 JRIEFAL 274748 R s

P 5=1 RIECRFFZFAA N2, ] DI RF R 0%
P 4=1 U209 2 [0 W 45 AL 1)

£ 3=1 ks A%,

7 2=1 AR 1R 5

7 1=1 B 55 R

P 0=1 ISR EHRAER LT, RGnT B

0x3fe (0x2fe) |5 B modem RS F A, & Ropnfaa KAEL.
7 7=1 AT (CD) A 25

fir 6=1 ma#+57~ (RI) A 2L

7 5=1 Efi w25 mies (DSR) 114K
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fir 4=1 JEBRRIE (CTS) H;
f7 3=1 K E] 6 ks

R7 2=1 A E 0 215 510 s
fir 1=1 & Ffhi &uiss (DSR) 5
fi7 0=1 & ¥EFRA&I% (CTS) o

6.4rs_io.s X

6.4.1 TheEedEiA
T RSN rs232 HR AT A T T AL B

6.4.2 XiZiERE
B linux/kernel/chr drv/rs io. s $2FF

1 /%
2 * linux/kernel/rs_io.s
3k
4 * (C) 1991 Linus Torvalds
5 %/
6
T /%
8 % rs io.s
9 %
10 * This module implements the rs232 io interrupts
11/
/%
s AZRE P RESEIN rs232 F NSt P T AL AR
*/
12
13 . text
14 .globl _rsl interrupt, rs2 interrupt
15
// size JEBE NI M DX )7 K
16 size = 1024 /% must be power of two ! WA 2 KT I HiF
17 and must match the value 5 tty io.c HHMEILHAD!
18 in tty io.c!!! %/
19
20 /* these are the offsets into the read/write buffer structures */
/% DLUR X L8R 2 ph A () w5 %/
21 rs addr = 0 // B AT YR S B
22 head = 4 /) G X SRR BUm A -
23 tail = 8 // G X REREH T BUWE o
24 proc list = 12 /] FERRZG M R B A o
25 buf = 16 /] B X B o
26
27 startup = 256 /% chars left in write queue when we restart it */

/% HERAG BLILF 256 N F 45 [A] (WAKEUP_CHARS) I, FRATTAE AT BAS */

163



W6 PR ASIKEIFEY  linux/kernel/chr—drv/

28
29
30
31
32

33

/%
* These are the actual interrupt routines. They look where
* the interrupt is coming from, and take appropriate action
*/
/%
* IXBCSESEPR I BRI BRI Se A A T BT RUE, SRS EAT AR Y
* [RIALEL,
*/
.align 2
/777 AT L P T AR B RN
~rsl interrupt:
pushl $ table list+8 // tty XPXFME O 1 RS ZM¥s £k AR (tty _io.c, 99).
jmp rs_int
.align 2
/)77 AT 2 P T AR B RN A

38 _rs2_interrupt:

66
67
68
69
70
71

pushl $ table list+16 // tty RPN H H 2 15 b A FIFEEF I bk AR
rs_int:

pushl %edx

pushl %ecx

pushl %ebx

pushl %eax

push %es

push %ds /% as this is an interrupt, we cannot */

pushl $0x10 /% know that bs is ok. Load it */

pop %ds /% HTFIXE—ATWIRERF, BATAME ds 2/ IER, */
pushl $0x10 /% FrLUng eAT GE ds. es 81 AR EHRBL */

pop %es

movl 24 (%esp), %edx /) KA FFE S AN edx 2FAERS,
// BN 35 5% 39 4T b a S I AN HERR 1 Hhl .

movl (%edx), %edx // BN AFEET (Hudl) P edx.

movl rs addr (%edx), %edx // HUH: I 1 Hdm 5 =>edx.

addl $2, %edx /% interrupt ident. reg */ /¥ edx g PWiFRIR A */
rep int:

xorl %eax, %eax // eax &,

inb %dx, %al // BCRAR IR, LA WRIE (B 4 Rl e o) .

testb $1, %al /) B PIWTAE o AL B TR BT (67 0=1 Jorb s =0 A ) o

jne end /) BRI AW, Bk 2R H AR AL end.

cmpb $6, %al /% this shouldn’ t happen, but ... */ /% XAk, HE*/

ja end // al {>6? ZMPkFE S end CEAEFRE .

movl 24 (%esp), %ecx // FREGE A FRER Hi kD ecx.

pushl %edx // ¥ 05 0x3fa (0x2fa) Atk

subl $2, %edx // 0x3f8(0x2f8) »

call jmp table(, %eax, 2) /* NOTE! not *4, bit0 is 0 already */ /% A3Ie 4, i 0 &JE 0%/
// FHERIFETE, BAERFACF P WE, al 47 0=0, {7 2-1 & Wray, Kkt YT 2400 b k2 Ay
/) T 2, XHLFRIR 2, 19 R4 F0 N W A b, kA B L AR A N AR B

popl %edx // B R ER I A A AR 45 0x3fa (3] 0x2fa)

jmp rep_int /) Bk, AREERIWIAA O AL EE R Ak S A B
end: movb $0x20, %al // Ty A W A s 45 TR KT Fis 4 EOT .

outb %al, $0x20 /% EOI */

pop %ds

pop %es
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79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

popl %eax
popl %ebx
popl %ecx
popl %edx
addl $4, %esp
iret

# jump over table list entry # FEFZEZMP\FIFSEHulk.

// BRI b B e, LA 4 Bl kR -
// modem RASAEA M, HFRF P, BT, AR AT i AT

jmp_table:

. long modem status,write char, read char, line status

.align 2

modem status:
addl $6, %edx
inb %dx, %al
ret

.align 2

line status:
addl $5, %edx
inb %dx, %al
ret

.align 2
read char:
inb %dx, %al
movl %ecx, %edx
subl § table list, %edx
shrl $3, %edx
movl (%ecx), %ecx
mov]l head (%ecx), %ebx
movb %al, buf (%ecx, %ebx)
incl %ebx
andl $size—1, %ebx
cmpl tail (%ecx), %ebx
je 1f
mov]l %ebx, head (%ecx)
1: pushl %edx
call do tty interrupt
addl $4, %esp
ret

.align 2

write char:
movl 4 (%ecx), %ecx
mov]l head (%ecx), %ebx
subl tail %ecx), %ebx
andl $size—1, %ebx

je write buffer empty

/* clear intr by reading modem status reg */
/% TR BE modem IRA&FAEAR AT H AT (0x3fe) */

/* clear intr by reading line status reg. */

[ I PR RS A A A 34T AL (0x3£d) %/

/* T Pal.
/% CYRETH G2 S FRET Hb kD edx.
/) GEMPBNBNFREF R T HE - T D BAAIFRE Ho bk D edx,
/) ZEAE/8. XTI 1L, MFHO2 &2,
# read—queue # HUUZZEPPAAI gD ecx.,
// BEBAA G Sk R ET D ebx.
/) B ERF AR X R Sk AR B BT AR (AL
// REERIRERTE —
[/ G DR R SAR BT AT B AE . FREEA BRI 22 i X K/,
/] IR Sk IRE S R AR E LR
/) FMEE, KRG, BhEERINRS 1 4.
/] PRAAE NG Sk TR
/) BHROSREARERKR (- B 1, 2 - 02, ENSHL
// AR tty HWTAREE C sR%L (.
/] EFRNESH, R

# write—queue # HUSZZ i R\F 458 k= ecx.

// BUEBAF Sk 4EEE Pebx.

/) SkIREN - RIRE = DA AR

# nr chars in queue # XIIR&FEUELZS,

/) WESKIREN = RREr, USSR TR, Bk AL,

cmpl $startup, %ebx // BB ARG I 256 A2
ja 1f // HEIE, EkEE AL B,
movl proc list (%ecx), %ebx # wake up sleeping process # MefEZER;fHEFE .
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.align 2

testl %ebx, %ebx

je 1f

movl $0, (%ebx)

movl tail (%ecx), %ebx
movb buf (%ecx, %ebx), %al
outb %al, %dx

incl %ebx

andl $size—1, %ebx
mov] %ebx, tail (%ecx)
cmpl head (%ecx), %ebx
je write buffer empty
ret

write buffer empty:

mov] proc_list (%ecx), %ebx

testl %ebx, %ebx
je 1f

movl $0, (%ebx)
incl %edx

inb %dx, %al

/) WEERRZ BB P RERE R, IR o 25
# is there any? # HEAFHOBEFENR?

[/ R, W T AR 1 A,

// NP REREE g S AT IRES (M) - o
// BURTRE

// IWGEhh RS —FfFDal.

// T3 1 0x3£8 (0x28) 126 i B FF 5 A7 2% o
// RIREFTRS .

[/ RAREN A B P DX A w,  WTE]

// PRAE BSOS I R TR £

// RIREH S SR LR,

[/ FMEE, KoRBA\BIE A, WIEkd .

# wake up sleeping process # MeRZEFFIHFE .
[/ WEERRZBASI R () Fa £, FRAIBTE 50 2%,
# is there any? # f5fFHHEFEND?

# G, W ATk bS5 1 Ak

# A MPREERR E A IE AR (M k)

# 48155 0x3F9 (0x29) »

# O RV A AR

Jmp 1 # MELEIR .
jmp 1f
andb $0xd, %al /% disable transmit interrupt */

[i BERCAOR IR FF AW (h2 1) %/

outb %al, %dx
ret

// 5N 0x3F9 (0x2f9) »

6.5 tty_io.c 3T

6.5.1 ThgEHEIR

6.5.2 XATERE

5 linux/kernel/chr drv/tty io.c IEF

— = =
|l\7|>—‘|O O |00 [ |0 [O1 [H> [0 DD [

% % % %

*/

J*

Ilinux/kernel/tty io.c

(C) 1991 Linus Torvalds

* "ttty io.c’ gives an orthogonal feeling to tty’s, be they consoles
* or rs—channels. It also Implements echoing, cooked mode etec.

*

* Kill-line thanks to John T Kohl.
*/
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/%
* Tttty do.c’ 2y tty —FPARAHOCH DL, RIS G R & BATIE . AT A
* SUIL TR . R (R B AE

*

* Kill-line, ¥ John T Kahl,

*/

#include <ctype. h> /] PRFRISLSCA o 8 T A O AN SIS 2R ) W R B 48 ) % o
#include <errno.h> [/ BRI, BERGEFEMEES . (Linus N\ minix F51HEH) .
#include <signal.h> /) ARk, R E SRR E, [R5 8 DL S A R s T

// RS AR NAS SR 5 AL B R Y. LR

#tdefine ALRMMASK (1<<(SIGALRM-1)) // L (alarm) {5 5 R «

#define KILLMASK (1<<(SIGKILL-1)) // &l (ki1 1) 155 BT o

#tdefine INTMASK (1<<(SIGINT-1)) // BRI (int) 155 BT o

#tdefine QUITMASK (1<<(SIGQUIT-1)) // AR (quit) 155 BERAT .

#define TSTPMASK (1<<(SIGTSTP-1)) // tty KB IEHERE (tty stop) 15 5 BERLA -

#include <linux/sched.h> // WEEREFRICHE, & X TAESS 450 task struct. FIGHAESS O %,
[/ B —YH IR TS EOR B R N FT g oA B TR

#include <linux/tty.h> /)ttty Sk, X THEIK tty io, HATHEE T HMISE. HH.

#tinclude <asm/segment.h> // BUEEAESLICIE. 8 ST A RBERF A7 288 RN 300 4 iR 20

26 #include <asm/system.h> // RGIIMo & X T BCEBUS SR/ W TR IS0 %

45
46
47
48
49
50

#define L FLAG(tty, f) ((tty)—>termios.c 1flag & f) // H{ termios &5 A MK bR .
#tdefine I FLAG(tty, f) ((tty)->termios.c iflag & f) // H{ termios &5 B Hm AR ARG .

: #tdefine 0 FLAG(tty,f) ((tty)->termios.c oflag & f) // H{ termios %444 B % AR AR & .

// B termios %P A AR B G HE P ) — RS AT o
#tdefine L CANON(tty) L_FLAG((tty), ICANON) /) AR AR SR PR (O B bR EAL

#tdefine L ISIG(tty) L FLAG ((tty), ISIG) /) BUEFhREAL
#tdefine L ECHO (tty) L FLAG ((tty), ECHO) // BUR] B R AT

#tdefine L ECHOE (tty) L _FLAG ((tty), ECHOE) [/ FRTERE, AR AR A

#tdefine L ECHOK (tty) L _FLAG ((tty), ECHOK) // FRIERES, B KILL 48R Y HiAT AR & A7 .
#tdefine L ECHOCTL (tty) L FLAG((tty),ECHOCTL)  // B[Rl @45l 2 45hr s o

#tdefine L ECHOKE (tty) L FLAG ((tty), ECHOKE) // IRTEAEEC, B KTLL 8BR47 97 [ AR AT

// B termios G544 AR ARG P ) — AR A
define 1 UCLC(tty) I FLAG ((tty), TUCLC) /) B AR bR E R RE BN bR E AL

#define I NLCR(tty) I FLAG ((tty), INLCR) [/ WARATRF NL AT E5F CR bRz
42 #define I CRNL (tty) I FLAG((tty), ICRNL) // WRIZRF CR FEAFATRF NL ARiGAr.
#tdefine I NOCR (tty) I FLAG ((tty), IGNCR // WZBBEPIZERF CR AR &AL

// W termios SRR R bR Ak v ) bR aB AT .

#tdefine 0 POST (tty) 0_FLAG ((tty), OPOST) // W A bR AR A T AT AL EEAR
#tdefine O NLCR(tty) 0 FLAG ((tty), ONLCR) /) WHATRF NL #0244 T 7 CR-NL bRk .
#tdefine O CRNL (tty) 0_FLAG ((tty), OCRNL) // WRIZERF CR FEARATRF NL Ar i
#define 0 NLRET (tty) 0 FLAG ((tty), ONLRET) /) WHRATRF NL $AT R 4= D RE R FR A&
#tdefine 0 LCUC(tty) 0_FLAG ((tty), OLCUC) /] WUNEH KRG hR &

// tty BAEEEI tty table £l A RS =AW IESS, B NEEElE . O % 1R
// O 2 BIRIEA B .
struct tty struct tty table[] = {

{
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53 {ICRNL, /* change incoming CR to NL */ /* W4Hi NI CR #6404 NL */
54 OPOST | ONLCR, /% change outgoing NL to CRNL %/ /* ¥4%i i NL # CRNL s/
55 0, /] BEHIEERERIG N 0.
56 ISIG | ICANON | ECHO | ECHOCTL | ECHOKE,  // AHiti=hrid.
57 0, /* console termio %/ // EEHEG termio, ASFHZB L.
58 INIT C CC}, /] FERI PR EA
59 0, /% initial pgrp */ // I BHIAE R
60 0, /% initial stopped */ // Wt bR
61 con write, /] tty HREHRE
62 {0,0,0,0, 7%,  /# console read-queue */ // tty ¥#H|E AT,
63 {0,0,0,0, 7%,  /# console write—queue */ // tty ¥#1E 5T,
64 {0,0,0,0, 7%} /% console secondary queue %/ // tty ¥EHI G5B G ) BA\Al.
65 I
66 {0, /% no translation #/ [/ AR . 0, TooL k.
67 0, /% no translation ¥/ // R bR, 0, ToEEe,
68 B2400 | Cs8, [/ EEIREARRE . PR 2400bps, 8 [ EHRAL,
69 0, // AHREFRE 0,
70 0, /] REEFNFE 0,
71 INIT C CC}, /] EHEIFREA .
72 0, /) T EWIM R
73 0, /] WIRIEIERR
74 rs write, // O tty SEREGRE
75 {0x3f8,0,0,0, 77, /% rs 1%/ /) AT 1 gAY .
76 {0x3f8,0,0,0, 77, /) AT 1 B .
7 {0,0,0,0, 7} [/ AT 1 B EAA
78 b o
79 {0, /#* no translation #*/ /) AN &, 0, o,
80 0, /* no translation %/ /) AR . 0, o,
81 B2400 | CS8, /) EHIRE bR . PR 2400bps, 8 (A4
82 0, /) AHELAARE 0.
83 0, // BRI 0.
84 INIT C CC}, /] TR .
85 0, // @GR .
86 0, // WIEEIEbR .
87 rs write, // B2 tty SEREIRE
88 {0x2f8, 0, 0,0, 7, /rrs 2% /) AT 2 BOE A
89 {0x2f8,0,0,0, 7, /) AT 2 SR EAS .
90 {0,0,0,0, 7%} [/ AT S 2 B A
91 }
92 };
93
94 /*
95 * these are the tables used by the machine code handlers.
96 * you can implement pseudo-tty’s or something by changing
97 * them. Currently not done.
98 #/
/%
* N HGEIC G RE A (22 v BA B b hE R o sk 8 SepR AT BASIZ IR
* h tty sl e ZumR M. H AT Ie B A XA
*/
/) tty GPBAHIHLEEER . rs_do. s {EGRARIPAH, T HUAR 105 2 BA A ki
99 struct tty queue * table list[]={
100 &tty table[0].read q, &tty table[0].write q, // &G Kimie. 5oZpAs k.,
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101 &tty table[1].read q, &tty table[l].write q, // AT 1 Kk, 5 AsHubE,
102 &tty table[2].read q, &tty table[2].write q // HATH 2 Kimisz. BZZpRAF bk,
103 }

104

/1) tty KuinHIia LR 5.
// BIUEA O e R i & A
105 void tty init(void)

106 {

107 rs_init(); [/ WIAEWHBRAT R PR AT O 1 0 2. (serial.c, 37)
108 con_init(); // WEt i G . (console. ¢, 617)

109 }

110

///] tty B S TR AL B R
/) BE tty - MM tty KingE et mask - 155 BRI
111 void tty intr(struct tty struct * tty, int mask)

112 |
113 int i;
114

[/ WS tty Br@ s /N TEET 0, R .

115 if (tty->pgrp <= 0)
116 return;

[/ AR EAL, 1)ty A BT AR S5 Rk SR E IS T .
117 for (i=0;i<NR_TASKS;i++)

/) RAZIE SR AN, JFHEATET tty 415, WBCE T S548E 115 5 mask.
118 if (task[i] && task[i]->pgrp==tty->pgrp)
119 task[i]->signal |= mask;

120 )
121

/777 GBI G5 XA LB R R R N AT w4 P R IR 2%
// Z%0: queue — FREBANIIIIFREL
// REFEAEHCBAF 25 vh DX o = 455 I FH I R 4
122 static void sleep if empty(struct tty queue * queue)
123 {
12 cliQ; // K.
[/ AR S 5 B AR A S ph X ¥, AR ERERE A o] R T IERIR S, ik
// BN RS R AR iR

125 while (!lcurrent—>signal && EMPTY (*queue))

126 interruptible sleep on(&queue—>proc list);
127 sti(); // T

128 }

12

/77 25 BB G v DA WU L R N v i ) B ROIR 2
// ZH: queue — FREBNIIIIIRET
/) BEREAEAT BRI Gz DX rh 5 N IR 0 R £
130 static void sleep if full (struct tty queue * queue)
{
/) BBV AN, WU [E1AR

—_
—_

132 if (!FULL (*queue))

133 return;

134 cli(); /] K.
// W R BT T T LA BT H BN S GZ i DX b s PRI AR X A <128, DR E e A mT v IR RO IR 2
/) FEEZ G RS R R g R

135 while (!current->signal && LEFT (kqueue)<128)
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136 interruptible sleep on(&queue—>proc list);
137 stiQ; // T,

138 }

139

/] EREE

// Q0BG A B A b X 2 U LE R 3 N ] A BT A RO A
140 void wait for keypress(void)
41 A

—_
—_

—_
Do

sleep if empty(&tty table[0]. secondary) ;

—
w

}

—
(IS

/1] RBP4
// FaFaE tty ZumBAF G DX b A 52 RO G BT A5 FEAE ISR il Bl A A GRS X A #)) oo
/) ZH tty - IREZ I tty 5.
145 void copy to_cooked (struct tty struct * tty)
146 {
147 signed char c;
148
// ARty BIEEBABGE P X AN I H A BB B G2 vh X Ol 2, IR IA AT F 21040 .
149 while (!EMPTY(tty->read q) && !FULL(tty—>secondary)) {
// MBAB A — 753 ¢, IR RRTRE .
150 GETCH(tty—>read g, c) ;
/) RN AT, R AR R S SR AT AL B
[/ WMBAZ TR MR CR(13), W) 5 IR 45 AT hR & CRNL EEAL 12 5 R i 46 A 45474 NL (10)
// AW g R 4 AR & NOCR EAL, WML 1T, kSR ab P P4 .

151 if (c==13)
152 if (I_CRNL(tty))
153 c=10;
154 else if (I NOCR(tty))
155 continue;
156 else ;
[/ IRAZ AT RAAT R NL (10) I HHATH B 4 bR 35 NLCR B AL,  WPRILE 5 A B 4245 CR(13) -
157 else if (c==10 && I NLCR(tty))
158 c=13;
/) WK G /NEGhR& UCLC AL, WP T RF 4 0 /NS 745
159 if (I UCLC(tty))
160 c=tolower (c) ;

/) WA S T (B BRBR CANON By, JUHEAT LA AREE.

161 if (L _CANON(tty)) {
// WAL PR R A A B KILL (CU) D3R4 T MR S A AT b3
162 if (c==KILL CHAR(tty)) {
163 /% deal with killing the input line #/ /% WM ANATALEE */

T/ Rty WBIBATUARAS, s AT R — AN TR ST NL (10, s TR S SR A
/7 CD) s TUAEIHRAT R B4R .

164 while (! (EMPTY (tty->secondary) ||
165 (c=LAST (tty—->secondary))==10 ||
166 c==EOF CHAR(tty))) {

[/ WERAH L B AR BCHO BAL, Wa: 35 PR A (H<3B2), WIAE tty M5 ASI PR EERR
// F4F ERASE. IO — MEER 74T ERASE, JF HIHHTZ tty IS %L

167 if (L_ECHO(tty)) f

168 if (c<32)

169 PUTCH (127, tty—>write q) ;
170 PUTCH (127, tty—>write q) ;
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171 tty—write (tty);
172 }
// ¥ tey HB A KR E EIR 1 5.
173 DEC (tty—>secondary. head) ;
174 }
175 continue; /) RO B AT
176 }
/) IR R MR )7 A7 ERASE CH) , B4
177 if (c==ERASE CHAR(tty)) f{

/) A ety BERBIAZI NS, s Holem A PR AT NL(10) ,  BH R SCPFE AT, AR b
/] FETAT

178 if (EMPTY (tty—>secondary) ||

179 (c=LAST (tty->secondary) )==10 ||
180 c==EOF CHAR (tty))

181 continue;

// WRARA B bR ECHO B4, A 5 TR EITR/F (H<32), WA tty IS A BN 2
// T-FF ERASE. PRI\ —/MEER A ERASE, FEH % tty 105 %L,

182 if (L_ECHO(tty)) {
183 if (c<32)
184 PUTCH (127, tty—>write q) ;
185 PUTCH (127, tty—>write q) ;
186 tty—write(tty);
187 }
/] Kty HEEIBASSLERET FIR 175, AREEALBEHE AT .
188 DEC (tty->secondary. head) ;
189 continue;
190 }
[/ IRAZ TR R AFILFAT CS), WA tty 42 1EbRE, 4RERA B & 4.
191 if (c==STOP_CHAR(tty)) {
192 tty—>stopped=1;
193 continue;
194 }
[/ MR TRRAEIE TR CQ, MBAL tty 52 1hFR, KA S 74T .
195 if (c==START CHAR(tty)) {
196 tty—>stopped=0;
197 continue;
198 )
199 }

/) EHRANEAFREEP ISIG AREELL, MWAEWE] INTR. QUIT. SUSP 8k DSUSP FRFhT, 752 N iEFE
[/ PN S .

200 if (L_ISIG(tty)) {
/) WRAZTF AT B PR AT (CO) W) A TR AR B AL PN T, RSN — AT
201 if (c==INTR CHAR (tty)) {
202 tty intr(tty, INTMASK) ;
203 continue;
204 }
/) WAL AT PR AT CN) W) TR AR B AR A, JFREEAL LN — 7
205 if (c==QUIT CHAR(tty)) {
206 tty intr(tty, QUITMASK) ;
207 continue;
208 }
209

}
[/ WMRE T RATRT NL(10) ,  BUH SR A AT BOF (D), Sl I P BB A5 40 1. [22]
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[\
—_
o

if (c==10 || c==EOF CHAR(tty))
tty—>secondary. datat+;
// A RAHELA AR A P W AR ECHO B 47, B4, WP ZHATHF NL(10), WPEHAT4F NL (10)
// FEZERF CR(13) N tty BEAFIZZ P IX rhs WA R 075 (- RHE<32) I Ho AR 3 ) - fibr ik
// ECHOCTL ‘&AL, WPKFFFF 77 FIFAF c+64 TN tty SRS (WEIZBRCo "HES) s MR %7 4F
/) HERN tty MBI . BeJa % tty S ERER A

(N}
—
—_

212 if (L_ECHO(tty)) f

213 if (c==10) {

214 PUTCH (10, tty—>write q);

215 PUTCH (13, tty—>write q);

216 } else if (e<32) {

217 if (L_ECHOCTL (tty)) {

218 PUTCH(” 7/, tty—>write q);
219 PUTCH (c+64, tty—>write q) ;
220 }

221 } else

222 PUTCH (c, tty—>write q) ;

223 tty-Dwrite(tty);

224 }

/] RTINS B BB

225 PUTCH (c, tty—>secondary) ;
226 }

// MRS A B R P A I RS (R AT 5D o
227 wake up (&tty—>secondary. proc list);
228 }
229

) tty .
// Z%: channel - %% 5; buf — ZZMXIR4E; nr — SR 4L.
// R CE R

230 int tty read(unsigned channel, char * buf, int nr)

231 {

232 struct tty struct * tty;
233 char ¢, * b=buf;

234 int minimum, time, flag=0;
235 long oldalarm;

236

[/ ASKRAS Tinux WAZIO S AT 3 A 1Bk, 7l sl G (0) . A % 1 (1) A1ER 1235 2(2)
[/ BTUMERIRT 2 (7 s SRR ARE N . BT C R AR N T 0 1.

237 if (channel>2 || nr<0) return -1;
// tty FREHE R IR & TH Y tth_table R tty Hil.
238 tty = &tty_table[channel];

// WU SEARTE RIS N 1, 485 00 57 VIIME A1 VIN B B (0 RN 2
/) BT, MU R WIN 20 T AR, 7 BRI b B
// TIE J A 532 B A I (.
/7 F IR () SE M G20

239 oldalarm = current—>alarm;

/) HVCE AR I 2 A time FIFEZE ARSI A7 A4 minimum.
240 time = 10L*tty—>termios. c_cc[VTIME];
241 minimum = tty->termios.c cc[VMIN];

// WS T SR N E B time MR A BCE BN ninimum, JIEA TR 2D — AT R
[/ E BB S SRR AR [H] . P UK L minimum=1.

242 if (time && !minimum) {

243 minimum=1;
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// U ERBERE JEUE IR O BUAF time+ il AR SEI TR (/N TR0 R S N A5, DA B 0 e o IS
[/ BN time+ M AT RGN E], JEE flag brik.

244 if (flag=(loldalarm || time+jiffies<oldalarm))
245 current—>alarm = time+jiffies;
246 }
/) IR E W B DU RO ARSI AT R, A LA TR IR R O AT
247 if (minimum>nr)
248 minimum=nr;
[/ HEREEI D0, WEIA AT LR 1
249 while (nr>0) {

C )/ R flag AN O (BIEERIEUE I 0 B0 time 4 T AR TN THEAR B R i) I HLIE R AT 5
// W55 STGALRM, WA A7 HERE ) 52 I 45 5 I rH T I 34

250 if (flag & (current—>signal & ALRMMASK)) {
251 current—>signal &= ~ALRMMASK;
252 break;
253 )
/) GO FTHERE A (R S ZAL B, WR H, 3R[A] 0.
254 if (current->signal)
55 break;

/) RGBS GRS AS) s, ol BB T IVER RS I F B Bh AZ I AR5 5500 0 BLA
// S BRRGEh BA S 25 PR 2 ) >20,  JUEE A AT R TIERRCIR S, R [ JE 4R B4R B

256 if (EMPTY (tty->secondary) || (L_CANON(tty) &&
257 Itty->secondary. data && LEFT (tty->secondary)>20)) {
258 sleep if empty (&tty—>secondary) ;
259 continue;
260 }
// PATLLU T EAE, H3 nr=0 505 58 B ZZ P BAS 25,
261 do {
/] BRI AT co
262 GETCH (tty—>secondary, c) ;
/) WA TR SO S AT (D) B S B AT NL(10) , WA Bh 2 i A -7 400 1
263 if (c==EOF CHAR(tty) || ¢==10)
264 tty—>secondary. data—;
[/ WA TR R SRS R D) IF KA AR S B A, MRS 154, JFBH.
265 if (c==EOF CHAR(tty) && L_CANON (tty))
266 return (b-buf) ;

/) A WPEZ AR P 8 BEg2 v X buf b, SREEARFEOR 1, WUEREEE AR 0, WP Wr R 2L .
267 else {

268 put_fs byte(c, b++);
269 if (!--nr)
270 break;
271 }
272 } while (nr>0 && !'EMPTY (tty—>secondary)) ;
// RGN E I time ANy 0 JF HAVER ARG B A AL AERER) , B4
273 if (time && !L CANON(tty))

// R BERE JEUE RS O B time+ 4 Hi AR ST [ (/N T ERE S50 INHEL K5, D T g A e I
[/ N time+ M HTRGENS ], JEE flag brase 7 W LEBERE A E NHE A5 T 2R JsU e I AE

274 if (flag=(!oldalarm || time+jiffies<oldalarm))
275 current—>alarm = time+jiffies;

276 else

277 current—>alarm = oldalarm;

[/ IR IO RRRE EAL, A RA L] 1A TR WEA . 500 23 HCEOR T a8 T b 2
[/ SRR TR W WA
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278 if (L_CANON(tty)) f
279 if (b-buf)
280 break;
281 } else if (b-buf >= minimum)
282 break;
283 }
// AR N A TR U N .
284 current—>alarm = oldalarm;
/) AR R S I HBCA B BUE M 745, MR S GREIND .
285 if (current—->signal && ! (b-buf))
286 return -EINTR;
287 return (b-buf) ; // R IE] U AT
288
289

//// tty SR
// Z¥: channel — Fi&%&'5; buf — M IX$E%Er: nr — H5594L
// RIS

290 int tty write(unsigned channel, char * buf, int nr)

291 {
292 static cr flag=0;

293 struct tty struct * tty;
294 char c, *b=buf;

295

[/ ARRA Tinux WAZKI 8 HAT 3 A3, 722l G (0) . o m 2 1 (1) A 1 %K 2(2) .
[/ BTUMERTR T 2 M7 ise S H e ARER . BT 8Ca R BAGE N T 0 /.

296 if (channel>2 || nr<0) return -1;
[/ tty FREHR I TR S X ttb table RAPH) tty £,
297 tty = channel + tty table;

[/ TR AN N ERFAT AR B, BT LA BN T nr KT 0 PN P AF AT IR R AL BE
298 while (nr>0) {
// GERBEIN tty BIEBAA s, )2 EERE N AT A T A BERROIR 2 o

299 sleep if full (&tty—>write q);
/) WFCH TR R T A B, MR, IR [H] 0,
300 if (current->signal)
301 break;
/) HEGRFAEO0 I H tty KIS BAIUANI, JEHAT LT B
302 while (nr>0 && !FULL (tty—>write q)) {
/) W B AR BN AF A1 e
303 c=get fs byte(b);
// G R 2 gy AR b A B TP AT i AR AR AR OPOST B4, JUHRAT T #1438
304 if (0 _POST (tty)) {

[/ WERAZ AR MR \r” (CR, 13) I FLIFI A5 S A TAF A& OCRNL B, UPHG % 5 A $i e T4+
//°\n" (NL, 10): WIEZTFFEHATAF \n” (NL, 10) H HHeATH [ 4T fEAr & ONLRET #4711,
/) MR Z R SR 25 \r” (CR, 13) 6

305 if (c=="\|r" && 0 CRNL(tty))

306 c="\n";

307 else if (c=="|n" && O NLRET (tty))
308 c="\r";

/) WMFZ R RIATRE \n” I ALIRI4EARE cr flag WA BAL, BATH P-4 7 bR ONLCR B A7 (11,
[/ W er flag BAL, FERE—RIEFFRAGIIH . RIGIREEAL BT — D74

309 if (c=="|n" && 'cr flag && O NLCR(tty)) {
310 cr flag = 1;
311 PUTCH (13, tty—>write q);
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w
—
N}

continue;

w
—_
w

}
/) WRNG R SR OLCUC EATHIE, SR Z 7178 RS 745 .

314 if (0 _LCUC(tty))
315 c=toupper (c) ;
316 }

[/ WP BEGErh R ER b BTHE 13 S TR0 s BAL o flag AR, IFRIZTATRN tty
/] HAFIH

317 b++; nr——;

318 cr flag = 0;

319 PUTCH (c, tty—>write q) ;

320 }
/) BFHEEEE, SFEGAGICH, WEFHATEX . WX N tty 5 R, Ak s,
[/ TR S BAFIANS, Br AR AR R, e LT H e %

321 ttywrite (tty);

322 if (nr>0)

323 schedule () ;

324

325 return (b-buf) ; // RPN

326 }

327

328 /*

329 * Jeh, sometimes I really like the 386.
330 * This routine is called from an interrupt,
331 * and there should be absolutely no problem
332 % with sleeping even in an interrupt (I hope).
333 % Of course, if somebody proves me wrong, 1’11
334 * hate intel for all time :—). We’ll have to
335 * bpe careful and see to reinstating the interrupt
336 * chips before calling this, though.
337 *
338 * I don’t think we sleep here under normal circumstances
339 * anyway, which iIs good, as the task sleeping might be
340 # totally Innocent.
341 */
/%
* W], A7 I FRIE FAFIR B 386, 1% FFR /T AN W A BERE e rh iR I iR, B
s HR BT A AR P vh I RIG AR S A 40T AT 1) i (BRA BB A E) o 248K, WA NUEIH 2
* 5, IBATBMIR intel —FETO©. (HARATLIU/NG, ERHZFRT T
* LS.
*
s FRANUN I T AEE N A0 7R IX FUEHIR, IXAFEIRGE, [T 55 MERR 2 58 AT = 1
*/
/)77 tty Rl AR BER A - AT tty ThIRTAREE.
/) ZH tty - FREM tty &g (0, 1802) .
// WGFRRE tty Zui AT DX (1 45 5 R () B 2 A HEA7 TR 3 B A A G A K A A1)
// LB O F W (rs_do. s, 109) gL B (kerboard. S, 69) HifH .
342 void do_tty interrupt (int tty)
343 {
344 copy to cooked(tty tablettty);
345 }
346
/)] FRESVIE R . =, AR R .
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347 void chr dev init(void)
348 |

349 }

350

6.5.3 HEER

6.5.3.1 #=HIZFH VTIME. VMIN

FEARRERCR , XM N E M. MIN R T e B, f 2B > 74 8. TIME
MR XN B IS, BRI AR, BEIRADER AT, RIGTE
CABEIC MIN A5 85 IR 1) TIME ARSI G — AN PR v o R OCBEE 7 MIN, IRAFEBEMIN A7 4
TR AR ] QURABCE T TIME, AR AFELE R 22> — AN RF o € I N R SR S %R (9]
BRI AR BAT VA, ML L 2R B, XSS H AT M 7 8. RIS L termios. h (.

6.6 tty_ioctl.c X
6.6.1 IhgEHIAR

6.6.2 XL/
B3 linux/kernel/chr drv/tty ioctl.c &

Ilinux/kernel/chr drv/tty ioctl. c

% % % %

(C) 1991 Linus Torvalds
*/

#include <errno. h> // BRI, BERGETEMEBE S . (Linus N minix 51HEH) .
#include <termios.h> // St N BRGSO . e R DA O i Az .

—
|O [© |00 [ Oy |01 [H> [ DO [—

#include <linux/sched.h> // VRAEEFEFLICHE, & L TALSS 450 task structs HIZRITSS 0 FO%dE,
// A YA IR S B0 B RSP N 2T G bR B TR R .

11 #include <linux/kernel.h> // WHZKICHF. S4TSR HI BB J5UE € o

12 #include <linux/tty.h> /)ttty Sk, @ X THEIK tty io, HATHEE T HRISE. HH.
13

14 #include <asm/io.h> // io SKICHF. w8 SCREAF o VN /i I T )

15 #include <asm/segment.h> // Bt¥EefEksctf. SE ST A RBEF AT A8 BT B RN 2T G bR

16 #include <asm/system.h> // RGL0ME. @ T % E S8 SRR/ W RN SR 2%

—
-3

[/ RXGEPRFRIN TR (BRRBREEAD o B S BCR R D (K OGRS ILB R A (i

18 static unsigned short quotient[] = {
19 0, 2304, 1536, 1047, 857,
20 768, 576, 384, 192, 96,

21 64, 48, 24, 12, 6, 3

22 };

23
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/1] AEAR R
/) BH: tty - B ) tty RS
/) AEBREUIA ARG DLAB (S Bk 12 25 A7 anfr 7) BALEOL T, il [ 0x3£8 F1 0x3£9 [n] UART 737 "5 A\
/) BRI AR RS0
24 static void change speed(struct tty struct * tty)

25 {
26 unsigned short port, quot;
27
[/ T O &, Hotty SR EA data FBUF IR 2 B AT I H 5 (0x3£8 B 0x2£8) .
28 if (! (port = tty—>read q.data))
29 return;

// N tty 1) termios G5 APEHIBE AR AL T IS BEE OB R R T 5, E BRs A A 24l P S
/X RIS AR IR (B . CBAUD Jg 42 AR by i 4 Fh Ry R 6 i

30 quot = quotient[tty—>termios.c_cflag & CBAUD];

31 cli(; [/ R,

32 outb_p (0x80, port+3) ; /% set DLAB */ // 18 5GHRCE BRI E PR DLAB.
33 outb p(quot & 0xff, port) ; /% LS of divisor */ // BN LT,

34 outb_p(quot >> 8, port+l); /% US of divisor */ // WA &

35 outh (0x03, port+3) ; /% reset DLAB */ // %47 DLAB,

36 sti(); // T

37}

38

//// RET tty BB .
// ZH: gueue — FREMZEIMBAAIFRES o
/] A MTANG P SLIREN S T RAREN, INIIE RG2S X (50 M H 1.

39 static void flush(struct tty queue * queue)

40 {

41 cli();

42 queue—>head = queue—>tail;
43 stiQ);

44 )

45

/1] SRR RIE 2
46 static void wait until sent(struct tty struct * tty)
47 |
48 /% do nothing - not implemented #/ /* fIA#WML — IEARSLIL */
49 }

//// %i¥% BREAK #5617 o
51 static void send break (struct tty struct * tty)

{
/* do nothing — not implemented */ /* fIAHRVA — BRI */
}

//// W termios GiRAE
/) BHE tty - fREZ ) tty EifdREr: termios — H P HURIX termios S ZE M X FRE
// RO .

56 static int get termios (struct tty struct * tty, struct termios * termios)

57 {

58 int i
59

[/ EHERUE— T H T ISR X FRE TR WA R AR, AN I Y AT
60 verify area(termios, sizeof (ktermios));
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/) BHIFRE tty M termios Z5M(E BB termios G5MZEMIX o

61 for (i=0 ; i< (sizeof (*termios)) ; i++)

62 put fs byte( ((char *)&tty->termios)[i] , i+(char *)termios );
63 return 0;

64 }

65

/)] BEE A termios AME E .
/) BH tty - fRER ) tty EifTEREN: termios — P HEEIX termios Git4RE
// RO .

66 static int set termios (struct tty struct * tty, struct termios * termios)

67 {

68 int i;
69
J/ ESREHIH P EIEX T termios Gif E B BIFRE tty 5T,
70 for (i=0 ; i< (sizeof (*termios)) ; i++)
71 ((char *)&tty—>termios) [i]=get fs byte(i+(char *)termios) ;

/) HPHTTRECAEM T tty (AT DRI, FTLURAE termios Z5H T (AP BIBEAATE ¢ cflag
/) ABBCHAT IS UART [RIAE S RS 26 o

72 change speed(tty);
73 return 0;

)

75

//// BEEL termio &g IE R .
/) BH tty - FRE &l tty GiHFREN: termio — HIEEIX termio RN IX HREL .
// RIAL 0,

76 static int get termio(struct tty struct * tty, struct termio * termio)

77 |

78 int i
79 struct termio tmp termio;
80
[/ EHERUE— T H T ISR X FRE TR AR DOR AR, AN I Y AT
81 verify area(termio, sizeof (¥termio));

// ¥ termios ZERIHIME HAEHIE] termio G5frh . HAE A T H AP AbR G RSB 74 e, il
// M termios K AEERA AN termio R HEA RN,

82 tmp_termio.c iflag = tty—>termios.c iflag;
83 tmp_termio.c oflag = tty—>termios.c oflag;
84 tmp_termio.c cflag = tty—>termios.c cflag;
85 tmp_termio.c 1flag = tty—>termios.c 1flag;
// PFhEERIN ¢ line 1 ¢ ce[] B 524 AR K o
86 tmp_termio.c line = tty—>termios.c line;
87 for(i=0 ; i < NCC ; i++)
88 tmp_termio.c _ccli] = tty—>termios.c ccli];
/) BJEEHIFRE tty ik termio £ME B BIH T termio S5 ZEMIX
89 for (i=0 ; i< (sizeof (*termio)) :; i++)
90 put_fs byte( ((char *)&tmp termio) [i] , i+(char *)termio );
91 return 0;
92 }
93
94 /*
95 #* This only works as the 386 is low-byt—first
96 #/
/%

* R ternio ¥ B BMENTE 386 KT HLERTIN T R Tl .
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*/

//// VEE A termio Z5RIME R .

/) BH: tty - FREZIT tty 4 1"]?‘5% termio — I EHEIX termio Z5HAFRET .
/) KPP ZMIX termio 5 BRI 201 termios g5k, IRIHI O

97 static int set termio(struct tty struct * tty, struct termio * termio)

98 {
99 int i
100 struct termio tmp termio;
101
[/ BRI PR X T termio S5HE B RNIEI termio &5H4
102 for (i=0 ; i< (sizeof (ktermio)) ; i++)
103 ((char *)&tmp_termio) [i]l=get fs byte(i+(char *)termio) ;

// P termio S5MIHME B HIE] tty 1Y termios &5H . E{ HIE A T H A bR B R AT R 4,
// WHIM termio MM IEHSRTEL Y, termios HCHEEE

104 *(unsigned short *)&tty->termios.c iflag = tmpftermio.cfiflag;

105 *(unsigned short *)&tty->termios.c oflag = tmp termio.c oflag;

106 *(unsigned short *)&tty->termios.c cflag = tmp termio.c cflag;

107 *(unsigned short *)&tty->termios.c 1flag = tmp termio.c 1flag;
// PERhEERII) ¢ line Fl ¢ cc[]FBUR 582 R 1

108 tty—>termios.c line = tmp termio.c line;

109 for(i=0 ; i < NCC ; i++)

11 tty—>termios. c ccl[i] = tmp termio.c cclil;

// R R RECBTR T tty BT RS RE R, BT LIRSS termios Z544 i A sUbR G 4E ¢ cflag
/) ABHCRAT S UART (PRS2,

111 change speed(tty) ;
112 return 0;

113 }

11

/1) tty B & ioct] BREL.

/] ZH: dev - WS emd - ioctl W4 arg — HAESEURE
int tty ioctl(int dev, int cmd, int arg)

{

11

(@]

—_
—
[op}

—
—
-3

struct tty struct * tty;
/) ESEML tty BT R WS 5 (tty Zam) , WIBERER tty PRSI T s W Rk
/) Wty TR TR, RUNXIERER AR 2, WEIARER X toct]l T, HATIENL.
if (MAJOR(dev) == 5) {
dev=current—>tty;
if (dev<0)
panic (“tty ioctl: dev<0");
/ N EBENES S P IH FiR&T

} else

—_
—
co

—
—
©

—_
[\
o

—_
—_

122
123

C}-JN

dev=MINOR (dev) ;

[/ FRATAT DGR 0l &am) « TGR I 1 2« 20 H 2 %) o
// Ak tty TR AN RS tty Fi.
124 tty = dev + tty table;

// KRS tty B doct] drAREAT 40 AL BE
125 switch (cmd) {
126 case TCGETS:

/BRI, 2835 termios S5 RAE S
127 return get termios(tty, (struct termios *) arg);
128 case TCSETSF:
// FEBCE termios MR EZHT, Fe Z 055 AR H BA A rp B B b B 5, I HLRIHT G5 M NBAS1
/) HRE.
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129 flush (&tty—>read q); /* fallthrough %/

130 case TCSETSW:
// TEVWE A termios WIE B2 1T, 75 B8 S e H A S b BT A3 i ab B 5¢ (FEJ) o X THE NS4k
[/ s GO, A X R

131 wait until sent(tty); /* fallthrough */
132 case TCSETS:
/) BCEA N2 termios S5 R AE S
133 return set termios(tty, (struct termios *) arg);
134 case TCGETA:
// BN 2 termio 4544 S B .
135 return get termio(tty, (struct termio *) arg);
136 case TCSETAF:
// EWE termio MME BT, 77225655 BAZ b B B Ak B 5, FF HRGEr G ) Far AN BA A1
// FHiRE.
137 flush (&tty—>read q); /* fallthrough */
13 case TCSETAW:

/) FEBLE S termio (AE R LT, i ZESEEf A b AT Bl A B¢ R - X FE S
/) e NS Ol il ZEAE DX R E A

139 wait until sent(tty); /% fallthrough */ /% #kZ:HAT */
140 case TCSETA:
// VEE AN LS termio 45K IE L.
141 return set termio(tty, (struct termio *) arg);
142 case TCSBRK:
/) SERFRTH BAAI AL B g e (), RS EE S 0, WIKIL— break.
143 if (larg) f
144 wait until sent(tty);
145 send break (tty) ;
146 }
147 return 0;
148 case TCXONC:

/) JHR/fE bl WEORSEAE A 0, MR WA 1, WERIT Rt e 2, Wk
[/ BNy ARG 3, WEDHTT R R R .

149 return —EINVAL; /% not implemented */ /% FRSZI */
150 case TCFLSH:
/ /R V5 i ARE A R B SO A s . RS0 0, MIRIHT G ) A BAA; Wil 1,
// W BAB s a2 2, I RIE A AR 4 H A
151 if (arg==0)
152 flush (&tty—>read q);
153 else if (arg==1)
154 flush (&tty—>write q);
155 else if (arg==2) {
156 flush &tty—>read q);
157 flush (&tty—>write q);
158 } else
159 return —EINVAL;
160 return 0;
161 case TIOCEXCL:
// R A HR AT Stk T TR
162 return —EINVAL; /% not implemented */ /% FRSZI */
163 case TIOCNXCL:
[/ A R AT B it IR
164 return -EINVAL; /#* not implemented */ /* ASZIN */
165 case TIOCSCTTY:
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/) WE tty AFEHIZ . (TIOCNOTTY — 451k tty Al Zeu) .
166 return ~EINVAL; /* set controlling term NI */ /* V& & ¥3H|%m NI */
167 case TIOCGPGRP: // NI - Not Implemented.

// SR AR BRI AL id. ESRIRUE A P XKL, RJA R tty 1 perp TBCEIHI T SR IX

168 verify area((void *) arg, 4);
169 put fs long(tty—>pgrp, (unsigned long *) arg);
170 return 0;
171 case TIOCSPGRP:

/) B TR L SRR A id
172 tty->pgrp=get fs long((unsigned long *) arg);
173 return 0;
174 case TIOCOUTQ:

/IR Al H BAF O RIS HH AR5 SR UE T G XK, AR SIS T R
175 verify area((void *) arg, 4);
176 put fs long (CHARS (tty—>write q), (unsigned long *) arg):
177 return 0;
178 case TIOCINQ:

/IR [Pl N A O AR S AR B SR UE S G XK, AR A A S T AR
179 verify area((void *) arg, 4);
180 put fs long(CHARS (tty—>secondary)
181 (unsigned long *) arg):
182 return 0;
183 case TIOCSTI:

[/ BN o %A L MR PR IRE A A S8, JF R 7 A R AR K L. T A 20
// A2 b BATR G AR BCRAT SRR

184 return —EINVAL; /% not implemented */ /% RSZI */
185 case TIOCGWINSZ:

// Ak 0 K/ME R (B termios. h T winsize 5K .
186 return —EINVAL; /% not implemented */ /% RSZI */
187 case TIOCSWINSZ:

// BEE AR D RMER (W winsize &50)) .
188 return —EINVAL; /% not implemented */ /% FRSZI */
189 case TIOCMGET:

/ IR [A] modem ARZFEHI G 1 Y HPIRS LRI AR & (S termios. h H 185-196 17) &
190 return —EINVAL; /% not implemented */ /% FRSZI */
191 case TIOCMBIS:

// BB RA modem IRASFEH T ZEHPIRA (true 5L false) o
192 return -EINVAL; /% not implemented */ /% ARSZI) %/
193 case TIOCMBIC:

/) BALRA modem IRASFEHI I L PR
194 return -EINVAL; /% not implemented */ /% ARSZI) %/
195 case TIOCMSET:

// BB modem IRASTIZEWPIRAS o WERKE—LURFA B AL, W) modem X M IRPIRAS 5 | 264 B A 3L
196 return —EINVAL; /% not implemented */ /% ARSZI */
197 case TIOCGSOFTCAR:

/)RR IARE (1 - JFEs 0 — KM .
198 return -EINVAL; /% not implemented */ /% ARSZI) %/
199 case TIOCSSOFTCAR:

// E AR AR L (1 - JFEs 0 - RHD .
200 return —EINVAL; /% not implemented */ /% FRSZI */
201 default:
202 return —EINVAL;
203 }
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204 }
205

6.6.3 HEER

6.6.3.1 BUFESBIFEREF
PHER = 1.8432MHz /(16 * PHRPRAT) o PP RRR SR R B P N R R IR R FTR .

‘ PP RN ‘ BFFRN T
EUks MSB, LSB &IHE pAsE MSB, LSB EIHE
50 | 0x09, 0x00 2304 1200 | 0x00, 0x60 96
75 | 0x06, 0x00 1536 1800 | 0x00, 0x40 64
110 | 0x04, 0x17 1047 2400 | 0x00, 0x30 48
134.5 | 0x03, 0x59 857 4800 | 0x00, 0x18 24
150 | 0x03, 0x00 768 9600 | 0x00, Ox1c 12
200 | 0x02, 0x40 576 19200 | 0x00, 0x06 6
300 | 0x01, 0x80 384 | 38400 | 0x00, 0x03
600 | 0x00, 0xcO 192

6.7 keyboard.S 34

6.7.1 ThgEHGIA
AL IR R L A A P T AR . 7E SOV, make T T break om
BEAATT GROT) -

X AT BERL IO REND, B N, D BRI RS O Y, (ECS AT, S RIEPAS T,
BN 0xF0, 2 2 NEEAL PRI . T M R FRAE, B N UK AT BAL K H RS L 4
% T 2220 PC/XT brdfEsas i F 560 . IR IX LA PC/XT HF A HEAT AL B EN 1],

6.7.2 KiZERE
B linux/kernel/chr drv/keyboard.S 3Xff

1 /%

2 * linux/kernel/keyboard. S

3 %

4 * (C) 1991 Linus Torvalds

5 */

6

T /%

8 * Thanks to Alfred Leung for US keyboard patches

9 * Wolfgang Thiel for German keyboard patches
10 * Marc Corsini for the French keyboard
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1 %/
/%
* K Alfred Leung NN T US BESLAN T FETS
* Wolfgang Thiel ¥sin T 481 EE 4N T R
* Marc Corsini ¥NHH T V& SCEERLAN T FEIT o

*/
12
13 #include <linux/config.h> // WAXHCE K. 2 SCBEAE 5 AR KA (HD TYPE) WG,
14
15 . text
16 . globl _keyboard interrupt
17
18 /*
19 * these are for the keyboard read functions
20/
/%
s DUR ISR ] TR B A
*/
// size BB X MKE CFED .
21 size = 1024 /* must be a power of two ! And MUST be the same
22 as in tty io.c !!!! %/
Jie BEMAUE 2 KT ! IR HAS tty_io. e HROEITEC! ! */
/) RAR XGRS S5 K P (R i Fs e s/
23 head = 4 /) G SRR B A o
24 tail = 8 /] G X R R E T B S o
25 proc list = 12 /] FERPRGE T EAS B R T B A o
26 buf = 16 /] B X B o
27

// mode JE S BLFF IR 4% N ARSI
[/ RN KNG (caps) « ACHEE (alt)  #HlEE (ctr]) FIFpEE (shift) FPARES
// LT caps #% T
// L 6 caps BEFPIRZE (W% 5 leds W0 AR EAL—HF) 5
// AL 5 A7 alt BN
// PL 4 FEalt BT
// P33 A ctr] BEEE T
/] AE2 FEctr] BEAET
// A1 A5 shift 8% N
// BE0 /& shift 8% K.
28 mode: .byte 0 /* caps, alt, ctrl and shift mode */
[/ BUTBOE B (num-lock) « K/NE R (caps—1ock) FIRBNHE 8 (scroll-Tock) i LED ROGEIRES
/) AL T-3 40 ARH;
// 4 2 caps—lock;
// A7 1 num-lock (WJURE 1, W RI¥ EEC T8 e B (num—Tlock) RIGE N 5E) 5
// BL0 scroll-locko
29 leds: .byte 2 /% num-lock, caps, scroll-lock mode (nom—lock on) */
// RIS 0xe0 8L Oxel I, EiZbrds. Ko JaidRadE 148 2 MR, S WHE 5w .
// A1 =1 W F| Oxel brik;
// A0 =1 W F| 0xe0 Friks.
30 e0: .byte 0

32 /%

33 * con_int is the real interrupt routine that reads the
34 * keyboard scan—code and converts it into the appropriate
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35 * ascii character(s).
36 *x/
/%
* con_ int Z&SLFRAP IR, HH T A R R A
* AHN ascii F4F.
*/
//// BB W AL B R PN I R
37 _keyboard interrupt:

38 pushl %eax

39 pushl %ebx

40 pushl %ecx

41 pushl %edx

42 push %ds

43 push %es

44 movl $0x10, %eax /) K ds. es Beyfran BN W EHRE

45 mov %ax, %ds

46 mov %ax, %es

47 xorl %al, %al /* %eax is scan code */ /% eax HEFIHED */

48 inb $0x60, %al // R DYal .

49 cmpb $0xe0, %al // AL 0xe0 M2 B 2 I BkAE R BEE. 0 ARl U AL
50 je set e0

51 cmpb $0xel, %al // AR L Oxel A2 4n 52 B4 2% & el brBARS AL
b2 je set el

53 call key table(, %eax, 4) // VHHHEACFEFLF ker table + eax * 4 (ZW. T 502 17) »
54 movb $0, e0 // AL e0 bRk,

// X BARAY (55-65 47) s 4168 ] 8255A FY PC AR EAHEAE F 4 A T4 AT AL FE . 5 11 0x61
// 8255A frH I B f bk, 24 H i SR 7 A (PBT) FH T2 A fo v o Bl B i Ab B
// KB F T B A R A A N ﬁ/jéﬂzﬁf'iu\ﬂ:lfﬁﬁ SR G N2 T SOV TAE .

55 e0 el: inb $0x61, %al // E&PPI D BARZ, A7 7 H T air/2515 (0/1) B,
b6 jmp 1f // JEIR

b7 1: jmp 1f

58 1: orb $0x80, %al // al A 7 EAL IR TAE) .

59 jmp 1f // FIEIR 4,

60 1: jmp 1f

61 1: outb %al, $0x61 // 8 PPT PBT A1 &4

62 jmp 1f // IR 23,

63 1: jmp 1f

64 1: andb $0x7F, %al // al i1 7 2o

65 outb %al, $0x61 // A§i PPT PBT LA (SCVFBEAL TAE)

66 movb $0x20, %al // 1) 8259 I RS EOT (h &4 o) £

67 outb %al, $0x20

68 pushl $0 [/ EHIG tty 5=0, fEASHENE.

69 call _do_tty interrupt // HWSe3 &t 5 i o VA s A7 IS e Ve = RF 2 v BA B v
70 addl $4, %esp /) EFANKRKSEL SR AR, JFhIkR (e
71 pop %es

72 pop %ds

73 popl %edx

74 popl %ecx

75 popl %ebx

76 popl %eax

77 iret
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78 set e0: movb $1, €0 // WCRHAHRET F 5 0xe0 B, BEE e0 hrdk (f70)
79 jmp e0 el

80 set el: movb $2, €0 // WCRHAHREET S Oxel I, HE el dxdi (A7 1) .
81 jmp e0 el

82

83 /*

84 * This routine fills the buffer with max 8 bytes, taken from
85 * %ebx:%eax. (%edx is high). The bytes are written in the
86 * order %al, %ah, %eal, %eah, %bl, %bh ... until %eax is zero.
87 */
/%
* FHNZ TR ebx:eax HINIRE 8 NMEFFRAZMATIH . (edx J&
* TS5 NTFRIBT 2 al, ah, eal, eah, bl, bh. .. H 3| eax 27T 0,

*/
88 put_queue:
89 pushl %ecx /] fRAF ecx, edx WH.
90 pushl %edx /) WEERIE tty gz AR .
91 movl table list, %edx # read—queue for console
92 mov]l head (%edx), %ecx /) WGP BAFH Sk FE e Decx.
93 1: movb %al, buf (%edx, %ecx) // B al PRERTIRON G BB SR AR R B AL .
94 incl %ecx /) SKEREFTRE 1 5,
95 andl $size-1, %ecx [/ CAZRIR DX K/ NS FR A (G H IR [FT 28 R X TF4R) o
96 cmpl tail (%edx), %ecx # buffer full - discard everything

/] SkFREr== R ARE G (P A S) 2

97 je 3f // S, S AR R
98 shrdl $8, %ebx, %eax // ¥ ebx T 8 AL LLHFAI A 8 AL F eax 1, {H ebx ANEZ,
99 je 2f /) TR AR (G T 0) Mk .
100 shrl $8, %ebx // ¥4 ebx LRI 8 A7, FHBKHL BIbRT 1 4Raliifk.
101 jmp 1b
102 2: movl %ecx, head (%edx) [/ # O PRI T A, LR A7 Sk A8 5T o
103 movl proc list(%edx), %ecx [/ GINF R SRR R 2
104 testl %ecx, %ecx /) RIWAESS SR &5 o 2 (SRR A RS 2 ) o
105 je 3f /] Ta, MBk%
106 movl $0, (%ecx) /), WEZHERE T Is T i ok A (i iZ 3t i) .
107 3: popl %edx // ORI A A A TR E]
108 popl %ecx
109 ret

110
// NN BACRE AR ctrl 5E alt 5400, 20w EACAR G P AHNAL o a0 SRz H RS 2 Jiriic 2t
// 0xe0 G (e0 b5 EAL) » WU HHIZ N H 28 S A AN ctrl B¢ alt 88, WXV KE ctrl 3 alt
/) AR AR & mode T EUAR AT o

111 ctrl: movb $0x04, %al // 0x4 JEEibRE mode HHAE ctrl B8XHI [ ELRFAT (BT 2) o
112 jmp 1f
113 alt: movb $0x10, %al // 0x10 &R & mode WA alt BEGH [ LU (67 4) .
114 1: cmpb $0, €0 // €0 BB T (B R AL ctrl B alt FE) ?
115 je of /) ANRNE
116 addb %al, %al [/ s WO E AR A R R AR A7 (f7 3 BYAL 5)
117 2: orb %al, mode /) WCEBEFRE mode HXS K HLAFAT o
118 ret
/) XBACI AL P ctrl 5 alt SEAATFROFIAIAD, XN ARG mode TR . 7EAL BRI ZEAR I
// €0 bR 17 BALR AW AR A AL ctr]l Balt B,
119 unctrl: movb $0x04, %al // FERFRE mode A ctrl GG 1 ELARAE (67 2) o
120 jmp 1f
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unalt: movb $0x10, %al

1: cmpb $0, €0
je 2f
addb %al, %al

2: notb %al
andb %al, mode
ret

Ishift:
orb $0x01, mode
ret

unlshift:
andb $0xfe, mode
ret

rshift:
orb $0x02, mode
ret

unrshift:
andb $0xfd, mode
ret

caps: testb $0x80, mode

jne 1f

xorb $4, leds
xorb $0x40, mode
orb $0x80, mode

* curosr—key/numeric keypad cursor keys are handled here

// 0x10 SRR mode /e alt BRI UL (7 4)
// 0 bR EAL T CRETR A AL R ctrl B alt BEm) ?

[/ A,

/] WRZ B A AR N AT 8 (PR &AL (L 3 B4 5) o
// BAIAERFRE mode HXF Y B ELAFA

// EJE shift % T,

// 75 shift B TF

// A7 shift @R,

// JEAT shift BFATF

// AR R A mode H 7 BT

BE mode OGS AR AL (F7.0)

, EAL mode HHX R AR AL (B2 0) o

BCE mode MO AR AL (A7 1)

,» EAL mode HHX R AR ELL (7 1) o

TORAEN (FE TR

// R BT TIRE, WEIRM] (ret) .

// TH#E leds bR caps—lock LBEFAL (67 2) .

// ¥ mode AR caps B T B LLHRRAL (17 6) o
// BEE mode br&rh caps B Y FRREA (B 7) o
// IXBARREGARYE 1eds ki, JF)A <M LED Frn%s .

/) R E HA N
/* set leds command */ /% ¥ '& LED 4 */
[/ RILEESL A4 Oxed F 0x60 i [,
/) R E HA N
// WX leds bRk, 1E NS4

/] RIEGSH.

// caps BEFATE, NIEAAZFRE mode HHRINT AL (67 7) o

// scroll #4% N, WEIEE leds bR PN AL (F7 0) o
// WA Teds bR EHT I A 8CH LED Fr7R 45 o

// num BEFER, WIEREE Teds Ana& i X AT (67 1) o

// WA Teds bR EHT I E 8CH LED Fr7n 4 o

// AR AN A BB LS >=0x47) K H i ?

set leds:
call kb wait
movb $0xed, %al
outh %al, $0x60
call kb wait
movb leds, %al
outb %al, $0x60
ret

uncaps: andb $0x7f, mode
ret

scroll:
xorb $1, leds
jmp set leds

num: xorb $2, leds
jmp set leds

/%

* checking for numeric keypad etc

*/

/%

X HLAR TR ) St /K NS D T B, ARSI NV A

*/

Cursor:
subb $0x47, %al
jb 1f

[/ WRNT WIAKEEE, SR [A]
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—
-3
o

—_
|
—_

—_
[\

cmpb $12, %al // MRS > 0x53 (0x53 — 0x47= 12), N
ja 1If // AR 83 (0x53), ANALFE, R[A],
jne cur? /% check for ctrl-alt—del */ /% ff 21 ctrl-alt—-del */
// WHREET 12, WA del BECHHE T, W4RSE R ctrl
// Flalt 2% .
testb $0x0c, mode // A ctrl gl
je cur? /] To, WIBkEE
testb $0x30, mode /) A alt g Fg?
jne reboot /B, N B E 5 s,
cur2:  cmpb $0x01, €0 /% e0 forces cursor movement %/ /% e0 BENXKRINIIES) */
// e0 FREENL T H?
je cur /) BALT, WEkEE AR B b BEAL cur.
testb $0x02, leds /% not num-lock forces cursor */ /% num—lock F&MAVE */
// TR leds WHRrZE num-lock 5 AR & &1 AT
je cur // IS EAL (num 1Y) LED AN22) , MBBHT Y CAr o) b #E .
testb $0x03, mode /% shift forces cursor %/ /% shift @M YehriZsl %/
// MR HFRE mode T shift % P&,
jne cur // WRAT shift 8% F, WHBEHAT AR a)bBE .
xorl %ebx, %ebx // N R (199 17) ,  BOW N R ASCTT 4.
movb num table (%eax), %al // Lheax YENRGIME, BN NI FEFFDal,
jmp put queue /) BZTF RN S
1: ret
// X B A YRR IS )
cur: movb cur table (%eax),%al // BTG53 P AN &SR F A =Dal .
cmpb $79, %al /] FETRES, W I, F—0l SRS BREE,
ja ok cur /) WIIhEEFRF R I EIRNTAE ™ o
movb $’ 7, %ah
ok cur: shll $16, %eax /) ¥ ax PN BT eax BHFT,
movw $0x5b1b, %ax /) TEax WA esc [ 74, 5 eax mT T # A MBENT.
xorl %ebx, %ebx
jmp put queue /] BEE TN A A
#if defined (KBD FR)
num_table:
cascii “789 456 1230.7  // BN EBEXTR T ASCIT B .
ftelse
num table:
.ascii 7789 456 1230,”
ftendif
cur_table:
.ascii “HAb DGC YB623”  // U7 N4 175 ) S mlidei A ) B B o) I RIS B 3R s 4 3
/%
* this routine handles function keys
*/
// R FREF AT g
func:
pushl %eax
pushl %ecx
pushl %edx
call show stat /) A BREATES IR A EL (kernl/sched. ¢, 37) .
popl %edx
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216 popl %ecx
217 popl %eax
218 subb $0x3B, %al // ThEeH F1U S & 0x3B, Kbt al e hRest R 515 .
219 jb end func // WRAAFEL /N T 0x3b, MIASALHEE, iR [A],
220 cmpb $9, %al // Dhhesd & F1-F10?
221 jbe ok func /] e, WIBkE
222 subb $18, %al // FETNBERE F11, F12 g2
223 cmpb $10, %al // JEVfes F117?
224 jb end func /) A, WIASKREE, RI[A],
225 cmpb $11, %al // Vet F127
226 ja end func /] A, WIAKREE, RI[A],
227 ok _func:
228 cmpl $4, %ecx /% check that there is enough room %/ % FiEy &5 /& 0E55 [A)*x/
229 jl end func [/ BN AANFRTA, R, MR A,
230 movl func_table(, %eax, 4), %eax // HLIIREBEXS N FRF 751
231 xorl %ebx, %ebx
232 Jjmp put_queue /] TN BRI
233 end func:
234 ret
235
236 /*
237 * function keys send Fl:’esc [ [ A" F2:'esc [ [ B etc
238 */
/%
* DHEERE RIS, FLEEH: "esc [ [ A, F2HER: "esc [ [ B &%
*/
239 func_table:
240 . long 0x415b5b1b, 0x425b5b1b, 0x435b5blb, 0x445bbblb
241 . long 0x455b5b1b, 0x465b5b1b, 0x475b5blb, 0x485bbb1lb
242 . long 0x495b5b1b, 0x4abbbblb, 0x4b5b5blb, 0x4cbbbblb
243

// FARERS-ASCIT “F45 i i 2
// WRIRAE config. h HE LI #8250 (FINNTSH, US, GERMEN, FRANCH), KfAH 4500 s
// B ASCIT F4%F.
244 #if defined (KBD FINNISH)
// VAR SR LR AL R R e K

245 key map:

246 .byte 0,27 // FHES 000, 0x01 X M) ASCTT At

247 .ascii 71234567890+~ // FIHilY 0x02, . .. 0x0c, 0x0d %W ff) ASCIT fi5h, DL R4,
248 .byte 127,9

249 .ascii “qwertyuiop}”

250 .byte 0,13,0

251 cascii “asdfghjkl] {”

252 .byte 0,0

253 cascii 7’ zxcvbnm, . ="

254 .byte 0,”%,0, 32 /% 36-39 %/ /% FHiHS 0x36-0x39 XF W [¥) ASCIT fi */
255 .fill 16, 1,0 /% 3A-49 %/ /% FAHES 0x3A-0x49 XF W [#) ASCIT i */
256 .byte ’-,0,0,0,” + /% AA-4E %/ /% FHES 0x4A-0x4E XF W [#) ASCIT i */
257 .byte 0,0,0,0,0,0,0 /% 4F-55 %/ /% $140 0x4F-0x55 %f MV [ ASCIT it} */
258 .byte "<

259 .fill 10,1,0

260

// shift GEFRIF% T I et 2 o
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261
262
263
264

271
272
273
274
275
276

217

293
294

295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311

shift map:
.byte

0,27

cascii “I\"#8%&/ ()=2""

.byte

127,9

.ascii “QWERTYUIOP] ™~

.byte

13,0

.ascii “ASDFGHJKLA\[”

.byte

0,0

.ascii “*ZXCVBNM;: ”~

.byte
Cfill
.byte
.byte
.byte
Lfill

0,” *,0, 32

16, 1,0
’-,0,0,0,” +
0,0,0,0,0,0,0
>

10, 1,0

/% 36-39
/% 3A-49
/% 4A-4F
/% 4F-55

// alt BRI 4% NI AU

alt map:
.byte

0,0

cascii “\0@\0$\0\O{[]1}\\\0”

.byte
.byte
.byte
.byte
.byte
.byte
.byte
Cfill
.byte
.byte
.byte
Cfill

0,0
0,0,0,0,0,0,0,0,0,0,0
"713,0
0,0,0,0,0,0,0,0,0,0,0
0,0
0,0,0,0,0,0,0,0,0,0,0
0,0,0,0 /%
16, 1,0 /%
0,0,0,0,0 /%
0,0,0,0,0,0,0 /%
o
10, 1,0

36-39
3A-49
4A-4E
4F-55

#telif defined (KBD US)

/)RR S AR (1 4 H A R A

key map:

.byte 0,27

.ascii 71234567890-="
.byte 127,9

.ascii “qwertyuiopl]”
.byte 13,0

.ascii “asdfghjkl;’”
.byte 7,0

cascii “\\zxcvbnm, . /”
.byte 0, %, 0, 32

.fill 16,1,0

.byte ’-,0,0,0,” +
.byte 0,0,0,0,0,0,0
.byte "<

.fill 10,1,0

/%
/%
/%
/%

36-39
3A-49
4A-4E
4F-55

*/
*/
*/
*/

*/
*/
*/
*/

*/
*/
*/
*/
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w
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shift map:

alt map:

.byte 0, 27
cascii 7l@#$% &x() +”
.byte 127,9
.ascii “QWERTYUIOP {}”
.byte 13,0
.ascii “ASDFGHJKL:\””
.byte
.ascii 7| ZXCVBNM<>?”

y ~

,0

.byte 0, %, 0, 32 /* 36-39 */
.fill 16,1,0 /% 3A-49 */
.byte ’-,0,0,0,” + /% 4A—4E */
.byte 0,0,0,0,0,0,0 /* 4F-55 */
.byte ' >

.fill 10,1,0

.byte 0,0

cascii “\0@\0$\O\O{[J}\\\0”

.byte 0,0

.byte 0,0,0,0,0,0,0,0,0,0,0

.byte 77, 13,0

.byte 0,0,0,0,0,0,0,0,0,0,0

.byte 0,0

.byte 0,0,0,0,0,0,0,0,0,0,0

.byte 0,0,0,0 /* 36-39 %/
Lfill 16,1,0 /% 3A-49 */
.byte 0,0,0,0,0 /% 4A—4F */
.byte 0,0,0,0,0,0,0 /* 4F-55 %/
.byte |

.fill 10,1,0

#telif defined (KBD GR)

// BUT R ETE B A N S R A A 2R

key map:

.byte 0,27

.ascii 71234567890\\" 7
.byte 127,9

.ascii “qwertzuiop@+”
.byte 13,0

.ascii “asdfghjkl[]™”
.byte 0, #

.ascii “yxcvbnm, . ="
.byte 0, %, 0, 32

.fill 16,1,0

.byte
.byte 0,0,0,0,0,0,0

/%
/%
/%
/%

36-39
3A-49
4A-4E
4F-55

*/
*/
*/
*/

)7)O)O)O),+

bl

.byte <
.fill 10,1,0

shift map:
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396
397

398
399
400
401

.byte
.ascii
.byte
.ascii
.byte
.ascii
.byte
.ascii
.byte
Cfill
.byte
.byte
.byte
Cfill

alt map:
.byte
.ascii
.byte
.byte
.byte
.byte
.byte
.byte
.byte
Cfill
.byte
.byte
.byte
Cfill

0,27

TN #$%&/ O=2""

127,9

“QWERTZUIOP\\*”

13,0

” ASDFGHJKL {}~”

0,

“YXCVBNM; : ”

0, *, 0, 32 /% 36-39
16, 1,0 /% 3A-49
’-,0,0,0, + /% AA-4AE
0,0,0,0,0,0,0 /% 4F-55
>

10, 1,0

0,0
“\0@\0$\0\0 {[J}\\\0”

0,0

’@,0,0,0,0,0,0,0,0,0,0
"7,13,0
0,0,0,0,0,0,0,0,0,0,0

0,0

0,0,0,0,0,0,0,0,0,0,0
0,0,0,0 /% 36-39
16, 1,0 /* 3A-49
0,0,0,0,0 /% 4A-4E
0,0,0,0,0,0,0 /% 4F-55
|
10, 1,0

#telif defined(KBD_FR)

// BUTN A TE B S R A A 2R

key map:
.byte
.ascii
.byte
.ascii
.byte
.ascii
.byte
.ascii
.byte
Cfill
.byte
.byte
.byte
Cfill

shift map:
.byte

0, 27
&\ (-} _/@)="
127,9
“azertyuiop $”
13,0
”qsdfghjklm|”

*/
*/
*/
*/

*/
*/
*/
*/

7,0,42 /* coin sup

\”

“wxcvbn, ;!
0, *, 0, 32 /* 36-39
16,1, 0 /% 3A-49
’-0,0,0," + /% AA-4AE
0,0,0,0,0,0,0 /* 4F-55
"<
10,1, 0

0,27

*/
*/
*/
*/

gauche, don’t know, [*|mu] */
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416 .ascii 71234567890]+”
417 .byte 127,9
418 .ascii “AZERTYUIOP<>”
419 .byte 13,0
420 .ascii “QSDFGHJKLM%”
421 .byte 77,0, #
422 .ascii “WXCVBN?. /\\”
423 .byte 0, %, 0, 32 /* 36-39 */
424 .fill 16,1,0 /* 3A-49 */
425 .byte ’-,0,0,0,” + /% 4A-4E */
426 .byte 0,0,0,0,0,0,0 /% 4F-55 %/
427 .byte '>
428 .fill 10,1,0
429
430 alt map:
431 .byte 0,0
432 cascii “\OTH{[|\\"@]}”
433 .byte 0,0
434 .byte ’@,0,0,0,0,0,0,0,0,0,0
435 .byte *7, 13,0
436 .byte 0,0,0,0,0,0,0,0,0,0,0
437 .byte 0,0
438 .byte 0,0,0,0,0,0,0,0,0,0,0
439 .byte 0,0,0,0 /* 36-39 */
440 .fill 16,1,0 /% 3A-49 %/
441 .byte 0,0,0,0,0 /% 4A-4F */
442 .byte 0,0,0,0,0,0,0 /% 4F-55 %/
443 .byte |
444 .fill 10,1,0
445
446 #else
447 tterror “KBD-type not defined”
448 #endif
449 /*
450 * do_self handles “normal” keys, ie keys that don’t change meaning
451 * and which have just one character returns
452 */
/%
% do_self FI AL “im” #, MRS BAZNIHHA AR )5
*/
453 do_self:

// 454-460 47 TR JE AR & mode #E+% alt map. shift map Bk key map WLt —,

454 lea alt map, %ebx // alt BEFI 3% R I e R I HE alt map=»ebx.

455 testb $0x20, mode /% alt-gr */ /% f7alt @R T2 %/

456 jne 1f // s MR ETEkEE BAR T 1 b

457 lea shift map, %ebx // shift BRI 2T w2 B bk shift map=»ebx.
458 testb $0x03, mode // A shift B[R 3% T 72

459 jne 1f /) A MR ETEkEE BAs T 1 b

460 lea key map, %ebx // 5 WA S 3R key _map.

// BRSSP ORE A RS K ASCTT 745, B M 745, IR [E] (8 none) .

461 1: movb (%ebx, %eax), %al // B HARAAE IR 5 ME, BOW R ASCIT ih=»al.,
462 orb %al, %al // KON AT AR ) ASCIT 5,
463 je none /) BV O ASCIT i5=0), WJ3R[A],
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464
465
466
467
468
469
470

471
472
473
474
475
476
477

478
479

480

481
482
483
484
485
486
487
488
489
490

491
492
493
494
495
496
497
498
499
500
501

502

// #ctrl BEEFE ek caps BBHUE, FFEFRAE 2 ) (0x61-0x7D) YERI Y, WK HE oK'S 747

// (0x41-0x5D) o

testb $0x4c, mode
je 2f

cmpb § a, %al

jb 2f

cmpb §’ 1, %al

ja 2f

subb $32, %al

/) % ctrl MEHF, HHFHE -

// (0x00-0x1F) .

2: testb $0x0c, mode
je 3f
cmpb $64, %al
jb 3f
cmpb $64+32, %al
jae 3f
subb $64, %al

// B alt BFINIET,
3: testb $0x10, mode

je 4f

orb $0x80, %al
// ¥ al PRI A A
4: andl $0xff, %eax

xorl %ebx, %ebx

call put_queue

none: ret

/%

% minus has a routine of it’s own,

/% ctrl or caps %/ /% ¥ C 3% T EL caps 72?7 */
/) WA, W ETE bR T 2 ik
// #al PHIFRTE " .
// #FalfH< &', kRS 2 4b,
/) #al PHITFERTS ) .
[/ A al 5>}, RS 2 &b,
// B al e K FARF (R 0x20) o
' (0xA0-0x5F) Z it (KT FAF) » WK HEAE O Es 57

/% ctrl %/ /% ctrl BEFIBIE T 7?7 %/
/] FEAWEARS 3,
// % al 5 @ (64) Tt (BRI 757 0 JE v D o
/) FHHEC @, WFFRT 3.
// ¥ al 57 (96) AT A (BRI 7455 B S FELD
// FE>=""", AR 3.
T al {E % 0x40,
// R E 4 4 0x00-0x 1f 2 ) IR 1245

PR FAF RO T AL

/% left alt */ /% /£ alt BEFRINEF? %/
/) B, WSS 4,
/] FREANL T BT

// i eax MIE A ah,

// H ebxo
/] BTN G A,

as a ~EOh’ before

* the scan code for minus means that the numeric keypad

* slash was pushed
*/
/%

* kT H ORI R, A LR S

i Z HI Y 0xe0

* WMREE T T HUT/MEE ERRATHE .

*/
minus: cmpb $1,e0

jne do_self
movl $ /, %eax
xorl %ebx, %ebx

jmp put queue

/%

// €0 bRz BAL T ?
// B, WA do self X5 fFikAT %
A/ B s = Dal.

WAL B

/] IR TN G BB

* This table decides which routine to call when a scan—code has been

* gotten. Most routines just call do self, or none

* they are make or break.

*/

depending if

J MR IR TR LB R . AR R e U A R R AR Y A i A A BE R

* RZHHHPFFEFI2 do_self, B{JE none, Xk T &F4HE (make)

*/
key table:

I BT (break) o
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. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long

none, do_self, do_self, do_self
do_self, do_self,do_self, do_self
do_self, do_self, do_self, do_self
do_self, do_self,do_self, do_self
do_self, do_self, do_self, do_self
do_self, do_self,do_self, do_self
do_self, do_self,do_self, do_self
do_self, ctrl, do_self, do_self
do_self, do self, do_self, do self
do_self, do self, do_self, do self
do_self, do self, Ishift, do_self
do_self, do self, do_self, do self
do_self, do self, do_self, do self
do_self, minus, rshift, do_self
alt, do self, caps, func

func, func, func, func

func, func, func, func

func, num, scroll, cursor

cursor, cursor, do_self, cursor
cursor, cursor, do_self, cursor
CUrsor, Cursor, cursor, cursor
none, none, do_self, func

func, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, hone

none, none, none, none

none, unctrl, none, none

none, none, none, none

none, none, none, none

none, none, unlshift, none

none, none, none, none

none, none, none, hone

none, none, unrshift, none

unalt, none, uncaps, none

none, none, none, hone

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none
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/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%

00-03
04-07
08-0B
0C-OF
10-13
14-17
18-1B
1C-1F
20-23
24-27
28-2B
2C-2F
30-33

34-37 .

38-3B
3C-3F
40-43
44-47
48-4B
4C-4F
50-53
54-57
58-5B
5C-5F
60-63
64-67
68-6B
6C—6F
70-73
T4=-T7
78-7B
7C-TF
80-83
84-87
88-8B
8C-8F
90-93
94-97
98-9B
9C-9F
AO-A3
A4-AT
A8-AB
AC-AF
BO-B3
B4-B7
B8-BB
BC-BF
C0-C3
C4-C7
C8-CB
CC—CF
DO-D3

sO esc 1 2 %/
3456 %/
7890 %/

+ 7 bs tab %/
qwer *x/
tyui */
op} ~x/
enter ctrl a s */
dfgh*/

Jk1 | %/

{ para 1shift , */

z xcv ¥

bnm, %/

- rshift * %/

alt sp caps f1 */

2 3 f4 f5 %/

6 f7 £8 f9 */

f10 num scr home */
up pgup — left */

n5 right + end */

dn pgdn ins del */
sysreq ? < f11 */
12 2 2 2 %/

*/

*/

*/

*/

*/

*/

*/

*/

2?2 %/

br br br */

br br br */

br br br */

br br br */

br br br */

br br br */

br br br */
unctrl br br */
br br br */

br br br */

br unlshift br */
br br br */

br br br */

br unrshift br */
unalt br uncaps br */
br br br br */
br br br br */
br br br br */
br br br br */
br br br br */
br br br br */

D 0 0 D 0 D D D D 0
D 0 0 0 D D D D 0
D 0 0 0 0 0 0 D 0 D

cCc o oc oo g oo ooToTo o
RR R /"R /"R R R R R~ R KR
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556 . long none, none, none, none /* D4-D7 br br br br */
557 . long none, none, none, none /% D8-DB br ? ? ? */
558 . long none, none, none, none /% DC-DF ? ?2 2 ? %/
559 . long none, none, none, none /% EO-E3 e0 el ? ? %/
560 . long none, none, none, none /®% E4-E7 ?2 2 2 ? %/
561 . long none, none, none, none /* E8-EB ? ? ? ? %/
562 . long none, none, none, none /* EC-EF ? ? ? ? %/
563 . long none, none, none, none /% FO-F3 ?2 2 ?2 ? %/
564 . long none, none, none, none /% F4-F7 ? 2 ?2 ? %/
565 . long none, none, none, none /% F8-FB ? ? ? ? %/
566 . long none, none, none, none /% FC-FF ? ? ?2 ? %/
567

568 /*

569 * kb _wait waits for the keyboard controller buffer to empty
570 * there is no timeout — if the buffer doesn’t empty, we hang

571 */
/%
* FREFP kb wait H T4 AP BIE TR0 . AEEEI AL - iR
* GEIPIREAIE, FEP & Sy (e .
*/
572 kb _wait:
573 pushl %eax
574 1: inb $0x64, %al /] BRI
575 testb $0x02, %al /) TR A2 /AT (BT 0) .
576 jne 1b /] AT, WPREARR L .
277 popl %eax
578 ret
579 /*

580 * This routine reboots the machine by asking the keyboard
b81 * controller to pulse the reset-line low.

582 */
/%
* LRI R E A Ay, B Uikl EREEALE S (reboot) .
*/

583 reboot:

584 call kb wait // BRI AN A

585 movw $0x1234, 0x472 /% don’ t do memory check */

586 movb $0xfc, %al /* pulse reset and A20 low */

587 outb %al, $0x64 // T RGEEALR A20 Leb i SUbk ot

588 die: jmp die // BEML.

6.7.3 HEEER

6.7.3.1 AT B #EIZE ORI

EHLRGM R A s 28 2 intel 8042 W5 akdtdfezeis . OB RERE, W FEPIR.
Hoebdg i 11 P2 43 WU T H K. A% 0(P20 51D F T-S2B CPU OB Ansidle, £Ar 1 (P21 51D T4
i A20 (5 S LR ITF R 55 . 2o IR 0 O 1 IPETF A (BB T A20 1554, 4 0 MAKIE A20 55
%, ZILIS BT —Z P A20 155 LR TR i v .
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] LN
8 fif CPU P10(<: NC
P11fe— NC
ROM & RAM <: P12(<: "
— C
— P13 N
(0x60) i ZE i f€— =
. — iy L i 11
$ | —>{(0x60) AL t—> ol Eusi
?E — - S /\/JL‘ ‘_L
o |1 0x64) i A > ) PRU—y A20 L
- poo—> NC
(0x64) 4R 77 77<] =
P23—$—> NC
bk, 325 > T
=y Ui, — gt [ |11

E. HEEIEHIEE 804X BEREE

S BCLE BRI 2R 10 st Y [ 2 0x60-0x6f, {HSEZRR_I IBM CP/AT A H ) A5 0x60 A1 0x64 AN
itk (0x61. 0x62 A1 0x63 H-15 XT e H ) W FRFTs, I b5 sty PSR S B & SUANE, R R
AT 4 FPOARR A . BB IR AT g, W00 S B R PRI S Z A7 8% BTN Ge b2 A HH 22 ph 4%

R EEIHIZE 804X i T

ity 11

e

Mg

0x60

Ko g g 10 s A
L b

A 8 AL IR E A Ao B 2R ok B B 1 F i
AN, — T EARSFAARAL 0 = 1, B— 5 =4
TRQ1. I H NAZANAEIR S A7 0 = 1 A 132

0x60

dm

Nl

T MBS 4 5/ SR I S, SRR S B
BEREAT SR 10 24, JLERHEIR UL 5 A0 RA DB A O
i 120 1455

0x61

BT 0x61 42 8255A %y I B [fiHbhil, S&EF6Hd /36 4% 8255A
(1) PC o S A P B A TR A A7 A o % 1 - Xeh e (0 41 3
TG VKDY e Bveral| o NI A ERVA IR 1) WA .5
A B A -

P 7=1 AR 1B =0 ARVPRESE

P 6=0 JAAEBESE I Bl O ARAL, DR BRE AN BE R AT Hdis

P 5-0 XL G TEOC, M T g T 0 (PPD) .

0x64

A 8 LR B A A e, AL T BUS M08 -

F7 T=1 R A A A i s Ay (A 6 1 5

7 6=1 FRUGEIN (B ALIE AR E TRQD) 5

A7 5=1 FILEN (BEEL IO M) 5

A7 4=1 BAEERE OB AR 1l [2202=0 1]

i 3=1 5NN G s I B dr & Gllid i 1 0x64) ;
=0 5 NFAGEras i 2 2 A Gl id g 1 0x60) 5
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B2 RGAREWRE: 0= FHBsIEEN; 1 = ARSI
7 1=1 By NGErh 2535 (0x60/64 174y 8042 (K% |

A7 0=1 % HH 283 CHOE 11 0x60 1545 R4 MR

0x64 |5 TN AL HIAR S A WA 24, SE I 0x60 SN BT
PR a2 12 45, DR G UL .

6.7.3.2 EHEMS

ARGHE [ 0x60 A 1747, R AILHEA . HAARNE )5 20ms ANT LR, HA|
B AR WIN A A ib T BB (WERZE D). ar IR TR R, WRKA 5
59, B i S BIgaliE—A Oxfa Wi BT (ACK) .

x REHI—KE

i A ZH | Yiig

Oxed f BEE /AR R L IFE, 0 KWl SHCE:
R 7-3 PR 44 05
{7 2 = caps—lock f#;

7 1 = num-lock %;
70 = scroll-lock .

Oxee 7T ZWTBN . BRIV [H]1% Oxees
Oxef PREAH
0xf0 H B/ W E PN, SECETE T

0x00 — IEFE U HT IS

0x01 — EFFHIALEE 1 T PCs, PS/2 30%%);
0x02 — EFFIEISAE 2 (FHT AT, PS/2, AHE(H);
0x03 — EFFHALLE 3,

0xf1 R AR

0xf2 G BERBERE AR RS G 2 A7) o AT B ALIR [ A5 Oxfa.

0xf3 H T E A S A I I TR NGB IR B) . BB  IS SN -
17 OREEA 05
fi7. 6-5 ZEWH{H: 4 C=f7 6-5, NI AZ: ZER{E= (14C) *250ms;
fr 4-0 FRGASESERIR A ; A B={ 4-3; A=f7 2-0, WA AR
K =1/ ((8+A) *2"B*0. 00417) »
ZHURAE A 0x2¢,

0xf4 G GIEE =

0xf5 R AL

0xf6 y WE BN SEL

0xf7-0xfd REAH.

Oxfe " FERARM .. YRGB A A, WRIEa 4.

Oxff " PATHARE B4, R AIEARCRAUENA (BAT) o # I FEN

L BRI 2 Ja SLZIW N K% OxFas

2. BRSPS AT BT N PR AR 2 B v

3. BEALITURINAT BAT #df;

4. FFIEHTER, WK% Oxaas A5 &% Oxfd H45 1R
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6.7.3.3 EHITHIEmS
BRI (11 0x64) BN 174, BIA%E B Hbl 2 i 4. Al — 330,
BRI

W

HotiE s 0x60

x REEFEGS R

PAN
fill &

0x20
0x21-0x3f
0x60-0x7f

| D

LA BRI 28 0 R 5 — N AT, RS ) 0x60 Ik R GE LI

B 1y A% 5 LEAREA i 7 R4 4 9 38 RAM T i 4.

B HES A EN. SEE . CRIMEN 0x5d)

A7 LREEH 05

£7 6 IBM PC e 15 (R A0, Fe o RIS, H5-45 PC Wi FHiH)
£75 PCALLL OO FHEI A AT A RS s AR R G

P74 AR IEBE TAE R I RO I T

P73 2L (override) , AL H AN A 5

B2 RGhri; 1 RoR$Ehlgs TR IR

A1 LREEH 05

B0 FOVFH H 2T A7 v T

WA B 2% E . DR (] 0x55; ZRIBHR M) Oxfe.

WA B e R, AR R

0x00 Tkl

0x01 FHALI G AR (URZ AL, AR ;

0x02 AL Ik Ay s

0x03 BT HH 8 A1

0x04 BB HHR S A =

WA . 804x 1 16 777 RAM. Hirth H . M PRSI 45 R4
AR T CGREMA T 421,

VPR TAE (A a2 710 420D,

2 804x [rIH NI P1, FF7HAE 0x60 fiEiszE

T2 804x (K% i 1 P2, FEIAE 0x60 N

5 804x ¥ 11 P2, J5U IBM PC A5 FH % o v 1 (WA 2 #4836 A20 [0 ¥
B L 0(REEA) NAZ e A BRI

LIRS TO A TL (4 NI H 2 g It R Ge i i

P71 BB A7 0 BRI

FE LED (PR, B 1P, 0 XMl S

A1 7-3 LR A 05

{7 2 = caps—lock f;

71 = num—1lock f;

70 = scroll-lock .

0xfO-0xff | 7o LK B R o A e A il i ) P20-23 £k, 2 DL
AR o R Uk (6 7RR) , BVE AT 0. tRED X
A 4 Ao mlsEdl s keb gt . B, HEEA RS, WTEAH
fir4 Oxfe (P20 {i%) B W,

o o o |

Oxaa
Oxab

ot ot

Oxac
Oxad
Oxae
0xc0
0xd0
0xd1

0xe0

o | @b (e (oo

Oxed
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6.7.3.4 EEFAH

PC HUR M (K35 A A s . ek B M — M E S, MR M ESIF . IFH PCXT HL
55 AT WU A7 B 22 AR o AL A AL BRML 1) R G0 %% (K St 7 1R o 24 e, et
b E PR A R R PR g 2T (makee) F1405RS T2 KA TT IS 2 326 A IR o W TF (break) 148584

BEE BN EEEE NS TR T AL B 6-0) AN IS . AR (FL T) R R
WRRATTHEE . A7 7=0 FoRWPE RS B RS, 7 7=1 Lo T a5 . @it a5 R ESC
BN, WL R & 1 (1 2 ESC BERFHEAS), BRI 7= 42 1+0x80=129 H1HHH

P PCy PC/XT [bRifE 83 BBl A:, BO@EHHIS S-S CEMMEM 2. HH 1 23RN,
B “A” G, BRSO 30, BARMG R Oxle. ILWTITAL 2 ZEam S i - 0x80, E 0x9e.
XFT AT WL I 84/101/102 F R, WIS PC/XT ArifE s X 4K

XTRLE PR (R, WO LA AN RRBEREL NI, R AR T H AR A
A YRR RIS TTEE Oxe0, TWIAE R A “HRIT” g e el X PC/XT FRAERAL, Ao
AR ctrl BRI 29, AL “P RER)” FEhlf ctrl WAA — D RERHTHS 29. XA
WFEFEE AT alty k.

AN, AP AL R AE R R . PriScen BRI Pause/Break . % F PrtScn K2 [ BEAL
WITE e R A&+ 24N RET AT, 42 (0x2a) F1 65 (0x37) , PT LASERR )55 7 11K 42 0xe0, 0x2a, Oxe0, 0x37.
(EEE T = A g SRR R 0x37 o B A I, DB ARSI /N RN 0x80 134 (0xe0, Oxaa,
0xe0, 0xb7). 4 prtscn 3% FEF, W5 shift 8 ctr]l IR N T, WAL KIE 0xe0, 0x37, FFHAEMRTT
Y &% 0xe0, 0xb7) .

X}F- Pause/Break %, WIHRAIRAESE NiZat i A4 F T s, WPEATng g 70, midE e g
e R IET TS Oxel, 0x1d, 0x45, Oxel, 0x9d, Oxcho HHEEI%E F A=A T H FI1HED, TFAFF
B ISP AT .

DI, ATELZAERE R AL B 446 OxeO EWRAE AT — T AFERBEILS, 4T HE6S Oxel WIS
IHERBEA 2 M4

XET AT BEELNHIRS, 5 PC/XT IS AN 8% R, O R S i ok, (H S AR T
I, R RAEPIA T, AN 0xF0, 5 2 ANERA R B IS . BLAEBEAL Be it & AT 8049 1174 AT
AR A KRB, D TR R ERE AT SR R IR R Lk 122 3K PC/XT Arifkdi it i) 414

AT SEEAT = PO RS S IO BAT LT BT (83 BRI, MUs N A BEAT 2 4R K) Oxe0 £5)
R LP R, AT AAA LA a AT R U HAT A shift, caps, Zfctrl A
Je alt BEMFA TGO L . BEALHTER AT RIS AR ST R A 4R 2, AT LRI AT fir & S

XETFASER 1A 2, ARFIRAS Oxe0 AT Oxelo EATH T RATHIFZhRERI . Lulm: AARHl8E ctrl {2
B 0x1d O T PC/XT) , WIAT A 4 il Bt & 0xe0, Ox1d. IXJEh T4 PC/XT FRIPAeA . i mmME—
Oxel MM 2 B 7R IR N RIBE, X Uet ORI A —A> OxeO FRIRRCA.

The XT Scancodes
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These are all hexadecimal:

"make’ code top / 'break’ below

F1 F2 1 2 3 45 6 78 9 0 - = \BS ESCNUML SCRL SYSR
3B 3C 29 02 03 04 05 06 07 08 09 OA OB OC OD 2B OE 01 45 46  *x
BB BC A9 82 83 84 85 86 87 88 89 8A 8B 8C 8D AB 8E 81 C5 (6

F3F4 T™B Q W E R T Y U T 0 P [ ] Home Up PgUp PrtSc
3D 3E OF 10 11 12 13 14 15 16 17 18 19 1A 1B 47 48 49 37
BD BE 8F 90 91 92 93 94 95 96 97 98 99 9A 9B cr €8 (€9 B7
F5F6 CNTL A S D F G H J K L ; ’ ENTER Left 5 Right -
3F 40 1D 1E IF 20 21 22 23 24 25 26 27 28 1C 48 4C 4D 4A
BF CO 9D 9E 9F A0 Al A2 A3 A4 A5 A6 AT A8  9C CB CC €D CA
F7 F8  LSHFT Z X CV B NWM, . / RSHFT End Dn Pghn +
41 42 2A 2C 2D 2E 2F 30 31 32 33 34 35 36 4F 50 51 4E
Cl C2 AA AC AD AE AF BO Bl B2 B3 B4 B5 B6 CF DO D1 CE
F9 F10 ALT SPC CAPLOCK  Ins Del

43 44 38 39 3A 52 53

C3 C4 B8 B9 BA D2 D3

6.8 console.c 34

6.8.1 LhgEHiA

6.8.2 {XATERE

5 linux/kernel/chr drv/console.c 2%

[© |00 [ |0 |01 W [ DD [

linux/kernel/console. ¢

(C) 1991 Linus Torvalds

console. ¢
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10 #* This module implements the console io functions
11 * "void con_init(void)’
12 * ’void con write(struct tty queue ¥ queue)’
13  #* Hopefully this will be a rather complete VI102 implementation.
14 #
15  #* Beeping thanks to John T Kohl.
16 #/
/%
* AL HSIZELAE I 6 Y N S 2 e
* >void con_init(void)’
* "void con write(struct tty queue * queue)’
* Ay IR N EH SRR VT102 5B,
*
* J&US John T Kohl SKIN T M F57 .
*/
17
18 /%
19 * MNOTE!!! We sometimes disable and enable interrupts for a short while
20 #* (to put a word in video I0), but this will work even for keyboard
21 # interrupts. We know interrupts aren’t enabled when getting a keyboard
22 * interrupt, as we use trap—gates. Hopefully all is well.
23 #/
/%
sk VEENND FRATIAT I AT M AR LR SRR R T (PR AN (word) JCRIRAR 10) , R RPAE
N TR P WX T DA CAER . RO FRATME I BEBIE T, B DLRRAT AT 7 3R A5 — A
* BB PRI R R AN RV . VI IER .
*/
24
25 /#*

26 * Code to check for different video-cards mostly by Galen Hunt,
27 * <{g-hunt@ee. utah. edu>
28 #/
/%

* RIS ALE s RIS K 2 40 Galen Hunt 4a'5 (1,

* <{g—hunt@ee. utah. edu>

*/
29

=

#include <linux/sched.h> // VRAEEFEFLICHE, & X TALSS 450 task structs HIZRITSS 0 FO%dE,
// A YA I RIA T S B0 B PR N 2 G bR B TR R .

31 #include <linux/tty.h> /)ttty SkE, @ X THEIK tty io, HATHEE T HMISE. W,
32 #tinclude <asm/io.h> // io SKICHF. w8 SCREAT 3 VN /i H I T )
33 #include <asm/system.h> // RGN0, @ T W E S8 SRR/ W RN SR 2
34
35 /%
36 * These are set up by the setup-routine at boot-time:
3T #/
/%
* XL RE TRT setup 5 FHB) RGN K E NS4
*/
38
// Z WA boot/setup. s IR, Hl setup P IHUIF R ISR .
39 #define ORIG X (* (unsigned char *)0x90000)  // Jehs¥l 5.
40 #define ORIG Y (* (unsigned char *)0x90001)  // Jehstr 5.
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41
42
43
44
45
46
47
48

#tdefine ORIG VIDEO PAGE (k (unsigned short *)0x90004) // W =TI,
#tdefine ORIG VIDEO MODE ((x(unsigned short *)0x90006) & 0xff) // Wi,
#define ORIG VIDEO COLS (((x(unsigned short *)0x90006) & Oxff00) >> 8) // FFFAI%L,
#define ORIG VIDEO LINES (25) /] BIRATHL
#define ORIG VIDEO EGA AX (% (unsigned short *)0x90008)  // [??]
#define ORIG VIDEO EGA BX (k(unsigned short *)0x9000a) // EIRPAFRK/MRIE A,
#tdefine ORIG VIDEO EGA CX (k(unsigned short *)0x9000c) // WoR-REHESHL
VAN =D QT L RV AR TN | S it RS (8
#tdefine VIDEO TYPE MDA 0x10 /* Monochrome Text Display */ /% BONAR  x/
#define VIDEO TYPE CGA 0x11 /% CGA Display */ /% CGA onds */
ttdefine VIDEO TYPE EGAM 0x20 /% EGA/VGA in Monochrome Mode  */ /% EGA/VGA HL{fix/
ttdefine VIDEO TYPE EGAC 0x21 /% EGA/VGA in Color Mode %/ /% EGA/VGA ¥ ftx/
#define NPAR 16
extern void keyboard interrupt (void); // BRI AL TR FE R (keyboard. S) .
static unsigned char video_type; /% Type of display being used */
/% AT BRI */
static unsigned long video num columns; /% Number of text columns */
/% BEFRESUARGIEL */
static unsigned long video size row; /% Bytes per row */
/% AT ETE +/
static unsigned long video num lines; /% Number of test lines */
/% BEFRESUARATEL */
static unsigned char video page; /% Initial video page */
/% VIR R R DU */
static unsigned long video mem start; /% Start of video RAM */
/% WO WA HEE */
static unsigned long video mem end; /* End of video RAM (sort of) #/
/% IR AR CRip) Hitik +/
static unsigned short video port reg; /% Video register select port */
/* SRR T A AR %/
static unsigned short video port val; /* Video register value port */
/% RIS T A A %/
static unsigned short video erase char; /% Char+Attrib to erase with %/
/% BEBR AT IR S AT (0x0720) */
// VAR IX e e H T B B A
static unsigned long origin; /% Used for EGA/VGA fast scroll */// scr start,
/% M EGA/VGA PR B =/ // B N Atk
static unsigned long scr end; /% Used for EGA/VGA fast scroll */
/% FHF EGA/VGA PR BE */ // WBHEAR Uity N A7 Huhik
static unsigned long pos; [/ HETEER N BN WA B
static unsigned long  x,y; /] AHDGARALE
static unsigned long top, bottom; /] BENNTIATAT S IRATAT 5 -
// state HTHRUIALEE ESC % SUPHIN Y 5120 . npar, par [] T4 ESC 721 A b 2E S 40
74 static unsigned long state=0; // ANST ¥ LA P HI AL BARES o
75 static unsigned long  npar, par[NPAR]; // ANST ¥ XCFREIFHIZ HASOMZ HORAL.
static unsigned long ques=0;
static unsigned char attr=0x07; /] TR EYE (RIEAT) .
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79 static void sysbeep(void) ; /] BRGIEN R

8L /*
82 # this is what the terminal answers to a ESC-Z or csiOc
83 % query (= vtl00 response).

84 #/
/%
* TSR 2 R Y ESC-Z B csi0c it sk M2 (=vt 100 M) .
*/

// csi — ¥EHIFEH 5] 28 (Control Sequence Introducer) .
85 #define RESPONSE “\033[?1:2¢”
86
87 /% NOTE! gotoxy thinks x==video num columns is ok */
/¥ ! gotoxy BREAN x==video num columns, XiZIEHAM =/
/1] BRERERR MHTALE
//?ﬁ:MMX*%ﬁ%EW%:mmY*%ﬁ%Eﬁ%o
[/ AL B AR ' x, y, HABIE pos $& MDGHRE B s N AE T IR A B

88 static inline void gotoxy(unsigned int new x, unsigned int new_y)

89 {
[/ IMEENRD AR T 5 R g S, sE AR TS S BRI KA TR, R .
90 if (new x > video num columns || new y >= video num lines)
91 return;
/) ERTCHAT AR AR R HEHTCRRAL B N I AE B AT A B AR B pos.
92 X=new_Xx;
93 y=new_y;
94 pos=origin + y*video size row + (x<<1);
95 }
96

/) RRRRBER G R A A

97 static inline void set origin(void)

98 {

99 cli(;
[/ IR R R T A v12, RE B AEREGHHE T A 96, KR D)
// 84, FERLL 2 FARER R L 1 75 o AT RN BoR WAFERER

100 outb p(12, video port reg);
101 outb p(0xff&((origin-video mem start)>>9), video port val);

o [/ PIERE BRI TS 13, ARG S AGERGHEERT ARE) 1 ALERRERLL 2,
102 outb p(13, video port reg):

103 outb p(0xff&((origin-video mem start)>>1), video port val);
104 stiQ;

105 }

106

) BB AT RREE DR FBED .
/) WBERRE D N AT S AT AR S UL .
107 static void scrup(void)

108 {
[/ R EREAIE EGA, WIHAT LA #R1E
109 if (video type == VIDEO TYPE EGAC || video type == VIDEO TYPE EGAM)
110 {
/) MR LT top=0, BaIEIT bottom=video num lines=25, WK RIEHE 0] FHE5).
111 if (ltop & bottom == video num lines) {

// DR R NN AR IR AL B R origin IR N RS AT BR A AR B A AL, R
/7 ATCHRS A AL LR B R AT R 7 A R4 ser_end HOALEL
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112 origin += video size row;
113 pos += video size row;
114 scr end += video size row;

// AR B A i fm — A s AR TN B B R WAEFREE scr_end B T SERR BRI AE IR B, TUDRE

/] ENENEEIEE G RN RGN S video mem start &b, FFEEHRILKHIAT FIEN S 45
if (scr end > video mem end) {

// %0 — eax (EBRFFFHEME) s %1 — ecx (CEIRZSFAIHATE) Frdt NI 245 50/2, UK FHE) ;

// %2 - edi (WoRWAERRIAITE video mem_start); %3 — esi (Bf4: BAT N W AFIRIAALE origin) o

// BEhrn: ledi]l=dlesil, Bahecx MEF

—
—
(@]

116 _asm_ (“cldin|t” // TEIT AL

117 “rep\nlt” [/ TEERE, BB N AR
118 “movsl\n|t” // AR BIR WA AR AL

119 “movl video num columns, %1\n\t” // ecx=1 {TFFFH.
120 “rep\nlt” // TEFAT BIEEANT A

121 “stosw”

122 ::7a” (video erase char),

123 “c” ((video num lines—1)%*video num columns>>1),
124 ’D” (video mem start),

125 ”S” (origin)

126 on” dl” si )

// K B N AF AR 3 Ja 1S oL, i%ﬁiﬁﬁ%ﬁﬁﬁ%ﬁ@?ﬂﬁ%@ﬁﬁ%ﬁ\ FEFRAL B FE 5 RO 3 R ity
// RN AEFREE ser_end.

127 scr_end —= origin-video mem start;
128 pos —= origin-video mem start;
129 origin = video mem start;

130 } else {

// ISR B S ) B R w e N N AEFE BT ser_end A BR WAEHI A 3 video mem end, W) HFEAE
/) AT LN (R
// %0 — eax (FEBRFZFFHENE) s %1 - ecx (RIRZFFATED 5 %2 — edi (BEHEATN NAF 55— 1T TFERAL) 5

131 _asm_ ("eld\n\t” // 57 A
132 “rep\nlt” /) EEEAE, fEHHIAT B
133 “stosw” /] ENEEBRTTF (P EAE) o
134 ::7a” (video erase char),
135 “c” (video num columns),
136 “D” (scr_end-video size row)
137 ex” a7
138 }
[/ ) BRI S NGB ) B N A Y () AR AR AR A B A
139 set_origin();

[/ TBWRRA SIS 5. WRIR R INFREAT top FFERIWATE AT IR RS 14T (MER 147) « BERT ELEE
/] B BE%E TR AT top B BEHEAR v BT A AT XN ) W os ARSI 1) EAEEh 1 AT, IR B BLIAT IR N
/] R

// %0-eax (FEBRTFFFHEYE) s %l-ecx (top 17 F 1 AT IR B BEHEAAT W4T BT NI N A7 K750 5

// %2-edi (top 4T FTAL I NAEAL D) ; %3-esi (top+1 4T AT AL N AT B .

140 } else {

141 _asm_ (“eld|n|t” // G TT AL

142 “repln\t” /] AR, 4 top+] 3] bottom 4T
143 “movsi\n\t” /TR N A RS B top AT ITUR AL .
144 “movl video num columns, %%ecx\n\t” // ecx = 1475540,
145 “rep\n|t” /) AEHAT BN R T .

146 “stosw”

147 11 7a” (video erase char),

148 “c” ((bottom—top—1)*video num columns>>1),
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77

149 D” (origintvideo size rowktop),
150 ’S” (origintvideo size row*(top+1))
151 ex” 7di” Ysi)

152 }

153 }

[/ R RERANE EGA G2 MDA) ,  WUHAAT R A Bt DR MDA 7<% 2 A 3 M B8 Hh s v
[/ HINEDL, RIS BEhBAESREE, T LK HLANKT B2 A B I N A7 Y S 7 A A O DL SAR BE . A B
// JiiE5 BGA ARRERR B B DL e 4.

154 else /* Not EGA/VGA #/

155 {

156 ~asm_ (“cld\n\t”

157 “rep\n\t”

158 “movsI\n\t”

159 “movl video num columns, %%ecx\n\t”
160 “rep\n\t”

161 “stosw”

162 ::"a” (video erase char),

163 “c” ((bottom-top—1)*video num columns>>1),
164 “D” (origint+video size rowktop),
165 ’S” (origintvideo size rowk(top+1))
166 ex” di” Tei )

167 }

168 }

169

[/ A &S —1T (R DR B .
[/ KRR O W BT, BEARERRNA R RSN 14T, EREBEIITGEATH B M B—ET. 0L
/) FEFPHIR G . AP J5EYS scrup O AL, JURSH T IER S B N A7 50 AN B B ES b 78 26 A 1
/7 B, SR AR AT IR, R R 2 AT W E — AR T as = A
170 static void scrdown (void)
{
// IR B oREEE BGA, NHAT T HIHRAE.
[/ [22UFS it Rl else AR SE A —HREWT U AR B2 5 AL EE G 2 X 54T 55 V) A7 062 ]
172 if (video type == VIDEO TYPE EGAC || video type == VIDEO TYPE EGAM)
173 {
// %0-eax (FEBRTF-AF+EIE) 5 %l-ecx (top AT IFUAEN BF#ARAT-1 AT AT EITX B 1 W AF K 240
// %2—edi (BEFeA NG — MK TALE) ; %3-esi (FRFBIECRE 2 175 — MK FALE) «
// BT lesi]l=dledi], Bahecx MEF

—_
—_

174 ~asm_ (“stdln\t” // BT
175 “repln\t” // EEEAE, W R top 173 bottom-1 4T
176 “movsl\n\t” /] RS LR A ES AR
177 “addl $2, ¥%edi\n\t” /* %edi has been decremented by 4 #/
/% %edi Tk 4, ROMIETT IR BR FAF */
178 “movl video num columns, %%ecx\n\t” // & ecx=1 {TFERE.
179 “rep\nlt” /) BERTFRFIEAN LT
180 “stosw”
181 ::"a” (video erase char),
182 “c” ((bottom-top—1)*video num columns>>1),
183 “D” (origin+video size rowkbottom—4),
184 ’S” (origintvideo size row*(bottom-1)-4)
185 ax” “ex” “di” "si”)
186 }

// WHRASE EGA B RIAY, NHATLL N E/E CHArS Binsgas—+6) .
else /% Not EGA/VGA */

—
[©¢]
3
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188 {

189 _asm__ (“std\n\t”

190 “rep\n\t”

191 “movsl\n\t”

192 “addl $2, %%edi\n\t” /% %edi has been decremented by 4 */
193 “movl video num columns, %%ecx\n\t”

194 “rep\n\t”

195 “stosw”

196 ::"a” (video erase char),

197 “c” ((bottom-top—1)*video num columns>>1),
198 “D” (origin+video size rowkbottom—4),

199 ”S” (origint+video size row*(bottom—1)-4)
200 ax” Tex” "di” 7si”)

201 }

202 }

203

/1)) kAL E N 4T (1f - line feed #1T).

204 static void 1f(void)

205 {
/) AEROCHR A AAEERIECR 2 172 )5, W ERABSOUAR i AR y++, FFRBOUPRR Y Eos WAL &
// pos (ML BERE—AT T FOR N N AFCRE) .

206 if (y+1<bottom) f{
207 vt
208 pos += video size row;
209 return;
210 }
// ETEAFRA R BT
211 scrup () ;
212 )
213

//// ks ER—4T (ri - reverse line feed IaJ#4T) .

214 static void ri(void)

215 {
[/ WMERSARATEE 147 E, W EEZE SO YR T bR y—, FFIREOEARN N 2R AP pos, 2
[/ BtFE B AT A TN Y B AR B A

216 if (y>top) |
217 Y
218 pos —= video_size row;
219 return;
220 )
/] EWFTEAR BN A AT,
221 scrdown () ;
222 )
223

)/ SRRREIFIES 150 5) £ (er — carriage return [I%E) .

224 static void cr(void)

225 {
/) FERRITERIF %2 B0 FU B EARITLE BRI 1) N A7 K
226 pos —= x<<1;
227 x=0;
228 }
229

) BROGRRRT T (AR L) (del - delete M) .
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230 static void del (void)

231 {
[/ WFICHREATAEAE 0 81, JURREGhnoxs B A7 B 455 pos JFIR 2 745 Cof N & b — AN F45) . AR5
/) B MR ERR A E AR 1, NIRRT R B T HEER .

232 if (0

233 pos —= 2;

234 X3

235 *(unsigned short *)pos = video erase char;

237 }

/11 MR Bt b5 YeARAr EAH IR 4, AR 3 AL, csi — #7515 5484 (Control Sequence
// Introducer) .
// ANST #% SLJ¥%1: "ESC [s) (s = 0 BHERICHRBIpEAERun: 1 MIBRBERETF IR BIEhRAL; 2 BEBEMIER) .
// ¥ par — XN L s.

239 static void csi_J(int par)

240 {
241 long count asm_ (“cx?); /] BN AT AR AR
242 long start asm (7di”);
243
/TSR A 23 AR T 6 P 5 ORI B T 4 ) B os AR
244 switch (par) {
245 case 0: /* erase from cursor to end of display */ /* PEGYChrEI A */
246 count = (scr_end-pos) >>1;
247 start = pos;
248 break;
249 case 1: /% erase from start to cursor #*/ /* MR MBFHIFUG BDCARAE I 745 */
250 count = (pos—origin)>>1;
251 start = origin;
252 break;
253 case 2: /% erase whole display */ /% MFR#EAN BT LRFAF */
254 count = video num columns * video num lines;
255 start = origin;
256 break;
257 default:
258 return;
259 }

// AR JE Al R R A AT S B A R T
// %0 — ecx (CEMBRII TR count) s %1 — edi (WMERERVEFFGEHAE) s %2 - eax (EAMHEERTFD
260 ~asm_ ("ecldln\t”

261 “rep\n\t”

262 “stosw|n|t”

263 £+ %" (count),

264 D7 (start), “a” (video erase char)
265 en” di )

266 }

267

) MRAT I S AR AL BN RSy ATk B
// ANST ¥ L4517 "ESC [sK (s = 0 WMHBREATR; 1 MITEMER; 2 BATHRMIER) .

268 static void csi K(int par)

269 {
270 long count asm  (“cx"); // AR,
271 long start asm_ (7di”);
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272
/7 SRS =Pl L e B e N R T AP EORU R T 46 (4 2 7s A
273 switch (par) f{
274 case 0: /* erase from cursor to end of line ¥/ /+* WRICHRTAT R TR */
275 if (x>=video num columns)
276 return;
277 count = video num columns—x;
278 start = pos;
279 break;
280 case 1: /* erase from start of line to cursor #/ /* WERMATIFAREIEhrAL */
281 start = pos — (x<<1);
282 count = (x<{video num columns)?x:video num columns;
283 break;
284 case 2: /% erase whole line #/ /+ WHATTRrMER */
285 start = pos — (x<<1);
286 count = video num_columns;
287 break;
288 default:
289 return;
290 }

// AR JE Al R R A AT S B A R T
// %0 — ecx (ELMBRITFAFEL count) s %1 — edi (BIBRERVETF UG HIE) 5 %2 — eax CHANMIEERTAF) o
291 _asm_ (“cld|n\t”

292 “rep\nlt”

293 “stoswln\t”

294 e’ (count)

295 10” (start), “a” (video erase char)
296 ex” di 3,

297 }

298

//// RUEEE(ER) (RUFEREFAFERT, . T RIZ%k. W, REE .
// ANST H# SCFFFP4: "ESC [nm' o n = 0 IEWBan: 1 I 4 InFRlg:, 7 kE; 27 E% B
299 void csi_m(void)

300 {

301 int i;

302

303 for (i=0;i<=npar;i++)

304 switch (par[i]) {

305 case 0:attr=0x07;break;
306 case l:attr=0x0f;break;
307 case 4:attr=0x0f;break;
308 case 7:attr=0x70;break;
309 case 27:attr=0x07;break;
310 }

311 )

312

//// ¥ E B EhR .
// WRYE 7 NAE AR AT AT B pos, BB BT il o Y bR 1 B B o
313 static inline void set cursor (void)

{

— =
[S2IN

cliQ;
/) TS R G P AT A IR PR R B 2 A7 A v 14 ks 9ir Bon i B s ) . RIEE AN EER
/) AEALE R (WA E) 9 MRR S TR BURE R L 2) o SEA T RN R WA .

208



W6 PR ASIKEIFEY  linux/kernel/chr—drv/

w
—
»

outb p(14, video port reg);
outh p (0xff&((pos—video mem start)>>9), video port val);
// B RE|FAERIER r15, FEREhR LA BRI B A,

w
=
-3

318 outb p(15, video port reg);

319 outh p (0xff&((pos-video mem start)>>1), video port val);
320 sti();

321}

322

/1) RIEXF i VT100 FrIWE T 41 o
[/ AW R F RN BB
323 static void respond(struct tty struct * tty)

324 {
325 char * p = RESPONSE;

326

327 cliQ; EL]

328 while (xp) { AR ==y NETINTR

329 PUTCH (*p, tty—>read q) ;

330 ptt;

331 )

332 stiQ; // TEd.

333 copy_to_cooked (tty) ; // FAFRIER RN BB Z )
334 }

335

/1] AEIARIEARAN — R T4 o

336 static void insert char (void)

337 {

338 int i=x;

339 unsigned short tmp, old = video erase char;
340 unsigned short * p = (unsigned short *) pos;
341

/] HHFIHRITAT T ARt FAERR TR AE N ARPT7E A«
/] F— AT A TR, AT RR — TR R 2 #2002

342 while (i++<video num columns) {
343 tmp=*p;

Eéi *p=old;

345 old=tmp;

346 ptt;

347 }

348 }

349

/) AR T OUDERRANE B A AT D
/) BRI CARITAEAT B SEE 10) F 34T

350 static void insert line(void)

351 {

352 int oldtop, oldbottom;

353

354 oldtop=top; // ARLEJR top, bottom fH.
355 oldbottom=bottom;

356 top=y; /] BE R BT URAT o
357 bottom = video num lines; // B R NRIGAT .
358 scrdown () ; /) MWICHRITERAL, BN MiRB—1T.
359 top=oldtop; // PRE )R top, bottom {H.
360 bottom=oldbottom;
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361 }
362

/11 MBI CHRAL B — N4
363 static void delete char (void)

364 {
365 int i:
366 unsigned short * p = (unsigned short *) pos;
367
// RS ehREE B B, R
368 if (x>=video num columns)
369 return;
/] WO — AN AR BT R I 745 e —# .
370 1=x;
371 while (++i < video num columns) {
372 kp = *(p+l);
373 ptt;
374 }

/] BTG FRAOSRRR F (A2 45) -
*%p = video erase char;

w

7
7
7

(@a]

w
»

}

w
-3

//1] R ICHRTEAT o
/] WOCHRITEAT AR b e A BT
378 static void delete line(void)

379 {

380 int oldtop, oldbottom;

381

382 oldtop=top; // RFFJE top, bottom {H.
383 oldbottom=bottom;

384 top=y; /) WE BRI GAT .
385 bottom = video num lines; /] WE RS GT
386 scrup () ; /) WICkRIFUG AL, RN 2 I BRI —AT .
387 top=oldtop; // PRE R top, bottom {H.
388 bottom=oldbottom;

389 }

390

/) FERFRAAE nr AFAT
// ANSI % X FF7#%1: "ESC [n@ .
// 2% nr = EIfln.

391 static void csi_at(unsigned int nr)

392 {

[/ WMRARAR AR T AT ARH, WO — AT AR5 AT R 8 nr 5 0, WHEHAN 1 AMF5T.
393 if (nr > video _num columns)
394 nr = video num columns;
395 else if (!nr)
396 nr = 1;

// VR ANTR E R
397 while (nr—)
398 insert char();
399 }
400

/) TERRRLE AT nr 4T
// ANSI % SUF-F5 5% ESC [nL
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401 static void csi L(unsigned int nr)

409
410

(IS

11
1

(IS
[N}

~
ja
w

(IS
—
(IS

~
ja
)]

~
ja
»

.
—
-3

S
—
[o¢)

S
—
Ne)

S
DO
S

421
422

{

[/ WRARA BT ECR T B 2 AT, WO b on AT 4G AT nr 5 0, WHRA 147,

if (nr > video num lines)

nr = video num lines;
else if (!'nr)
nr = 1;
// PEAIEANTR EATE nr.
while (nr——)
insert line();

}

/17 MERIEFRAE ) nr ASFAF
// ANSI % SUJ7%1: "ESC [nP .
static void csi P(unsigned int nr)

{

[/ WERMER K P AR T AT TR, WO AT PR 5 2

if (nr > video num columns)
nr = video num columns;
else if (!nr)
nr = 1;
/] PEIMIR TR 2 45 nr s
while (nr—)
delete char();

}

/1] MBRICHRAE ) nr 47 .
// ANST ¥ X J¥%1: "ESC [nM .
static void csi M(unsigned int nr)

{

FRH nr 50, MMER 1

N B S

NFA

) R TEOC T AR TR I R SR THG A BRI e 0, JIMER 147

423
424
425
426
427
428
429
430
431
432
433

434
435
436
437
438
439
440
441

if (nhr > video num lines)

nr = video num lines;
else if (!'nr)
nr=1;
[/ PEAMERTE EATH nr.
while (nr——)
delete line();
}
static int saved x=0; /] ARAFI R .
static int saved y=0; /] REEWIRRAT S o

/1] ARAE AT ERRALE
static void save cur(void)

{
saved x=Xx;

saved y=y;
}

/1] B RAF I CARAL E

static void restore cur(void)

{
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442 gotoxy (saved x, saved y);
443 }
444
/1] BG5S R
[/ MR tty BB R AT, I RaRTERE R b
445 void con write(struct tty struct * tty)

446 {
447 int nr;
448 char c;
149

/) SRR S G A T BT TAT R ne, SRR AT IS REAS AT AT AR B
450 nr = CHARS (tty—>write q);
451 while (nr——) {

/) WEBFIP A o MR T AR R T AR state SMBIAREE . ARAS 2 I HREAOE B
// state = 0: AR BEBURIRE 4; B BURIRE 1, HPRHARE [
// L JFURIRZAS 0, IF HP A2 5 SCF4F ESC (0x1b = 033 = 27);

// 2: FUBRE L, HHTPRE [
// 3¢ JFURIRAS 20 BUE B RA 3, JFHZARRE ) Bils .
// 4: FUBIRA 3, JFHFARIAR ) B
452 GETCH (tty—>write_q, c);
453 switch(state) {
454 case 0:
/) MRFFFA R R (e>31), I HWARY JRFARF (c<127), W
455 if (c>31 && c<127) {
/] A TR AEAEAT RS BoR uw LAAL, WP ORR S 24T k40 IR BOGER AL E X NI N AEFR £ pos.
456 if (x>=video num columns) {
457 X —= video num columns;
458 pos —= video size row;
459 1£0;
460 1
/] R ¢ RIS RAAET pos &b, FFREOEERGHE 141, [RINEKE pos XN HIFEF) 2 AT
461 —asm__ (“movb _attr, %%ah\n\t”
462 “movw %%ax, 51\n\t”
463 ::"a” (¢), “m” (%(short *)pos)
464 2ax’);
465 pos += 2;
466 X+
/) WRFRE ¢ i SUFFF ESC, WAHRE state #1 1,
467 } else if (c==27)
468 state=l;
[/ WMERTFRF ¢ B BATRF(10), BUEEEHIRAF VI (1), sE EHfF FF(12),, WEIDFRE T 17,
469 else if (c==10 || c==11 || c==12)
470 1£0;
[/ WMERTFAE ¢ ZRIZERF CR(13), WP ka8 3) 2 3k51 (0 #1)) .
471 else if (c==13)
472 cr();
/) WRFRF ¢ & DEL(127), WK ks A il — AR 8 ks AR 8A0 » IR Uhr R 2 bR A7 .
473 else if (c==ERASE CHAR(tty))
474 del O ;
// WMERFHF ¢ & BS (backspace, 8), WIROGHRAFE 14, FFAHN R HCHR 0T N A A7 B 5 5 pos.
475 else if (c==8) {
476 if (x) {
477 X
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478 pos —= 2;

479 1
[/ WMERFERF ¢ RACEHIRST TAB9) , WO 21 8 AT ES) bo 5 LI DGR 51 E5E e s R AL
// WKk BT —AT F

480 } else if (c==9) {
481 c=8-(x&7) ;
482 X =c;
483 pos += c<<1;
484 if (x>video num columns) f{
485 x —= video num columns;
486 pos —= video size row;
487 1£0;
188 )
489 c=9;
[/ WRTFAF ¢ SEWAT BEL (), TR TS ek 4, 245 g
490 } else if (c==7)
491 sysbeep () ;
492 break;

/) MR FURASAE 0, 3 H PR 25 U745 ESC(0x1b = 033 = 27), WIELFPRA 1 kb3,
493 case 1:

494 state=0;
[/ MBEFFF e 2 U, WERRE state #3) 2.
495 if (c=="/")
496 state=2;
/) MEBFRF ¢ & E, WPDEH# BT 4797464k (0 41) .
497 else if (c=="£")
498 gotoxy (0, y+1) ;
/) WSS ¢ &M, Weks EFE—17.
499 else if (c=="M")
500 riQ;
/) WMRFRF ¢ & D, WDEks FFE—1T.
501 else if (c=="0")
502 1£0;
/) WMEBFRF ¢ &7, WKL L b N A P4
503 else if (c=="2")
504 respond (tty) ;
[/ METRF ¢ 2 T, WRAE DRI E . FEXEAEEH ! MIZE (c==T7).
505 else if (x=="7")
506 save cur () ;
/) WA ¢ 28, NIV B R ORAE DA B . TR AU S NiZ&Z (c=="8),
507 else if (x=="8")
508 restore cur() ;
509 break;
[/ WMRFERSE 1, HEH B850 U, W RIPIRES 2 SkRAab P,
510 case 2:
[/ BN BSC e SCERF IR AN S HUE FH AL B par (1352, RS9I E npar $R10 &0, I HEEIRES
[/ 30 LI FRFAE 2, W EHEERPRA 3 LB, W77/, FEPRE 3 B4 AL.
511 for (npar=0; npar<NPAR; npar++)
512 par [npar]=0;
513 npar=0;
ol4 state=3;
515 if (ques=(c="7"))
516 break;
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/7 TORFCREIRAS 2, 8 FOREIRA 3, HIR TR 8T, WIZE FImAREE,
case 3:

[/ R ¢ s, JEHA par AW, RS HEN 1.

(@)]
—
-~

518 if (c==", & npar<NPAR-1) f{
519 npar++;
520 break;
[/ R ¢ REUFTAY 09, WHRZ P AT AR BUE IF S npar TR 51HIINZL AL 10 BEFIEL
521 } else if (e>="" & c<="9") {
522 par [npar]=10%par [npar]+c—"";
523 break;
/) B WHERPRES 4.
524 } else state=4;

[/ WERERAIEIRES 3, IFHFAEAR" ) sy, MR RPRES 4 b2, H R ARG state=0.
525 case 4:

526 state=0;
527 switch(c) {
[/ AERTA ¢ &6 B 7, W par [JHEE—ANSEMAERI 5. HISANE, MROGIRAE .
528 case 'G’: case ' :
529 if (par[0]) par[0]-—;
530 gotoxy (par[0], y) ;
531 break;
[/ MBFRF e &N, WS HEREO s ERINATE . 52800 0 N L —1T.
532 case 'A:
533 if (!par[0]) par[0]++;
534 gotoxy (x, y-par[0]) ;
535 break;
[/ MPFFF ¢ & B E e, W ANSERIOChR FRINATE. =S80 0 W17,
536 case 'B’: case ‘e’:
537 if (!par[0]) par[0]++;
538 gotoxy (x, y+par[0]) ;
539 break;
[/ MPFRF e & CE a, W ANSERIChA B E. HSHC8 0 WA,
540 case '(’: case ‘a’:
541 if (!par[0]) par[0]++;
542 gotoxy (x+par[0], y) ;
543 break;
/) WMRFRF e &' D, W ANSEREO R AR E . HZHCh 0 WA —F%.
544 case ‘D’
545 if (par[0]) par[0]++;
546 gotoxy (x-par[0],y);
547 break;
/) WMRFRF ¢ & B W ANSEREO0hR 0 SR AATE, FFWIE 0 5. HSHC08 0 W17,
548 case £’
549 if (!par[0]) par[0]++;
550 gotoxy (0, y+par[0]) ;
551 break;
/) WMRFRF ¢ & F WA SEREO0hR 0 LR AATE, FFWIE 0 5. #HSH08 0 W BB 1T,
552 case F’:
553 if (!par[0]) par[0]++;
554 gotoxy (0, y—par[0]) ;
555 break;
/) MPEFFF e & d, WA SERE AR IR AT 5 L0 150 .
556 case 'd’:
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557 if (par[0]) par[0]-—;
558 gotoxy (x, par[0]) ;
559 break;
[/ WMEFRF ¢ & W E £, WEE—NSEAREHBRINAT S, B oASERELO BB 55 .
560 case 'H’: case 'f7:
561 if (par[0]) par[0]-—;
562 if (par[1]) par[1]-—-;
563 gotoxy (par[1], par[0]) ;
564 break;

[/ WERTAT ¢ R T WSS EACK DO hR P A A7 B B (45 7K
// ANST e X J7%1: "ESC [sT (s = 0 MIERJehn®I s kin: | MERBEHITIREDE R 2 B IMER) o

565 case J:
566 csi J(par[0]);
567 break;

[/ WRTAF ¢ K, WS ANSEHACK OB e B AT b 7 A7 AT IR AR BE ) 7 5
// ANST ¥ SUFHF/¥51: "ESC [sK (s = 0 MIBREATR; 1 MITAIHER; 2 BEATHRINER) »

568 case 'A’:
569 csi K(par[0]);
570 break;
[/ WRTRF ¢ &L, FORTEICARALE AN n AT (ANST % 45741 ESC [nL)
571 case 'L’:
572 csi L(par[0]);
573 break;
[/ WRTRE ¢ W, FOREIEhR AL EAMNER n 47 (ANST # 3C7 45741 ESC [nM') .
574 case M’:
575 csi M(par[0]);
576 break;
/) ARTRT ¢ &P, FORIEICARALE AL MR n AT (ANST B L4554 ESC [nP”) .
577 case P’:
578 csi P(par[0]);
579 break;
[/ WRTRE ¢ '@, FIREIChR A EAMEA n AT (ANST # U757 41" BSC [n@) .
580 case '@
581 csi_at(par[0]);
582 break;

[/ MR ¢ e m', FoRECRCER AL AT o, B R R IR, OB A%
// ANST ¥ P F5 41 "ESC [nm' o n = 0 IEFBoR: 1 W0k 4 &g 7 kE; 27 EW 2R,

583 case ‘m’:
584 csim();
585 break;
/) WMRFRF e &, WFR WA S EBBCEIR BRI T T M kAT 5.
586 case 'r’:
587 if (par[0]) par[0]-—;
588 if (!par[1]) par[1] = video num lines;
589 if (par[0] < par[1] &&
590 par[1] <= video num lines) {
591 top=par[0];
592 bottom=par[1];
593 }
594 break;
[/ MR TET ¢ s, MIZRIRRAE DGR IT AL &
595 case 's:
596 save cur();
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597 break;
/) WMEFRF ¢ @& u, MIFIRYK SRR B R R A7 IR AL B AL
598 case ‘u’:
599 restore cur();
600 break;
601 }
602 1
603 }
// A iRYE I E RDCARALE, ) BRI R IR ChR BoRA B
604 set_cursor () ;
605 }

607 /*

608 * void con init(void);

609 #

610 #* This routine initalizes console interrupts, and does nothing

611 * else. If you want the screen to clear, call tty write with

612 * the appropriate escape—sequece.

613 *

614 * Reads the Information preserved by setup. s to determine the current display
615 * type and sets everything accordingly.

616 =/

* void con_init(void);

* XANTRTHIMGA I a R, A A B, W R ARAR LR BT g, A
* Y SRR tty_write O BREL
*
*

BEHC setup. s FRFPORAF IR R, I LARAE 2T s 428, JF BB TS 4.

*/
617 void con_init (void)
618 {
619 register unsigned char a;
620 char *display desc = 722727
621 char *display ptr;
622
623 video num columns = ORIG VIDEO COLS; /] IR BN TR AL
624 video size row = video num columns * 2; // BATHTAHFTEL.
625 video num lines = ORIG VIDEO LINES; /] BIRE ER TP RATEL
626 video page = ORIG _VIDEO PAGE; // AR R G .
627 video erase char = 0x0720; /] BEBRTAF (0x20 BoRF4F,  0x07 2B i) .
628
/) WRIEAG WoR B AT 7, WRR 2 0 Bt .
629 if (ORIG VIDEO MODE == 7) /* Is this a monochrome display? #*/
630 {
631 video mem start = 0xb0000; /) BB SRR AR A .
632 video port reg = 0x3b4; /) BCERR R G| A AT A
633 video port val = 0x3b5; /) R R A AT A S ]

// A4 BIOS " int 0x10 ZhAE 0x12 FRAFH) Bl 5 5, HW Bon RRO SR Rt 20 Br k.
// W AT AR v R Dy BT 2K BX A AR [FEANGE T 0x10, WJUEA] & EGA <o DRIIHI46G
/) WoRFEAL Sy EGA Huth; BTl G A7 K i ik 0xb8000; I W /s 2 i I8 - 4AF B 247 EGAm” o
// AERGAWIEE A IR s 24008 A B0 WO AE b A B .

634 if ((ORIG_VIDEO EGA BX & Oxff) != 0x10)

635 {
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636 video type = VIDEO TYPE EGAM; // ¥ & W n2K%Y (EGA Hifh)
637 video mem end = 0xb8000; // BB TR WA AR ik
638 display desc = "EGAm”, /) WETRTRERF
639 1

// WS BX A A MESET 0x10, BB 0 IR~ MDA, T B AH Y S 40
640 else

641 {

642 video type = VIDEO TYPE MDA;  // %' B x2R%A (MDA Hifh),
643 video mem end = 0xb2000; [/ WE SR WA AR mit
644 display desc = “#IDA”; [/ BB BRHIR TR
645 }

646 }

// MR BIRBERAK 7, WA, N T SR ARG by 0xb800; B Rl R 51 % A7
// et D HuhEhy 0x3d4; B 75 A7 g o 1 Hhitk 24 0x3d5.

647 else /% If not, it is color. #/
648 {
649 video mem start = 0xb8000; [/ BRNAF A H L .
650 video_port reg = 0x3d4; /] BCERAO BN R G| A A A
651 video port val = 0x3d5; /] BCERAD BN B A A A
/) BRAIWT R R AR BX ANEET 0x10, W B 2 EGA Bor K.
652 if ((ORIG_VIDEO EGA BX & Oxff) != 0x10)
653 {
654 video_type = VIDEO TYPE EGAC; // ¥'& W/nFKAY (EGA ).
655 video mem end = 0xbc000; // BB BN WA AR sk
656 display desc = "EGAc”: /) WETRTRERF
657 }
// R BX TAE AR EAE T 0x10, MUEW]JE CGA Son o B EAH N 24
658 else
659 {
660 video type = VIDEO TYPE CGA; // % '& B KA (CGA) .
661 video mem end = 0xba000; // BB BN WA AR sk
662 display desc = “#CGA”; // BB SR HR AT H
663 }
664 }
665
666 /% Let the user known what kind of display driver we are using */

/% AEH P AE R ATIEAE AT 2K SR IR AR T */
667
[/ AEBRREAT FAR SR R R A B . SR 720 G T R S B BRI AR I A A B AL
[/ ER BoRiRER display ptr dRBIFAE AT A M ZE 4 DERAE (BN FREH 2 N, BRI 8) .

668 display ptr = ((char *)video mem start) + video size row — 8;
[/ RGN AR 5, R HARERH AN TR I A T
669 while (kdisplay desc)
670 {
671 *kdisplay ptr+tt = *display desc++; /] EHIFAT
672 display ptrt+; /) BHEN AR .
673 }
674
675 /% Initialize the variables used for scrolling (mostly EGA/VGA) */
/% IR TR bR AL & (2] T EGA/VGA) =/
676
677 origin = video mem start; // BB WoR W A7 .
678 scr_end = video mem start + video num lines * video size row; // &RE&EHRNAFHE,
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679 top =0; /) BT

680 bottom = video num lines; // BET S,

681

682 gotoxy (ORIG X, ORIG Y) ; /] HIEHICHRALE x, y FIRE IR AR B pos.
683 set_trap gate (0x21, &keyboard interrupt); // BB HEEL A WIFEBETT.

684 outb p(inb p(0x21)&0xfd, 0x21) ; // B 8259A oot EERL TR TR BE e, U TRQL.
685 a=inb_p(0x61) ; // FEIR T HCEH A I 1 0x61 (8255A ¥t 1 PB) .
686 outb_p(a]0x80, 0x61) ; /) BCEEE LA TAE (B 7 BAD)

687 outb (a, 0x61) ; // FRAVEEEL AR, MU AL R R .

688 }

689 /* from bsd-net-2: */

690

) ik,
// AL 8255A PB iy AL 1 AL 0.
691 void sysbeepstop (void)

692 {
693 /% disable counter 2 %/ /% ZEILGEm4s 2 %/
694 outb (inb_p(0x61) &0xFC, 0x61);
695 }
696
697 int beepcount = 0;
698
// JT BN

// 8255A 5 v PB it AL 1 IR R 88 0T 1145 55 A2 0 HIAE 8253 jEIN &% 2 YT IME ) g I 431
/) HrH KRR RS, TEA R SRR RIR . NI By e sy, FFEPD: HeJF)E PB g d
/) AL T RE 0 CEALLD ARG 1 I a8 Acik— 2 I e I A 1 mg

699 static void sysbeep(void)

700 f{

701 /* enable counter 2 #/ /* JFJAEm#% 2 */

702 outb p(inb p(0x61) |3, 0x61);

703 /% set command for counter 2, 2 byte write */ /% LW EHEMNE2 Wl */
704 outb p(0xB6, 0x43);

705 /% send 0x637 for 750 HZ */ /+ VEMIZ K T50HZ, PIGIEE FHE 0x637 */
706 outb p(0x37, 0x42);

707 outh (0x06, 0x42) ;

708 /% 1/8 second */ /% WEWI [y 1/8 #b */

709 beepcount = HZ/8;

710 }

711

6.8.3 HEER

6.8.3.1 BREHIFRIE

X LA R I S 2% S s R AU I 138 T MDA CGAL BGA 1 VGA (g7 fz il )i F gm A i 11
X2 A S CGA M) MC6845 (W e sy, JLAFKA A& W Mg Z. HrLL CGA/EGA/VGA ¥
(0x3d0-0x3df) AFIBEAT I, MDA f%if 11 )2 0x3b0 — 0x3bf.

X R R RAT AR NIEAL BSOS En RINRGI A4, PR BB A o i i

B — (c0-r17), SAEAI S PR 15000 1. LB o (RO 247 550 D L et
A A B T A
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Fz CCAmOFHFRAMEIER

iy 11 B/ | BAEE

0x3d4d |5 CRT (6845) 5| 75 7. F TRl i 1 0x3b5 1y 1) 11 %A~ Hde 27 47 2%
(ro-r17) .
0x3d5 (= CRT (6845) B4l 75 A7 d% o Horh B 25 A7 8% r12-115 ] LAk,

B AR DI RE B L 3K

0x3d8 w5 | B AR

7. 7-6 AKH:

f7 5=1 FetFINAR;

f7 4=1 640%200 &R,

7 3=1 FEVFRAN;

f7 2=1 Bt oR;

fir 1=1 BEBA: =0 SUAKEI

£ 0=1 80425 SUAMI; =0 40%25 UARIA .

0x3d9 BE/5 | CGA M A e . EBPITRHMEE.,
7 7-6 AH;
fi7 5=1 Wit 5 (cyan) . % (magenta) . M (white);

=0 WE s, 4 (red). 4t (green). ¥ (blue);
fif 4=1 ¥R BRI AT S,
£ 3=1 B9 Bor 40425 HUHE. 3204200 fIHF 5. 640%200 (IR 50,
fi7 2=1 GR2Ifh: 40%25 FIUHE. 320%200 fEF HE. 640%200 A HI 5%
7 1=1 BoRgkh . 40%25 [KIUHE. 320%200 (K75 5. 640%200 (K15
f7 0=1 B/Rifh: 40%25 FIUHE. 320%200 fEF 5t 640%200 FHT 5%

0x3da 5% CGA B IR T 1748 -

7 7-4 KH;

£ 3=1 7EaE R B

B 2=1 JEEETF G =0 JEERETTF CHaHH

£ 1=1 WA R

£ 0=1 WJUAATIERV M BoRNAE; =0 SBPAEAE H B A7

0x3db 5 THBROCER A (BADGETHAR).
0x3dc B/E | TR ECERE CGREDCEIEEARO.

MC6845 HEREIIE F 173 R ¥ItAE
iy | R Li¥iva Be/5 | 40%25 sl | 80%25 i | BB
r0 | KPR RS S 5 0x38 0x71 0x38
rl | KT ERERFEL S 5 0x28 0x50 0x28
r2 | KPFEEPAE S = 0x2d 0x5a 0x2d
T3 IR [R]85 ik v o J8E TR 5 0x0a 0x0a 0x0a
rd | EHFEFRE FT | E Ox1f Ox1f 0x7f
r5 | EEFPIK T AT | 5 0x06 0x06 0x06
r6 | WEEBRERFH T |5 0x19 0x19 0x64
r7 BRI A FRAT | B Oxlc Oxlc 0x70
r8 AT /B AT IR 5 0x02 0x02 0x02
r9 | BKHRITEL AT | 5 0x07 0x07 0x01
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rl0 | JEFRITFURALE AT | 5 0x06 0x06 0x06
rll | JEhREi AL E AT | 5 0x07 0x07 0x07
rl12 | BRI E () 5 0x00 0x00 0x00
r13 | WoR WA A E (i) 5 0x00 0x00 0x00
rl4 | bR SET E (R W/ | AR

r15 | Sk Hr e E (%) W/

rl6 | BEYHTAE (5) {5 EES

rl7 | BESHTAE (IK) 5

6.8.3.2 RFRIR(EIRIE

VRV AR W 5 58 TTURAT AN EE oRAT IR — BRSCAR  R)_ERS 3 (1) L343 scrol 1 up) 8RR 30 (7 F
53l scroll down) , WIHUKSBE B AE 2 Won AE EXT N BRAE N A — AN DS, 82K R s N m EF%
RS W s A7 ) S RS8N KB N 25 1) T A s RERE o L n) R 8. (ERE bt 2 Fop ik B o
A P R AP AA AT B origin LACAERE P A AR T o S0 T XX P A 45 11 B P P O

I EAES), BRI R SRR W AE T R ] R R 3l S AT AR AE s W AFTE B N IR O, i RIG
T B ) N A7 R B UG 24 A0 B s WA UG AL . (video_mem start) FIKIR{E video_mem end Z [A],
2 T B R g R AR B R AL BRI A] o AELR 060 N B RE () N AE AL B ) R RSN T SE
b 27 WAE IR RS (video mem end) SXAHENL, w5 EER B0 N BoR N A7 8, DAORIE T AT 4117 e Ak
AR HEA R NAEIE N o AR G oL, R e 2R RS Y. () N A7 s 3 21 S Br 2 7m AF B T
A7 B AL (video mem start) .

FEFHSC BRI AL B R > =P BT o G AR BT AE s UG AL origing SRJA TR Y. BF i N A7 Kcdfs
ST R AE TS (video_mem_end) , 1 SRGEE Y BURE B F NEFR A A7 O AS 3 21 52 B8 B 7s A AF I T R
A EAL (video mem start) s dJa X ¥ 3l Fide b M BLIHAT SR AR5 . LN Prs. bl
(a) Xf 22— ] LG D0, B (b) XA 75 EERZ 3 A A7 5080 I (R 7 2 o

< BIRWNAF TR > <3 origin
oricinT
Hroorigin
JFFHE A A0S | — o ik
> %EEE%W ¥ <er end
§ | L — TH sk
[er end = ot et
€4 <ser end &
A il
er pn\
< ERRER 3
o H S th 77

() b (b) T B s 1
B &R (scroll up) #ERERE
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1) NGB BRI ERAE S 1 BB, B RX PR SREMEOL, JUR M TR A B, DA
e BB, JF HAEDE S BB K A A8 H A7 A AV I o 00 B e i N Ae DR R 2380
B s WA IR AR S o

6.8.3.3 ANSI ¥ UZHIFF

SR A PR BRSSO RN e GBS A th B (R e . T H IS
PRl AT A, AR AT — E BRI A RAULAE B4 s — A4 WX F 7, LT Ll dy
A RIEATEERR . I o AR S . o T BB (KR AT AL B R, I T 6 283428 1
AHEAT SR A . WG VR R TR RS & L

A T8 ASCTT R R FF 3L 1 32 44 (0x00 — Ox1f 8% 0-31) LA J&Z 4% DEL (0x7f 8% 127), Z: LK
SKHR) ASCTT e o T — AN g FEI I 2y 0 2 K FH L 1 — AN ARV A3 205, i e s 2 4
BAEET . Fltn, XHF VT100 265 BT % F B4 B2 WoR R s,

T EHIFH

EHlTrRr | )\t | N3 | Action Taken

NUL 000 0x00 Ignored on input (not stored in input buffer; see full duplex protocol).
ENQ 005 0x05 Transmit answerback message

BEL 007 0x07 Sound bell tone from keyboard

BS 010 0x08 Move the cursor to the left one character position, unless it is at

the left margin, in which case no action occurs

HT 011 0x09 Move the cursor to the next tab stop, or to the right margin if no further
tab stops are present on the line

LF 012 0x0a This code causes a line feed or a new line operation. (See new line
mode) .

VT 013 0x0b Interpreted as LF.

FF 014 0x0c Interpreted as LF.

CR 015 0x0d Move cursor to the left margin on the current line

SO 016 0x0e Invoke Gl character set, as designated by SCS control sequence

ST 017 0x0f Select GO character set, as selected by ESC ( sequence

XON 021 0x11 Causes terminal to resume transmission

XOFF 023 0x13 Causes terminal to stop transmitted all codes except XOFF and XON.

CAN 030 0x18 If sent during a control sequence, the sequence is immediately

terminated and not executed. It also causes the error character to be

displayed.
SUB 032 Oxla Interpreted as CAN.
ESC 033 0x1b Invokes a control sequence
DEL 177 0x7f Ignored on input (not stored in input buffer)

BHIFH L h ANST (GEEEFbrvE /s American National Standards Institute) &5 K br:
X3.64-1977, FEHIFAESR th— L PR/ 0 ) — MR P AT P 41, L e EBIXAS P71 I A
CATHEZE R b, SR — e i ERE, than, Bathe. MIBRTRF MIBRAT. AT adE
MNATEEEAE . ANST #2572 th DL R — 285 EA T 3= 4
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FEHIFF#15] A5 (Control Sequence Introducer — CSI): Fon—MNERFH, SO T H.
AL SR IS — RV A5 SUREIT AR . 3%, — M CST #AEH ESC [

Z4 (Parameter) : ZF/NEE N TR — AN EUE .

BUEZE (Numeric Parameter): Ron—PMEIMNSEL T n LR,

S (Selective Parameter): HTM—IhRE FHEFER N TIhEE, —BH s £on. Wy, H
{2 NEFSE AT RER, WilE o S LA T4, lin: CST sa;sb;sc F I1EH
J£5 CSI sa F CSI sb F CSI sc F5e4—FEH.

SHF 7 (Parameter String): M5 IFISEETT .

BOME (Default) : B T € — MEBE A 0 Wih, Biaise — 5 IReFHCHI{E.

5 F4F (Final character): HT45W—AN Lz iy 41

I A T BT T IRIE, IR TR PRI R, BSC [ 0:4;7n

ESC[O0 ;4 ; 7m
| A TM\
LS
|
ST
cs1 R
T L A SRR
Esc Seq Function
ElnA move cursor up n lines
E[nB move cursor down n lines
E[nC move cursor right n characters
E[nD move cursor left n characters
Eln move cursor to character position n
Elna move cursor right n characters
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Elnd move cursor to line n

Elne move cursor down n lines

E[nF move cursor to start of line, n lines up
E[nE move cursor to start of line, n lines down

Ely;xH Move cursor to x, v E[H homes cursor
Ely;xf Move cursor to x, y
E[nZ Move cursor back n tab stops
E[nL Insert n blank lines
E[n@ Insert n blank characters
E[nM Delete n lines
E[nP Delete n characters
E[nJ Erase part or all of display:
n = 0 from cursor to end of display,
n = 1 from begin of display to cursor,
n = 2 entire display.
E[nK Erase part or all of line:
n = 0 from cursor to end of line,
n = 1 from begin of line to cursor,
n = 2 entire line.
E[nX Erase n characters

E[nS Scroll display n lines up (forward)

E[nT Scroll display n lines down (reverse)
E[nm Set character attributes:

n = 0 normal attribute (all off)

n = 1 bold

n = 4 underscore

n = 5 blink

n = 7 reverse

n = 3X set foreground color

n = 4X set background color

X = 0 black X =1 red

X = 2 green X = 3 brown

X = 4 blue X = 5 magenta

X = 6 cyan X = 7 white

You can set more than one thing by separating them with a
semi—colon. eg. E[0;1:33:40m

Els Save cursor position

Elu Restore saved cursor position

E means 0X1B

if n is 0 then it can also be left off

E[0] == E[J
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B 7T E FEHAEDE (nath)

7.1 BhE

5% linux/kernel/math B3R

Name Size Last modified (GMT) Description

=N Makefile 936 bytes 1991-11-18 00:21:45

math_emulate.c 1023 bytes 1991-11-23 15:36:34

7.2 Makefile 34

7.2.1 ThgEHEIR

7.2.2 KADERE

B linux/kernel/math/Makefile 314

Makefile for the FREAX-kernel character device drivers

Note! Dependencies are done automagically by 'make dep’, which also
removes any old dependencies. DON'T put your own dependencies here
unless it’s something special (ie not a .c file).

| [o [O1 v [ DO [—
H H H H H H H H H®

FREAX (Linux) P % 7455 5 7% DR SO FE 7 1 Makefile A
R Ml R A make dep” HEIHHTHY, ©HA B ZBIERIMKBUS B AEIRE K
# USRS B IX B, BR AR B SO CHBIARSE AN, ¢ ST RO

AR =gar  # GNU [ — @RISR ERRR Y, T B0 LA S VRS SO h il A
AS =gas  # GNU HIC4ife .
LD =gld  # GNU HUEERER .
LDFLAGS =-s —x # EHEMIFIAMNSE, —s Ml X B A 7516 B —x BRI &5~
cC =gcc  # GNU CiBZgmitse.
# N AT C PR PIEI. —Wall WoRIT ML EE: -0 kD, A ARRS K BRI AT I 7] 5
# —fstrength-reduce fLALTEA AT, HixETE S A&, —fomit-frame—pointer 45 WSARAEA LAEE

# IHELLFREL; —fcombine-regs B IFFA7as, WM AAasRINEH; ~finline-functions ¥ T fij
# /N R A IR N RS s —mstring-insns Linus H GHMMPLALIEDL, UG AT

—
(=N Nejloo]

—_ [
DO |—

1

w
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—_
S

—
(@]

—_
[op}

—
-3

18 .c.s:
19 $(CC) §(CFLAGS) \
20 =S —o $*k.s §<
# NIRRT, s IEMFE P SO IR R o HARSCHF . 22 47 2 SEBZERVE I AR a4
21 .s.o0:
22 $(AS) —c —o $*.0 §<
23 .c.o: # RPUEI, * ¢ - 0 HbRSUHE. ANTIESE
24 $(CC) §(CFLAGS) \
25 -c -0 $*k.0 §<
2
27 OBJS = math emulate.o # X Hbr AR & 0BJS.
28
29 math.a: $(0OBJS) # TR T 5EH4cAT OBIS Ja Al F I 1l () iy 2342 i H b math. a 23 f
30 $(AR) rcs math.a $(0BJS)
31 sync
32
# FIAEIU A TEE TE. 44047 make clean’ N, si&HAT THIMM S, EBRITH W
# ORISR e SO R A A, I SR B AR SO, I HAS BRI R B
33 clean:
34 rm —f core *.o0 *. a tmp make
35 for i in *.c;do rm —f "basename $$i .c .s;done
36
# RS H REGIIU A TR A SO 2 R A S R . AR
# AT AT R R T sed X Makefile XM CRZASCHE) HEATAREE, % A MIFR Makefile
# SO gt Dependencies’ AT HIMI T E 4T, AR tmp make I 4. SR)5 %) kernel/math/
# H FIEEA C AT gee TALB A4
# M bR &S VR TIAL BERL P 4 H H IR AN H AR SCHRARDCHE RN, I HOX SR 754 make V2.
# PR NESOE, TRACPERE R4 A make BRI, HLgE B A N AR R SR H AR
# SO AN B HAROROC R -1 SO AL T Sk U AR o HEIAL 3 SR AR S I 21 1
# SCfF tmp make 1Y, AR REX IR N SCEE S I OR 1) Makefile SCAH.
37 dep:
38 sed ~ /\#t\#\# Dependencies/q < Makefile > tmp make
39 (for i in *.c:;do echo -n “echo $$i | sed s, \.c,\.s,” 7 7: \
40 $(CPP) -M $$i;done) >> tmp make
41 cp tmp make Makefile
42
43 ### Dependencies:

# —nostdinc —I../include AME BN ER AL HELE SO, Mg Hax iy (. /.. /include) .

CFLAGS =-Wall -0 —fstrength-reduce —fomit-frame-pointer —fcombine-regs \
—finline—functions —mstring—insns —nostdinc -I../../include

# CHTALFRIETT. —E HizAT C ArAbHE, XA HRE I C BT WAk HH 1K A 2 25 S 4 th B br v i

# s E R E B ;s —nostdine —1.. /.. /include [AlHT.

CPP =gcc —E —nostdinc -I1../../include

# N AR R make AR TR AT HE BT A AL ¢ SCPFRIRE AR s TEGRRET o UK dir &
# JR1E gee KM CFLAGS Prfig s Mk it C AU g P Jm AREAC gtz 1k (=S) , i/
# AR C ST AR S o BRI OL S DT AR RV RE 7 SO 44 2 St € SCF 44
# LB e b s JE8. —o Fonrat i SCF AR, Hbisx s (i$e) & A3 H AR,
# $AURE —NE gt IXRRERF G 4. ¢ 30T
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7.3 math-emulation.c 12JF

7.3.1 Thaefmik

7.3.2 REZERE
B|Z% linux/kernel/math/math emulate.c F&FF

1 /%
2 # linux/kernel/math/math emulate. c
3 #
4 * (C) 1991 Linus Torvalds
5 #
6
7 /%
8 * This directory should contain the math-emulation code.
9 #* Currently only results in a signal.
10 #/
/%
% Hok Nz S B AW . H AT — M55 .
*/
11
12 #include <signal.h> [ AT IR E E SR TR, ST A LR T 1A e s
13
14 #include <linux/sched.h> // PREEREFRICHE, 8 X TAES45H task struct. #IERIESS 0 4R,

/] A TR T SRR E AR i N\ 2 G R O TR

15 #include <linux/kernel.h> // WAZKICHF. &4 LN L H R B 58 & L.
16 #include <asm/segment.h> // BURMKICIF. 58 X TH RBUA A a AR RN I 9 bR 2
17

//// AL BLES A R EL
// AR B C B, 2L (kernel/math/system call.s, 169 47).

18 void math emulate (long edi, long esi, long ebp, long sys call ret
19 long eax, long ebx, long ecx, long edx,

20 unsigned short fs,unsigned short es,unsigned short ds,

21 unsigned long eip, unsigned short cs, unsigned long eflags
22 unsigned short ss, unsigned long esp)

23 {

24 unsigned char first, second;

25

26 /#* 0x0007 means user code space #*/

/% 0x0007 Fox H ARG 25 1] */

// JEPEFF 0x000F FRoRIE il A fF R A FF R 5 1ME=1, BIARASAS] . Wk A7 4% s ANFET 0x000F
/) MK es — & R WAL BERT, RAENZAAR AN, MHHE, SR cs:eip H, FHERER
/] NP TRERCATR” , R EATENLRE

27 if (cs != 0x000F) {
28 printk ( “math emulate: %04x:%08x\n\r’, cs, eip);
29 panic( “Math emulation needed in kernel”) ;
30 }
/) WO s X HERE first A second, S7niX28¥id, JF4vERE S EF R {5 5 SIGFPE.
31 first = get fs byte((char *) ((*&eip)+t));
32 second = get fs byte((char *) ((k&eip)++));
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33 printk ( “%04x:%08x %02x %02x\n\r’, cs, eip—2, first, second) ;
34 current—>signal |= 1<<(SIGFPE-1);

35}

36

/)] TR AR T A A 3 R

// AR B C BRi%L, 2L (kernel/math/system call.s, 14547),
37 void math error (void)
38 {

/) R TE A (DLARSERE ) WEBR I idn k. WAR SRR FAL 7.
39 ~asm__ ("fnclex”);

/) W EAMESATH I b BEES W) ja) EAMT S ROE b BEES A 5 o

40 if (last task used math)

41 last task used math->signal |= 1<<(SIGFPE-1):
42 '}

43
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% 8E RS (fs)

8.1 #tik
Name Size Last modified (GMT) Description

Makefile 5053 bytes 1991-12-02 03:21:31 m
@ bitmap. ¢ 4042 bytes 1991-11-26 21:31:53 m
03 block dev.c 1422 bytes 1991-10-31 17:19:55 m
buffer. ¢ 9072 bytes 1991-12-06 20:21:00 m
@ char_dev. c 2103 bytes 1991-11-19 09:10:22

I% exec. ¢ 9134 bytes 1991-12-01 20:01:01 m
fentl. ¢ 1455 bytes 1991-10-02 14:16:29 m
@ file dev.c 1852 bytes 1991-12-01 19:02:43 m
I% file table.c 122 bytes 1991-10-02 14:16:29 m
inode. ¢ 6933 bytes 1991-12-06 20:16:35 m
@ ioctl.c 977 bytes 1991-11-19 09:13:05

Ig namei. c 16562 bytes 1991-11-25 19:19:59 m
open. ¢ 4340 bytes 1991-11-25 19:21:01 m
@ pipe.c 2385 bytes 1991-10-18 19:02:33 m
Ig read write.c 2802 bytes 1991-11-25 15:47:20 m
stat. c 1175 bytes 1991-10-02 14:16:29 m
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super. ¢ 5628 bytes 1991-12-06 20:10:12 m

@ truncate. c 1148 bytes 1991-10-02 14:16:29 m

8.2 Makefile 34

8.2.1 Thgefmik

8.2.2 RiZEH
5k linux/fs/Makefile X

1 AR =gar & GNU M QbR Y, T ATEE . B DL TR SO i T
2 AS =gas  # GNU [ 4nRE)F.

3 CC =gcc  # GNU CiEHgniras.

4 LD =gld  # GNU [fEHFLF.

B CPERETIET. —Wall By A M5 s -0 MRAIET, PLAARRE K B FNPAT I 1] 5
# -fstrength-reduce AR PHATAUND, FFBRE R A E; —fomit—frame-pointer 44 WE PRAFAN L L
# MAESEFE4EL; —fcombine-regs & 3E 717 4s, WD TR, —mstring—insns Linus H
# AL, CUSATREH; —nostdine —1../include AN FHERIABS42 P AL & S0k, T
# JHIXHEARE Hx i (. /include) o
CFLAGS =-Wall -0 —fstrength-reduce —fcombine-regs —fomit-frame-pointer \
-mstring—insns —nostdinc —I../include

o o

# CHUALBEIED, —E JUsqT C prAbEl, XHETA e M C 27 dEAT A 2 4 Ak BE 25 S %t B AR vy
# i e M SO s —nostdine —1.. /include [AIHY .
CPP =gcc —E —nostdinc -I../include

# NI AAUNR 7R make FH R TS fir K0 BT . ¢ SCPF AR R s IEGRESY o 00 O i &
# F54E gec SKHJ CFLAGS BTt s fa Iiiny C A2 P8 Jo AREATVE Gt 1k (=S) , A=Aty
# NS C TR BRSSO o BRIAEOL T B AL AV G R 7 SCA 44 8 it € ST 44
# LB e b s Jag. —o R SRR, s s (2i$e) & A3 H iR R,
# SAURE e A, KRR FF G 4. ¢ KISt

9 .c.s:

10 $(CC) $(CFLAGS) \

11 -S -0 $*.s5 §<

# BT *. ¢ AR Rk, o RS0, AREATERE.

12 .c.o:

13 $(CC) $(CFLAGS) \
14 —-¢ -0 $*. 0 ¥

# R IR AR BT . s TGP SO PR IR, o HARSCHF. 16 AT SEBLIZIRAF I R b dr &
15 .s.o0:
16 $(AS) o $*.0 $<

17
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# € H ARSI 0BJS,

18 OBJS= open.o read write.o inode.o file table.o buffer.o super.o \

19 block dev.o char dev.o file dev.o stat.o exec.o pipe.o namei.o \
20 bitmap.o fentl.o ioctl.o truncate.o

21

# LEAT 1SS A OBJS Ja AT T 1 (¥ iy 82 i H AR fs. 0

22
23
24

26
27
28

fs.o: $(0BJS)
$(LD) -r —o fs.o $(0OBJS)

# RO TR AR U347 make clean’ I, FUEHAT 26-—27 47 LiIdn 4, LT 4%
#OERA IS T em’ RESCPEINBR i, ZEI-F 55 SO B AAFAERI SO, IF HA B IR

25 clean:
rm —f core *.0 *. a tmp make
for i in *.c;do rm —f "basename $$i .c .s;done
# A H bR eI TR A S SO 2 TR OO R VAR
# AT R AT sed X Makefile SCfF GXHRIE A ) BATAEE, Frd I HER Makefile
# SCfFH #8# Dependencies’ ATEHIFTAAT CRIMA 35 FFEGHIAT) 5 FFAERL tmp make
# RN SO BOATHIERD o SRJEX) £s/H& FINEE—A C SUHFHAT gee TRAREEHRAE.
# M AR VR TAL BERE P4t R RS H AR SCAFAH SRR, I HOX e 75 5 make 57
# XFE—NESOE, TRASPERL R4 A make BRI, HLgh B A R AR R SO H AR
# OR8N B FLARO OC R —— 1 S AL I Sk SR AR o ST 3 5 SRR A I 2 11 )
# SCMF tmp_make T, AR JE B I SO BGHT I Makefile S
dep:
sed ' /\#\#\# Dependencies/q < Makefile > tmp make
(for i in *.c;do $(CPP) M $$i;done) >> tmp make
cp tmp _make Makefile
##t# Dependencies:

bitmap.o : bitmap.c ../include/string.h ../include/linux/sched.h \
../include/linux/head.h .. /include/linux/fs.h ../include/sys/types.h \
../include/linux/mm. h .. /include/signal.h ../include/linux/kernel.h

block dev.o : block dev.c ../include/errno.h ../include/linux/sched. h \
../include/linux/head.h .. /include/linux/fs.h ../include/sys/types.h \
../include/linux/mm. h .. /include/signal.h ../include/linux/kernel.h \
../include/asm/segment. h .. /include/asm/system. h

buffer.o : buffer.c ../include/stdarg.h ../include/linux/config.h \
../include/linux/sched. h ../include/linux/head. h .. /include/linux/fs.h \
../include/sys/types. h ../include/linux/mm. h .. /include/signal.h \
../include/linux/kernel.h ../include/asm/system. h ../include/asm/io. h

char dev.o : char dev.c ../include/errno.h ../include/sys/types.h \
../include/linux/sched. h ../include/linux/head. h .. /include/linux/fs.h \
../include/linux/mm. h .. /include/signal.h ../include/linux/kernel.h \
../include/asm/segment. h .. /include/asm/io. h

50 exec.o : exec.c ../include/errno.h ../include/string.h \

../include/sys/stat.h .. /include/sys/types.h .. /include/a.out. h \
../include/linux/fs.h .. /include/linux/sched. h ../include/linux/head.h \
../include/linux/mm. h .. /include/signal.h ../include/linux/kernel.h \
../include/asm/segment. h

fentl.o : fentl.c .. /include/string.h .. /include/errno.h \
../include/linux/sched.h .. /include/linux/head.h ../include/linux/fs.h \
../include/sys/types.h ../include/linux/mm. h ../include/signal.h \
../include/linux/kernel.h ../include/asm/segment.h ../include/fentl. h \
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59 ../include/sys/stat.h

60 file dev.o : file dev.c ../include/errno.h ../include/fcntl.h \

61 ../include/sys/types.h ../include/linux/sched.h ../include/linux/head.h \
62 ../include/linux/fs.h ../include/linux/mm.h ../include/signal.h \

63 ../include/linux/kernel.h ../include/asm/segment.h

64 file table.o : file_table.c ../include/linux/fs.h ../include/sys/types.h
65 inode.o : inode.c ../include/string.h ../include/sys/stat.h \

66 ../include/sys/types.h ../include/linux/sched.h ../include/linux/head.h \
67 ../include/linux/fs.h ../include/linux/mm.h ../include/signal.h \

68 ../include/linux/kernel.h ../include/asm/system. h

69 ioctl.o : ioctl.c ../include/string.h ../include/errno.h \

70 ../include/sys/stat.h ../include/sys/types.h ../include/linux/sched.h \
71  ../include/linux/head.h ../include/linux/fs.h ../include/linux/mm.h \

72 ../include/signal.h

73 namei.o : namei.c ../include/linux/sched.h ../include/linux/head.h \

74 ../include/linux/fs.h ../include/sys/types.h ../include/linux/mm. h \

75 ../include/signal.h ../include/linux/kernel.h .. /include/asm/segment.h \
76 ../include/string.h ../include/fcntl.h .. /include/errno.h \

77 ../include/const.h ../include/sys/stat.h

78 open.o : open.c ../include/string.h ../include/errno.h ../include/fentl.h \
79 ../include/sys/types.h ../include/utime.h ../include/sys/stat.h \

80 ../include/linux/sched.h ../include/linux/head.h ../include/linux/fs.h \
81 ../include/linux/mm.h ../include/signal.h ../include/linux/tty.h \

82 ../include/termios.h ../include/linux/kernel.h ../include/asm/segment.h
83 pipe.o : pipe.c ../include/signal.h ../include/sys/types.h \

84 ../include/linux/sched.h ../include/linux/head.h ../include/linux/fs.h \
85 ../include/linux/mm.h ../include/asm/segment.h

86 read write.o : read write.c ../include/sys/stat.h ../include/sys/types.h \
87 ../include/errno.h ../include/linux/kernel.h ../include/linux/sched.h \
88 ../include/linux/head.h ../include/linux/fs.h ../include/linux/mm. h \
89 ../include/signal.h ../include/asm/segment. h

90 stat.o : stat.c ../include/errno.h ../include/sys/stat.h \

91 ../include/sys/types.h ../include/linux/fs.h ../include/linux/sched.h \
92 ../include/linux/head.h ../include/linux/mm. h ../include/signal.h \

93 ../include/linux/kernel.h ../include/asm/segment.h

94 super.o : super.c ../include/linux/config.h ../include/linux/sched.h \

95 ../include/linux/head.h ../include/linux/fs.h ../include/sys/types.h \
96 ../include/linux/mm.h ../include/signal.h ../include/linux/kernel.h \
97 .. /include/asm/system. h ../include/errno.h ../include/sys/stat.h

98 truncate.o : truncate.c ../include/linux/sched.h ../include/linux/head.h \
99 ../include/linux/fs.h ../include/sys/types.h ../include/linux/mm. h \
100 .. /include/signal.h ../include/sys/stat.h

8.2.3 HEEE

8.3 bitmap.c 2%

8.3.1 Ihgefmik
ZRE F A FACRE 1 A A A R (RER R X B 1A .
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8.3.2 AR
5Iz% linux/fs/bitmap. c #2/F

1 /*
2 # Iinux/fs/bitmap. c
3 #
4 * (C) 1991 Linus Torvalds
5 #
6
7 /# bitmap. ¢ contains the code that handles the inode and block bitmaps */
/* bitmap. ¢ FEIF & A 1 9 SRR AL YT B AR */
8 #include <string.h> [/ TRFERCRICIE . B EE ST B SR T AT A AR A RO\ BRI
9 /) EEATH T HA K] memset () BREL.
10 #include <linux/sched.h> // WJEREFFRICH:, € X TAES45H0) task struct. M55 0 I,

// A YA RIA T S B0 B RSP N 2 G bR B TR R .
11 #include <linux/kernel.h> // W%k, & L H R EINIRIE E Lo

//// ¥fa e bt (addr) &b F— RN AEE . IRAIC G fe 727
// HiN: eax = 0, ecx = FHEEh /> BLOCK SIZE/4, edi = addr.
13 #define clear block(addr) \

14 asm  (“eldin|t”\ // TG T AL .

15 “rep\n|t”\ // EREPAT AR (0D .

16 “stosl” \

17 22 7a” (0), “¢” (BLOCK SIZE/4), "D~ ((long) (addr)): “cx”, “di”)
18

//// BALYR EHUIE TR 2 nr AN ARAS A I ELARRAL (ne mTLUKT 321 ) o IRIAIE EGEREA. (0 B 1) &
// HiAN: %0 - eax GRIFME), %1 — eax(0); %2 - nr, [ifmfE{E; %3 - (addr), addr HINZE.
19 #define set bit(nr, addr) ({\
20 register int res asm_ (“ax?); \
21 asm___ volatile (7btsl %2, %3\n\tseth %%al”: \
22 "=a” (res): 77 (0), 7 (ar), ‘m” (x(addr))); \
23 res;})

/77 BALYE e UGS ne A2 ES AL T LERRAL o IR PR LU AL e (1 85 0) &
// BN %0 - eax GRIEME), %1 - eax(0); %2 - nr, {ifmfE{E; %3 - (addr), addr FJNZE.
25 #tdefine clear bit(nr, addr) ({\
26 register int res asm (“ax?); \
27 _asm__ _ volatile (“btrl %2, %3\n\tsetnb %%al”: \
28 "=a” (res):”” (0), r” (nr), "m” (*(addr))); \
29 res;})

//// M addr HEEFEEE 1A 0 {H LEERAL .
/) I %0 — ecx GRIAME) ; %1 — ecx(0); %2 - esi(addr).
// 1 addr ¥gE b TR A B P SRS 1 N2 0 LRI, 3RS addr 19 LW W A2 (EIR 9] .

31 #define find first zero(addr) ({ \

32 int _ res; \

33 asm_ (“cldin”\ // 5T A .

34 “I:\tlodsI\n\t” \ // W lesi]=Peax.

35 “notl %%eax|\n|t” \ // eax PEEALEU o

36 "bstl %%eax, %%edx\n\t” \ // WAL 0 F1H eax W& 1 IS 1AM, HAWB(HDedx.
37 “je 2f\n\t”\ // W eax HAIE 0, W HTERE: RS 2 4k (40 4T) .

233



W8 = WAL linux/kernel/fs/

38 “add] %%edsx, $hecx\n\t”\  // AWM ecx (ecx TR B AN O (I ELEEA W (E)
39 “jmp 3f\n”" \ // TR BIbR T 3 AL (4580

40 "2: \taddl $32, %%ecx\n\t”\ // BATERE] O ELEFAL, PR ecx Nk 1 ANMK FE AL I As & 32,
41 “empl $8192, %%ecx\nlt”\  // CEFHT 8192 A (1024 FHi) Th?

42 7jl 1b\n” \ // FOREA NS 1 Y, W BBk 2hn S 1 AL, gkgk.
43 73:7\ 2, I ecx RN RIZ & .

11 e’ (res): e (0), 757 (addr) ran” e 7siT s\

45  res;})

46

/1] B dev FEARX Th @2 4R block.
// BATTEEZ Y block HI& HEHLA B LLAFAT
47 void free block(int dev, int block)

48 {
49 struct super block * sb;
50 struct buffer head * bh;
51
[/ MW dev HUHBL R, N SRAR € WA AEAE, WIHASZERL.
52 if (! (sb = get_super(dev)))
b3 panic(“trying to free block on nonexistent device”);
[/ HEBBYS N T HANBEI S B KT R A E RS, WA, ZERL.
54 if (block < sb->s firstdatazone || block >= sb->s nzones)
55 panic(“trying to free block not in datazone”);
// M hash L FHAZIEAR . A3 T IWAINT AT AE, JHE CBE SN, BBazEdE k.
56 bh = get hash table(dev, block) ;
57 if (bh) {
58 if (bh->b count != 1) |
59 printk(“trying to free block (%04x:%d), count=%d\n’,
60 dev, block, bh—>b_count) ;
61 return;
62 1
63 bh->b_dirt=0; /) AR (EBED bREAL.
64 bh->b_uptodate=0; /] AR
65 brelse (bh) ;
66 }

// T block fEHHE X I FE I HICS ON 1 ITHRTED o AR5 XHE P (KB A B THAE,
/SRRSO AL o 2500 Y FERF L R B 0, U EH &S, ZEAL.

67 block —= sb—>s firstdatazone — 1 ; // block = block = (  -1) ;
68 if (clear bit (block&8191, sb—>s zmap[block/8192]->b data)) {
69 printk ("block (%04x:%d) 7, dev,block+sb—>s firstdatazone-1);
70 panic (“free block: bit already cleared”);
71 }
/) EAR N Z BT B T 2 i X 8 b .
72 sb—>s zmap[block/8192]->b dirt = 1;
73}
74

//// A& dev BTG — NI (AR, XBD o REHZHIVS .
// BRI block 2 HE AT B LURRAL o
75 int new_block (int dev)

76 {

i struct buffer head * bh;
78 struct super block * sb;
79 int i, j;

80
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[/ B dev BUBZER, WIERTRE B & AAEAE, WL

81 if (! (sb = get super(dev)))
82 panic(“trying to get new block from nonexistant device”);
[/ FREESAIE, FEREAS 0 LREAL, SRR, REUSCE BT . .
83 j = 8192;
84 for (i=0 ; i<8 ; i++)
85 if (bh=sb->s zmapli])
86 if ((j=find first zero(bh->b_data))<8192)
87 break;

// TR A EA A e AR ) (1>=8 B 1>=8192) B A7 I BT 78 () 22 i H e &% (bh=NULL) W) 3 [=] 0,
// B (BAENEERIYD .
88 it (i>=8 || tbh || j>=8192)
89 return 0;
/) CCE PO NI AR B I EOREAL, R Y LR AL L B, WS, SEAL.
90 if (set bit(j, bh->b data))
91 panic (“new block: bit already set”);
/) BRI IX P B ShR R . W AUETIZ AR PR T % v et I R AR R, T W 4 E 1 AR AR
/) RS EAMEAE . ARG IR0, R

92 bh—->b_dirt = 1;

93 j += i%8192 + sb—>s firstdatazone—1;

94 if (j >= sb—>s nzones)

95 return 0;
[/ R A O s (BRAE) o W RIUZERL.

96 if (! (bh=getblk (dev, j)))

97 panic ( “new block: cannot get block”):
/) RS TRV R 1o A IBERL.

98 if (bh->b_count != 1)

99 panic ( “new block: count is != 17);

/) SRR EEOE R, AR DA . AR RO N, RS
100 clear block (bh->b_data) ;

101 bh->b_uptodate = 1;
102 bh->b dirt = 1;
103 brelse (bh) ;

104 return j;

105 }

106

/) BEER .
/) SEREREI 1 R P A

107 void free inode(struct m_inode * inode)

108 {
109 struct super block * sb;
110 struct buffer head * bh;
111

// R R AREF=NULL, R .
112 if (!inode)
113 return;

/7R A R B RS B 0, BHZAT RUEH], W 0 95 1 T AR, R

114 if (linode—>i dev) {

115 memset (inode, 0, sizeof (*inode)) ;
116 return;

117 }

[/ MR 1 R SRR, WIABRREG, R R, BERL.
if (inode—>i count>1) {

—
—
[oe}
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119 printk (“trying to free inode with count=%d\n”, inode->i_count) ;
120 panic ( “free inode”);
121 }

// RS H SR IUERAA N 0, WIRZRIEAT Fo e SO B SIS % i, ASROREEG T A28 9] 45
122 if (inode—>i nlinks)

123 panic(“trying to free inode with links’);
/) WL AT TR B A B A, NS R AR AT
124 if (! (sb = get_super (inode—>i dev)))
125 panic(“trying to free inode on nonexistent device’);
// IR L RS0 BOR TR B AR WIHAS (05 1 W RREBEHD
126 if (inode->i num < 1 || inode->i num > sb—>s ninodes)
127 panic(“trying to free inode 0 or nonexistant inode’);
/) BRAZ 1 RO N A AN, T R
128 if (! (bh=sb—>s_imap[inode—>i num>>13]))
129 panic (“nonexistent imap in superblock”);

[/ SAE T T RO BT S AL B R BB AL, SRR LR D2 0, T HH

130 if (clear bit(inode—>i num&8191, bh->b data))

131 printk (“free inode: bjt a]ready cleared. \n\r”):
// B S E TR X DB bR, %1 RGP NI

132 bh—->b_dirt = 1;

133 memset (inode, 0, sizeof (*inode)) ;

134 }

135

/1] hvesg dev AL —ANHT 1 T AL RMNHZHT 1T s REL
/) AENAE T R AN 1 R II, JEA T R R AR

136 struct m_inode * new inode(int dev)

137
138 struct m_inode * inode;
139 struct super block * sb;
140 struct buffer head * bh;
141 int i, j;
142
// MAAE 1 19 55 (inode table) HERHX—AN¥ W 1 19 5530 (inode) o
143 if (! (inode=get empty inode()))
144 return NULL;
// R E VA I R
145 if (! (sb = get_super(dev)))
146 panic (“new inode with unknown device’);

[/ 3R, GHREAS 0 B, RIS AL BRURCEZ W R RS .

147 j = 8192;

148 for (i=0 ; i<8 ; i++)

149 if (bh=sb->s imapli])

150 if ((j=find first zero(bh->b_data))<8192)
151 break;

[/ MR AR S IR B B, B L1 BT A ) G2 iR JE AL (bh=NULL) ) 3&[7] 0, 3R (BATASH 1 4550 -

152 if (0bh || j >= 8192 || j+i*8192 > sb—>s ninodes) {
153 iput (inode) ;

154 return NULL;

155 }

/) CEAIR R 1 R 1T s AR R PR, W B AL, WA
if (set_bit(j, bh->b_data))
panic ( “new inode: bit already set”);

[/ B R TR SRR X B bR

—
a1
»

—
1
3
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158 bh->b_dirt = 1;

/] WL 1 s
159 inode—>1i_count=1; // I
160 inode—>i_nlinks=1; /] A H IR
161 inode->i_dev=dev; // 1T ETER AT
162 inode—>i_uid=current—>euid; // 1 ETEHT id.
163 inode—>i gid=current—>egid; // M id.
164 inode—>i_dirt=1; /] EAEShR S EAL .
165 inode—>i num = j + i*8192; [/ RN 1 RS
166 inode—>i mtime = inode—>i atime = inode—>i ctime = CURRENT TIME; // & Ma].
167 return inode; // RIANZ 1 RERE
168 }
169
8.3.3 HERR

8.4 inode.c }EFF

8.4.1 ThfeHmiA
R AT AR 1 W R, R, B R B K B I SO

8.4.2 ELER
F)F linux/fs/inode. c #2F

linux/fs/inode. c

% % % %

(C) 1991 Linus Torvalds
*/

#include <string.h> [/ TR, R X T —EH R BB IR A RS
#tinclude <sys/stat.h> /] SCHRE LSO . B SO B REIRS S50 stat {F FTH .

—
|O [<© [CO |2 |0 |01 [ Lo Do [—

#include <linux/sched.h> // WEEREFRCHE, & X TAESS 450 task struct. FIGHAESS O (%,
[/ B —YH IR TSR E R N FT g bR B TR

#include <linux/kernel.h> // WHSKICHE. & Lok R 20 8 & Yo

#include <linux/mm. h> /) WATE BRSSO o A DT R /)N i SOFH — 26 5 R T ok 2 2

#include <asm/system.h> // FREEKMF. 8 LT BCE BUE SR TT /W15 RN 09 %

—_
—_

struct m inode inode table[NR INODE]={{0,},}; // WAET 1 W5 (NR_INODE=32 Ii) .

static void read inode(struct m inode * inode) ;
static void write inode(struct m inode * inode);

[y =iy i= fog g el el

/1)) ERFFR R 1 AT
// W e, W AT S B AR RIS AR S . HBNZ 1T .
static inline void wait on inode(struct m inode * inode)

{

Do
o

N
—_
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22 cliQ;

23 while (inode—>i_lock)

24 sleep on(&inode—>i wait);
25 sti();

26 }

27

/) RHEER AR BUEE WD .

// IR R OBUE, PR TS B O AN AT TP SRR . HEBNZ 1T AR, AR A I B
28 static inline void lock inode(struct m_inode * inode)
29 {
30 cliQ;
31 while (inode—>i_ lock)
32 sleep on(&inode—>i wait) ;
33 inode—>i_lock=1; /] EBUERRE.
34 stiQ;
35}
36
/17 RFRER 1 AR
/) AL R BUERRS, T IR MR AR A I 1T RO EERE
37 static inline void unlock inode (struct m_inode * inode)
38 {
39 inode—>i_lock=0;
40 wake up (&inode—>i wait);
41 )
42
/1] RERNAF % dev BIPTAH 1 99 ki
/) RN 1 R, W AR e B AT I 1 AU R IR .
43 void invalidate inodes(int dev)
44 |
45 int i;
46 struct m_inode * inode;
47
48 inode = 0+inode table; // AEFEEFE SR I 1 T AR B
49 for(i=0 ; i<NR_INODE ; i++, inode++) { // #33fh i R E4Lh T oy i 9 5.
50 wait_on_inode (inode) ; /) FERRZ A WA ORBD .
51 if (inode—>i dev == dev) { // IR FR A 1 s, )
52 if (inode—>i count) // RIS HEA N 0, RN B2
53 printk( “Znode in use on removed disk\n\r’);
54 inode—>i_dev = inode—>i dirt = 0; // BJfi% i WAl (BE&&SH 055 .
95 }
26 }
57}
58
/1) TR 1 R
/) T NAE SRR BT 1 RS R
59 void sync_inodes (void)
60 {
61 int i;
62 struct m_inode * inode;
63
64 inode = 0+inode table; // AEFEEFE eI 1 T AR B T
65 for (i=0 ; i<NR_INODE ; i++, inodet++) { // #7131 5 M 4aE B4,
66 wait_on_inode (inode) ; /) FERRZ A WA ORBD .
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67 if (inode—>i_dirt & !inode->i pipe) // WnSiZ i F7 & HA & BT A,
68 write inode (inode) ; // WIEH,

69 }

70 }

71

///] B A . (block A7 AP PR %L, bmap — block map)

// Z%0: inode — i TWpi¥REr; block — HHT; create — bR,
/) GRBERR R BT, WX N2 A AN AR I 3l i B R B e

// IRIAl block kPt N AE % & L@ S,

72 static int _bmap(struct m_inode * inode, int block, int create)

73 {
74 struct buffer head * bh;
75 int i;
76
[/ RGBS /NT 0, TBEHL
77 if (block<0)
78 panic (7 bmap.: block<0");

[/ RS KT HEPE + RIS + RIS, B SO R G R RTE L, WAL,

79 if (block >= 7+512+512%512)

80 panic (7 bmap: block>hig”);
/) MFZIGANT T, WHEH EHRER .

81 if (block<7) {
[/ W RAEARE EAL, JFH 1 RO AR (KB FBOA 0, W ) AH Y. B A HE — A
/) Be GEERYE, XBO , JPR A LR SRR S B RPC B . REIRCE 1T B S T,
// B 1R CBSRE . BJE IR A L SE bR e

82 if (create && !inode—>i zone[block])

83 if (inode—>i zone[block]=new block (inode—>i dev)) {
84 inode—>i ctime=CURRENT TIME;

85 inode—>i_dirt=1;

86 }

87 return inode—>i zone[block];

88 }

/) AT >=T, W RPN 74512, LR IR (e . R D6 K AR A T A
89 block —= 7;
90 if (block<512) f{
// RGO, JF HAx 1 W PO N AR BN 0, RSO v O R TR, )5 HA
/) AP AU A L, TR SEBR A S S N e Berh . RS IRE 11T
// OB SR & FME ) ]

91 if (create && !inode—>i zone[7])
92 if (inode—>i zone[7]=new block(inode—>i dev)) {
93 inode—>i_dirt=1;
94 inode—>i_ctime=CURRENT TIME;
9 }
// DL 1N R B O 0, R HIE AR I, kA 0 B H .
96 if (linode—>i_zone[7])
97 return 0;
/) CEHUE A B — IR A
98 if (! (bh = bread(inode->i dev, inode->i zonel7])))
99 return 0;
// BZIR BB 2 block TP (8 4R E 5
100 i = ((unsigned short *) (bh->b data)) [block];
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// WRGE QIR I FLIRHEER K2R block T IIZARIRS 0 0 (U, W HI—fid b G250 , JFik
[/ T 5 block JUAS T BRI T o ARJE EAL IR (1 218 Sihr i

101 if (create && !'i)
102 if (i=new_block (inode—>i dev)) {
103 ((unsigned short *) (bh->b data)) [block]=i;
104 bh—>b_dirt=1;
105 }
// B REBaZ Y, IR BIREAE BT RIS R Y block 2RI .
106 brelse (bh) ;
107 return i;
108 }

/) FEFPEA TR, RMEEHEPE ki, AR R TR IR AR I AL BE
// K block PR 2 MR A A Bl (512) .
109 block —= 512;
// GNHGEH R I H 1 S R IR B 0, MRS BE R TAE I R AR ) — S
/) AR, ISP N AR B b . A 1 R B X ARG L A
if (create && !inode—>i zone[8])
if (inode->i zone[8]=new block (inode—>i dev)) {
inode—>1 dirt=1;
inode—>1 ctime=CURRENT TIME;

©

—
—
o

—_
—_
—_

—_
—
[N

—
—
w

—
—
S

}
// U 1A A IR R B 0, RGP RN, Iz H] 0 B H .
if (!inode->i zone[8])
return 0;
/) MO IR PR — e
if (! (bh=bread(inode->i dev, inode->i zone[8])))
return 0;
/) WOZ IR EH — 2B B 56 (block/512) T (255 B .
i = ((unsigned short *)bh->b data) [block>>9];
// WA I B RS — R e 2 (block/512) Wi (R85 04 0 1935, T Hig— Wi
// B GEEE R IR g, IRk kR ) — e 58 (block/512) T4 T 2%
[/ RIS o ARG B IR AR — R OB bR . RSB IR [l — 2
if (create && !i)
if (i=new block(inode—>i dev)) {
((unsigned short *) (bh—>b data)) [block>>9]=i;
bh->b dirt=1;

—
—
(@]

—
—
[op}

—
—
-3

—
—
[0}

—
—
©

[
Do
o

—_

2

—
Do |—

—
w

2

—
(IS

1
brelse (bh) ;
// WU R AR ) S 0, SRR S RERL PRI, IR A 0GR HY .
126 if (1)
127 return 0;
// R IR AR g,
128 if (! (bh=bread(inode->i dev, i)))
129 return 0;
/) B R block TP HZHEPCS . (55 E 511 5204 T BRE block fEAVEL 511)
130 i = ((unsigned short *)bh->b data) [block&511];
// W AN H R E block Trh 2 ARES O 0 1916, WU R RS E G2 , fER
/) BEAFEAEE B . IRk e 28 block T Tz i@ e s (1) o RGBT ¥
// EAEMEE .
if (create && !i)
if (i=new block(inode—>i dev)) {
((unsigned short *) (bh—>b data)) [block&511]=1;

—
(@a]

o

— = =
L W
W DD |—

240



W8 = WAL linux/kernel/fs/

134 bh—->b dirt=1;
135 }
// B JEREOZ IR ) — gk, IR [RIfg A B BB I Y block (I 4EH S .
136 brelse (bh) ;
137 return 1i;
138 }
13

/777 AR 1 SR BB block fER A RNV ()2 AR S
140 int bmap (struct m_inode * inode, int block)

141 {
142 return _bmap (inode, block, 0) ;
143 }
144

/) GIEEHR block EREE FXNAB T, FEIRFIE A L B

145 int create block (struct m_inode * inode, int block)
146 {

147 return _bmap (inode, block, 1) ;

148 }

149

/177 B 1A (RH N .
150 void iput(struct m_inode * inode)

151 {

152 if (!inode)

153 return;

154 wait on inode (inode) ; // %EfF inode 1 i AAREE (W O EBEITE)
155 if (!inode—>i_count)

156 panic(“iput: trying to free free inode”) ;

/7 WRORETE 1A, WA SRR E R, SIHIREOR 1, i BEAT 5 R ] 5 R
[/ EEN WA TR, PR SR G, D EBr SMEERRE, IFRE

157 if (inode—>i pipe) {
158 wake up (&inode—>i wait);
159 if (——inode—>i count)
160 return;
161 free page (inode—>i size);
162 inode—>1_count=0;
163 inode—>i_dirt=0;
164 inode—>1 pipe=0;
165 return;
166 )
/) AR 1 RO B =0, WPRF G RO S VG 1, R[]
167 if (linode—>i dev) {
168 inode—>i_count—;
169 return;
170 }

[/ IR A SO 1 A, IR AR B 0 TR RS, WIRIE L A . SRR 1T S AR
171 if (S ISBLK(inode->i mode)) {

172 sync_dev (inode->i_zone[0]) ;
173 wait_on_inode (inode) ;
174 }
175 repeat:

/) AR RS TR T 1, W 1.
176 if (inode—>i_count>1) {
177 inode—>i_count——;
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178 return;
179 }
// W RO 0, WIREGZ 1 T s T s, JERBO% 1 A
180 if (!inode—>i nlinks) {
181 truncate (inode) ;
182 free inode (inode) ;
183 return;
184 }
/) WRZ A R ORI ES, WBERTIZ 1R, RS 1 AR
185 if (inode—>i dirt) {
186 write inode (inode) ; /* we can sleep — so do again #/
187 wait_on_inode (inode) ;
188 goto repeat;

—_
co
©

}
/71 RS T EOE I 1.

190 inode—>i_count——;
191 return;

192 )

193

T J/// Wi (inode table) PERECANERIA i 4 I
/) FHEIHEL count 0 1 1 4, RIS RGIEE, JRIAIHIEE .

194 struct m_inode * get empty inode(void)

195 {
196 struct m_inode * inode;
197 static struct m_inode * last inode = inode table; // last inode f§[n] i 5 ST,
198 int i;
199
200 do {
// AR 1R K.
201 inode = NULL;
202 for (i = NR INODE; i ; i—) {
// R last_inode V&I 1 1 KM B SE 1 U2 )5, WRERF R i 1 m&ITR AL,
203 if (++last_inode >= inode table + NR_INODE)
204 last inode = inode table;

/MR last inode BN i W AR 0, WA REHRAIZAR 1A, ik inode JR1H
[/ % . WL 1 R S SRS R BUE bR 0, WBATH DML % 1 4R TR G

205 if (!last inode—>i count) {

206 inode = last_inode;

207 if (!inode—>i dirt && !inode->i lock)
208 break;

209 )

210 }

// IEEAT R BNAN 1 49 A (inode=NULL) , TUPEF38AS 1 5 55 4T Ep R AERIR A, JE5ENL.
211 if (!inode) {

212 for (i=0 ; i<NR_INODE ; i++)
213 printk ("%04x: %6d\t”, inode table[i].i dev,
214 inode table[i].i num);
215 panic ("No free inodes in mem’);
216 }
/) FEREZ L RS Cl R N BB .
217 wait _on_inode (inode) ;
[/ WMRZ 1 R OB SRS ECEAL T, WX 1 RURIET, ISR X 1T AR
218 while (inode—>i dirt) {
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219 write inode (inode) ;

220 wait _on_inode (inode) ;

221 1

222 } while (inode—>i count); // S i 5 g IS, WEDH 40 1 15 A
// CEREIR 1 I WP 1 RN ATE SR, JFESIHARE R 1, REZ 1 SR

223 memset (inode, 0, sizeof (*inode)) ;

224 inode—>i_count = 1;

225 return inode;

226 }

227

/) BREUEE A R W SREN (SR NULL TSR
/) RS R, AR A, ARSI A R A R
/) BRIEIARRI © A AR N 2 GE B RIS H) , WAL fR, B i AR R,

228 struct m_inode * get pipe inode (void)

229 {

230 struct m_inode * inode;

231

232 if (!(inode = get empty inode())) [/ WERARANE A 115 U3 [A] NULL .
233 return NULL;

234 if (!(inode—>i_size=get free page())) { // WA i _size FEBHRMZEMNX.
235 inode—>i_count = 0; /) MR CEEFNNAE, W

236 return NULL; // BEIZ 1, FFIR[FINULL.
237 }

238 inode—>i_count = 2; /% sum of readers/writers */ /¥ /5WHHE I */
239 PIPE HEAD (*inode) = PIPE TAIL (*inode) = 0;

240 inode—>i pipe = 1; // B RO ETEATH bR .

241 return inode; // RIE] A RRE

242 }

243

/77 VRS BRGSO R
// nr - i WS,
244 struct m_inode * iget(int dev, int nr)

245 |

246 struct m inode * inode, * empty;

247

248 if (!dev)

249 panic (“iget with dev==0");
/) T T AR AN SR 1 A

250 empty = get empty inode();

)/ P TR SRR A T IRBRRT 00 3 O

251 inode = inode table;
252 while (inode < NR_INODE+inode table) {
// WNRCEEHAARE 1 R BT A S TR E BT B AU AN THRE R AU, gk ZE .
253 if (inode—>i dev !'= dev || inode->i num != nr) {
254 inodet++;
255 continue;
256 }
/) FRENFRE A TR T 1AL SRR R (R B .
257 wait _on_inode (inode) ;
/) AEEERRZTE KU B, TR R AT e R, BT LA ORI, AR T AR, W O R
[/ HREEAS 1R
258 if (inode—>i dev != dev || inode->i num != nr) {
259 inode = inode table;
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260 continue;
261 }
[/ Kz RSO 1.
262 inode—>1_count++;
263 if (inode—>i_mount) {
264 int 1i;
265

[/ MR 1T RGE IS S R G 2, MR R P 2R I 1 Y R S WSR AT
/7 $RE] WSS HEE R, PR EOT RN 2w N, IR % 1 R

266 for (i = 0 ; i<NR SUPER ; i++)

267 if (super block[i].s_ imount==inode)

268 break;

269 if (i >= NR_SUPER) {

270 printk ( Mounted inode hasn’t got sb\n”);
271 if (empty)

272 iput (empty) ;

273 return inode;

274 }

[/ Rz A RS WERAELL 1 W ROUE RS AR BB RS, IR 1 RSN Lo SRS H0B
[/ AR 1R, BOSCRSE R G IAR Y

275 iput (inode) ;
276 dev = super block[i].s dev;
277 nr = ROOT INO;
278 inode = inode table;
279 continue;
280 }
[/ CEARBIRANA 1719, DR I I HE O R 2 PR T A, R B 1 R
281 if (empty)
282 iput (empty) ;
283 return inode;
284 }

[/ WRAE AT R RAT IR ERE I 1 R R R R R 1R YRR R R
[/ FENAHN g BIRHUZ 1 T s e IR INZ 1 1A

285 if (lempty)

286 return (NULL) ;
287 inode=empty;

288 inode—>i_dev = dev;
289 inode—>i_num = nr;
290 read_inode (inode) ;
291 return inode;

292

293

) MR BRGSO A AR A

294 static void read inode(struct m_inode * inode)

295 {
296 struct super block * sb;
297 struct buffer head * bh;
298 int block;
299
[/ EHEBUEZ 1R, BORT ST E RS I .
300 lock inode (inode) ;
301 if (! (sb=get_super (inode->i dev)))
302 panic(“trying to read inode without dev’);
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[/ %A WRPTERZARR S = (RBIEHEHEY) + 1 3 a A S + IR AT o s

/G- /RS E R A

303 block = 2 + sb—>s _imap blocks + sb—>s zmap blocks +
304 (inode—>i num-1) /INODES PER BLOCK;
[/ WNBeg L 1 W STE R, JERX inode FREHRR DO RV 1T ARAE R
305 if (! (bh=bread(inode—>i dev, block)))
306 panic ( “unable to read i-node block”);
307 *(struct d_inode *)inode =
308 ((struct d_inode *)bh->b_data)

309 [ (inode=>i_num-1)%INODES PER BLOCK];

/) A REBAEN G D, IR 1 1Y

310 brelse (bh) ;

311 unlock inode (inode) ;
312 }

313

/17 FadEsE 1 W RAAE RSB (GARNZMXh, f52

314 static void write inode(struct m_inode * inode)
315 {

KRHr < EAEFD) .

316 struct super block * sb;

317 struct buffer head * bh;

318 int block;

319
/) ESEBUEZ L WAL R 1 R BB SO B X 1 TR S A TR, IR 1 R
// IR,

320 lock inode (inode) ;

321 if (!inode—>i dirt || !inode—>i dev) {

322 unlock inode (inode) ;

323 return;

324 }
/) BREGZ 1 R .

325 if (! (sb=get_super (inode->i dev)))

326 panic(“trying to write Iinode without device”);

/) %1 W EERE YT = APy + 1T R R + IR IR T e

// (1 RS- /REE A 1 S

+

+

327 block = 2 + sb—>s_imap blocks + sb—>s zmap blocks +
328 (inode->i_num—1) /INODES PER BLOCK;
/) MR L% § Y S TR R
329 if (! (bh=bread(inode->i_dev, block)))
330 panic (“unable to read i-node block’);
/) RPN % 1 R IEE % 1 RE .
331 ((struct d_inode *)bh—->b_data)
332 [ (inode—>i_num—1)%INODES PER BLOCK] =
333 *(struct d_inode *)inode;
/) BEMNX CBESARE, i WRBEREEE . RIBEBOZEH 1 W R, IR 1 R
334 bh—->b_dirt=1;
335 inode—>i_dirt=0;
336 brelse (bh) ;
337 unlock inode (inode) ;
338 |
339
8.43 HERFR
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8.5 buffer.c X

8.5.1 ILhgefmik

SO A R BT R TR R G b R A AT AR B
WX BER T IIZEPIX, FEARHE R T S SRR R e e R S
I CIRTHE=0), A Redifte .

8.5.2 K% R
5Iz% linux/fs/buffer. c #2/F

linux/fs/buffer. c

% % % %

(C) 1991 Linus Torvalds
*/

S*

* ’puffer. ¢’ implements the buffer—cache functions. Race-conditions have

* peen avoided by NEVER letting a interrupt change a buffer (except for the

* data, of course), but instead letting the caller do it. NOTE! As interrupts

* can wake up a caller, some cli-sti sequences are needed to check for

* sleep-on—calls. These should be extremely quick, though (I hope).

*/
/%

* " buffer. ¢ HTLIMGEMIX SR AF Dhee . WAL P W PR g2 o X, T ik I8 H %
* SRPAT, BER T TS CURBRSCREAE LIS o R BT W ey DA — AN A
* DRIt IR a4 (cli-sti) JPHRA ISR R [P, (HFFZ R P (75 32X ) o
*/

O O |00 [N [ |01 [k [ DO =

—_

o s =
W DD |—

J*

* NOTE! There iIs one discordant note here: checking floppies for
* disk change. This 1s where it fits best, I think, as it should
* Invalidate changed floppy—disk—caches.

*/
/%

* VR XBEAMETNARE X R e HERARX B
* JRUEAFR T RUF RS T, ROk TR A O AR B S K

*/

[=g=yiag =gty

21 #include <stdarg.h> /) FRESEEL . PENEA E B ESHK., EEUIHT -
// W (va list) fl= % (va_start, va arg fl va_end), HT
// vsprintf. vprintf. vfprintf AL,

23 #include <linux/config.h> // WHZFCE L SCHE. & BERLE = AAEAL A (HD_TYPE) WmIiEI.

24 #include <linux/sched.h> // PEEREFSL3CHE, € X TAES 4 task struct. HIIRIESS 0 HI%E,
/) A LA AR R S R E R IR RN 2T i oR EC TR )

25 #include <linux/kernel.h> // WHZKICHF. SA7T —LEN R HI BB J5UE € o

26 #include <asm/system.h> // RGEKICAMF. 5 T BCE BB SR AT/ mh 1A I RN U9 2

27 #tinclude <asm/io.h> // io SKICHF. e SCREAT 3 VN /i R I T
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28
29 extern int end; /) HIERERET 1d AR R R AR & . [29]
30 struct buffer head * start buffer = (struct buffer head *) &end;
31 struct buffer head * hash table[NR HASH]; // NR_HASH = 307 i,
32 static struct buffer head * free list;
33 static struct task struct * buffer wait = NULL;
34 int NR_BUFFERS = 0;
35
///] GERER E I X R
36 static inline void wait on buffer (struct buffer head * bh)
37 {
38 cli(); /] R
39 while (bh—>b lock) // IR CH B, WIRERERE AREIR, A5 A5 AR
40 sleep _on(&bh—>b wait) ;
41 stiQ; // FFEH .
42 }

/1] BRGR  [R)A B FA A e 2 b e
44 int sys_sync(void)

45 {

46 int i;

47 struct buffer head * bh;

48

49 sync_inodes () ; /% write out inodes into buffers */ /*¥§ i 11 5 N miHZE*/

[/ AR IR, T OB O R e A S B R, b A Sk & D
50 bh = start buffer;

51 for (i=0 ; i<NR BUFFERS ; i++, bh++) {

52 wait_on buffer (bh) ; [/ SERRGR R X AR R B
53 if (bh->b dirt)

54 11 _rw block (WRITE, bh) ; [/ PEB R YEER.

55 }

b6 return 0;

57 }

58

/] R E A BT R OE ph O 5 ek L ) R D AR
59 int sync_dev(int dev)

60 {
61 int i;

62 struct buffer head * bh;

63

64 bh = start buffer;

65 for (i=0 ; i<NR_BUFFERS ; i++, bh++) {

66 if (bh->b_dev != dev)

67 continue;

68 wait_on buffer (bh) ;

69 if (bh—>b_dev == dev && bh->b_dirt)

70 11 rw block (WRITE, bh) ;

71 )

72 sync_inodes(); // BT AR NS,
73 bh = start buffer;

74 for (i=0 ; i<NR BUFFERS ; i++, bh++) {

75 if (bh->b_dev != dev)

76 continue;
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77 wait on buffer (bh) ;

78 if (bh—>b_dev == dev && bh->b dirt)
79 11 rw block (WRITE, bh) ;

80 }

81 return 0;

82 }

1) AR A A R I KRR TR
/) AR AT v B, TS R IR, A i AT R (BT bR AR LG X A

84 void inline invalidate buffers(int dev)

85 {
86 int i;
87 struct buffer head * bh;
88
89 bh = start_buffer;
90 for (i=0 ; i<NR BUFFERS ; i++, bh++) {
91 if (bh—>b_dev != dev) /) WUEIRA SR E WA,
92 continue; // ARG
93 wait on buffer (bh) ; /) ERRZEMP R R eg B8 .
// T RERPAT IS MRS, B DL ST — T R X 2 5 2 e WA 1 o
94 if (bh—>b dev == dev)
95 bh->b uptodate = bh->b dirt = 0;
96 }
97 }
98
99 /*
100 * This routine checks whether a floppy has been changed, and
101 * invalidates all buffer—cache—entries in that case. This
102 * 1s a relatively slow routine, so we have to try to minimize using
103 * it. Thus it is called only upon a 'mount’ or ’open’. This
104 * 1s the best way of combining speed and utility, I think.
105 * People changing diskettes in the middle of an operation deserve
106 * to loose :—)
107 #
108 * NOTE! Although currently this is only for floppies, the idea is
109 #* that any additional removable block—device will use this routine,
110 # and that mount/open needn’t know that floppies/Whatever are
111  #* special.
112 #/
/%

* L TRPRA AT A i, IR O o Al Sl g2 b i K
* RIS T 1% F R AR R B, BT ATRAT B A H e
s JT LMXAEHAT mount” B open’ INA R HIE o FRATIK A2 4 3 5 A0 5 I PEAH 25 55 1)
* IUFT. EEERAEE R YT A, S SRBEdENER, KESGHANO.,
*
* VER REHNE PPN T, UG AT R 82 500 5 P i 2% #OR 8 FH %
* /P, mount/open A & AN TR SLANE & 15 AL A B AT AR IR BT -
*/
/11 KBRS AT S, 0 SR O S A B i G2 o X TG
113 void check disk change (int dev)
{

—
—
S

—
—
(@)}

int 1i;

—
—
[op}
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/) R ? W RAE TR H .
if (MAJOR(dev) != 2)
return;

/) DR B AR AT LR e, R R H .

—
—
-3

—
—
[oe}

119 if (!floppy change(dev & 0x03))
120 return;

/) A CL e, BT LUREIEON N A K 11 RO BRZ AR I B ) e I 2R R X R A
/1 T RN DA BT A R G X TE AL

121 for (i=0 ; i<NR_SUPER ; i++)

122 if (super block[i].s dev == dev)

123 put super (super block[il.s dev);
124 invalidate inodes(dev);

125 invalidate buffers(dev);

126 }

127

// hash EEUR hash R ITHE %58 X
tdefine hashfn(dev, block) (((unsigned) (dev block))%NR HASH)
#tdefine hash(dev, block) hash table[ hashfn(dev, block)]

—_
[\]
co

129

—
©

—
wW
o

//// M hash BAFIRIAS PR 22 pp A B 8% L 4 2 () 22 i e
static inline void remove from queues (struct buffer head * bh)
{
3 /* remove from hash—queue */
/% M hash PAFIP RS BREE PR */
134 if (bh->b next)
135 bh->b_next—->b prev
136 if (bh->b_prev)
13 bh->b prev->b next = bh—->b next;
[/ WMFARE M DI AT Sk — AN, WIAE hash SRR IGFR [ AXBAZ ()R — N X o
138 if (hash(bh->b dev, bh—>b blocknr) == bh)
139 hash (bh—>b_dev, bh->b_blocknr) = bh->b_next;
140 /#* remove from free list */
/% ARG I L PR BR g «/
141 if (! (bh->b_prev_free) || !(bh->b_next free))
142 panic (“Free block list corrupted’);
143 bh—->b prev free—>b next free = bh->b next free;
144 bh—>b next free—>b prev free = bh->b prev free;
[/ IEAE R SRR ) AR P X, WEILAE N X .
145 if (free list == bh)
free list = bh—>b next free;

—
w
—

‘H|
N}

1

w

bh->b _prev;

— =
D
-~ [

147 }
148
[/ K FEE G X 4 N R R R HFION hash BAFIH .
static inline void insert into queues (struct buffer head * bh)

{
/% put at end of free list */

/x BHERNBER AR AL */

—
©

—
(Sx]
o

—
(Sa]
—

152 bh—>b next free = free list;
153 bh->b _prev free = free list—>b prev free;
154 free list—>b prev_free—>b next free = bh;
155 free list->b prev _free = bh;

=

156 /% put the buffer in new hash—queue if it has a device */
/% WTHRAZZZ PRET Y — AN &, WP LA A BT hash PASI A */
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157 bh—>b_prev = NULL;

158 bh—>b_next = NULL;

159 if (!bh->b_dev)

160 return;

161 bh->b next = hash(bh->b dev, bh—>b blocknr) ;
162 hash (bh->b_dev, bh->b_blocknr) = bh;

163 bh->b_next->b_prev = bh;

164

165

/1] FEEIEGE i SRS R RS TR e BRI G2 P X B
// TR BN [P 2% v X e e £, 75 IR [B] NULL
166 static struct buffer head * find buffer(int dev, int block)

167

168 struct buffer head * tmp;

169

170 for (tmp = hash(dev,block) ; tmp != NULL ; tmp = tmp—>b_next)
171 if (tmp—>b_dev==dev && tmp—>b_blocknr==block)

172 return tmp;

173 return NULL;

174 )

175

176 /%

177 * Phy like this, I hear you say... The reason is race—conditions.

178 * As we don’t lock buffers (unless we are readint them, that is),

179 #* something might happen to it while we sleep (ie a read-error

180 #* will force it bad). This shouldn’t really happen currently, but

181 * the code Is ready.

182 */
/%
* AR AT A RIEXFETI? U WARI. .. JRBUESES 4. B TIRATBA XS
* X EAE (BRAEFRATEAE SACE TP &), A S3RATT GIERE) R I
* ZEPPDX AT BB AR — e (B — M ES R S B SR X A o HAT
* XPMEOLE R FRA SRR, AR CAHES T T

*/
/117
183 struct buffer head * get hash table(int dev, int block)
184 {
185 struct buffer head * bh;
186
187 for (;;) |

/) FE IR RS e B AR R B R X, A SR AT R B MR ] NULL, B
188 if (! (bh=find buffer (dev, block)))
189 return NULL;

[/ WZGEMIX M TG SRS X (R Eak EBD .

co

190 bh—->b_count++;
191 wait_on buffer (bh) ;
// T A TGRS, B D ZE R ZZ P R e T, JFR BIZE b XSk 5 .
192 if (bh->b_dev == dev && bh->b blocknr == block)
193 return bh;

// RAZGE P X BT I A B S AR IR N A AR TR, R S e IS A B R
194 bh—>b_count—;
195 }
196 }
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198 /*

199 * Ok, this is getblk, and it isn’t very clear, again to hinder

200 #* race—conditions. Most of the code is seldom used, (ie repeating),

201 * so it should be much more efficient than it looks.

202 *

203 * The algoritm is changed: hopefully better, and an elusive bug removed,
204 %/

~
*

OK, Fifist getblk PR, %R BN HIF ARG, FIFEBR L 2% &
SeP AT REL FA R AR D B, (P RBRARIE A) . DI E Y 1%
R BRI a2 .

* oK X K X

FVECLAE T MO AR, 1 H— MM LB A R O & L fk .
*/
// R 8 SCH T RN A0 22 i XA b S AN e An ks, 9 B SUIE fobr 35 AR ZE LA e b s K.
205 #define BADNESS (bh) (((bh)->b_dirt<<1)+(bh)->b_lock)
/1)) BRI R E 2R IX
[/ KA FTHR E NP XS OV R v, WIRANEE, 3l 75 AR vy S v A 28 T — 6 N PR B T
// IRIEIAH 22 o X Sk TR EL
206 struct buffer head * getblk(int dev, int block)

207 {
208 struct buffer head * tmp, * bh;
209
210 repeat:
// 4% hash &, WERSRERC LA mEg i, WERED Y22 b X kR, B H .
211 if (bh = get_hash table(dev, block))
12 return bh;

[/ SRR ER, SRS
// B top Fq R R BER IO AR R k.

213 tmp = free list;
214 do {
/) WA X EAE (GRS T 00, gREa 4 T — il
215 if (tmp—>b_count)
21 continue;

/) WERGE D KRR bh s, B3 tmp FHRZErT DR IIRR S (B2 BiE) 21 CUNT) bh SKIARES,
// WAL bh 45 11% tmp ErfX ke WAL tmp 221 X SR WY 22 DX B BT 18 it BT B0 bn s A
// W] CLA R RE B b (R R EAR 0 N (R e I G b DX, TR A A

217 if (1bh || BADNESS (tmp)<BADNESS (bh)) {

218 bh = tmp;

219 if (1BADNESS (tmp))

220 break;

221 1

222 /* and repeat until we find something good #*/ /% FHMAFHIILIESEIX */
23 } while ((tmp = tmp—>b next free) != free list);

/) IR FTE i XS IERAE A (A P X S5 V00, WIREAR, S5 AR5A 5 WM X T .
224 if (!bh) {

225 sleep on(&buffer wait);
226 goto repeat;
227 }

/) FERPRRPIX RS (R et BB .
228 wait on buffer (bh) ;

/) MRS SRS A A, R R
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229 if (bh—>b_count)

230 goto repeat;
/) WX IX DB, W EIR S, IR RS S DR i RS X X e AR S
/) W, R EE R,

231 while (bh—>b_dirt) {

232 sync_dev (bh->b_dev) ;
233 wait_on buffer (bh) ;
234 if (bh—>b_count)
235 goto repeat;
236 }

237 /* NOTE!! While we slept waiting for this block, somebody else might */
238 /* already have added tbls block to the cache. check it #/
/R FERY D CURERN TE ﬁ%@ﬂﬁ@%ﬁ,ﬂ B RE DK% *+/
* INHE IS %ugﬁ%ﬁﬁﬁﬁ
// FEREGE hash R R THE u%ﬁﬁ%%ﬁ[ wTeamAdt L. mRENE, MERER
// BRI,
239 if (find buffer (dev, block))
240 goto repeat;
241 /* OK, FINALLY we know that this buffer is the only one of it’s kind, */
242 /* and that it’s unused (b_count=0), unlocked (b_ ]ock =0), and clean */
/% 0K, BB IAE LS IX 25 S HE—— Bk,
/% 1 His %A #AEH (b_count=0) , ﬂQEQJ:ﬁﬁ(bilockZO), IJFHR T CREESR)D */
[/ TRk FRAT S R ph X . SISO 1, BAVE Mbr SR 2% (BB Ak
243 bh->b_count=1;

244 bh->b dirt=0;
245 bh—>b_uptodate=0;
// M hash BAFIF S R SR Th B xSt X Sk, iz g2 b X B T-4a e W& L B pfa e .
246 remove from queues (bh);
247 bh—->b_dev=dev;
248 bh->b_blocknr=block;
// ARG R R I 1 4 5 RIS FB i N B N BER AN hash PAFIBIAL B AL . I 2R 128 P Sk L -
249 insert into queues (bh);
250 return bh;
251 )
252

/11 RERARERI DL o
/) FERRZGEN X R S T EOE A 1. MRS R IR 2 b DX BERE
253 void brelse(struct buffer head * buf)

254 {

255 if (!buf) /) WRGE SR AR B TE AU H] .
256 return;

257 wait_on buffer (buf) ;

258 if (! (buf->b_count——))

259 panic(“Zrying to free free buffer”);

260 wake up (&buffer wait) ;

261 }

262

263 /*

264 * bread() reads a specified block and returns the buffer that contains
265 * 1t. It returns NULL if the block was unreadable.
266 #/

/%

s A BRI AR B F IR [R5 A s I 22t X o A 2R 3R € I PRANEAE
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* 3R [9] NULL,
*/
/17 TR RE Ve LR E i
267 struct buffer head * bread(int dev, int block)

268 {
269 struct buffer head * bh;
270
// AEEDRG M s R X . W BLIREE S NULL 454, SRR, SENL.
271 if (! (bh=getblk (dev, block)))
272 panic (“bread: getblk returned NULL\n");
[/ IMFARG R R A A (S EERD AL AR, R[],
273 if (bh—>b_uptodate)
274 return bh;

// WA 11 rw block O AL, ABLR &G K. ISR IX R4 .
275 11 rw block (READ, bh) ;
276 wait_on buffer (bh) ;

[/ WFRAZGE P IX R, R PIZg e X Sk iRER, B .

277 if (bh—>b_uptodate)
278 return bh;
/) TR B AR R, BB 22 P, 3R [B] NULL $R%F, B H.
279 brelse (bh) ;
280 return NULL;
281 }
282

/1)) BHINAEE.

// M\ from Hukik 52 il — B i 2 to £ .
283 ttdefine COPYBLK (from, to) \
284 asm_ (“cld\n|t” \

285 “replnlt”\

286 “movsi\n|t” \

287 22 %¢” (BLOCK SIZE/4), “S” (from), “D” (to) \
& : //CX //’ Y d]- //’ //SJ- /3

289

290 /*

291 * bread page reads four buffers into memory at the desired address. It’s
292 #* a function of its own, as there is some speed to be got by reading them
293 #* all at the same time, not waiting for one to be read, and then another
294 * ete.
205 #/
/%
* bread_page —IKIEVU/NZEMPH N AL B N AF R e bbb . e 2 — 5831 e 4,
s DR RN e DY B n] DISRAS 3R B irah, AHSEER %, M7 .
*/
[/ B AN (4 AN N A BN AR E L.
296 void bread page (unsigned long address, int dev, int b[4])

297 |
298 struct buffer head * bh[4];
299 int i;
300

/) PEARPAT 4 IR, BN
301 for (i=0 ; i<4 ; i++)
302 if (bli]) {

/) ERREEE R E BA RE S K R R B R GO A 4 R
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303 if (bh[i] = getblk(dev,bli]))
304 if (!bh[i]->b uptodate)
305 11 rw_block (READ, bh[i]);
306 } else
307 bh[i] = NULL;
[/ ¥ 4 BREEPIX B A A i o kA
308 for (i=0 ; i<4 ; i++, address += BLOCK SIZE)
309 if (bh[i]) {
310 wait on buffer (bh[i]); /) EERF R IX AR Can SR Lk BB E)
311 if (bh[i]->b uptodate)  // WIHIZZEM X b EdaA 24 1E, WK,
312 COPYBLK ((unsigned long) bh[i]->b data, address);
313 brelse (bh[i]); /] RETBOALEIPIX
314 }
315 )
316
317 /%
318 * Ok, breada can be used as bread, but additionally to mark other

w
—
©

* blocks for reading as well. End the argument 1ist with a negative
* number.

*/
/%

* 0K, breada nJLL% bread —#AfH, (L4 —Le, XK SEIIE
* T B — N BRI S HR S

*/
/177 IR E A IR i 1) —LE e,
// IR [EES 1 e g b X SkdREr, A5 [H] NULL

w
[\
o

w
—

322 struct buffer head * breada(int dev, int first, ...)
323 {
324 va list args;
325 struct buffer head * bh, *tmp;
326

[/ W BSHRDE 1A G5 .
327 va start (args, first) ;

// BRI S IR X o I A G A e, I H 1 s B B Kk
328 if (! (bh=getblk (dev, first)))
329 panic (“bread: getblk returned NULL\n");
330 if (!bh->b_uptodate)

331 11 rw block (READ, bh) ;
// RGP AR Sk v e sk s, IHES B R, (RS .

332 while ((first=va_arg(args, int))>=0) {

333 tmp=getblk (dev, first) ;

334 if (tmp) {

335 if (!tmp—>b uptodate)

336 11 rw block (READA, bh) ;
337 tmp—>b_count——;

338 1

339 }

[/ WRBHRN A SRR e . SEAE 1 DR (WEREH B8O

340 va_end (args) ;
341 wait _on buffer (bh) ;
/) WRGE X PG A, R HIZE X SkAREr, 1B SNPRHOXZE X, JR[F]NULL, iBH.
342 if (bh—>b_uptodate)
343 return bh;
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344 brelse (bh) ;
345 return (NULL) ;
346 }

347

/1] PRI R AL
// Z¥ buffer end &45E MM X WA AR b X TR 16MB W17, WIGE X AR i & A AMB.
[/ KT RGAT 8MB AT, L X R iy % A 2MB.

348 void buffer init(long buffer end)

349 {

350 struct buffer head * h = start buffer;
351 void * b;

352 int i;

353

// WERZE IR E s T IMb, U T M 640KB—1MB #% &7~ P AEAT BIOS (5, PRt sz r ) FH 22 vh X N 47
// TN % 640KB. 75 WU A i 2 KT 1MB.

354 if (buffer end == 1<<20)

355 b = (void %) (640%1024) ;
356 else

357 b = (void *) buffer end;

/) BRI TG G X, @ NG X R EER, FEIRIR Gt 2t e H

/) hESR B Sk G5 R RERER, T ht 1 SR ER R A EE AR R AN Skt hl, ] L2 FR 1A h
/) PSR AR GG . R T AR SRS (0 N AP R AT Db Sk 50, 52 b IrdR i N A7
// Mtk >= h sk AR sy, HRIED=h+1,

358 while ( (b —= BLOCK SIZE) >= ((void *) (h+1)) ) {

359 h->b_dev = 0; /) ARG X A

360 h->b_dirt = 0; [/ WEbR&, LRI AL b &

361 h->b_count = 0; /] B IX G-

362 h->b_lock = 0; /] IR BE bR .

363 h->b_uptodate = 0; [/ B EhR A (ERRREE A R

364 h->b_wait = NULL; // AR RZGE I X R AR

365 h->b_next = NULL; // $R W EAAHE hash (1T —Dgzmt k.

366 h->b_prev = NULL; // ¥e1 BAA A hash {ERAT—N2E 0k,

367 h->b_data = (char %) b; // AR NGzt X el e (1024 775D .

368 h->b prev free = h-1; // F& A EER AT T,

369 h->b next free = h+l; // FRIEERT N —IL.

370 ht+; AR K =10 N 1 AU S VAR

371 NR_BUFFERS++; /] R XS SR

372 if (b == (void %) 0x100000)  // 4tk b ko F)55 T 1MB, WIBkid 384KB,

373 b = (void *) 0xA0000; // il b & HidE 0xA0000 (640KB) 4k .

374 }

375 h—; // ik h R R MR Sk

376 free list = start buffer; /) ARSI SRR ) Sk NI kS

377 free list—>b prev free = h; // EERSLE b _prev_free fR M HI—I (Rlfg/5—H0) .

378 h->b _next free = free list; // h N —IREH R W S — I, eIk .
// WJat hash & (IEA R, PR , BRI IRE 4 NULL.

379 for (i=0;i<NR_HASH;i++)

380 hash _table[i]=NULL;

381 }

382

255



W8 = WAL linux/kernel/fs/

8.5.3 HEfER

8.6 block_dev.c 3¢

8.6.1 IhEetHiA

1Z S block _read () f1 block write O PIANEREL XN RBUE AL R G H BB read O Fl write ()
P, HeriasIH.

PRV A& TS PR AR AT 1) R KR TR R R IROR R A =
* read(), write()
*  block read(), block write(), file read(), file write(), read pipe(), write()
*  bread() 8¢ breada ()
*  getblk()
e 11 rw block()

8.6.2 {XATERE

5% linux/fs/block dev.c 12fF

1 /*

2 # Iinux/fs/block dev. c

3 %

4 * (C) 1991 Linus Torvalds

5 #

6

7 #include <errno.h> /) R SRSAR . B ARG SAHAS . (Linus M minix F51HET) o
8

9 #include <linux/sched.h> // RSO, w L TAES 454 task_structs HIUHITES 0 AR,

/] AT KR S E%D%s)ﬁ&ﬁ’]w’z)\iﬁ/l:ﬁ@ﬁf%’j
#tinclude <linux/kernel.h> // WHZLSCHF. &4 L8 Nk H R 200 IR 2 o
#include <asm/segment.h> // BUEAESLSCIF. @ ST A RBEA A7 2R E B IR N I 2 R 40
#include <asm/system.h> // RGELICMF. 8 LT EBUE SRR/ W 1S RN 90 %

—_
(e}

o gty
W DD |—

/1] BB REL - i E B NG E A AL 5 NFR E T
[/ ZH: dev — BT pos — WA M ELGE: buf — HI7 HuUhESR R G2 X L
// count — FAEIXMFATHL.
[/ RTNIZRGL, BRI SR G2 P X R S NEE AT AR B 25N A S e g ph A B
/) REFFPE AT . Sihh, BB A A AT RS 1, BRI T 5 TG A7 B AL TPkt ik
// AR, T BRI AR AR RN I, RS R S B S T IR A B S W i, R o
/) PR S (RIAS s 2 rp R 22 Ab HD .
14 int block write(int dev, long * pos, char * buf, int count)
15 {
// H pos Ml BT AR S IR INPUT 5 block. FFRFREL 1 %S h W AL & of fset.
int block = *pos >> BLOCK SIZE BITS;
int offset = #*pos & (BLOCK SIZE-1);
int chars;

% 1< I=
0 [ [
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19 int written = 0;
20 struct buffer head * bh;
21 register char * p;
22
/] EEREEE N EL count, JEFAHAT AT HAE, HRIRHE A
23 while (count>0) {
[/ WEARZIA R E AR F 8 WUR TS N EUE A, WHEES count 5.
24 chars = BLOCK _SIZE - offset;
25 if (chars > count)
26 chars=count;

[/ WESRIESF B L B, W EE R 1 B mnk gee e, A5 B AR B i B B, I
[/ NS, AR JER LTS 1

27 if (chars == BLOCK SIZE)
28 bh = getblk (dev, block) ;
29 else
30 bh = breada(dev, block, block+1, block+2, —1) ;
31 block++;
/7 WMARE W, R EE L WEREE S MER AT, WIRFHE S (80 .
32 if (!bh)
33 return written?written:-EIO;

/) p AR EOR D TS A . FRUE S ARSI AR, NSRS (B30 B
[/ B, IR LA E of fset A%

34 p = offset + bh—>b data;
35 offset = 0;
[/ BT ARET TR O 7. RINCE P EL chars. ARIETHEUE IR 2 I AR IE 74
36 *pos += chars;
37 written += chars;
38 count —= chars;
// W G2 pb X S chars 755 21 p 457 i) Ol 22 ol X P OT IR B AR &
39 while (chars—>0)
40 *(p++) = get fs byte(buf++);

/) EAZGEMX B E B SR, RO X (B RIZZE i X 5] T FEGE R 1D .
41 bh->b dirt = 1;

42 brelse (bh) ;

43 }

44 return written; [/ RIEEGNKFIE, IERIR .
45}

46

/) SRR - S A R B AR S T e B g e
47 int block read(int dev, unsigned long * pos, char * buf, int count)
48 |
// H pos HUHEH S P IR S G ERT S block. FFERIHTFELEE 1 F LI WML E of fset.

49 int block = *pos >> BLOCK SIZE BITS;
50 int offset = #*pos & (BLOCK SIZE-1);
51 int chars;
52 int read = 0;
b3 struct buffer head * bh;
b4 register char * p;
55
/)BTRS ERR AR T count, FEMAAT AT #4E, ELRIRFEIA .
56 while (count>0) {
[/ WHAEZIPH NN 8 R BB ORI, W count Y.
57 chars = BLOCK SIZE-offset;
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63
64
65
66
67
68
69
70
71
72
73
74

if (chars > count)
chars = count;
[/ BENTFEWEIE Y, R T R, R E A, WOR RIS WA AT
[/, WEREH A S o ARG S 1.
if (! (bh = breada(dev, block, block+1, block+2,-1)))
return read?read:-EIO;
block++;
// p T A A S b R B T AR A . A e T B EAE AN — e, R BT iR
[/ BT, X T of fset B %
p = offset + bh—>b data;
offset = 0;
/) SRR TR s P58 chars. RN O W ARIETHEE IR 2 I Ik CAR L 1 4L
*pos += chars;
read += chars;

count —= chars;
// MR T p 35 1 (AL B S H chars PSRRI P2 IR, FERBOZ R X .
while (chars—>0)

put fs byte (k(p++), buf++) ;
brelse (bh) ;

}
return read; [/ RPTERERN R, IERR .

8.6.3 HEEE

8.7 file_dev.c 3

8.7.1 IThgEHiA

S file read O Fl file write O PAANEREL. XA BREUE ML RS H %L read O Fl write ()

WHIR, eI A 5.

8.7.2 KATERE

BFE linux/fs/file dev.c #2fF

O[O |00 [ [ O [H> [ Do [—

1

¥

* linux/fs/file dev. c

*

* (C) 1991 Linus Torvalds

*/

#include <errno.h> /) RS, BE RGPS A Y. (Linus M minix H 5] 3EH)
#include <fentl.h> /) SO IS SO o SO S LR I B 4 o) 25 1 e o

#include <linux/sched.h> // WEEREFLCME, & X TAESSH task_struct. FIUHAES O 1%,
[/ B —YE IR TS E S FERE AT i N ST g pR B S TR A .
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—_

1 #include <linux/kernel.h> // WHZICfF. &AL kH & B IRE & L.
#tinclude <asm/segment.h> // BEEAELICMF. & T A KRBT AR A BAE B A 2T g R 50

#define MIN(a,b) (((a)<(b))?(a): (b)) // Wl a, b i /ME.
#define MAX(a,b) (((a)>())?(a): (b)) // Wl a, b RS

[N lef e byel e

/)] SO A — MU 1 9 RSO S R,  13ase # i
// W R ATPARIE BT, O Lp SR eT DURIIE SCHh 4 T B S AR AL B . buf $RE M &
/) G AL E, count AT BRI AT EC. IR MME R S PR IO AR, B RS ONT0) .

17 int file read(struct m_inode * inode, struct file * filp, char * buf, int count)
18

19 int left, chars, nr;

20 struct buffer head * bh;

21

/) AT B T BE AN TR, R

22 if ((left=count)<=0)
23 return 0;

/) BT T IEAET 0, FRARAT LU E4E, BRI,
24 while (left) {

/R W ARSI G L BRSO PR B B A B bR (KBS e # o R
[/ 0, UM T Y R RE A EERBOZIZH L, U R A RIGOER A3 R . 35 nr D4 0, RORTRE
/] BEHERAEAE, B PUEE A NULL.

25 if (nr = bmap(inode, (filp—>f pos)/BLOCK SIZE)) {
26 if (! (bh=bread(inode—>i dev,nr)))

27 break;

28 } else

29 bh = NULL;

/) S S R TR R T R A A e, W% T B % (BLOCK. STZE-nr), $RJ5 5iE %
// B TEATR left AEERER, Frp /MERD N AR 132 0 71580 chars. %5 (BLOCK_SIZE-nr) JX I B
/) R R G B, R W T B

30 nr = filp—>f pos % BLOCK SIZE;
31 chars = MIN( BLOCK SIZE-nr , left );
[/ WEEE SO RS . FREF TR LUK ) T HL chars. BRI UM U 9 25 chars.
32 filp—>f pos += chars;
33 left —= chars;

/) BN PR TR, U p R SR X TR G E, JF L chars
[/ B PGEF X buf o AR S DR chars 4> 0 E 75,

34 if (bh) {

35 char * p = nr + bh—>b _data;

36 while (chars——>0)

37 put_fs byte (% (p++), buf++) ;
38 brelse(bh) ;

39 } else {

40 while (chars——>0)

41 put_fs byte (0, buf++) ;

42 }

43 }

/) ABEZ 1 s Rl IS TR A S IR Ao 3R RIS R, A AT 0, R [E] AR S
44 inode—>i atime = CURRENT TIME;
45 return (count-left)?(count—left) :~ERROR;
46 }
47
/1)) AR A - W 1 RS S B, B B B TR E B .
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// Wi AR PLANE RS, i filp S nl DUAIE SO Y e SR E . buf FREH AT
[/ X HIAIE, count ATFEBE AT REMELEZFEANRT I, iS5 OhT0).
48 int file write(struct m_inode * inode, struct file * filp, char * buf, int count)
49 {

50 off t pos;

51 int block, c;

52 struct buffer head * bh;
53 char * p;

54 int i=0;

55

56 /*

EE * ok, append may not work when many processes are writing at the same time
b8 * but so what. That way leads to madness anyway.
59 #/
/%
* ok, MVFZHFEFN SR, append HAETBEAAT, (HIBXEFR . ANEEMIFMS
* FEOREL—H.
*/
/) WRIE T A SO IS AR B s, W SO SR EI R B SO RS . A5 R A SO B AR E AL S N .
60 if (filp—>f flags & O APPEND)

61 pos = inode—>i_size;
62 else
63 pos = filp—>f pos;

/) BHEBNFE L DT HEEGANT L count, WIPEFAAT LT #24E
64 while (i<count) f{

// AP (pos/BLOCK _SIZE) fE s XS M2 4R, IRk [HIFE & Erp@ S . williZE
/) B5=0, MRREIERM, B,

65 if (! (block = create block (inode, pos/BLOCK SIZE)))
66 break;
// MRAZE YOG R A BRI AP, A IR AR
67 if (! (bh=bread(inode—>i dev, block)))
68 break;

[/ R SRR R AR P A o0 K p 8 0 A B ph X T AR I AL . A
/) X EEkrE.

69 ¢ = pos % BLOCK SIZE;

70 p = ¢ + bh—>b _data;

71 bh->b dirt = 1;
// MWIFUEEB A B BRI S N c=(BLOCK SIZE-c¢) M 7. # ¢ K TRILETHS ANIT- 15
// (count—i), WK HFTEFHEA c=(count—1) Bin],

72 ¢ = BLOCK SIZE-c;

73 if (c > count-i) ¢ = count-i;
[/ S TRE IR IR T SN W A SO S AR AL B AR I T SRR, T
/) B T R SR B, HRE T R D SR

4 pos *+= c;

75 if (pos > inode—>i size) {
76 inode—>i_size = pos;
77 inode—>i _dirt = 1;
78 }

[/ BENFATHE R MR E N T AE co MR ZEnPIX buf FH R ¢ AN B mik g of X p
/) FRRITHARIALE AL . SRR TZZE PP IX

79 i+=c;
80 while (c——>0)
81 *(p++) = get fs byte(M++);
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82 brelse (bh) ;
83 }
/) SECCSCAAG O TR] A 2 i A ]
84 inode—>i mtime = CURRENT TIME;

/) RSO R S A SO R IS, WSO PR SRR SO, DR 1 A
/W = Hi TR

85 if (! (filp—>f flags & O _APPEND)) {
86 filp—>f pos = pos;
87 inode—>i_ctime = CURRENT TIME;
88 )
[/ RIBIENKIFEL HENTIECN 0, MR F S -1,
89 return (i?i:-1);
90 }
91

8.7.3 HEEE

8.8 file_table.c X

8.8.1 ThREHaIA
PR TR, UE X T SO

8.8.2 AR
5% linux/fs/file table.c #2/F

linux/fs/file table. c

¥ % % %

(C) 1991 Linus Torvalds
*/

#include <linux/fs.h> /] RS . XRS5 R (File, buffer _head, m_inode &5) o

struct file file table[NR FILE]; // SCH3R4 (64 T) .

—
|O [<© [CO |2 |0 |01 [k Lo Do [—

8.8.3 HEEFE
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8.9 fentl.c 34

8.9.1 Thgefmik

8.9.2 KELER
F)F linux/fs/fentl. c 32FF

linux/fs/fentl. ¢

% % % %

(C) 1991 Linus Torvalds
*/

#include <string.h> /] TR OO. EEE ST S O R R E IR PR

#include <errno.h> /] RS E . BE RGNS AT . (Linus Mominix Th5[EER) .

#include <linux/sched.h> // WWREEREFLICH, & X TAES S50 task struct #IUHIES 0 HEN,
[/ BE—YH IR TSR E R N FT g oA B TR

[©O [CO |3 |0 |01 W [ DD [—

10 #include <linux/kernel.h> // WHZKICfF. &A% H H R EUK 508 & o

11 #include <asm/segment.h> // BUEAELRICHF. 58 T A RBEAF AR de AR AR AR 20 Gt R 2

12

13 #include <fcntl.h> /) ST IR SO o TS B LRI AT F AR 1 8 BT 5 10 S
14 #include <sys/stat.h> /] SRR KA o B AT U B RGUIRAS Ei ) stat {} R & .

15

16 extern int sys close(int fd); /! ARG . (fs/open.c, 192)

17

/1] BRI AR (R TT) o
[/ ZHEd BRI ST RO, arg $852 8 ST AR I 5 /N -
// R[BTSO AR A o
18 static int dupfd(unsigned int fd, unsigned int arg)
19 {
[/ MRS AR R T — MR i 2 F 1 T SO 4 NR_OPEN, B % AR I SCAF S5 RANAEAE, T
// R IRIR

20 if (fd >= NR OPEN || !current->filp[fd])
21 return —EBADF;

[/ WURARE R AR arg KT 2 4TI 304, WIHAS, R B ATAS IR H .
22 if (arg >= NR_OPEN)
23 return —EINVAL;

/) TE AR SO S M AR E AL T R R G5 KT T arg (HIE AT (T,
24 while (arg < NR_OPEN)
25 if (current—>filplarg])
& argt+;
27 else
28 break;

// TR BNRPE AR arg KT8 2 4TI 34, WIHAS, R [BHHETAS IR H .
29 if (arg >= NR_OPEN)
30 return —EMFILE;

[/ AEPAT I S ARR G AL P B AL IZAIREAL . L EILEIZAT exec O KRR B AN HZ AR -
31 current—>close on exec &= ~ (1<<arg) ;

/] B G R FRET S T S AR £d I4REE, IR SCES R E 1.
32 (current—>filplarg] = current—>filp[fd])—>f count++;
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33 return arg; // IR [BE ST .
34}

/) SRS R RS I R
/) BdRE SRR oldfd R AJANAESE T newfd FIAIRE . 41 R newfd 24T IF, W 2B H2Z .
36 int sys dup2(unsigned int oldfd, unsigned int newfd)

37 |

38 sys_close (newfd) ; // AR newfd CEATIF, W SEICHZ .
39 return dupfd(oldfd, newfd) ; // SH R B B AR .

40 }

41

1 SRS R SR R A
[/ SR E SO FIRN o1dEd S AR A S5/ B AR A A
42 int sys dup(unsigned int fildes)

43 {

44 return dupfd(fildes,0);
45 }

46

/1] SO (RERRT) B4 R G0 FH R 2
/) ZHLEd AR, end 2 EAEAT S (B0 include/fentl. h, 23-3017) .
47 int sys fentl (unsigned int fd, unsigned int cmd, unsigned long arg)
48 {
49 struct file * filp;
50
/) RSN K T — MR i 2 FT T SO 80 NR_OPEN,  BR# % AR I SO G k384 =, LA,
// R AT IR

51 if (fd >= NR_OPEN || !(filp = current—>filp[fd]))
52 return —EBADF;
// AR A4 emd BEAT 5 AL
53 switch (cmd) {
54 case I DUPFD: /) RIS R
55 return dupfd(fd, arg) ;
56 case F_GETFD: /] B AR R RAT B O AR S
57 return (current—>close on exec>>fd)&l;
58 case F SETFD: // WEAIRHAT I CFbn . arg /7 0 BT S W E, HNRH .
59 if (arg&l)
60 current->close on exec |= (1<<fd);
61 else
62 current->close on exec &= ~ (1<<fd);
63 return 0;
64 case F_GETFL: /- WOCAEIRA R AN ) #E
65 return filp—>f flags;
66 case F SETFL: [/ BB SRR B R arg WERM. JEPHIERRE) o
67 filp—>f flags &= "~ (0 APPEND | O NONBLOCK) ;
68 filp—>f flags |= arg & (0 APPEND | 0 NONBLOCK) ;
69 return 0;
70 case F GETLK: case F SETLK: case [ SETLKW: // R,
71 return —1;
72 default:
73 return —1;
74 }
75}
76

263



W8 = WAL linux/kernel/fs/

8.93 HEEFE

8.10 stat.c 314

8.10.1 IhgedEiR

RSO ERAS AR B ARG 8L stat O F £stat O, IRHAE BALHHE R P 10 SCIRIRAS SR 2%
WX, stat O @M BHUEE, 1T fstat O 24 SCHAURE R AT RBUE B .

8.10.2 XL E
5% linux/fs/stat.c f2FF

1 /*

2 # linux/fs/stat.c

3 #

4 * (C) 1991 Linus Torvalds

5 #*

6

7 #include <errno.h> /) R SRSA. BE ARG SF HAS . (Linus M minix F51HET) o
8 #tinclude <sys/stat.h> [/ AR SO . S U RBUIR AR stat {F FIE &

9

10 #include <linux/fs.h> /] XAERG L. B XSRS R (file, buffer head, m inode 28) .

—_
—_

#include <linux/sched.h> // WEEFEFLCME, & X TAES S task_struct. FIUHAES O 1%,
[/ Y IR TS E0 S FFRE ATt N ST g pR B TR A .

#include <linux/kernel.h> // WHIKICHE. & —Se A% H e B0 J5UE & o

#include <asm/segment.h> // BUEAESLSCIF. @ ST A RBEE A7 2R E IR N I 2 R 40

| —
N}

= 1=
NI

/] ZHRISREE R
// ZH inode S CAERF NV 1 5 A, statbuf J& stat SXOHIRSEWIEE, T EREERPRSE B
15 static void cp_stat(struct m_inode * inode, struct stat * statbuf)

{

struct stat tmp;
int i;

— = = =
I 1% |5 =

// TSGR (B3 HE) A TR (K 9 A7 225 1]

20 verify area(statbuf, sizeof (¥ statbuf));
// BRI S HAH R 15 B R
21 tmp. st _dev = inode—>i dev; /) SAEFTERIR S
22 tmp. st ino = inode—>i num; /) AR AES.
23 tmp. st mode = inode—>i mode; /] AEETE
24 tmp. st nlink = inode—>i nlinks; // SCHFRIERESL.
25 tmp. st uid = inode—>i uid; // SCAFRIA S id.
26 tmp. st_gid = inode—>i gid; // SO id.
27 tmp. st_rdev = inode—>i zonel[0]; // T (ISR SO R R R R A 7 SO B S ) &
28 tmp. st _size = inode—>i size; [/ SCAERAN CEATHD GRS 2 H RSO
29 tmp. st_atime = inode—>i atime; // B )GV Rl IsETR]
30 tmp. st mtime = inode—>i mtime; // e G A]
31 tmp. st _ctime = inode—>i ctime; // B JE T G TN TE]
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[/ BRI ERA A BRI kX

32 for (i=0 ; i<sizeof (tmp) ; i++)

33 put_fs byte(((char *) &tmp)[i], &((char *) statbuf)[i]);
34}

35

/1] SAPRS R G R — R S 3RO RS B .
// ZH filename Z45E M X4, statbuf EAFBCIRSE BRIZ T X a5
// ARE0, A HVEE IR AT A A .

36 int sys stat(char * filename, struct stat * statbuf)

37 |
38 struct m_inode * inode;
39
// SRR SO A HR R R 15T R, A R TR R R
40 if (!(inode:ggmgi(fllename)))
41 return —ENOENT;
/78 1R R SOERES B BRI P e b, IPRESGZ 1
42 cp_stat (inode, statbuf) ;
43 iput (inode) ;
44 return 0;
15 )
16

/1] SAPRERGEMH] - MR SO AR AR A AF B
[/ S £d SR TR SCHF AR (RRTT) , statbuf EAFBCIRESNE B X FRE
// RIEL0, A5 S DLk [ RS

47 int sys fstat(unsigned int fd, struct stat * statbuf)

48 {

49 struct file * f;

50 struct m_inode * inode;
51

/) RS AR R T— MR F 5 2 4T JF O8O NR_OPEN, B i AR IR SO 2 R et o, B
[/ RPN SCAREE R 1 R BO A, MR, R BT A RS F IR H .

52 if (fd >= NR_OPEN || !(f=current->filp[fd]) || !(inode=f->f inode))
b3 return —EBADF;
// BT R SO AE BB P gz b X
54 cp stat(inode, statbuf) ;
55 return 0;
56 }
57

8.10.3 HERER

8.11 pipe.c Xt

8.11.1 IhgeHiA

AR AT EE AR S BAE, IFSEEL T IE RS pipe O .

FEYIEALETE RS, BT 1 R0 1 _size FBCPHCE IR M TESE M IR, TS0 Sk SR B
AFHAE i_zone [0] 7 BI, M TEHE RAIREAFAE 1_zone (1] 7B X FIREERAE, B2 NE
WRN, JHEEE BRI B T BCMLE, AT EEE T S AR, B R E SRS A,
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ISR TR BN T EOMIE . S0 I E R .

G IX K (PAGE_SIZE)

A
o N
/{ A— ~ A
EiE PIPE SIZE
P ERERAE/TR NN )
(i size) 54 tail SLY5%T head
(i zonel[1]) (i_zonel[0])

B 5 1 BEENXEERE

8.11.2 {KAEE %
K linux/fs/pipe.c I2F

1 /*

2 * linux/fs/pipe.c

3 *

4 * (C) 1991 Linus Torvalds

5 #/

6

7 #include <signal.h> /)G TR E AE ST, 55 4 LU S AR e s Y
8

9 #tinclude <linux/sched.h> // JHEFREFLICAM:, @€ X TAES 450 task structs HIZH1TSS 0 [O%dE,

[/ B —YH IR TSR E R N FT g oA B TR
10 #include <linux/mm.h> /* for get free page */ /* {lifJJ:"H /¥ get free page */
/) WATE BRSSO o A DT R /)N i SOFH— 26 5 R T ok 2 2
11 #include <asm/segment.h> // BHgAESLSCME. & T KRBT A3 B AR IR A I 2 R 20
12
/1] EEERAE R AL
// B3 inode AEIEX N 1 15, buf SEIRZEMIXIEE, count J& AT 4L,

13 int read pipe(struct m inode * inode, char * buf, int count)

14 {
15 int chars, size, read = 0;
@
/ EREEBUA TV BUE count KT 0, WEIASAT BA T 4k
lz while (count>0) {
//%é%ék*&ﬁﬁf@mem DR i S A 12T e E R, W R O S TER, R A sk
[/ FHG Bt WWAEZ 1T A R RERR, 2’? SECIES
18 whlle (! (size=PIPE_SIZE (*inode))) {
19 wake up (&inode—>i wait);
20 if (inode—>i count != 2) /% are there any writers? */
21 return read;
22 sleep on(&inode—>i wait);
23 }

// WU R B 25 P X R Uity R 7 4 chars. @1 B KT8 75 e U 79550 count, WA IL46 T count.
// TR chars KFHUATEEH SHHIENKE size, WAHET size,
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24 chars = PAGE SIZE-PIPE TAIL (*inode) ;
25 if (chars > count)
26 chars = count;
27 if (chars > size)
28 chars = size;
/BT L ST B T chars,  JF RN C BT AL
29 count —= chars;
30 read += chars;
[/ % size Rl ETERM, WELHTEERFH (T chars 711
31 size = PIPE TAIL (*inode) ;
32 PIPE TAIL (*inode) += chars;
33 PIPE TAIL (*inode) &= (PAGE SIZE-1);

[/ REE PG BB e Db e X TETE 1AL i size PEROPREEZ MR

34 while (chars——>0)
35 put_fs byte(((char *)inode->i_size) [size++], buf++) ;
36 }
// WRBRSERFIZ 1 W R ERE, IR 1S S
37 wake up (&inode—>i wait) ;
38 return read;
39 }
40

///] EE SRR
// ZH inode JEFE RNV 1 194, buf JEHHEZM X IREN, count J& ¥ E NEE M T 14
41 int write pipe(struct m_inode * inode, char * buf, int count)

42
43 int chars, size, written = 0;
44
/] FE N FATBAE count B KT 0, NFEHFAT LA R E1E .
45 while (count>0) {

) RN B DA T (size=0), UM AHZT AR, R DRI, MR
[/ BEANRTHEOMRRM . HSA 0T, MERE-1. AR A BRI, SRR R 2.

46 while (!(size=(PAGE SIZE-1)-PIPE SIZE (*inode))) {
47 wake up (&inode—>i wait);

48 if (inode—>i _count != 2) { /% no readers */
49 current—>signal |= (1<<(SIGPIPE-1));
50 return written?written:—1;

51 }

52 sleep on(&inode—>i wait);

53 }

/) BT B B G X A b 25 [A) - 8 chars. SR H K FIEFE G NP count, A HAET
// count. W% chars KT YHrEEP WA RKE size, WAHLET size.

54 chars = PAGE SIZE-PIPE HEAD (*inode) ;
55 if (chars > count)

56 chars = count;

57 if (chars > size)

58 chars = size;

/) BN IR L B N4 chars, JERINCS 7543 written,

59 count —= chars;

60 written += chars;
// % size ¥RIMETEHHE LTS, WA YIS EHIE LIRS (W chars F#15)
61 size = PIPE HEAD (*inode) ;
62 PIPE HEAD (*inode) += chars;
63 PIPE HEAD (*inode) &= (PAGE SIZE-1);
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/) MWH PP IX | chars N EWRIEES . MTEE 108, Hi size FB S EEMHIRE .
64 while (chars—>0)

65 ((char *)inode->i size) [sizet+]=get fs byte (buf++);
66 }
// WRREAEREZ 1 AR, RPIE BN, B
67 wake up (&inode—>i wait);
68 return written;
69 }
70

/7 BIRETE RS H R
// A fildes Frfa i)z b G X SCHFRIAR (RERRF) o 36 SO AR 1] 873 1 9. fildes[0]
// TR B, fildes[1] ] T 1453 v 5 A B .
[/ R IE] 0, S IR El-1.
71 int sys pipe(unsigned long * fildes)

72 |

73 struct m_inode * inode;
74 struct file * f[2];

75 int fd[2];

76 int 1, j;

77

/) WRGCAER TS W I CFIHTHECBO 0 935D 20 W& 5 O 1.
78 j=0;

79 for (i=0; j<2 && i<NR FILE;i++)

80 if (Ifile tableli].f count)

81 (f[j++]=i+file table)—>f count++;
[/ MR —AFR I, PR EGZ I (5T A .

82 if (j==1)

83 f£L0]->f count=0;
[/ W REAT KRBT, R [E-1,

84 if (j<2)

85 return —1;

/Xt BTSN SCAEG R, 3oy BE SO RO, IFAERERR I ST S5 H R 23 S g 1R I A
/] SCAEEH o

86 J=0;
87 for(i=0; j<2 && i<NR OPEN;i++)
88 if (lcurrent—>filp[il) {
89 current—>filpl[ fd[jl=i ] = £[j];
90 JH;
91 1
[/ RGN SO, RO )R
92 if (j==1)
93 current—>filp[fd[0]]=NULL;
[/ WA BN AN A, R EC RIS AN SO I A S TRV FFIR[El-1.
94 if (j<2) {
95 fl0]-—>f count=f[1]->f count=0;
96 return —1;
9t }
[/ P TET S WISRASED, WAH OB TEON AN SO AR RN S 25 I, IR [R-1.
98 if (! (inode=get pipe inode())) {
99 current—>filp[fd[0]] =
100 current->filp[fd[1]] = NULL;
101 f[0]->f count = f[1]->f count = 0;
2 return —1;
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103

}

) WA SO, AR R A A, WSIREASE R . 55 L ASCIE A  SOE B E
/] 2 AT E RIS E N S

f[0]->f inode = f[1]->f inode = inode;
f[0]->f pos = f[1]->f pos = 0;
f[0]->f mode = 1; /* read */
f[1]->f mode = 2; /* write */
[/ SRR A SR B S R P i b, kA0, B
put_fs long(fd[0], 0O+fildes) ;
put_fs long(fd[1], 1+fildes) ;
return 0;

8.11.3 HEER

8.12 read_write.c X

8.12.1 ThgEHEIA

8.12.2 K%

BIF% linux/fs/read write.c 12JF

— = =
|l\3 |»—‘ |O [<© [CO |2 |0 |01 [k [Lo Do [—

= 1=
NI

linux/fs/read write. c

% % % %

(C) 1991 Linus Torvalds
*/

#tinclude <sys/stat.h> /] SCHRE LSO . B SO B REIRS S50 stat {F FTH .
#include <errno.h> [/ BRI, BERGEFHEMEES . (Linus W\ minix F51HEH) .
#tinclude <sys/types.h> /) RIS, LT HARN ARG,

#include <linux/kernel.h> // WHSKICHE. & —Se kL R 50 8 & Yo

#include <linux/sched.h> // WWREEREFLICH, & X TAES S50 task struct HIUHIESS 0 %N,
[/ B —YH IR SR E R N 2T g oA B TR

#include <asm/segment.h> // Btdfffsk3Cfi. & T RBCATAFa BRI BN T 9 R 20

/] PR TS R

extern int rw_char(int rw, int dev, char * buf, int count, off t * pos);
/] ETERAE R AL

extern int read pipe(struct m_inode * inode, char * buf, int count);

/] EETERAE R

extern int write pipe(struct m inode * inode, char * buf, int count);
/) PR AR AR R AL

extern int block read(int dev, off t * pos, char * buf, int count);

/) PO SRR

extern int block write(int dev, off t * pos, char * buf, int count);
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/) VSR R
20 extern int file read(struct m_inode * inode, struct file * filp,
21 char * buf, int count);
/] GIAHRAF R
22 extern int file write(struct m_inode * inode, struct file * filp,
23 char * buf, int count);
24
/1] FEAL SRS TR AR GEH ] e A
[/ ZHEd SR, of fset ERISCIFE IR ML, origin AW IEIAALE, & SEEK SET
[/ (0, WICHEIFURAL) o SEEK CUR(1, MCHETEEH(LHE) . SEEK END (2, MICHERAL) =# 22—
25 int sys lseek (unsigned int fd, off t offset, int origin)

26 {
27 struct file * file;
28 int tmp;

29

/) WSSO AR S TR P 55 2 4T JF SO NR OPEN, s i AR IR SCAESE R FREL S 2, sl
[/ RN SCAFEE R 1 A R BO S, B R E B SRR R AN AL, IR [P RS JFIR

30 if (fd >= NR_OPEN || !(file=current—>filp[fd]) || !(file—>f inode)
31 || 1IS SEEKABLE (MAJOR(file->f inode—>i dev)))
32 return —EBADF;
[/ WURSCAEX B 17 R TE Y A, R B EED, GB . EE KRR AT BB !
33 if (file->f inode—>i pipe)
34 return —ESPIPE;
// WA BCERIAA S, o3 F E AL A S R
35 switch (origin) {

// origin = SEEK SET, Bk BASCPFALAG AR F I8 A B SO S L. BRI TE, AR
// RS . A B E S SRS T of fsets

36 case 0:

37 if (offset<0) return —EINVAL;
38 file—>f pos=offset;

39 break;

// origin = SEEK CUR, ZERULSCAHR RS fia st A AE N I sl s A7 B B4R . W RSO TR £
[/ EAWMBEAEANT 0, DR [E] B AR o A UAE 2 AT S SR A LN B .

40 case 1:

41 if (file->f postoffset<0) return —-EINVAL;
42 file—>f pos += offset;

43 break;

// origin = SEEK END, ZERULSCAFAR RN I i HE L3 B4R HEE SO/ MIn B %
// TBRIAD RS AR o 75 0 A7 B SR B SO B N E A A A -

44 case 2:
45 if ((tmp=file—>f inode—>i_sizetoffset) < 0)
46 return —EINVAL;
47 file—>f pos = tmp;
48 break;
// origin wEHAE, RFIHAIESE.
49 default:
50 return —EINVAL;
51 }
52 return file—>f pos; /) IRIETE E A G ) SO S FR A
53 }
54

/) SO RGO R
/] B fd AR, buf SEZEMIX, count AR T
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55 int sys read(unsigned int fd, char * buf, int count)

56 {

b7 struct file * file;

b8 struct m_inode * inode;
59

/WSSO AR K TR 2 3T T SCPE B0 NR_OPEN, 803 T B A 7 T V5N T 0, B 1% A0 e
/) SO E R RET g2, IR (] A A IR H

60 if (fd>=NR _OPEN || count<0 || !(file=current->filp[fd]))
61 return —EINVAL;
/) AU E count A5 0, WWIRIE] 0, R
62 if (!count)
63 return 0;
/B TECECHE ) 9% 1 X A B
64 verify area(buf, count) ;

[/ WOCAER R 1 il RSO, JF B B SO, AT B TE R AR, 4 el R [m]
[/ SRR ARG A UGR A RS, GRS

65 inode = file—>f inode;

66 if (inode—>i pipe)

67 return (file—>f mode&l)?read pipe (inode, buf, count) :-EI10;
[/ ARG, WIHEAT B R i AR, IR I A R L

68 if (S_ISCHR(inode—>i mode))

69 return rw_char (READ, inode->i_zone[0], buf, count, &file->f pos) ;
/) AR PR A SO, AT BB B A, IR IR (RIS 7 1

70 if (S_ISBLK (inode->i mode))

71 return block read(inode—>i zone[0], &file->f pos, buf, count) ;

/WSS H SO B A WSO, U SE IR R count AT M HEAT A Gl e iUy 8on
/) ST B AR AR T SO RN, DR BB S 8O SR - i SR e, 7 ek
[/ FFET0, R0 GRHD , ARJEHATSCIFEARAE, AR PR 7 O IR H

72 if (S_ISDIR(inode->i mode) || S ISREG(inode—>i mode)) {
73 if (count+file->f pos > inode—>i size)
74 count = inode->i size - file—>f pos;
75 if (count<=0)
76 return 0;
77 return file read(inode, file, buf, count) ;
Z§ }
AT BN S gk, IR e AR IR H .
ZQ printk ( “(Read) inode~>i mode=%060\n\r”, inode->i_mode) ;
80 return —EINVAL;
81 }
82
83 int sys write(unsigned int fd, char * buf, int count)
84 {
85 struct file * file;
86 struct m_inode * inode;
87

[/ AR SRR R TRE P 2 T P SCAEEONR OPEN, 80 T BE5 NI F V80N T 0, 5 %A
[/ BSOS RERET o2, R [l H A A 3R H

88 if (fd>=NR_OPEN || count <0 || !(file=current—>filp[fd]))
89 return —EINVAL;
/) BB T E count 2T 0, WER[A] 0, B
90 if (!count)
91 return 0;

[/ BOCAEXRT AR § A il AOREIESCIE, JF H2 BRSO, AT S T8 R AT, 45 e sh R [m]
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[/ BNKTEREG A GR A A, IR

92 inode=file—>f inode;

93 if (inode—>i pipe)

94 return (file—>f mode&2)?write pipe (inode, buf, count) -E10;
[/ R TR, W T 5 s s B, RIS NI

95 if (S_ISCHR (inode->i mode))

96 return rw_char (WRITE, inode->i_zone[0], buf, count, &file->f pos);
[/ IEREMR A SO, WM T R S EAE, HRMIBEARTE, B

97 if (S_ISBLK(inode—>i mode))

98 return block write(inode—>i zone[0], &file->f pos, buf, count) ;

// BREFISCA, AT SO S A, FFRFIE AN, B
99 if (S_ISREG(inode—>i mode))
100 return file write(inode, file, buf, count) ;

AN, B BT R SRR, IR R R, R

©

M printk (“(Write) inode—>i mode=%060\n\r”, inode—>i_mode) ;
102 return —EINVAL;

103 }

104

8.12.3 HEEEA

8.13 truncate.c 314

8.13.1 ThgEHEA
AR P RS 110 e % b A IS, IR B, — VA — Y

HETE IR R

—>
T -7 — >
i_zonel0] 5

i zonel[l] A

i zone[2]

E%ﬁ%% i zonel[3]

i zonel[4] / =
i zonel[5]
\] 1 zonel6] — >
— kAT 1 zonel7 — P
B e AT
= ()G ) g

R (TR MIZEREZEAR

8.13.2 KT

5% linux/fs/truncate. c 2%
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*

Ilinux/fs/truncate. ¢
*

*

(C) 1991 Linus Torvalds
*/

#include <linux/sched.h> // WEEFEFLCME, X TAESSH task_struct. FIUHAES O %,
[/ B —YE IR TSRS FERE A i N ST g pR B TR A .

#include <sys/stat.h> /] SRR SK I o AT SO RGOS LM stat {} I &L
/177 BRI

static void free ind(int dev, int block)

{

struct buffer head * bh;
unsigned short * p;
int 1i;

[/ MEBHYCS 0, WERME],
if (!block)
return;

// RIS, IFREBOL BRI M AT IZ e, SRS REB0% IR EL I 22 i X

if (bh=bread(dev, block)) {
p = (unsigned short %) bh—>b data; // $&WREIEEMNX.
for (i=0;i<512;i++, p++) // FAEEE A 512 AN,
if (xp)
free block(dev,*p); // BEIfFa € MZ L,
brelse (bh) ; [/ BERGEIX .

}
[/ BERUR & L — IR et
free block(dev, block) ;
}

/1)) BRI
static void free dind(int dev, int block)
{
struct buffer head * bh;
unsigned short * p;
int i;

[/ MFBHYCS 0, WERME],
if (!block)
return;

/AR IAME N bk, PRI BRI R A Fr A a8 4k, AR RO R X

if (bh=bread(dev, block)) {
p = (unsigned short *) bh—>b data; // fRIEIRENX.
for (i=0;i<512;i++, p++) [/ REAEEY B 512 A k.
if (*p)
free ind(dev,*p); // BEJHETE —IRIEHELR.
brelse (bh) ; /] BETREEIIX o

}
// BIE RS LR kAl .
free block(dev, block) ;
}
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16
/17 BT RO R SCAC LR 0, FFREIIE F IR 102 % 1]

47 void truncate (struct m_inode * inode)

48 {
49 int i;
50

[/ A RASIE SO B H S, MR (A,
51 if (1 (S ISREG(inode->i mode) || S ISDIR(inode->i mode)))
52 return;

/) ORI TR T AN EEZ S, JRBIX T NSRRI E R,
53 for (i=0;i<7;i++)
54 if (inode—>i zoneli]) { [/ MRS AK 0, MR .
55 free block (inode—>i dev, inode—>i zoneli])
56 inode—>i_zone[i]=0;
o7 1
58 free ind(inode—>i dev, inode—>i zonel[7]); /) BEIR— IR AR,
59 free dind(inode—>i dev, inode—>i zone[8]); // B YRR
60 inode—>i zonel[7] = inode—>i zone[8] = 0; /) BEERIN 7T, 8 BZ,
61 inode—>i size = 0; /] RN EE
62 inode—>i dirt = 1; // B R OB SR
63 inode->i mtime = inode—>i ctime = CURRENT TIME; // B SCAEFRIY A& oo 1a) 24 24 hi B IA) .
64 }
65
66

8.13.3 HERFER

8.14 super.c 3L

8.14.1 LhgEHEIA

8.14.2 {R#LFE
BFE linux/fs/super. c }2F

linux/fs/super. c

% % % %

(C) 1991 Linus Torvalds
*/

J*

* super. ¢ contains code to handle the super-block tables.

*/

#include <linux/config.h> // WAZECE KA. & SCBERE 5 AR 28 (HD TYPE) WG,

#tinclude <linux/sched.h> // WWERETLICMFE, & X TATES 450 task struct #IUGIESS 0 %,
/) A B AR T S B E R RO RN 2T 4 bR B TR )

#tinclude <linux/kernel.h> // WHZKICHF. &4 L8 Nk H R 200 IR 2 o

#include <asm/system.h> // FRGEKMF. 8 LT BCE BUE SRR T/ TS RN 0 G %

O[O |00 [ [ |01 W [ Do =

—_

—_
—_

—
)

—
w
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Slelzls sl

[N
—_

#include <errno.h> /) BRI, BERGETEMEBE S . (Linus N minix 5IHEH) .
#include <sys/stat.h> /) SCHFRZS LSO o B SUF B REUIRS S50 stat { Rl &

int sync dev(int dev); /) SR E B AT R S5 & LR FEDDEE.  (Fs/buffer. ¢, 59)
void wait for keypress(void); // Zf5difk. (kernel/chr drv/tty io.c, 140)

/* set bit uses seth, as gas doesn’t recognize setc */
/% set_ bit OfFH T setb 84, PN gdnitas gas ARERMTES sete */
/77 DEREE AL A Ak LU A (0 8% 1), HIRPNX LR . (NAZE AN test_bit () SE2Zhh)
/] ARANRIN G % s S bitnr 2 R WA AE, addr &I ELRE 5 AE (P 4 bk
// %0 - ax(_res), %1l — 0, %2 — bitnr, %3 — addr
#tdefine set bit(bitnr, addr) ({ \
register int _res asm_ (Tax?); \
~asm_ ("Dt %2, %3;seth %%al” "=a” (__res):"a” (0), r” (bitnr), m” (x(addr))); \
res; })

struct super block super block[NR SUPER]; // #BZIhsEME A (g mi) .
/% this iIs Initialized in init/main. c */

/* ROOT DEV CMF init/main. ¢ " wILaLk */

int ROOT DEV = 0;

//// BE ¥R
static void lock super(struct super block * sb)

{

cliQ; // K,

while (sb—>s lock) // WMRZEBR L LA, NIEIRSEAF .
sleep on(&(sb—>s wait));

sb—>s lock = 1; /] EABRPINB CEBUERE) .

stiQ; // T W,

}

/1) R EBHHRB . R ulock _super XA PRI M) .

40 static void free super(struct super block * sb)

{

cli(; /] R

sb—>s lock = 0; /] BAIBUERRE .

wake up (& (sb—>s wait)); // WA R R
sti(); // T

}

/17 WENREEfs E 2 DA -

48 static void wait_on super (struct super block * sb)

{
cli(; /] R
while (sb->s lock) // MFEE O E R, REIR R
sleep on(&(sb—>s wait));
sti(); // T
}

/1] BIAEEE&B R, RIONZHB R FE 5T
struct super block * get super(int dev)

{

275



W8 = WAL linux/kernel/fs/

b8 struct super block * s;
59
/) WRBAA R E R, MR EITRE .
60 if (!dev)
61 return NULL;
// s FRIMEBHEEANTTIRAL . H RIS BRI, IR e BRI
62 s = O+super_block;
63 while (s < NR SUPER+super block)

/) IR R F A R, RS L R CFF DM R BRI
/) AERERAIIA], A AT REL E BRI, DI T FER T DO AR R B (R,
[/ WRE MR PR AR B 5 g BRI R, DL s TSRS 1 e A
/] THRAE.

64 if (s—>s_dev == dev) {

65 wait on super(s) ;

66 if (s=>s_dev == dev)

67 return s;

68 s = O+super_block;
[/ W TR IAN K, WA A T QERBAT HR BT € (g, R 2 4t

69 } else

m st+t;

71 return NULL;

72}

73

///] RETNAR A R g b
[/ RO A T AT R BT (& s _dev=0) , FFRBZW A 1 71 AL IR e ar B i by
[/ PR . G SRR T N SCAF RGUEM S R SE, B I 1 A R C S ey e p s
[/ BRGE, WIARERIBOZE L .

74 void put_super(int dev)

75 |

76 struct super block * sb;
77 struct m_inode * inode;
78 int 1i;

79

/) WRFR WA RS R G W, WERESFER “WRREEKE T, AELEIEIEIE” , JFRM,
80 if (dev == ROOT DEV) {

81 printk (“root diskette changed. prepare for armageddon\n|r’);
82 return;
83 }
// WA B e A R, R[],
84 if (! (sb = get_super(dev)))
85 return;

/) MRRKE IR ASCE R 1 W R RSO R, MRS, R,
86 if (sb—>s_imount) {

87 printk ( Mounted disk changed — tssk, tssk\nlr’);
88 return;
89 }

/) HREEE e PR, HRBUE BRI, AR5 BB GO Y (1 B 45 T BON 0, L EDETRE
/] IR

90 lock super (sb) ;
91 sb—>s dev = 0;
[/ SRIGRETBOZE A 11 m A R s B [ B o iR 22 rpbe
92 for(i=0;i<I MAP SLOTS;i++)
93 brelse(sb—>s imapli]);
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94 for (i=0;1<Z MAP SLOTS;i++)

95 brelse (sb—>s zmaplil);
/) B JaRZB AR, R[]

96 free super(sh);

97 return;

98 }

99

B N T At Sk A
/) B A AR e DA B I AR, W R T i B 6

100 static struct super block * read super(int dev)

101 {
102 struct super block * s;
103 struct buffer head * bh;
104 int 1, block;
105

/) WRBATFEI B, MR S e
106 if (!dev)
107 return NULL;

)/ ESR IR A R O A (R R ARG AE, R K 4
[/ BRI P S BRI R, e AT R AL B

108 check disk change (dev) ;
/) IRAZ A R O A mig gz b, W ERGR MZEE R TR T
109 if (s = get_super(dev))
110 return s;
/) W, E AR P AT (BRI s dev=0 FYTH) o G BREA] 48 R T FRET
111 for (s = O+super block ;; s++) {
112 if (s >= NR_SUPER+super block)
113 return NULL;
114 if (Is=>s dev)
115 break;
116 }
[/ REBRIEIS, WU X R TR E B, BRI T #1461 -
117 s—>s_dev = dev;
118 s—>s_isup = NULL;
119 s—>s_imount = NULL;
120 s—>s_time = 0;
121 s—>s_rd only = 0;
122 s—>s_dirt = 0;
/) SRIGPTE LR, FF B BB S I BE) bh 55 ) 22 X b o n SR A R
/) WRE T i € BB R B I, IR, R RIS FRE IR
123 lock super(s) ;
124 if (! (bh = bread(dev,1))) {
125 s—>s_dev=0;
126 free_super (s) ;
127 return NULL;
128 }
// ¥ v BRI R AL B A A G A h . PRI BGR IUE R i
129 *((struct d_super block %) s) =
130 *((struct d super block *) bh—->b data);
131 brelse (bh);

/) WU IR SO R BERC T BEN AR, BB B IR SO RS, PRI BT
/) —FE, ORI E R P R I, FARBZI, R A SRR .
[/ KT Linux W%, HSCEF minix SCAFRGERA 1, FBERGE 0x137F,
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132 if (s—>s_magic != SUPER MAGIC) {
133 s—>s_dev = 0;

134 free super(s);

135 return NULL;

136 }

// NHETHG SR b1 S AL RE R DA Bl . 1 TG A AR G b A e P L [ A T

137 for (i=0;i<I MAP SLOTS;i++)
138 s—>s_imap[i] = NULL;
139 for (i=0;i<Z MAP SLOTS;i++)
140 s—>s_zmapli] = NULL;

/7 RJE MBERE BB 1 Y U B A AT S R A B R B 7 B

141 block=2;

142 for (i=0 ; i < s—>s_imap blocks ; i++)
143 if (s—>s_imap[il=bread(dev, block))
144 block++;

145 else

146 break;

147 for (i=0 ; i < s—>s zmap blocks ; i++)
148 if (s—>s_zmap[il=bread(dev, block))
149 block++;

150 else

151 break;

/7 R (7 P AR RO S T P B AT R AL, BT SO R G B B AT D, R R
// FIRMRIGC . PRI S RERE TR T FS BT DR, IR RIS FiR ST RIR

152 if (block != 2+s->s imap blocks+s—>s zmap blocks) {
/7 RETRCL T A R S H A P oy FH I v i 2 o X

153 for (i=0;i<I MAP SLOTS;i++)

154 brelse(s—>s imap[il) ;

155 for (i=0;1<Z MAP SLOTS;i++)

156 brelse(s—>s zmap[il) ;
//RET b TH 1R s R R A R I, AR I, IR I FR AR .

157 s—>s_dev=0;

158 free super(s);

159 return NULL;

160 }

[/ AW YN T RS T R AR T, WER B BT R D, Ak
[/ BRER I 0 e DL 0 5 1 Y U ANREHII, B LUK LA A7 B b B SR B B 1, BAB LSO
[/ RGERC 05 1 WAl FIFFREER, RSP i AR BB 1.

161 s—>s imap[0]->b datal0] |= 1;
162 s—>s zmap[0]->b datal0] |= 1;
/) ROz, IR B IRE .

163 free_super(s) ;
164 return s;
165 )

166

/) RS RS R
// ZH dev_name JEBH LA
167 int sys_umount (char * dev_name)

168 {

169 struct m_inode * inode;
170 struct super block * sb;
171 int dev;

172
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/) SRR A SO AL AR B N 1R, RO A .

173 if (! (inode=namei (dev_name)))
174 return —ENOENT;
175 dev = inode—>i zonel0];
[/ W RASEI A ST, WRETENI B 1 995 dev 1, IR [EIHETRS .
176 if (!S_ISBLK(inode—>i mode)) {
177 iput (inode) ;
178 return —ENOTBLK;
179 }
// RTINS ) 1 799 i dev i
180 iput (inode) ;
/) IR R R G, WA eI, &R
181 if (dev==ROOT_DEV)
182 return —EBUSY;
// IR A R LRI &%ﬁu%l#%% R e, R AL H A
183 if (!(sb=get_super(dev)) || !(sb->s_imount))
184 return —ENOENT;
// AP R IR 22 AL B0 1 A B A AR, W R S R
185 if (!sb—>s_imount—>i mount)
186 printk ( Mounted inode has i mount=0\n");
/) B TR, BRSO S BRI SCE, G S A R A R R
187 for (inode=inode table+0 ; inode<inode table+NR INODE ; inode++)
188 if (inode—>i dev==dev && inode—>i count)
189 return —EBUSY;
/) BRI 1T R hR R, BB 1T A
190 sb—>s_imount—>1i_mount=0;
191 iput (sb—>s_imount) ;

[/ BEHRPYLEE W RITBONE, PRSI RSN 1 1R, BB R R S
/)RR AR A

192 sb—>s_imount = NULL;
193 iput (sb—>s_isup);
194 sb—>s isup = NULL;
/] BEBOZBAA BRI, FERHZ A PAT mi gz b 5 g R I RD 4
195 put super (dev) ;
196 sync dev (dev) ;
197 return 0;
198 )
199

/] B R G iR
// Z4 dev_name ;2 XM 44, dir name ;2 RPER| M HF A, rw flag #E MR S hrE .
200 int sys mount (char * dev_name, char * dir name, int rw_flag)

201
202 struct m_inode * dev_i, * dir i;
203 struct super block * sb;
204 int dev;
205
/) B SRR B A SO AR BN N 1 R RO B S .
206 if (!(dev_i=namei (dev_name)))
207 return —ENOENT;
208 dev = dev_i—>i zone[0];
[/ WRANEPR A SO, DRI R 1 95 5 dev_ i, R[BIHV B .
209 if (!S_ISBLK(dev i—>i mode)) {
210 iput (dev i) ;
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211 return —EPERM;
212 }
// RETERIHEH 1 195 dev i
213 iput (dev 1) ;
/) WRIELE I H AR AR BDS NY 19 5d dir i
214 if (! (dir_i=namei (dir name)))
215 return —ENOENT;
[/ AERAZ 1RSI T IFERX BRG] B i 1 9 R RS e RSO R GE Y s
[/ 51, RO 19 R, IR AR .
216 if (dir i->i count != 1 || dir i->i num == ROOT INO) {
217 iput (dir i) ;
218 return -EBUSY;
219 )
[/ IR RAGE A H SRS L WRRERGZ 1 A IR AR
220 if (IS_ISDIR(dir i->i mode)) {
221 iput (dir i) ;
222 return —EPERM;
223 }
// CEBCRE 2T R G, A SRR OMARE % 1 1 s, IR [R R
224 if (! (sb=read super(dev))) {
225 iput (dir i) ;
226 return —EBUSY;
227 }

/) ARG B AR S R G LA e e e Ty, WORETBGR 1 T R, IR R
228 if (sb—>s_imount) {

229 iput (dir 1i);
230 return —EBUSY;
231 }

[/ QR LR RN 1 W R DA T U RS (AR T B, IR i R R
232 if (dir i->i mount) {

233 iput (dir 1i);
234 return —EPERM;
235 }

/) WS RGP A B 1 mU T BRI e BB H S 1T R

236 sb—>s_imount=dir i;

[/ BRI RI RS OB SRR /¢ R XHRA iput (dir 1) */
237 dir i->i mount=1; /% IXFAE umount N EEAE */
238 dir i—>i dirt=1; /* NOTE! we don’t iput(dir i) */
239 return 0; /* we do that in umount */
240 }
241

/1] BEERR RS .
[/ HRBGEEE RGN G R BT (sys_setup O) WA M. ( kernel/blk drv/hd.c, 157 )

242 void mount root (void)

243 |
244 int i, free;
245 struct super block * p;
246 struct m_inode * mi;
247
/) IR 1 A AN 32 AN, T, FENL. 2 AW AT A AR I AN — Sk
248 if (32 != sizeof (struct d_inode))
249 panic ( “bad i-node size”);

/) WUBRMSCIEREAL (I 64 T, BN RGN K AETIT 64 NSO L KT SO R 5T S

280



W8 = WAL linux/kernel/fs/

[/ BEE R 0o [PV ATAEIX B2 ]

250 for(i=0;i<NR FILE;i++)
251 file tablel[i].f count=0;
[/ RS RGP AR A A E, iR WA RGE, x4 , SR
252 if (MAJOR(ROOT DEV) == 2) {
253 printk( “Insert root floppy and press ENTER”);
254 wait for keypress();
255 }
[/ WIEHE A (38 1D .
256 for (p = &super block[0] ; p < &super block[NR SUPER] ; p++) {
257 p—>s_dev = 0;
258 p—>s_lock = 0;
259 p—>s_wait = NULL;
260 }
[/ R BRI, WERER, FEAENL.
261 if (! (p=read super (ROOT DEV)))
262 panic (“Unable to mount root”);
/MRS BECCAE R AR 1155 (D), W RIE B R AR S, FENL.
263 if (! (mi=iget (ROOT DEV, ROOT INO)))
264 panic (“Unable to read root i-node”);
/) %1 RS RIREGERS 3 k. [?? Why?]
265 mi—>i count += 3 ; /% NOTE! it is logically used 4 times, not 1 */
/) EBEII LM RS 11 RN BB 1RO 1
266 p—>s_isup = p—>s_imount = mi;
// VOB ZARTHEFR R 2R TAE H AR H 3% 11
267 current—>pwd = mi;
268 current—>root = mi;
/] Gz s EA R ﬁf‘ﬁv 1 ST YT R )R & I LS
269 free=0;
270 i=p—>s _nzones;

// SR GRS AR AT B oA S LU AT ARy S DG v S IR, 2 PR set bit O FLsi FUZ IR
/) VRREAL, AR BEE LEAEAT . 7i&81917 H T-HUAF i W S E M art b WA (E. 7i>>137 &K i FREA
// 8192, HENEE—NMEEREE A F LhdEAr 2.

271 while (—— i >=0)
272 if (!set bit(i&8191, p—>s zmap[i>>13]->b data))
273 freet+;
[/ BN BN L P R S A
274 printk ( "%d/%d free blocks\n\r”, free, p~>s_nzones) ;

/) gk B R A 1 TR R R B R L 01 K 0 Y R
[/ gt k. [29]

275 free=0;
276 i=p—>s ninodes+l;
[/ SRJGRRYE 11 R B R S LR 7 1R oy AR Dl S s PR 1 R
277 while (— i >=0)
278 if (!set bit(i&8191,p—>s imapl[i>>13]->b data))
279 freet+;
// Bonv g EAT AW A T SR
280 printk ( "%d/%d free inodes\n|r”, free, p—>s_ninodes) ;
281 }
282

8.14.3 HEFR
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8.15 open.c X

8.15.1 ThgEHEIA

8.15.2 K&

K linux/fs/open. c }2F
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* linux/fs/open. c

*

* (C) 1991 Linus Torvalds

*/
#include <string.h> /)RR BB LT e SR R R E R N R
#include <errno.h> [/ BRI, BEREFHEMEES . (Linus N\ minix FH51HEH) .
#include <fcntl.h> /) SO ISR SO . T SO S R IR R I B4 ) AT 1 e e
#tinclude <sys/types.h> /) RIS, & T AR ARG IR,
#include <utime.h> // B SE SO o s T U7 IR VS SO ) 25 48 BA S utime O) JUR

#include <sys/stat.h> /) ARSI o A A B RGURS S stat { MIH &

#include <linux/sched.h> // RT3, € X TAES 450 task struct. FIEHAES: O (R4,
[/ AT AT IR R S B EARBUE i N\ 20T G R B

#include <linux/tty.h>  // tty kX, X THK tty_io, HATHAF T MMNSE. HH.

#tinclude <linux/kernel.h> // WHZSKICHF. &4 L8 N AL H R 200 IR 2 o

#include <asm/segment.h> // BUEAESLSCIF. 8 ST A RBEA A7 28 E IR N I 2 R 40

/) WO RGAE B RS R
int sys ustat(int dev, struct ustat * ubuf)
{
return —ENOSYS;
}

/77 B SO ) RS SR ]

// 23 filename JE X AF4, times J& 7 ) AME U TR] 45 /) F8 4T .

// W times ¥EEFA L NULL, WJHX utimbuf S54RI TAE SR 0B SO I U ) RS s 1) o 2R
// times FREFZE NULL, JUHCZR G0 Y1 I )5 15 i Fir o SO0 07 ) RS 50y TR) 331

int sys utime(char * filename, struct utimbuf * times)

{

struct m inode * inode;
long actime, modtime;

[/ RRPESCAR A TR N 1 AL R B R, R R A
if (! (inode=namei (filename)))
return —ENOENT;
// G SR ) RS S TR B S R PR BT AN A NULL, - D) AN 5 48 sz B 7 15 65 R R [l
if (times) {
actime = get fs long((unsigned long *) &times—>actime) ;
modtime = get fs long((unsigned long *) &times—>modtime) ;
/A3 VUPRE U T RS SO Ta) B R A ET I [A]

} else
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35 actime = modtime = CURRENT TIME;
/) ABBCL Y R U i) B TR S BORME B ) B
36 inode—>i_atime = actime;
37 inode—>i_mtime = modtime;
// B W R CBERE, BIRX AL JRIR[E] 0.
38 inode—>i dirt = 1;
39 iput (inode) ;
40 return 0;
41}
42
43 /*

44  * XXX should we use the real or effective uid? BSD uses the real uid,
45  * so as to make this call useful to setuid programs.
16 #/
/%
s SCPFIRE XXX, FATIZMESEH ™ id RGN 1d? BSD RGUEM 1T H S id,
* DMEZ R T LA setuid FEPAEHT . (7. POSIX ArdE il LS P 1D)
*/
/17 KA SO ) AP o
// Z¥ filename £ AF4, mode & EMAS, hR_OK(4). W_OK(2). X_OK(1)H1F_OK(0) 4.
// B RERK YT ) SOV, AR 0, A5 IR ] HH A .

47 int sys access(const char * filename, int mode)

48 {
49 struct m_inode * inode;
50 int res, i mode;
51

// BRI 3 A7 R, PRI B B A i BEARAA
b2 mode &= 0007;

[/ RS R 1T SN, R[] A
53 if (! (inode=namei (filename)))
b4 return —EACCES;

/) WA B PERS, FFERETB0Z 179 5
b5 i mode = res = inode—>i mode & 0777;
56 iput (inode) :

/) IR HER R AZOSCE R T, BTG 3
57 if (current—>uid == inode—>i uid)
58 res >>= 6;

// A WS BRI 5 O A e — 4, MO s 1
59 else if (current->gid == inode—>i gid)
60 res >>= 6;

/) AR SO R A AW R JE AL, WY R VERT, 3R [E] 0,
61 if ((res & 0007 & mode) == mode)
62 return 0;
63 /*
64 * XXX we are doing this test last because we really should be
65 * swapping the effective with the real user id (temporarily),
66 * and then calling suser() routine. If we do call the
67 # suser() routine, it needs to be called last.
68 */

/%

s XXX JRATT R Jm AR i A, DO BATTSE b i EEAHeA R id A
* JLSEHIT id Gty SRJS AT suser O PRA. G RFRATTAA S 2L
* suser () BREL, WG B n A B -
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*/
// WRMETH T id o 0 GEPH D FEE RS AT & 0 s S0l AT A5 ), DR [H] 0,
69 if ((!current—>uid) &&

70 (!'(mode & 1) || (i mode & 0111)))
71 return 0;
// A WR A R .
72 return —EACCES;
73}
74

/17 BT AR H s R GE T R

// B filename ;& H %%

[/ AR 0, A5 DUk [H] H B A
75 int sys_chdir (const char * filename)

76
77 struct m_inode * inode;
78
/) BRSO RS R 1 ANEAE, R[] A
79 if (! (inode = namei(filename)))
80 return —ENOENT;
/) AERAZ 1 RS H o 1, WPREIROZ Y 1L IR B H AR A
81 if (!S_ISDIR(inode->i mode)) {
82 iput (inode) ;
83 return —ENOTDIR;
84 }
// RETBCHHTHERE S AR Hak 1 9, IR IRNZH B A TAE H % 1 1 s &9 0,
85 iput (current—>pwd) ;
86 current—>pwd = inode;
87 return (0);
88 |
89

/) OB RGO R
/) R BRI E 3/
/) U R R AR E] 0, 75 SO [ B A

90 int sys chroot(const char * filename)

9L
92 struct m_inode * inode;
93
/BRI ZR R 1 A, R[] A A
94 if (! (inode=namei (filename)))
95 return —ENOENT;
/) AERAZ 1 AN E H o 1 R, WPREIOZ Y 1L IR B H AR A
96 if (!S_ISDIR(inode->i mode)) {
97 iput (inode) ;
98 return —ENOTDIR;
99 )
// BEBCARTHERE AR H o 1 1R, PR E VIR E Ha 40 1 1, IR 0.
100 iput (current->root) ;
101 current—>root = inode;
102 return (0);
103 }
104

/) BB R R T R A
// 2% filename J& 4444, mode &I SCH B
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/) AARAERCIGER[E] 0, A7 3R [A] R A A

105 int sys chmod(const char * filename, int mode)

106 {
107 struct m_inode * inode;
108
/) AR SCAE AR R 15 AR, R[] A
109 if (! (inode=namei (filename)))
110 return —ENOENT;

[/ MR AT HERE AT RON ) id AT IO WA id, JF FS AT EERE A, R
/) 30 R R A

111 if ((current—>euid != inode—>i uid) && !suser()) {
112 iput (inode) ;

113 return —EACCES;

114 }

// EHFRCE 1 W RNSCHEE N, R Y RO . B0 1 e, IR 0.

115 inode—>i mode = (mode & 07777) | (inode->i mode & ~07777);
116 inode—>i _dirt = 1;

117 iput (inode) ;

118 return 0;

119 }

120

/] AESSCE £ RS R
// B filename JE A4, uid B WRIRTF (H 7 id), gid &4 id.
[/ FAERLINERIE 0, A5 W3R (A H AR

121 int sys chown(const char * filename, int uid, int gid)

122 {
123 struct m_inode * inode;
12
/) GRSCAE AR R 1 AR, R[] A
125 if (! (inode=namei (filename)))
126 return —ENOENT;
[/ A RTAREAGE P, WRETRZ 1 95 AL, IR B D
127 if (Isuser()) f{
128 iput (inode) ;
129 return —EACCES;
130 }

[/ BB 1 W R id FId id, HE 1 WA CSBshr . BISZ 1 AL, IR 0.
131 inode—>1 uid=uid;

132 inode—>1 gid=gid;
133 inode—>i_dirt=1;
134 iput (inode) ;

135 return 0;

136

137

/1)) FTIF (BB SCE RS H R
// Z¥ filename J& X4, flag ZFTIFCEFR&: L 0_RDONLY. H5 0 WRONLY =5 O _RDWR,
// VM O_CREAT. O EXCL. O_APPEND %5 gr—SUbrEMdl &, A ARREEIE T A, M) mode
/) T4 E M SO T e ik, XL @ e S IRWXU CGCfFE X A A B HHATAE) . S TRUSR
// (P B SCHRR) « S TRWXG (4L b2 A 32 SRIFATAUR) 2555, Xl d i s, xuk
/7 JEVE RN TR R SO U ), B T s SO AT E R R IR [ — AN RS S SO R
/) AFBRAE TN NR [ AR CCPFREARE) , R NLREIHHD . (20 sys/stat. h, fentl.h)

138 int sys open(const char * filename, int flag, int mode)

139 {
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140 struct m_inode * inode;
141 struct file * f;
142 int i, fd;
143
/) BB E B S R R AR S, 7 A VR R] I SRR
144 mode &= 0777 & “current—>umask;

)RR SO R AL, B AR, T BT AR, IR [
145 for (fd=0 ; fd<NR OPEN ; fd++)

146 if (lcurrent—>filp[fd])
147 break;
148 if (fd>=NR_OPEN)
149 return —EINVAL;
/) BB PATIN PSRRI L, S0 B FERF AL
150 current->close on exec &= ~ (1<<fd);

T/ A T RSO AERSTT R . YRR PRSI ORGSO 0 1), 5 CLA R
[/ SCPFR AR, R E]H A A o

151 f=0+file table;
152 for (i=0 ; i<NR FILE ; i++, f++)
153 if (If->f count) break;
154 if (i>=NR_FILE)
155 return —EINVAL;
[/ AERERE RIS NSO RORA R ST S5 e Fi i il 4 R B ) SO a5, IE AR LT Eos i 1.
156 (current—>filp[fd]l=f) —>f count++;
// VA BREHATF B, R EMEANT 0, WIUERT AT, BTSN i B ST 24, R B AL
157 if ((i=open namei (filename, flag, mode, &inode))<0) {
158 current—>filp[fd]=NULL;
159 f—>f count=0;
160 return i;
161 }
162 /* ttys are somewhat special (ttyxx major==4, tty major==5) #/

/% ttys HUEER (ttyxx B5==4, tty E5==5) %/
[/ IR TR SO, B A R T A 4 1938, W BEE S RTHERE Y tty SoNi% 1 WA TR AT
/) FEVEE GHTERE tty XN tty RIS HEFE L 55 T HERE A S HEFE 4 5«

163 if (S_ISCHR (inode->i mode))

164 if (MAJOR(inode—>i_zone[0])==4) {

165 if (current—>leader && current—>tty<0) {

166 current->tty = MINOR (inode—>i_zone[0]) ;

167 tty table[current—->ttyl.pgrp = current—>pgrp;

168 }
/) AN RAZ R AR A T 5 T, A AR SAT tty, JUUEWT VRS, RIS 1 T RO I S
/) SCAREERY, R[] R .

169 } else if (MAJOR(inode—>i_ zone[0])==5)

170 if (current—>tty<0) {

171 iput (inode) ;

172 current—>filp[fd]=NULL;

173 f=>f count=0;

174 return —EPERM;

175 )

176 /* Likewise with block—devices: check for floppy change */
/x [FREXS TR0 T2 i 2 S e +/
/) GURAT IR S 4 S0, WA A A S 4, 4 S 450 ) 2 0 e xR R T AT
/] BRI

177 if (S_ISBLK (inode->i mode))
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178 check disk change(inode—>i zonel[0]);
[/ WA . B S B tEFbs &, g IO 1, W 1 R TB, SR
[/ IR 0. IR AISCAEA]H

179 f->f mode = inode—>i mode;

180 f->f flags = flag;

181 f->f count = 1;

182 f->f inode = inode;

183 f->f pos = 0;

184 return (fd);

185 )

186

[/ BV R G H eE
// Z¥ pathname &2 4, mode 55 EIHIY sys open () R EUHIA .
// MR AT SO AR, A5 1R [P A

187 int sys_creat (const char * pathname, int mode)

188 {
189 return sys open(pathname, O CREAT | O _TRUNC, mode) ;
190 }
191

/] RS RS R

[/ SECd &SN

// IR 0, 75 R [B] A .
192 int sys close(unsigned int fd)

193 {
194 struct file * filp;
195
/) SRR T RE T R BEFT IT ISR 2, TR A H A
196 if (fd >= NR_OPEN)
197 return —EINVAL;
/) AR AT I 5 P SCAF IR AL B 6 A o
198 current—>close on exec &= ~ (1<<fd);
[/ A SCAFRIRARE I R SRS R FR4E A& NULL, DUl Rl HH A RS .
199 if (I (filp = current—>filp[fd]))
200 return —EINVAL;
/) EARSCARIRA ) SO AR iR BT A NULL o
201 current—>filp[fd] = NULL;

/) BEAERM SRR, W NSRS b i e s L v & 0, Wi N R% S, BERL.

202 if (filp—>f count == 0)

203 panic (“Close: file count is 07);
/AT VUK NSO S R B AR g T 1, W RIE A 0, WEREN 0 (RfEh) o AT 0, Uil
/) A CEEA WG, WRBEBGZICHE 1, 3R]0,

204 if (——filp—>f count)
205 return (0);
206 iput (filp—>f inode) ;
207 return (0);

208 }

209

8.15.3 HEEEA
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8.16 exec.c 2fF

8.16.1 ThgEHEIA

AYERE P 2 BT Z AT AT SO AT shell AR STAR I N4 AT o v 0 oR B0 bR 2K
do_execve (), ‘EE ARG W (int 0x80) LIHES NR_execve ) I C AbHEpg %L, /2 exec () BREUEN
TEGI RS H TR

o HIATH SERIMEESECF W IR IR GERAE — W E I MG IRE: W14 2% R i e
Bk (NULL) s ARAEFAT SO BT R0 T 58 RSB EORNREA SN, f o
R, PATHR;

o ARAEPAT SO ITAATS /3 (RSB A4, R E BT AR — ST SO T RSO
SLEE R 72 Shell AT CH—ATLAEIFAR), WIAHT Shell RBP4 KILSHL, FFLAHAT
SRR ZEAATIRIAT ) Shell FEF7s AT SO IRZ )£ DA R B B 4545 B A2 15 nl AT

o NPYHETR SRS TIZ AT B S AT A RAE — R DB AT ST T A BAE S A BN
FR Sk 5 A A5 B B A R R R S I A B W B SRS S HO i fe s 1B Sl T &7
BLNA

o BREHMER IR execve O FE R MR BIMbAE AT R AT kL, IS 4TI R

execve () BREAT K AT S ORI EE 2% (] [ AL B4, S HORIPR BT 2% () 4 i) 5 MAX_ ARG PAGES AN L [fil,
K ERIE 128KB FAT o 61225 18] HP A7 OO (1) 5 AU LT AR B, B2 MBI 128KB 4% ) A iy b
W AP IS B AT A R AR e EMIUARI, FEP e ST — AR %25 () A (128kB-4 711) A2 i)
WARBEAE p, iz RS AF R R 238, mEP AT LA, p RS T 4TS 5o =0
HILF R 2T ). AR BT copy string () BELIN, W2 R

SR BE AR E] (AL T[4 MAX ARG PAGES T, 128kb)
A
~ ~—— R T O

\ A

page fiREIEA K

~ ~
R RT LAY R |
Rt AR == IR p

H}

B SHMINMEEEFHHTE

create_tables () B THRIG LS E 9 BTHERRTREHE p UASERBENEUE arge TSR
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iEFHERPRIESRTE

8.16.2 X%

5z linux/fs/exec. c #2[F

[O [CO |3 |O |01 W [wo DD |[—

o< lslmlREIRI=lS
0 | [ O | [ [N [+~ O

linux/fs/exec. c

¥ % % %

(C) 1991 Linus Torvalds
*/

S*
* #!-checking implemented by tytso.
*/
/%
* #VFFURTORE PRI R 20 A2t tytso SEEL .
*/

S*

* Demand—Ioading implemented 01. 12. 91 — no need to read anything but

* the header into memory. The Inode of the executable is put into

* “current->executable”, and page faults do the actual loading. Clean.

*

* Once more I can proudly say that linux stood up to being changed: it

* was less than 2 hours work to get demand-loading completely implemented.
*/
/%

* FORININAE T 1991, 12, 1 SEBL) - HFR T SOAR Sk 4352k o A7 i e 20

s ORPEEAPAT SCHEER NG N AE . PAT SO 115 RSP TR I e AT T B
* (“current—>executable”), T UL 2 BEAT AT SCHFE I SE B N B /e DL RIS 3 T4 .
*

* FATLLFF R A S, linux 8BS HH TANE] 2 /NI AR [R5 56 4
* ST AR SROmaAAb .

*/
20 #include <errno.h> /) EERTERCE. E RGP EM A S . (Linus M minix H5|REH)
#include <string.h> [/ TRFERCRICIE . B EE SCT B SR TAT A AR A RO\ BRI

#include <sys/stat.h> /] SRR SK I o AT SO RGOS LM stat {} I &L

23 #include <a.out.h> // a.out k3. EXT a.out PAT SO R LB,
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46
47
48
49
50

51

#include
#include

#include
#include

#include

extern i
extern i

S*

<1linux/fs. h> /] ARG, B XSRS R (file, buffer head, m inode 28) .
{linux/sched. h> // PWERETFLAE, w8 XTI 451 task struct. FILHAES 0 1953,
// B YA A TS B0 B SR RN 2N g bR B E T .

linux/kernel. h> // WHELSUH. &/ LN H H R BUR R TE & L.

<linux/mm. h> /) WATEBESK SO o A D TR R /s e SOFH—— 6 0 THI R i o 2R 7Y
<asm/segment. h> // BEAELSCIF. 2 LT KB A7 oA E R AN S g pR 4L
nt sys exit(int exit code); // FEFEHARFZIAH

nt sys close(int fd); [/ XAFRA RGP .

* MAX ARG PAGES defines the number of pages allocated for arguments
* and envelope for the new program. 32 should suffice, this gives
* a maximum env+targ of 128kB !

*/
/%
* MAX A

RG_PAGES & ST HiFL 17 43 BC 25 2 BRI A 355 A% 18 HH 190 N A7 B K T 4

* 32 WNAFNLZALHS T, XA BT SH (env+arg) 2% W] ¥ & £rik 3 128kB!

*/
#tdefine

41 /*

MAX ARG_PAGES 32

* create tables() parses the env- and arg—strings in new user
* memory and creates the pointer tables from them, and puts their
* addresses on the ’stack”’, returning the new stack pointer value.

*/
/%

* creat

e_tables () BREAER I W AF RN A B AR M S HC P A5 o, ik

* QUEREER, JRREMTROHU AL HERR” b, AR5 IR FEE A FR EHE

*/

/11 FEF R HERG T B A B S B AR B AR

/] ZHL:
// &IAl:
static u

{

p — LI BONIE R S HNIAEE B HaE s arge - MG enve —MEIEAL
HEHAREL .

nsigned long * create tables(char * p, int argc, int envc)

unsigned long *argv, *envp;
unsigned long * sp;

[/ HERFREZLL 4 Y (1Y) NS hkR, BRIXELAE sp O 4 (A8 .

sp = (unsigned long *) (Oxfffffffc & (unsigned long) p);

/) sp WA A HIREESHS IR EASG IEESREESEARE envp FI %4

52
53

Sp —= envctl;
envp = sp;

) so FRBE, AR AT S EUREN S IR EAS IR argy SREHR LA

54
55

// NI

BEFIN 1, sp Kb a8 B 5 1l .
Ssp —= argctl;
argv = sp;

/) BRBEBEUREL envp R AT SRR ER DB A AT B HABUR A KR <

put_fs long((unsigned long)envp, ——sp) ;
put_fs long((unsigned long)argv, ——sp) ;
put_fs long((unsigned long)argc, ——sp) ;

/] R AT S S BAR TN I 25 R KA N 5, B JETHCE. A NULL figd

290



8 & RS

linux/kernel/fs/

71
72
73
74

76
i
78
79
80
81
82
83
84
85
86
87
88
89

91
92
93
94
95
96
97
98
99

100

101

102

103

while (argc—>0) {

put_fs long((unsigned long) p, argvt+);
while (get fs byte(p++)) /* nothing */ ; // p f8ErHik 4 F75.

}
put fs long(0, argv) ;

// REPR AR R AR RO BT 2 R ANy, d e JBCE > NULL $i54

while (enve—>0) {
put_fs long((unsigned long) p, envp++);
while (get fs byte(p++)) /* nothing */ ;
}
put fs long (0, envp) ;
return sp; // IR[BIR I 0 24 AT HEAR R &L .
}
VZ
* count () counts the number of arguments/envelopes
*/
/%

* count () ECTHEL AT AT S8/ A AR BN A EL
*/
/11 A HBHALL

o

/] BE: argv - BEUREHBA, &5 ANREE NULL,

// &Ml ZEAH.
static int count(char ** argv)

{

int i1=0;
char *% tmp;
if (tmp = argv)
while (get fs long((unsigned long *) (tmp++)))
i++;
return 1i;
}
S*
* 'copy string()’ copies argument/envelope strings from user

* memory to free pages in kernel mem. These are in a format ready
* to be put directly into the top of new user memory.

*

* Modified by TYT, 11/24/91 to add the from kmem argument, which specifies
* whether the string and the string array are from user or kernel segments:

*
* from kmem argv ¥ argv *¥

* 0 user space user space

* 1 kernel space user space

* 2 kernel space kernel space

*

* We do this by playing games with the fs segment register. Since it

* It 1s expensive to load a segment register,

* set_fs() unless we absolutely have to.
*/
/%
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"copy_string ()" BREM ™ A7 2 1] 95 DL ZHOMPR 587 A £ 21 A% 23 R LT AL A
KL BAT EAIEH T A R RS

B TYT (Tytso) T 1991. 12. 24 HEM, N7 from kmem S5, %SHIW T F4FH 5
TR AL SR B Bod & WAZ B

from kmem argv * argv k%
0 H ) H P43 1]
1 W% ] H P43 1)
2 W% ] W% ]

K K K K X X K K X X

*

BAVEEE WA BE £s BETFAF A REEAEN . th T — B A2 A K, A
* WAV EBER I set fsO, BRARSKAELE,
*/
/1] SEHREN B S ECE A B B S BN A5 ]
// ZH: arge - IRMKSEANEG argy - SEIRHEAL: page — SHONIAEG A 8] U I4REH £ 4 .
// p —~ESHERAF R B RRE, TR O H R R from kmem — FAFHSRIEFRAE
// 1t do_execve () AT, p WG AR IR S L (128KB) ¥ [H] I fa — M4, SHUF 4
// i CAMERR A 7 20 ) A I ST IAA Y, BRI p 485 S IR 2R 1 S8 R SRR
// AR ZECRIEREE A3 ) 2 i Sk AR R E
104 static unsigned long copy strings(int arge, char ** argv,unsigned long *page,

105 unsigned long p, int from kmem)

106 {

107 char *tmp, *pag;

108 int len, offset = 0;

109 unsigned long old fs, new fs;

110

111 if (!p)

112 return 0; /% bullet-proofing */ /% WIEIGEIAE */
// W ds FAEAEE] new fs, FFRAEIR £s FFAEAEE] old fso

113 new fs = get ds();

114 old fs = get fs();

[/ WEARTERE R AR B AR B R ], RE s BERR AR AR TR M N2 B B (ds) .
115 if (from kmem==2)

116 set fs(new fs);
/) BN ZH, M) — DS HO G S, 2R E WA kA .
11 while (arge— > 0) {

/) W RE AR A AT A A R e AR S ), I £s BEFArada I WA ZA B (ds) &
118 if (from kmem == 1)

119 set_fs(new fs);

/) NG — NS HOTGE I ERE, B Os Bih i a — 28055 2 top, WHER I, WHETBENL.
120 if (! (tmp = (char *)get fs long(((unsigned long *)argv)+argc)))
121 panic (“argc is wrong”) ;

[/ WMRAFFRAER P WM R RHENZS N, WKE s BaAa R/ (EH.

122 if (from kmem == 1)
123 set_fs(old fs);

/) WRESHTF AR KR len, FHE tmp 381 %S HUCF 5 B Kb
124 len=0; /* remember zero—padding ¥/

125 do { /% FRATIHNTE B DL NULL 2545 R0 +/
126 lent+;
127 } while (get fs byte(tmp++));

/) WRAZ AR AR I S S AR A 2 (R R e R R I AN, WK R s BEar 748 9z A 0,

128 if (p-len < 0) { /% this shouldn’t happen — 128kB %/
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129 set fs(old fs); /% ANSRAE-DNAFT 128kB [“7[A] */
130 return 0;
131 1

// A £s B CURTTR 2 S ECTE AT, SR MO R ) T AR S
2 while (len) {

133 ——p; ——tmp; ——len;

[/ BRENITFRHATIS, AR5 of fset BEHILAI N 0, RIHEA of fset-1<0, BB E IR R HI 71775,
[/ WA ILZET p FREHLE DU N R AS AR, FR R 28 PR LI .

134 if (—offset < 0) {
135 offset = p % PAGE SIZE;
/) WURTRF B AR R AR AR, MK £s BUAAE s I .
136 if (from kmem==2)
137 set fs(old fs);

[/ MR RS AL p BRI o 25 0] BUHE 4T £ 0 page [p/PAGE_STZE]==0, FosHll N ULIHIEAAF AL,
// I FE BT A AL AF 5 DR O, K2 DU SR NS E A, I HARAL pag 5 08 oI, A7 HIE AN
// BZE R TR ] 0,

138 if (! (pag = (char *) pagelp/PAGE SIZE]) &&
139 ! (pag = (char *) pagelp/PAGE SIZE] =
140 (unsigned long *) get free page()))
141 return 0;
/) W RE BRI AN AL ], R s BERR AP dn i W2 SR BE (ds)
142 if (from_kmem==2)
143 set fs(new fs);
144
145 }
// M £s B RIS ET AT R — 517 2 pagtoffset 4b,
146 *(pag + offset) = get fs byte(tmp);
147 }
148 }
[/ R BRI AT B A N AZ S ], R £s Barfras i .
149 if (from_kmem==2)
150 set fs(old fs);
[/ BJe, IRIPIZECRIAEE 25 (0] v O S50 B S5 R (E
151 return p;
152 }
153

[/ AEERERR FF R R IR R R R B PR, o0 2 HIOR A 858 % ) 2 T J8CE A 508 B A i
/] BH: text size — PATIIF LT a text FBas H AR B AR s
// page — ZECMIPAEE A A] G FR BT 504l
// IRl EdE B R AR (64MB)
154 static unsigned long change ldt(unsigned long text size,unsigned long * page)
155 {

156 unsigned long code limit, data limit, code base, data base;
157 int i;
158
/) RRIEPAT A RH a text {H, THELATURHAC R il SRR B R . JF BB Bds Br K 2 o 64MB.
159 code limit = text sizetPAGE SIZE -1;
160 code limit &= OxFFFFF000;
161 data_limit = 0x4000000;
[/ BCHRTRERE P R IR R A BRI A P AR B ik, AURS B 5 Hds Be R AR R
162 code base = get base(current—->1dt[1]);
163 data base = code base;

) TR A T AR B R B B R 1 K B PR
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164 set_base (current->1dt[1], code_base) ;
165 set limit(current->1dt[1], code limit);
166 set base(current->1dt[2], data base) ;
167 set limit(current->1dt[2], data limit);

@ /% make sure fs points to the NEW data segment */
/% BT ©s BEA A7 CFR mp g B */
[/ ts BEEATAR BN JR iR B B R IR A5 I BEAT (0x17) S

169 asm__ ("pushl $0x17\n\tpop %%fs”::);
// K BEORIR S 2 1] A7 FCHOHR 1 DUTET (JETT47 MAX ARG PAGES Wi, 128kB) JBCEIHH Bt £k btk (1)
/] Ko SEPHRE put page O FATEAER (mm/memory. ¢, 197)
170 data base += data limit;
171 for (i=MAX ARG PAGES-1 ; i>=0 ; i—) {
172 data base —= PAGE SIZE;
173 if (pagel[il) // WA AL,
174 put page (pageli], data base); // HUBCE %I,
175 }
176 return data limit; // S JE R R B PR A (64MB) .
177}
178
179 /#
180 * ’do execve()’ executes a new program.
181 #/
/%
* " do_execve ()’ BREHAT—FIFET
*/

//// execve O KRG WA REL INEIFPATFIRE GLERFP) .

// R ARG (int 0x80) ThEES  NR execve VIR BR%Y .

/] ZH: eip — FRMHMEARTP U RS MR AL RS eip &b, 20l kernel/system_call. s F2J7
// IFURER B tmp — RS R A AR ek B0 (R AT hE, TEHT

// filename — HHATFEIF XM 44; argy — AT SEIRE AL envp — MR RTREE4L.
// IR W B R, AR R E A, IRIRM-1.

182 int do_execve(unsigned long * eip, long tmp, char * filename,

183 char #* argv, char ** envp)

184 |

185 struct m_inode * inode; [/ WA T SR AR B,

186 struct buffer head * bh; /) AT YL RE .

187 struct exec ex; /7 ARAT SO SR S A AR

188 unsigned long page[MAX ARG PAGES]; /] ZECRIIAEE P45 s ) ) DL T A

189 int i, argc, envce;

190 int e uid, e gid; /) BB id MR id.

191 int retval; // BRI

192 int sh bang = 0; /) AR T BT AR AL BEACAD .
/) ZEAIG AR s ) R m A Fa Bl WA 4R 1n iz I i B m — NP AL .

193 unsigned long p=PAGE SIZE*MAX ARG PAGES-4;

194

/) eiplUIA R BRI B A7 o5, HLP MR ASTT LU PR BOEHERE, LB PO R AT A 4
195 if ((Oxffff & eip[1]) != 0x000f)

196 panic (“execve called from supervisor mode”);
/) WIEAS ORI B 2% (R ) DU RS 2 ()
197 for (i=0 ; i<MAX ARG PAGES ; i++) /* clear page—table */
198 page[i]=0;
/) HORTHAT SCAF IR A 1715 ke
199 if (! (inode=namei (filename))) /* get executables inode */
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200 return —ENOENT;

[/ VHESBHA BRI AR AR
201 arge = count (argv) ;
202 enve = count (envp) ;
203

[/ AT HASCA o A H SO E BRI, B 2 exec_error2 (58 347 17) .

204 restart_interp:

205 if (!S_ISREG(inode—>i mode)) { /* must be regular file */
206 retval = —-EACCES;
207 goto exec_errorZ;

208 }
/) KB HAT SO HATAR o ARPE L PR 1 45 50 uid F gid) , FHARER T ERHITE .

209 i = inode—>1i mode;

210 e uid = (i & S ISUID) ? inode->i uid : current—>euid;
211 e gid = (i & S ISGID) ? inode—>i gid : current—>egid;
212 if (current—>euid == inode—>i uid)
213 i >>=6;
214 else if (current—>egid == inode—>i gid)
215 i >»=3;
216 if G &1 &
217 ! ((inode—>i_mode & 0111) && suser())) {
218 retval = —ENOEXEC;
219 goto exec errorZ;
220 }
[/ RHEAT SO B — P B i g pp X, A A U RS, BkE R exec_error2 AbZiAbEE
221 if (! (bh = bread(inode->i dev, inode—>i zonel[0]))) {
222 retval = —-EACCES;
223 goto exec errorZ;
224 }
[/ TN AT ST Sk S R AR BT A0 B, 158k ex FR AT Sk AP S5 44
225 ex = *((struct exec *) bh—>b data); /* read exec—header */ /% EHAT LIRS */
[/ WRPAT TR IS5k #17, I35 H sh bang b8 BA &AL, WAL B A SCHEIFAT
226 if ((bh—>b datal0] == "#’) & (bh—>b datal[l] == /') && (!sh bang)) {
227 /*
228 * This section does the #! interpretation.
229 * Sorta complicated, but hopefully it will work. -TYT
230 */
/%
k IXERTALBIRE #17 IMERE, ATEEAIO%, (HAVEERE LAE. -TYT
*/
231
232 char buf[1023], *cp, *interp, *i_name, *i_arg;
233 unsigned long old fs;
234

[/ EHIPATRER kAT AT #1 S HRFAFH R buf i, S A A PR A

235 strncpy (buf, bh->b_data+2, 1022);
/] RETRRIELE Ph R RZ AT S 14T A

236 brelse (bh) ;

237 iput (inode) ;
/) BUE—AT WA, FHEMIBRIT A Sk . IR AT

238 buf[1022] = *10’;

239 if (cp = strchr(buf, ’|n")) {

240 *cp = "107;
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247

273

for (cp = buf; (xcp == " ') || (kep == "|¢’); cpt+);
}
/] FHEATEE AR, . EHE, B3 exec errorl 4b,
if (lep || *cp == "10") {
retval = -ENOEXEC; /* No interpreter name found */
goto exec errorl;
}
// RS E] T ISk e AR PAT RS L RR I — AT N A

interp = i name = cp;

[/ NHHTZAT . EEBEE NP, NS AMBERT 4, iname $5 WX A K.
i arg = 0;
for ( ; *cp && (kep '= 7 ") && CGkep != "1¢7); cp+) |

if (xcp == /)
i name = cp+tl;

}
[/ B TEIEE TR, WNZESES, 41 arg fiMi%Sf.
if (kep) {
keptt = ’|0’;
i arg = cp;
}
¥

* OK, we’ve parsed out the interpreter name and

* (optional) argument.

*/
/%

* OK, FRATICEMRNT H AR RERE 7 1R ST A 44 BA K (RTIE 1Y) 24K
*/

// #i sh bang brEEAWRE, WiEE, RN R RSHHR RS IR S R,
if (sh bang++ == 0) {

p = copy strings(envc, envp, page, p, 0);
p = copy strings(-—argc, argv+l, page, p, 0);
}
J*
* Splice in (1) the interpreter’s name for argv/[0]
* (2) (optional) argument to interpreter
* (3) filename of shell script
*
* This 1s done In reverse order, because of how the
* user environment and arguments are stored.
*/
/%

* PHE (1) argv[0] HIBURRERE 7K 44 7K
* (2) (ATIERD) fRRERE Y (15 4L
* (3) BAREF I 447K

*
s JL A PP REAT AR BRI S B A28 I A
*/

/) SR HIAFE P SO 4 B S HRR B 2w v
p = copy strings(l, &filename, page, p, 1);
/) EAIERERE T S5 B S ECR A B 3 i) R
argctt;
if (i arg) {
p = copy strings(l, &i arg, page, p, 2);
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2171 arge+t+;
278 1
[/ BRI 2 RIS BN E 2SR) p . 5 S, WS 45D, Bk%5 3] exec_errorl.
279 p = copy strings(l, &i name, page, p, 2);
280 arge++;
281 it (Ip) {
282 retval = —ENOMEM;
283 goto exec errorl;
284 1
285 /*
286 * OK, now restart the process with the interpreter’s inode.
287 */
/%
* OK, IUAEAEHMRREREPIN 1 1 AU e R
*/
/) RER s B ey Jafgm M BdaBo o BUE ILHE 1 WA SR B
288 old fs = get fs();
289 set_fs(get ds());
/) WURBEREIPI 1 1 8, Bk 3 restart interp AbFHTALEE,
290 if (! (inode=namei (interp))) { /* get executables inode */
291 set_fs(old fs);
292 retval = —ENOENT;
293 goto exec errorl;
294 }
295 set fs(old fs);
296 goto restart_interp;
297 }
/] REIBOZGEINIX
298 brelse (bh) ;

// R IR AT A5 AT A B

[/ KT RAIEDL REARITRER: WERPAT SCIFAZ #55R DU T 30 (ZMAGTC) sty AR H e A7 F 4y
[/ KJE a trsize AFET 0. B B FOE AL BARFEASET 0. s AR Be+ St B+ HE BUK R L 50MB.
// B 1 RERWIRZ AT SO A B /N TS B Bl B+ A5 5 R AR AT Sk A B A AT

299 if (N MAGIC(ex) != ZMAGIC || ex.a trsize || ex.a drsize ||

300 ex.a text+ex.a datatex.a bss>0x3000000 ||

301 inode—>i size < ex.a text+ex.a datatex.a syms+N TXTOFF (ex)) {
302 retval = —ENOEXEC;

303 goto exec error2;

304 }

/) WRPAT A PAT RIS JEALE T — D ANAFHRRDN (1024 F49) , WMAREHAT. # exec_error2.
305 if (N_TXTOFF (ex) != BLOCK SIZE) {

306 printk ("%s.: N TXTOFF != BLOCK SIZE. See a.out.h.”, filename) ;
307 retval = —ENOEXEC;

308 goto exec error2;

309 }

// Wk sh_bang BB AT BEE, R HIHEE N EIPAETAL 2 74T HR NS H B SBR[
// #i sh_bang RS CARE, WRWGERIGATIMARER, BLRASAR RGN Qa6 T 6.

310 if (!sh_bang) {
311 p = copy_strings (envc, envp, page, p, 0) ;
312 p = copy strings(argc, argv, page, p, 0) ;

// W p=0, MIRIRIEEAR 55 S H0 ) DU 28t b, BAT T B e it
if (Ip) {
retval = —ENOMEM;

wW
—_
wW

w
—
S
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315 goto exec_error2;
316 }

317 }

318 /* OK, This is the point of no return */

/% OK, "FHITAGEA AR B HTT T */
[/ IR ERE PR AN PATRE Y, RO 1 1R, JFLERERE executable FBAR MBI 1 19 5.

319 if (current—>executable)
320 iput (current—>executable) ;
321 current—>executable = inode;

[/ WSS A B AR . (XS T STC TON AR R AESIAL, PRIULAE 322 15 323 AT Z Il bl — %
// if i&A): if (current—>sall].sa handler != SIG IGN). 1XZUFACHLHHI—A bug.
322 for (i=0 ; i<32 ; i++)
323 current—>sigaction[i]. sa_handler = NULL;
/] MRAEHATI G (close on exec) SRR EIARZ, G HIFR & BT 30, FFRAZPRE .
324 for (i=0 ; i<NR OPEN ; i++)

325 if ((current->close on_exec>>i)&l)
326 sys_close(i);
327 current—>close on exec = 0;
// ARPEFE 2 L hE RO BR K, R BRI AR A D BRI B B BT NI N A7 TR R B N AP TR AR B,
328 free page tables(get base(current->1dt[1]), get limit (0x0f)) ;
329 free page tables(get base(current->1dt[2]), get limit (0x17));
/) R EUATSAEH T U AR BRSO S AR, MR E A, R TR bR
330 if (last_task used math == current)
331 last task used math = NULL;
332 current—>used math = 0;
// M5 a_ text B ERITBAR Hh R FFHEEHERT B B, I8 2 BRI IA 358 25 1) D T 750 e 5k B A i
/) BAT T HER)Z G, p BRI DA B G Ab 0 IR S i m AR AR, 41548 7] 2 E50R B 58 5 () BCH I 4 A
// RN A HERR I FR L
333 p += change 1dt(ex.a text, page) -MAX ARG PAGES*PAGE SIZE;
// create_tables O) 7581 H P HERR P QR A EE FI S HUR EFREHR, IR PNAMEHIRE!
334 p = (unsigned long) create tables((char *)p, argc, envc) ;
[/ BESCHRTE RS T BT R M5 B . AR BUR(E T Bt end_code = a_text; A HEFEEHE
// BJRT-B end data = a _data + a text; SHLFEHEZE R B brk = a text + a data + a bss.
335 current—>brk = ex.a bss +
336 (current—>end data = ex.a data +
337 (current—>end code = ex.a text)):

// BB REREHERTIT G 7 BOY MERREE T e (0 IR, JFEFr s ERER I 7 id M4 id.
338 current—>start stack = p & Oxfffff000;
339 current—>euid = e uid;
340 current—egid = e gid;

// VIR — T bss B, &A%,

341 i = ex.a_texttex.a data;
342 while (i&0xfff)
343 put fs byte(0, (char *) (i++));

// RIS T 2R ZErh W R AR HEAR L AOARR R ST B O 4R U AT RE P IO Dt JEREHERR TR ST 40
[/ TR FHERAR B IR [P He 5 X S HERR B AT CPU X HAT BT IO BATRE )Y, PR AN 2
[/ R R G R PR L T .

344 eip[0] = ex.a_entry; /* eip, magic happens :=) */ /* eip, JFEILEAEHT*/
345 eip[3] = p; /* stack pointer */ /* esp, HERFREE %/
346 return 0;

347 exec_errorl:

348 iput (inode) ;

349 exec_errorl:
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350 for (i=0 ; i<MAX ARG PAGES ; i++)
351 free page (pagelil);

352 return (retval) ;

353 }

354

8163 :,H\:b l=ll|_,\

8.16.3.1 a.out MITITHIER

Linux R#% 0. 11 BN HF a. out (Assembley & link editor output) $AT 0/, BEARIXFMHEH
I OLWW A, A ThAE B 554 ELF (Executable and Link Format) #zX, {H&hF Hifwead,
YER 2 INT TR R AP L EGE . P IR F a. out #20,

B0 Ca. out. b HIW] T =R AT DL K850 R A, IXSS R S5 A T ARG L w] ST AL
AR RIS

—ANPAT AT B BN B ke SN, XL

AT kB 47 (exec header)

PAT SRR HZTB P EHA SR, WA IR LSS HOGPAT SO B N A b IR HAT, Tk
BRI (1d) 1 HIX L6 S50k — 28— 350 H AR SO G B — AN T BT SCF e 32— DA B A G 20

ARIGER 7y (text segment)
AR PAT AR IN B N AP FR AR R S e . ] LLDL S B 20T In gk

IRy (data segment)
XS H Ly i EdE, SEni s s W AE .

ﬁﬁﬂ‘vﬁiﬁ*ﬁ/\(text relocations)
I AL BEEEAR AT il s B . AEALA ) E AR SO T e AR B ) iR el gL

BAE EE A E 5> (data relocations)
AR e AL A IR VE AL, (R 5 Beh Fe i B e 47

ff%i@%ﬂﬁj\(simbol table)
K43 R A AL B A A F e sl T 3B b SO 2 1a) i 44 122 B A ek 0 (55
AT X G1H .

PR (string table)
HR & A RS AR R PR

A HERIPAT A PL—ADRATEE 458 (exec structure) JTG. ZEIRESEMEIERUIT

struct exec {

unsigned long a midmag;
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unsigned long a text;
unsigned long a data;
unsigned long a bss;
unsigned long a_syms;
unsigned long a entry;
unsigned long a trsize;

unsigned long a drsize;

4

BB REW T -

a midmag  ZFEAAHBEN GETFLAG() « N GETMID A1 N GETMAGIC () 7 Wl (K T-#4%, 42 FHBEBa R v/
AT g BRI A F] . 22 N GETMID O H TR [IFL bR IRFTF (machine—id) , &7t
THERSC A AR RS FIE4T. N GETMAGIC ) 25 WIBESL, &3 7 3k
1735 e IS 2 X . B b & LR 2
OMAGIC K /-ARFIE S B SR BEAEIIAT Sk 5 I I R IELAF TR o PAZKEAR TS A 4 B
9l EEIRERETA e

NMAGIC  [Fi] OMAGIC —#¥, AXBLFNELH By B REAE AT S J5 10 FF HOR A7 81 . AR N
HGARS IR T K AE T, HAEEEE BN SRS B S R — TUAT 525 AT
HFTIF

IMAGIC P AZAE B N BB AT S I i ma T o AT K0 AR5 Be A £ dis
Bl e A B R AN TR /NI ER o AZ I (A D e S s, 1
s B L S

a text ZTFBOS AU B EE, AL

a data ZTBOS AR B E, AL

a bss A ‘bss BU MK, AR B EAEEERBURYIAAIN break (brk). WARZAEINZERE
Jeit, KBTS WA LI AL TR BUR T, JF AT e

a_syms THR SRR KB

a_entry A WA AT ST IR BN A7 LU, R RAT R 40 s K A A

a_trsize ZFBE AR E RN, B4

a_drsize  ZTBUSATEEEEEMRIVAAD, ETAEL

F a.out. h S E LT A, IXEZTHE ] exec S5MsRIINA— 20k 5l @ Mg T SO AN
gy G AR M E. X8R

N_BADMAG (exec) 1K a_magic “FBINGERFIN, R [FIAEEAE.
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N_TXTOFF (exec) ARAGEL LA B 715 I

N_DATOFF (exec) s BL I a7 B 15 IS A

N_DRELOFF (exec) #j#s f e f R L UGAL & 5 1T A .

N_TRELOFF (exec) ARA%HE &7 R L UGAL & 5 1 A .

N_SYMOFF (exec) ¥ 5 & (AT B 15 I A -

N_STROFF (exec) i B R ML UH AL B 1 W AS(H

HUEA LR BATRRHER S, e EE AR S (relocation_info) G5 H4RAHIA -

struct relocation info {

int r_address;

unsigned int r_symbolnum : 24,
r pcrel : 1,
r length : 2,
T extern : 1,
r _baserel : 1,
r_jmptable : 1,

r relative : 1,

r _copy : 1;
b
LT ST B A LU
r address T B T R AL (D IFRE I IR AR . AR E e A R A

e MRS BOT AR ARV K, K =8 A7 (1 A2 2 MR BOT AR AT o BRI 200 L AP0 7 % M
R Ak A 55 A8 T B A Al s v S LR BT B A I

r_symbolnum B A TR A SIS (AP o BERRR RS
R AR bl UG, szt In 2 EAE AT HE L dasE o (AR r_extern HUARFAIZ 0, B ATHLL
AR, W D

r pcrel URBEE Tz, BERR PO IEAE BB — MRS, IZIREHE pe OGS AETY
Ko B THLASIESE . s TR AX A B E AL TR ET I, %R e AUl et n 228 £
F.

r_length BTBOS AR 2 O 0 % 171K, 18R 2 7K, 2R 4%
RERSE
r_extern WRPEEAL, R IZEEN T L AIMBG I SR SRR P A AN 5 1

HERBOFAINAREE . %A 0 I, WEERRE “Jdl” 19; BERGR P PR B LU A Boin ot +
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AR, AN RS AR AL (BRARTIIN B T r_baserel, W R HD o AERXFHMEDL R, r_symbolnum
FBION AR n_type fH (WU NIHD; XIETBl URBEEARE 7 B E AL IFREHE RIS B

r_baserel W BEE T %A, W r_symbolnum B8 i€ IIRF 515 4% 55 02 A7 4 Rl A & (Global
Offset Table) ) — MWEE(E. EBITHIZ, 4R R IZME AR E AR5 FHbhE.

r_jmptable WM EAL, W v symbolnum “FBR E IAF5 8 8 B e A il BB 23R (Procedure
Linkage Table) H[]—/MmFL 1.

rorelative  WUREEAL, MW G % RSO b SR MG P S At
MR . BT R U F RSOt

r_copy WERBCE AL, SRHEEACKIRE TS, 25N E IR r_address
FREMIHTT o ZE BRI I H AR — AN 38 (0 K TP I8 AT I 20 B 7 52 R o

FE5 R AR il (el RO AU AT B Dl P RERRE P bk R, A
T AR R R, ER O T — DX LR . A5 2 AT &b D E KRRl s LA
FEHR AT AR LA R 5 R2 nlist S, Wb Pios:

struct nlist {
union {
char *n_name;
long n_strx;
} n un;
unsigned char n_type;
char n_other;
short n_desc;

unsigned long n value;

s
HAR 2B & X

n_un. n_strx FHARRSHRAPAE TR B LR P MBE. SEPER nlist O REBOTH-—MFS
RO, ZTFBAOEHA n un. n name ‘PR, XL NAETERT R R RE

n_type T SERR R Py 5 U0 ] SEOBTAF 5 (e A A7 57 i (b tmasks) AT LORF n_type 7B &1
JE=AT 7B T N EXT R B RS, BEERE PR ENIE2 “Ahm” 475, JFHARvriie—
BEF HFRSCAR AT S o N_TYPE S #icht FH -8R 7 EOGER (1 FUARF A -

N_UNDF ARG AT o BEERE 7 AU e 3 H AR SO E e A BAT A )
AFRISN TS, DAIREIZAT 5 A R EL. RSO0 T, WK n_type FBUZAEE
{H, JFHEA ZBEHSCEE LTINS, MIBERRE L BSS BeRAZAT St —4
Hohk, PREGKIESET n_value 71T WERAFSAEL T 2B H ARSI F R B
SO HIZ 28 2t 1] H RSO AR B A8 WEEERE b BT — 3k H bn e
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ST ONIRISE
N ABS  —AXATS . BERREP AL TN

N TEXT —AMUBAF S o 2405 M2 ARSI, BERRE P76 T 0 B AR SO 2
SR AR

N_DATA 4T 55 15 N_TEXT 8MEL, ECZ A FHdithk. o WACH AR 155 (1
(EHAZ SR WA E 2 iR 0 7 S SO A, sl i ZE0 5 ARG HR 20 T dain 2%
BN O A R | S = 31 B N T E 2

N.BSS A BSSAF5; LA AT 5 R, (H AR R H AR SO AT I

.

NEN AT . I BRI H AR SOOI, BERRE e R % AT 54l A AE 3t
FISCAEPIRT 5 2. £ AR 4 T REER P S0 44, AR ke
HAMUEBSIE . BERAUIMBN AT ZSCA AR, TR P AR A .
N_STAB i iiith ] T2 8645 5 P ARE 7> (B gdb) IR HABAE stab O FH i B

n other LT BRI n type BE B, RAME RS S A ERE AT SO E R. BHT,
n other FEIKHAL 4 S5 HPAMEZ —: AUX _FUNC F1 AUX OBJECT (%5 X2 W<1ink. h>). AUX FUNC
WrF s Sl A B R EAESC, AUX OBJECT #4475 SEd A1, MAE eI TAMBIL 28 B . %7
BB TR 1d, HTahi& 3T a4 .

n_desc OREE AR s A P AR AT A B o AN R R 1% 5 BT A E AR 1
JREpESR

n value EHM G XA BlE A BSS 774, 2 Ml X FRERTS (iR
FEFFATS), (A LURAEE .

PR RIS u int32 t G null RN SR A, KRB RIT TN,
FTLAZE 32 BTN R ME (BREBE 1| ATRR IR A 4.
8.17 namei.c 3 {&

8.17.1 LhEHIA

8.17.2 KLt
5% linux/fs/namei.c 12F
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[©O [CO |3 |0 |01 W [ DO [—

—
o

—_
—_

Blelzlslzlaz s

)
—_

DO DO DO DO Do
IS 186712 [ R |

W W [ [ [ | W [ | W DN DN DN
BB SIS S IRIERBEISRBIBIS

%
* ]inux/fs/namei. c
*
* (C) 1991 Linus Torvalds
*/

S*
* Some corrections by tytso.
*/

/%
* tytso fET —LaF,
*/

#include <linux/sched.h> // WREEREFLICH, & X TAES S50 task_struct HIUHIESS 0 %N,
[/ Y IR TS E FFRE A i N ST 2 pR B TR A .

#include <linux/kernel.h> // WHIKSCHE. & —Se A% H e B0 J5UE & o

#include <asm/segment.h> // BUEAESLSCIF. 8 ST A RBEA A7 2R AE IR N I 2 R 40

#include <{string.h> /) FRER S B LT A AT B R E RN R
#include <fcntl.h> /] SRS SO o T S0P B FLRG R 17 B V42 1l 5 05 1) e S
#include <errno.h> /) RS SRUE. BERET & AT S . (Linus A minix 15 1HEH)
#tinclude <const.h> /O EEAF TSk, BRI E X T 1 1 1 mode FEEII S AR ENL o

#include <sys/stat.h> /] SUIRAS RSO . &R ST B RGUIRAS 4504 stat {} Al & .
#define ACC MODE(x) (”10041002\006\377°T (x)&0_ACCMODE])  // Vylal#i % (it & 8 HEHI%0 .

J*

* comment out this Iine If you want names > NAME LEN chars to be
* truncated. Else they will be disallowed.

*/

/%

* WAL SO 44 K BEONAME NAME (¥ 2R b, ok 1 e SUyE R
*/
/* Hdefine NOQ TRUNCATE +/

#tdefine MAY EXEC 1 // ATPAT CTHEN) &
#tdefine MAY WRITE 2 // W,
#tdefine MAY READ 4 // AT

S*

* permission ()

*

* is used to check for read/write/execute permissions on a file.

* I don’t know if we should look at just the euid or both euid and
* uid, but that should be easily changed.

*/
/%

* permission ()

* R BREH TASI — AN SO /S /BT . AN TE 2 15 L ALY euid i82
* T AT euid Al uid B, AEXIREZ B

*/
/71 RS R VR BRI .
// Z¥: inode — SCHEXINVEY 1 998 mask — U n) JE PR B .
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// MBI VERfIRE 1, AR E 0.

40 static int permission(struct m_inode * inode, int mask)

41 {

42 int mode = inode—>i mode;

43

44 /* special case: not even root can read/write a deleted file */
/% FERRIEDL: RS2 YL 7 (root) ANRE L/ 5 — A MM BRI S0/
[/ WS R B, AR T RRE R T 0, R E].

45 if (inode—>i dev && !inode—>i nlinks)
46 return 0;
// AN, W R S S id (euid) 5 1 R id AHIE], WO AE 3 0 P U5 i AR
47 else if (current->euid==inode->i_uid)
48 mode >>= 6;

/M, SRR AAL 1d (egid) 5 1 W AIAL id A, TUEALIE P s AR,

49 else if (current—>egid==inode—>i gid)
50 mode >>= 3;
// SR T BT B U AR BERCR AR ), BE R T, TR 1, AR ] 0,
51 if (((mode & mask & 0007) == mask) || suser())
return 1;
return 0;

}
J*

* ok, we cannot use strncmp, as the name 1Is not In our data space.
* Thus we’ll have to use match. No big problem. Match also makes
* some sanity tests.

D O [y |O1 |01 [O1 |O1 |01 |Or |01 O
IBI2IBIS IS IFIS IS X ISR

*

* NOTE! unlike strncmp, match returns 1 for success, 0 for failure.

*/

/%

* ok, AR strnemp P47 H LU R EL, 8 44 FRANTE BAT T Ecdlis % 1) CANFE I AZ 2 1RD) .
* RIMERATH B match O o FEAK . match () [FFEH AL HE— 2858 313 o

*

* JEE ! 5 strnemp AR AE mateh O IhEHR ] 1, SMerHR A 0,

*/

/1] ARRERKE AT LU
[/ ZH: len — WA R KR name — SCFZHRET: de — H I,
/7 RE ARFERM T, AFEERE 0.

63 static int match(int len, const char * name, struct dir_entry * de)

64 {
65 register int same asm_ (“ax”);
66
// W H FIFeE T, BE H D1 AT 0, BEERMN AR KRS LK, WM 0,
67 if (!de || !de->inode || len > NAME LEN)
68 return 0;
[/ R EL A K E Ten /T NAME LEN, {HJ2 H S I0h SCAE4 K JE L Ten, MIR[E] 0.
69 if (len < NAME LEN && de->name[len])
70 return 0;

// FHHRANIC i), 76 H B 28] (Fs) $AT 757 5 10 LR 4% o
// %0 — eax (LLER 45 same) ; %1 — eax(eax #MH 0); %2 — esi (B FH45EN); %3 — edi (HXINZIEED) 5
// %4 — ecx (LB EME 1en) o

71 _asm_ (“cld\n|t” // G IT A .

72 “fs ; repe ; cmpsb\n|t” /) PR PATIEIA LR [esi++] Rl [edi++] 2 4E,
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73 “setz %%al” // BB R—FE (2=0) Wi & al=1 (same=eax) .
74 : "=a” (same)

75 :77(0), 7S” ((long) name), D7 ((long) de—>name), c” (len)

76 on” i Yei )

77 return same; // RPIEEAR AR,

78 }

79

80 /*

81 #* find entry()

82 #*

83 # finds an entry in the specified directory with the wanted name. It
84 * returns the cache buffer in which the entry was found, and the entry
85 # itself (as a parameter — res dir). It does NOT read the inode of the
86 #* entry — you’ll have to do that yourself if you want to.
87 #
88 # This also takes care of the few special cases due to ’.. —traversal
89 * over a pseudo-root and a mount point.
90 #/
/%
* find entry ()
* fEFR I H P GRS A FUERC R H SR, IR M5 A B H S0 1
* X AN HREIA G (TEA—ANSH - res_dir) . FEAREHFEIM i F8 - W
* RFTEIET B O,

*

k7L HSRI, B 2onk J LR IR DL AR B — B MO IR H R L
* LR

*/

//// AR H RS A4 ) H ST
/) BH: dir - R HS 1 W AIITREN; name — U445 namelen - SCAFA KSR
// RIAl: MK el res dir — IR[FIKH SEINLE KIS

91 static struct buffer head * find entry(struct m_inode ** dir,

92 const char * name, int namelen, struct dir entry ** res dir)
93 {

94 int entries;

95 int block, i;

96 struct buffer head * bh;

97 struct dir_entry * de;

98 struct super block * sb;

99

// W SE LT NO_TRUNCATE, WIS A4 44 K R i it B KA BE NAME. LEN, - JUJaR [l
100 #ifdef NO TRUNCATE
if (namelen > NAME LEN)
return NULL;
/ /I ARBAT & XNO _TRUNCATE, WU SO 44 K BEHE I d5e KK B NAME. LEN, WK 2 .
103 #else

—_
—_

—_
[\

104 if (namelen > NAME LEN)
105 namelen = NAME LEN;
106 #endif
[/ WHEAH R H IR entries. B2 IRAIH RIS WIRE.
107 entries = (kdir)—>i size / (sizeof (struct dir entry));
108 *res_dir = NULL;
[/ RS A ESET 0, WR[EINULL, B H .
109 if (!'namelen)
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—
(e}

1 return NULL;
11 /% check for ’..°’, as we might have to do some “magic” for it #*/

e R ERIU ., DI AT RE R R A B s/

112 if (namelen==2 && get fs byte(name)==".~ && get fs byte(name+1)==".") {
113 /* °..’ in a pseudo-root results in a faked ’.’ (just change namelen) */
/% VAR L A QAR SRS K)o+
// AT AR AR AR LR SR I H s, PR SRRy .
114 if ((*dir) == current->root)
115 namelen=1;
// AW H S 195 85 5T ROOT_INO (1) (94,  BEEHE XA RGN fi o WIS RS k.
116 else if ((*dir)->i_num == ROOT_INO) {
117 /* °..’ over a mount-point results in 'dir’ being exchanged for the mounted
118 directory—-inode. NOTE! We set mounted, so that we can Iiput the new dir */
[ AR AR B LR RS A B AR B S RS H R 1 A
HE! BT RET nounted Arik, RIMIRATIREM HUH 1% H 3% */
119 sb=get_super ((*dir)->i_dev) ;
/) TR IR BN 1 T NAEAE, WISEREUE 1 9, ARE XN BRI 1 S T AN,
// ibxdir FRIZA BRI 1 1T 1% 1 s o 1.
120 if (sb->s_imount) {
121 iput (kdir) ;
122 (kdir)=sb—>s_imount;
123 (%dir)->i_count++;
124 }
125 }
126 }
[/ WA 1T TR AR — AN EARME AL E S 0, WU [H] NULL, JBH.
127 if (! (block = (xdir)->i zone[0]))
128 return NULL;
/7 T R T AE e A SR HCHR e 1 H s I b, an ARy, MR (A NULL, JBH.
129 if (! (bh = bread((xdir)->i dev,block)))
130 return NULL;

[/ AEH SR P R VLA HiR €SP 10 H o0, AL de SR IAER SR, JFEAGERL H b H %I
[/ AR AT R

131 i=20;
132 de = (struct dir entry *) bh->b data;
133 while (i < entries) {
// WS H SRR R O 28R e, ERATH B VLRSS H SR, RS A H s e
134 if ((char *)de >= BLOCK SIZE+bh->b_data) {
135 brelse(bh) ;
13 bh = NULL;

/) FEENT — HRBUEe., fxdehns, M EAREERs: Rhprg a5, mbodize,
/) BREAE R R . B ARES, Bkl de $5 1A% H RIS, Sk,

137 if (!(block = bmap (*dir, i/DIR ENTRIES PER BLOCK)) ||
138 ! (bh = bread((xdir)->i_dev, block))) {
139 i += DIR_ENTRIES PER BLOCK;
140 continue;
141 }
142 de = (struct dir entry *) bh->b data;
14 }
// SRR BIVCEC H 003, R R H s gt fa et finz H s i s dait, B
144 if (match(namelen, name, de)) {
145 *res dir = de;
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146 return bh;
147 }
// A WAREEAE H I b EEER —AS H k0
148 de++:
& it++;
150 }
// AR E H T P H R IUAR R e 8 A R BIA A H I, WRETSCH ST B,
151 brelse (bh) ;
152 return NULL;
153 }
154
155 /%
156 * add_entry ()
157 *

1568 #* adds a file entry to the specified directory, using the same
159 # semantics as find entry(). It returns NULL if it failed.
160 #*
161 #* NOTE!! The inode part of 'de’ is left at 0 — which means you
162 #* may not sleep between calling this and putting something into
163 #* the entry, as someone else might have used it while you slept.
164 %/

/%

* add entry ()

* 5 find entry O RIFFMIGHE, fE4e e H kR in— 3 H &3,

4 SRRSO [H] NULL

*

* R L de’ (B H I FRED) 1 1 1 s R E O 0 - IXROR

* FE IR ECRIAE H s Iib g ings B2 A Be R, R4 5 IR S 4 e

* N (R vl g B8 7% H &I,

*/

//// R HESE ) H SRS A4 0 E sk

// ZH: dir - feE HE) 1 998 name — SCfE44; namelen - SUAFH KL

// R EEE X AR res dir — dR[BIAG H SRR FRE

165 static struct buffer head * add entry(struct m_inode * dir,

166 const char * name, int namelen, struct dir entry ** res dir)
167

168 int block, i;

169 struct buffer head * bh;

170 struct dir_entry * de;

171

172 *res_dir = NULL;

// ERE LT NO_TRUNCATE, WU A 44 A Rt d KIC B NAME_LEN, - JUJ3& ]
173 #ifdef NO_TRUNCATE
174 if (namelen > NAME LEN)
175 return NULL;
//IRBEA 7€ CNO_TRUNCATE, I SO 42 K B8 I e K2 NAME_LEN, W4k 22
176 #else
177 if (namelen > NAME LEN)
178 namelen = NAME LEN;
179 #endif
[/ RS A ESET 0, WR[EINULL, B H .
180 if (!'namelen)
181 return NULL;
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[/ WRAZH S 1T RUITR S A B S ) 0, JUR A NULL JR H

182 if (! (block = dir->i_zone[0]))
183 return NULL;

/) AR B OZ MR PRI, W3R W] NULL B H
184 if (1 (bh = bread(dir->i dev, block)))
185 return NULL;

[/ AEH SR B P AR B I A R A 0 H S e Gk H SR INGTHIRET de 48 ) w2 o (10 28l Bk
// FEURAL, HRIEE—A H SRI

186 1=0;
187 de = (struct dir entry *) bh->b data;
188 while (1) {

// W AETAR ) H RIS S ar B B, WRBOZ B, T s A B block., iR
// HUE R, WERIA]NULL, B H.

189 if ((char *)de >= BLOCK SIZE+bh->b_data) {
190 brelse(bh) ;
191 bh = NULL;
192 block = create block(dir, i/DIR ENTRIES PER BLOCK) :
193 if (!block)
194 return NULL;
// W R A PR T HRER R, ki i gk 2.

195 if (! (bh = bread(dir->i dev, block))) {
196 i += DIR ENTRIES PER BLOCK;
197 continue;
198 }

A, Ak H R TR de & XL i G Hdls BT R At
199 de = (struct dir entry *) bh->b data;
200 }

/) R ITRARI H SRI075 1% H G D BB T H ST RN 1 size, WBEHTIZES 1
//4H%ﬁﬁiﬁm,&mﬂuﬁmﬁo?%ﬁﬁﬁ%ﬁﬁﬂ&a@ﬁﬁiﬁmiﬁﬁﬁﬁﬁ ) o JIF
/) HORTZH KA O b A H TR, BB H ok 1 W R SR SR, FEEERTZ H Sk i ez i
ALV LT

201 if (i*sizeof (struct dir entry) >= dir—>i size) {

202 de—>inode=0;

203 dir->i size = (i+1)*sizeof (struct dir entry);
204 dir->i_dirt = 1;

205 dir->i_ctime = CURRENT TIME;

206 }

[/ BZH I 1RO, MRS 3R B AR AR H T 5 5OBT H S3 IRE o 1) 24 24 i i 1)
/7 W DSR4 B H SRRSO 4 7B, BAHNY e g2 ph b B bR S . IR IF1Z H 3k
/) TR ALz i gert X MR, B

207 if (lde—>inode) {
208 dir—>i_mtime = CURRENT TIME;
209 for (i=0; i < NAME LEN ; i++)
210 de—>name[i]=(i<namelen)?get fs byte (name+i) :0;
211 bh->b_dirt = 1;
212 *res_dir = de;
213 return bh;
214 }

/IR H IO A, WAREA I T —A> H %I
& de++:
& it++;
21 }

[/ PATARZHL . VF Linus /EHXBAUENZ GRS T Rl find entry O B, MREBHO.
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218 brelse (bh) ;
21 return NULL;

222 /%
223 % get _dir()
224  *
225 # Getdir traverses the pathname until it hits the topmost directory.
226 #* It returns NULL on failure.
227 #/
/%
* get dir()
* ZPRERIR S B AT A AT R, 20 B H T 1Y) H 3% .
A RN [5] NULL .
*/
[/ IR ERE AT H X
// Z%(: pathname - HfE% .
// R HRM) 1 REEr . RGN IR ] NULL.

228 static struct m_inode * get dir (const char * pathname)

229 |
230 char c;
231 const char * thisname;
232 struct m_inode * inode;
233 struct buffer head * bh;
234 int namelen, inr, idev;
235 struct dir entry * de;
236
[/ SR BERERA BOEM 1 TR, B R 1 AT 0, WIRSEHIEY, FEbL.
237 if (lcurrent—->root || !current->root—>i count)
238 panic ( "No root inode”) ;
// I RERR T AR H oI/ e 02, s 2w Hak 1 Wi ms v 8oh 0, R REH FE, JEl.
239 if (lcurrent->pwd || !current->pwd->i count)
240 panic ( "No cwd inode”) ;
[/ R PR E B AR I LA PR/, MBI AR R A0 A 40 . MR 1 79 RO aRER AT .
241 if ((c=get fs byte(pathname))=="/") {
242 inode = current—>root;
243 pathname++;

[/ W R FRRILE TR, WIS E R A4 . Y ABERE ) T A H ST dniiat .
// VHCHERR M LA H S 179

244 } else if (c)

245 inode = current—>pwd;
/) EMEoREgAR A A, . 3z NULL, 3B HY

246 else

247 return NULL; /* empty name is bad */ /* TR LIEHIRIN */
/7 RBARI 1 RS RO 1.

248 inode—>1_count++;

249 while (1) f

[/ %A N RAGEH R R, SR AW AU VERT, RS 1R R FINULL, R .

250 thisname = pathname;

251 if (1S _ISDIR(inode—>i mode) || !permission(inode, MAY EXEC)) {
252 iput (inode) ;

253 return NULL;

254 }
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/) MBI U ZRI 25, HE PR 245 R AT (NULL) 872 /5 BB namelen 1E4F A& i Ab £
/) HERZHEKE. MmN HZXL, BEHEEEN /7, WASIRFZERFHIXE 1 8!
// Hdn: /var/log/httpd, 4 HiR[A] log/ H3M 1 5.

255 for (namelen=0; (c=get fs byte (pathname++))&& (c!="/") ;namelent+)
256 /* nothing */ ;
/) EFR R RAT NULL, MR ek iee B, WHRFELZ 1 15 sfetr, Bl
257 if (lo)
258 return inode;

/) RS R H SRRSO A ) ER TR R, 7R M RTACEE R BT R MRS RE, MR
// %1, FIREINULL, B,

259 if (! (bh = find entry(&inode, thisname, namelen, &de))) {
260 iput (inode) ;

261 return NULL;

262 1

// BT HRIR i 355 ine A4S idev, BEIROLE % H A sk g2 v R 1 35 05,
263 inr = de—>inode;

264 idev = inode—>i_dev;
265 brelse (bh) ;
266 iput (inode) ;
// WV RS ine 1 W RAEE, #RM, MERAINULL, JBH . kS i+ H &k m) 1 1 st r ik .
267 if (!(inode = iget(idev, inr)))
268 return NULL;
269 }
270 }
271
272 /*
273 % dir namei ()
214 #

275 * dir namei () returns the inode of the directory of the
276 * specified name, and the name within that directory.

217 #/
/%
* dir namei ()
* dir_namei () AR MG H A0 1 55364, DLRAERTZ H R4
*/

// Z¥: pathname - HXEE4; namelen - EFRA KL,
// &l ¥ H XA &ZH P 1 S ieE MERNZE H R8I,

278 static struct m inode * dir namei(const char * pathname,

279 int * namelen, const char *¥ name)
280 {
281 char c;
282 const char * basename;
283 struct m_inode * dir;
284
/) WERE AR U H i) 1 i, A AR IR [B] NULL, G HY .
285 if (! (dir = get_dir(pathname)))
286 return NULL;

/) MEFe4 pathname HATERRM, FAEIG A/ R TFRER, EILKE, IR
[/ JEH K SR

287 basename = pathname;
288 while (c=get fs byte (pathname++))
289 if (c=="/")
290 basename=pathname;
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291 *namelen = pathname—basename—1;
292 *name = basename;

293 return dir;

294

295

296 /*

297 % namei ()

208 #

299 #* is used by most simple commands to get the inode of a specified name.
300 #* Oven, link etc use their own routines, but this is enough for things
301 * like ’chmod’ etc.
302 #/

/%

* namei ()

* LR VE 2 R 1 a2 T HUR FR e B AR A PRI 1 1T . open. 1ink SN HEAT]

* HORAHNEE, EXTFRBUHER chmod 251X FEI a4, ZHREC 29 T,

*/

/1] AR E AT 1 R

// Z%(: pathname - 1%

// RIAL: X 1 85

303 struct m_inode * namei(const char * pathname)

304 {
305 const char * basename;
306 int inr, dev, namelen;
307 struct m inode * dir;
308 struct buffer head * bh;
309 struct dir entry * de;
310
[/ B ERER E B AR R T H ok ) H ok A L 1AL AR, UR[EINULL, JBH.
311 if (! (dir = dir namei (pathname, &namelen, &basename)))
312 return NULL;
// AR BT 4 K 0, IR R4 —A H kB A e — i,
313 if (!namelen) /* special case: ’Jusr/’ etc */
14 return dir; /% XN Susr/” EEG L */

// FEIRIBIETIUZ H s p SRR € SCIF A B H ORI 1 9 i PO IR e ot —A> H k44, HIE 3
[/ AR Z A H 1 5 e /var/log/httpd, K HIRIF] Tog/ H 3% 1 15 5.
// B dir_namei O FALL /7 S5 BRJa — 4 7 A 1E DU OREFF o DA B A B AR I o
[/ AEBUEHT S F R IT i 5 5 e AL find_entry O BEATAREE.

315 bh = find entry (&dir, basename, namelen, &de) ;
316 if (!bh) {

317 iput (dir) ;

318 return NULL;

31 }

/) WOZH I 15 5 M H SRR e, IR B % H S w2 e X A SR 1 R
320 inr = de—>inode;

321 dev = dir—>i_dev;
322 brelse (bh) ;
323 iput (dir) ;
/) BOR NS 1T R SO TR 2 AT ], R OB SRS . RJAIRIENZ 1T R dRE .
324 dir=iget (dev, inr) ;
325 if (dir) {
326 dir->i _atime=CURRENT TIME;
327 dir—>i_dirt=1;
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328 }
329 return dir;
330 }
331
332 /%
333 % open_namei ()
334 #
335  # namei for open — this is in fact almost the whole open—routine.
336 */
/%
* open namei ()
* open () FTfl Y namei BA%L — X HLSE LT 2 5 88 0041 H SCHERET
*/

/1] SCAHEFTIF namei BR4K.

// Z¥: pathname - PRI 44: flag — SCAFHT AR mode — SCAFUF IR VF AT & M

// &Il IR0, FFNER[AT Y res inode — R [FIAIREN SO AR A4 IR 1 1 RARER .
337 int open namei(const char * pathname, int flag, int mode,

338 struct m_inode ** res_inode)
339 {
340 const char * basename;
341 int inr, dev, namelen;
342 struct m inode * dir, *inode;
343 struct buffer head * bh;
344 struct dir entry * de;
345
// BRSO YT T PF AT B AR B2 (0), (HIC/F 0 #R7& O_TRUNC AVEAL 17, MIBCN HEhr:E .
346 if ((flag & 0 _TRUNC) && !(flag & O ACCMODE))
347 flag |= 0 _WRONLY;
/) AE IR I SO U5 I VER] B, B b e B iR N AL, FS S AR .
348 mode &= 0777 & ~current—>umask;
349 mode |[= I REGULAR;

)/ AR A BRI § A, LUR IR T SO0 4 B

350 if (! (dir = dir namei (pathname, &namelen, &basename)))
351 return —ENOENT;
// R T S 0 (4R /use/” X FHEEAR A HITEOL) , IR AT I HRAEA RO . # 0,
[/ WERRFTH—ANHx 4, BHERFAZHZWN 9558, JFBRH.
352 if (!'namelen) { /% special case: ’/usr/” etc */
353 if (! (flag & (0 ACCMODE|O CREAT|0O TRUNC))) {
354 *res_inode=dir;
355 return 0;
356 )
/) EMRBEBOZ 1 R, IRIAH AR
357 iput (dir) ;
358 return -EISDIR;
359 )
// AE dir 15 g H SRR OO R I () H I de FHiZ H SR I L ) SR R ph X .
360 bh = find entry (&dir, basename, namelen, &de) ;

) WAL SR NULL, TR B R S 44 10 S, DR LT A S P
361 if (!bh) f{
[/ WRASE OIS, RSO H S 1AL IR B AR .

362 if (! (flag & O _CREAT)) {
363 iput (dir) ;
364 return —ENOENT;
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365 }
/) R PR EH KR SR, MR E ) 175, R EHE SR .
366 if (!permission(dir, MAY WRITE)) {
367 iput (dir) ;
368 return —EACCES;
369 }

/7 AEH N RN B A ANE 1R ARG MDREBCE SR 1 YR, IF IR [RIAAT 2 ] A A

370 inode = new_inode (dir->i_dev) ;
371 if (linode) {
372 iput (dir);
373 return —ENOSPC;
374 }
AL B 1 9 WA R BRI ids XA R REG B e B R .
375 inode—>i uid = current—>euid;
376 inode—>i_mode = mode;
377 inode—>i_dirt = 1;

// SRJGHEFRE H div "33 H &0,

378 bh = add_entry(dir, basename, namelen, &de) ;
// B ARIR AT R 5 A H I R g2 X R B NULL, 7RV In B s A M. T2k ix
/) 1 A EE Ok 15 FEREOZ 1 A H 1A RIS, B

379 if (!bh) {

380 inode—>1 nlinks——;

381 iput (inode) ;

382 iput (dir) ;

383 return —ENOSPC;

384 }
// WIBHVCEZH Ha M B 1 U5 R RIE RN 1 A, IR E IR X 2SR R)E
/) BEBOZER G X, RIS H ) 1795 ale IRIEDE BRI 1 795 s e g, 1B

385 de—>inode = inode—>i_num;

386 bh->b_dirt =

387 brelse (bh) ;

388 iput(dir);

389 *res_inode = inode;

390 return 0;

391 }
// 5 LA H s BOCCA A4 060 B (8 H SR I 45 R 5 et (B H) bh A4 NULL) , - HCHS 2 H S0 149 /i
/) MEFHAERI AT, FFREBOZ S 22 X BLA H S 119 R

392 inr = de—>inode;

393 dev = dir—>i_dev;

394 brelse(bh);

395 iput (dir) ;
// ﬁﬂ%ﬂﬁ&ﬂ%ﬁ 0_EXCL EAL, WERFISCACAAAE RS, R

396 if (flag & 0_EXCL)

397 return —EEXIST;
/) BEREZ H SRIBOR Y 11 i B R R, AR [R5 1) H At A, 3R

398 if (! (inode=iget (dev, inr)))

399 return —EACCES;
/) FZ AR H B s B AR U e s, BB U5 I VRO, DR
// 7 IR AR A D, IR

400 if ((S_ISDIR(inode—>i mode) && (flag & O ACCMODE)) ||

401 !permission(inode, ACC MODE (flag))) {

402 iput (inode) ;

403 return —EPERM;
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404 }
// TR 1 R ) R Bk 2 T A .
405 inode—>i atime = CURRENT TIME;
// RV T AR 0 bRk, WPRFZ 119 R ST EEEC 0.
406 if (flag & 0_TRUNC)
407 truncate (inode) ;
// BRJEIRIENZ H 01 R R, JFREL 0 () .
408 *res_inode = inode;
409 return 0;
410 }
411

/1)) BRGEVHRE — AR SO B SCE Y A (node) o
/) QIEEAFRA filename, H mode Al dev $i7 %€ I SO R AT A (Bl SCAF WA RRIA S sl Ay 44 157 18)
// ZH: filename — ¥§4244; mode — Fid il FHVF W] LA I QI SY s 2R AL dev — W&o
// RF: R0, 75 MR [AH A4
412 int sys mknod(const char * filename, int mode, int dev)

413 |

414 const char * basename;

415 int namelen;

416 struct m inode * dir, * inode;
417 struct buffer head * bh;

418 struct dir entry * de;

41

/) URANEEG ), WA (B 1) ¥ AT R R A o

420 if (Ysuser())
421 return —EPERM;
// AR BDR N B AR 4 H Sk ) 1 A R A R
422 if (! (dir = dir namei (filename, &namelen, &basename)))
423 return —ENOENT;

/) R SO A 0, WITBI 4 B e 4 R B AR SO 4, ROZH 1 s, IR
// WY, R .

424 if (!namelen) {
425 iput (dir);
426 return —ENOENT;
427 }
/) BERAEZ H s P B E BB, WIREIEZ H ki 1795 6, R B15 el VEaT A, GRS
428 if (!permission(dir, MAY WRITE)) {
429 iput (dir) ;
430 return —EPERM;
431 }

/RS N B4R A E R ISCAEAA ) HORITE A7, WRETR R i H SR R 22 b X, RETSOH =%
/)BT RIS DA AR AR, IR .

432 bh = find entry (&dir, basename, namelen, &de) ;
433 if (bh) {
434 brelse (bh) ;
435 iput (dir) ;
436 return —EEXIST;
437 )
// HE—NET LR ARy, RESCE SR 1 A, IR BUEAS R AT, AR
438 inode = new inode(dir—>i dev);
439 if (!inode) f{
440 iput (dir);
441 return —ENOSPC;
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442 }
[/ BEEZ A R W R A R BB A SO B R AT SO, WA 1 R B
/] FeEF 0 ST,

443 inode—>i_mode = mode;
444 if (S_ISBLK(mode) || S ISCHR(mode))
445 inode->i zone[0] = dev;
// BCEAZ L RAE SN TR L U5 i I T 2 24 A .
446 inode—>1 mtime = inode—>i atime = CURRENT TIME;
447 inode—>1 dirt = 1;

O AEHFEPERI A E R R R (R % H I R e K A NULL) . R H i
/)1 s PTHER A G HBERTH AL, IEREBGZ 1 T e RV RERD, R .

448 bh = add_entry(dir, basename, namelen, &de) ;
449 if (!bh) {

450 iput (dir) ;

451 inode—>i nlinks=0;

452 iput (inode) ;

453 return —ENOSPC;

454 }

[/ A HERIU 1 T BEE TR L WS, B X OB, BEBCH BN 1L R
// G, e EaR el 0 () .

455 de—>inode = inode—>i_num;
456 bh—>b_dirt = 1;

457 iput (dir);

458 iput (inode) ;

459 brelse (bh) ;

460 return 0;

461 )

462

/) RGOS - Al H .
// Z¥: pathname - H454; mode — H A F AR JE M
/) BRIl FRIUBELE] 0, 73 ] 4 .

463 int sys mkdir(const char * pathname, int mode)

464 |
465 const char * basename;
466 int namelen;
467 struct m inode * dir, * inode;
468 struct buffer head * bh, *dir block;
469 struct dir_entry * de;
470
[/ WRAE R, WER EY7 R VAT A .
471 if (!suser())
472 return —EPERM;
[/ WA B0 W AR 44 H S 19 R0 W B AR
473 if (! (dir = dir namei (pathname, &namelen, &basename)))
474 return —ENOENT;

) IR TR RSO AR N 0, UM B 4 R R B R SO S BGZH 1 T, BN
// WA, IR .

475 if (!namelen) {
476 iput(dir);
477 return —ENOENT;
478 }
/) WHRAEZ H & A S IR, PR BOZ H 3 19 8, R BV Ve nl SRS, B H .
479 if (!permission(dir, MAY WRITE)) {
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480 iput (dir) ;
481 return —EPERM;
482 }

/R N AR A L dR e ISR AL B H SR I 247 AE, RO 5 1% H SR TR i 22 X, RSO H ok
/) B RIESCHE A AR A Y, IR .

483 bh = find entry (&dir, basename, namelen, &de) ;
484 if (bh) {
485 brelse (bh) ;
486 iput (dir) ;
487 return —EEXIST;
488 }
// WA ANET 1, RN, MRS H S 1 AL ARG A AR, R
489 inode = new_inode (dir—>i dev);
490 if (linode) {
491 iput (dir) ;
492 return —ENOSPC;
493 }

[/ BT N RO NSO D 32 (AN SR IRIRN) B R DB SR, BRI S 1]
// AT A]

494 inode—>i_size = 32;
495 inode—>i _dirt = 1;
496 inode—>i_mtime = inode—>i_atime = CURRENT TIME;

[/ TR A, IR RS AN BRI R TR o WIR RS R, RO I H SR
/7B TR BT HTER W AIERI G RO 1 W R, IR B R A, IR .

497 if (! (inode—>i zone[0]=new block (inode—>i dev))) {
498 iput (dir);
499 inode—>i nlinks——;
500 iput (inode) ;
501 return —ENOSPC;
502 }
[/ EEH 1R S SR .
503 inode—>i dirt = 1;

)/ RS IOREAL. , BERON I H 00§ A RO R RO § 1
[/ R BTBOZB 1 R R IBIBCA A D, B

504 if (! (dir_block=bread(inode—>i dev, inode—>i zone[0]))) {
505 iput (dir) ;
506 free block (inode—>i dev, inode—>i zone[0]) ;
507 inode—>i_nlinks——;
508 iput (inode) ;
509 return —ERROR;
510 }
// 4 de FRI H R IUERY, BZHXI 1 WS RN LAY, AR TFRET
511 de = (struct dir entry *) dir block->b_data;
512 de—>inode=inode—>i_num;
513 strepy (de—>name, 7. %) ;

// R de FR1AI N AN HR DM, xS TAARCEHH WSS a7
514 det+;

515 de—>inode = dir—>i_num;
516 strepy (de—>name, 7. ) ;
517 inode—>i nlinks = 2;
/) ARG E LRI IX DB bR, FEREBOZ ST IX .
518 dir block->b dirt = 1;
519 brelse(dir block) ;
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/) WIEACCE R 1 W R T B, IR EIZ 1 R OB SRS

520 inode—>i_mode = I DIRECTORY | (mode & 0777 & ~current->umask) ;

521 inode—>i_dirt = 1;
// AEH SO —A B30T, AR R (5 2% H S I i 2 o X 424 NULL) - IR0 H s 0
/71 TR FTHER 1 RS R R, JRREGZ 1 A R D, R H .

522 bh = add entry(dir, basename, namelen, &de) ;

523 if (!bh) f{

524 iput (dir) ;

525 free block (inode—>i dev, inode—>i zone[0]) ;
526 inode—>i nlinks=0;

527 iput (inode) ;

528 return —ENOSPC;

529 }

[/ A HERIU 1 T BEE TR L WS, B X OB R, BEBCH BN 1L R
// G, e EaR el 0 () .

530 de—>inode = inode—>i_num;
531 bh—->b_dirt = 1;
532 dir->i_nlinks++;
533 dir->i_dirt = 1;
534 iput (dir) ;

535 iput (inode) ;
536 brelse (bh) ;

537 return 0;

538 }

539

540 /%

541 #* routine to check that the specified directory is empty (for rmdir)
542 #/

/%
TR A E i) H o2 S A PR O T rndir REEHH RO -
*/

/1) R E H R B R
// ZH: inode - FE5E HRM 1 1 RifEE
// R0 - REN 1 - AE

543 static int empty dir(struct m_inode * inode)

544
545 int nr, block;

546 int len;

547 struct buffer head * bh;
548 struct dir_entry * de;
549

// VAR E H s AT H I (N AZ AT 2 A, BI7 7M. T AS SO H S o

550 len = inode—>i size / sizeof (struct dir entry);
[/ IR H KIS T 2 ANEEEZH 1WA LA A R AT R S, BCE AR N A
/) A, WBoRE S B dev EHH , &\ 0 (RO -

()]
(Sx]
(e

551 if (1en<2 || !inode—>i zone[0] ||

552 ! (bh=bread (inode—>i_dev, inode->i_zone[0]))) {

553 printk (“warning — bad directory on dev %04x|n”, inode—>i_dev) ;
554 return 0;

555 }

// il de F5 S AT B H G R BB (1) R R P X A 1 I H ST
556 de = (struct dir entry *) bh->b data;
/) WRE T AHZDR i TASTEREAETZHRXRN i WAS, slESE 2 AHFIW i WASTE

1
»
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564

565
566
567
568
569
570
571
572
573
574
575

582

583
584
585
586

[/ RE, BEPIA H I A T B AT T R AR AR L R dev B H sRAR”

// FFR[E 0.
if (de[0]. inode
stremp (7 7 d
EELELK(

= inode->i num || !de[1].inode ||
e[0].name) || stremp(”. % de[1]. name)) {
warning — bad directory on dev %04x\n”, inode—>i dev) ;

return 0;

}

// % nr ETHRIUT 5
nr = 2;
de += 2;

de $5 [ 5 = A H 3Tl

[/ AEAAINZ A b BT R H 0 (len=2 4Y) . BA B H XI55 7B 0 (A .

while (nr<len) ({

/) IRAZ DA P B H SR IR 58, MR B A R R b X, BT — BT H SR I
[/ W RN (RO AN, WSO MBRSE) » WERELE: B8, A,
// HE, R0 AL de i 1) A A H S I0.

f ((voi

}
// ﬂﬂ% HSRIR 1 95 mly
MR&[EL O, B

if (de—>i

}

d %) de >= (void %) (bh->b_data+BLOCK SIZE)) {
brelse (bh) ;
block=bmap (inode, nr/DIR ENTRIES PER BLOCK) ;
if (!block) {
nr += DIR ENTRIES PER BLOCK;
continue;

}

if (! (bh=bread(inode—>i dev, block)))
return 0;

de = (struct dir entry *) bh->b data;

FEAET 0, WRRZHEIHTTESAEH, WRBO% s g v X,
inode) {

brelse(bh) ;
return 0;

N, BT B WSS % H T BT H ORI, RS .

de++:
nrt++;

}

// BNX BB H SR AT B S B 0 CHARER TSk RSN, WIRRIZeah X, 3z [A] 1

brelse (bh) ;
return 1;

}

/1] G e — IR
// 2. name - Hx#(
// R &[] 0 KR EY),

g A FRIN H 3%
HAEA) o
7 D3RR [

587 int sys rmdir (const char * name)

588
589
590
591
592
593
594

const char * bas
int namelen;
struct m inode *

ename ;

dir, * inode;

struct buffer he

struct dir entry

[/ WERAEBH S, MR

ad * bh;
* de;

[F] 7 ) 4 Al S
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595 if (!suser())
596 return —EPERM;
/) USRI BDR N AR 4 H Sk ) 1 A R A R R
597 if (! (dir = dir namei (name, &namelen, &basename)))
598 return —ENOENT;

/) WRETRR SC A 0, MBI B 4 R B AR SO 4, RGZH 1 s, IR
// WY, R H.

599 if (!namelen) {
600 iput (dir) ;
601 return —ENOENT;
602 }
/) BERAEZ H s P B E BB, WREIE0Z H ki 195 6, R B15 el VEaT A, R .
603 if (!permission(dir, MAY WRITE)) {
604 iput (dir) ;
605 return —EPERM;
606 )

// RS N B AR A E A I SCAEAA ) FSRIUANEAE, IR ISR 55 2% H SR I R 22 i DX, BT H 5K
/7 WAL IRESCIE E A AR RS, B AN dir A EHUNER H kA H 3k 1 1L, de
/7 FEERMER H ) H I 4 .

607 bh = find entry (&dir, basename, namelen, &de) ;
608 if (!bh) {

609 iput(dir);

610 return —ENOENT;

611 }

// W% H IR 149 me A VAR RS H S 1 1 R JPRETBCS A H R I ik g b X, el
[/ T,

612 if (! (inode = iget(dir->i dev, de—>inode))) {
613 iput(dir);
614 brelse (bh) ;
615 return —EPERM;
16 }

[/ FGHSRBCE T 52 RN AR ST LR A0 1d A% 1 WA id, R B BRI
/) BRZHE S, TR SR H oA I H s 1 R R H SR 1R, BEGR X, IR
// 1Bl .

617 if ((dir->i_mode & S_ISVTX) && current—>euid &&
618 inode—>i uid != current—>euid) {

619 iput (dir) ;

620 iput (inode) ;

621 brelse (bh) ;

622 return —EPERM;

623 }

// IREAIMER K H SR I 19 B S AN TS H U H R s, sl Mg H 3
[/ SIRBER R T 1 GRoR A RTS8 4548) , WIABEMBR % H 3¢, TR & 2R H 544 10 H %
/)3 RRNZ MBS F S 19 0, RSO 2 P X, 3R 0] D

624 if (inode->i dev != dir->i dev || inode->i count>1) {
625 iput (dir) ;

626 iput (inode) ;

627 brelse (bh) ;

628 return —EPERM;

629 }

// U SR BN ER H R A H ORI 1 9 R R0 S TR IS MR H i 1 s, R,
[/ H e TRBTRE S EMIER H A H 3 11 miAZ ZMER H K 198 B g2 P IX, k(A
[/ R .
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630 if (inode == dir) { /% we may not db]ete 7% but %, /dir” is ok ¥/
631 iput (inode) ; /% FRATIASHT AR~ TH*TkiﬁﬂB? /dir” %/

632 iput(dir);

633 brelse (bh) ;

634 return —EPERM;

635 }

[/ AR H S 19 s R AGE A H %, WP 5 ZEM R H 4% 10 H % 135 0
[/ MR H S 1R RO IR T K, R [ H A .

636 if (!S_ISDIR(inode->i mode)) {
637 iput (inode) ;

638 iput (dir) ;

639 brelse (bh) ;

640 return —ENOTDIR;

641 }

/) BZTEMER 0 H A, RO & ZMER H 4 10 H % 11 Rz IR H i) 1 7 s, B
// EEGE DS, R H A .

642 if (Yempty dir(inode)) {
643 iput (inode) ;
644 iput (dir) ;
645 brelse (bh) ;
646 return —ENOTEMPTY;
647 }
[/ A% MR H SR T SRR A T 2, B AR R
648 if (inode—>i nlinks != 2)
649 printk (“empty directory has nlink!=2 (%d)’, inode->i nlinks) ;

// EAZTAINER H S0 H ST § 1505 B0 0, R H RIS, JF8 & 41% H S ol
/) X SR, FFR G IX

650 de—>inode = 0;
651 bh->b dirt = 1;
652 brelse (bh) ;
// CEMER H SR 1R RERECH 0, JFE 1 R OB SRk
653 inode—>i nlinks=0;
654 inode—>i dirt=1;

[/ RS HAMER H A4 H S 1m0 g VB0 1, AB S SO I R A M TR ) D4 4 i ),
[/ S R BB SRS

655 dir->i_nlinks—;
656 dir—>i ctime = dir—>i mtime = CURRENT TIME;
657 dir->i_dirt=1;
/BB TR TR H 4 (0 H 35 139 RO ZE I R H S 1 s, 3R 18] 0 () .
658 iput (dir) ;
659 iput (inode) ;
660 return 0;
661
662

/1] BV RR L — MR SO A0 LUK AT AR IR SR AR 5C (1 3CAF

/] WIERGMER D47 MAE A Ea AN ER, I LB #EREEFT T2, Wz
/) RN, FERETBOIT 5 80 4525 1]

// %%ﬁ name — jt'ﬁ:go

// ARIE]: S GRIE] 0, AR [E]

663 int sys unlink(const char * name)

664 {
665 const char * basename;
666 int namelen;
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667 struct m inode * dir, * inode;
668 struct buffer head * bh;
669 struct dir entry * de;
670
[/ WA B0 B 424 B s 15 R FL AR .
671 if (! (dir = dir namei (name, &namelen, &basename)))
672 return —ENOENT;

) MR RSO AR N 0, UM B4 R B R SO, BGZH R 1 T, IR
// WA, R .

673 if (!namelen) {
674 iput (dir) ;
675 return —ENOENT;
676 )
/) BERAEZ H s P B BB, WIREIEOZ H i 195 6, R B15 el VEar A, R .
677 if (!permission(dir, MAY WRITE)) {
678 iput (dir) ;
679 return —EPERM;
680 }

// RS N B AR A E s A I SCAEAA ) FSRIUANEAE, IR ISR 55 2% H SR I R 22 e DX, BT H 5K
/WAL IRESCFEe AR RS, B AN dir A EHUNER H kA H 3k 1 1L, de
/7 FEERMER H ) H I .

681 bh = find entry (&dir, basename, namelen, &de) ;
682 if (!bh) {

683 iput (dir);

684 return —ENOENT;

685 }

/) BZH IR 199 me A VAR RS H S 1 1 R, JPREBCS A H R I ok g b X, el
[/ T,

686 if (! (inode = iget(dir->i dev, de—>inode))) {
687 iput (dir);

688 brelse (bh) ;

689 return —ENOENT;

690 }

[/ IRAZH KB T R R ER bR S L AGE A, JF R MATRN 7 id ANSE TR S
[/ &d WERAT id, JF R id AT Hak 1 R id, IIBCA BRI ER 1% 301
[/ Fo MIBEIOZ H SR 11 ROAHZICHE A H I 199, B & i H i g X, R Al A5

691 if ((dir->i_mode & S_ISVTX) && !suser() &&
692 current—>euid != inode—>i uid &&

693 current—>euid != dir->i_uid) {

694 iput (dir) ;

695 iput (inode) ;

696 brelse (bh) ;

697 return —EPERM;

698 }

[/ WRAZARRE S A H %, WHAREMIER, BEI0% H % 1 1 RSO H ST 199, B
[/ BEIZH RIS X, R P S

699 if (S_ISDIR(inode—>i mode)) {
700 iput (inode) ;

701 iput(dir);

702 brelse (bh) ;

703 return —EPERM;

704 }

/R 1 RRERE AN 0, WERESER, BIEHN 1.
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705 if (!inode—>i nlinks) {

706 printk( “Deleting nonexistent file (%04x:%d), %d\n’,
707 inode—>i dev, inode—>i num, inode—>i nlinks);
708 inode—>i nlinks=1;

709 }

[/ RSB H U ) 19 R0 BB N 0, ROBS0Z H kI, IR AL S 1% H S I 220 X
/) BABERE, FEBOZ SR X

710 de—>inode = 0;
711 bh—->b_dirt = 1;
712 brelse (bh) ;

[/ %1 R RER A 1, B OB RS, SR SR [ A 2T 1] f R R 1 RN H SR 1Y
[/ ms 3RIE0 (D) -

713 inode—>i_nlinks——;

714 inode—>i _dirt = 1;

715 inode—>i_ctime = CURRENT TIME;
716 iput (inode) ;

717 iput (dir) ;

718 return 0;

719 )

720

/1) RG-SO AN 4.

[/ A CEAFAER SO —ASBd 4 (PO iEIEH; - hard 1ink) o
// Z8: oldname — JR 144 ; newname — HTHIHEIEL .

// R FEEHNERE] 0, R S .

721 int sys link(const char * oldname, const char * newname)

722 {

723 struct dir entry * de;

724 struct m_inode * oldinode, * dir;
725 struct buffer head * bh;

726 const char * basename;

727 int namelen;

728

// BUSSCAF AR A0 N 1 9545 oldinode. WM 0, MR HAES, RIFIHAS S

729 oldinode=namei (oldname) ;

730 if (loldinode)
731 return —ENOENT;
[/ MRS AR A N2 A H s, RO 1, RS .
732 if (S_ISDIR(oldinode—>i mode)) {
733 iput (oldinode) ;
734 return —EPERM;
735 }

/) EPOFTERARA R R H M 11 RG JRIR AR A (SR S W AR H SR 1 s AT 4k 8,
// WIRETBUR B AR A4 1 1 0 A, IR PR S

736 dir = dir namei (newname, &namelen, &asename) ;
737 if (1dir)

738 iput (oldinode) ;

739 return —EACCES;

740 )

[/ WMFH ARG ARG SRS, WIRSS AR 4 1 T R AR 4 H i 1 L, RS
741 if (!namelen) {

742 iput (oldinode) ;
743 iput (dir) ;
744 return —EPERM;
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745 }
[/ IR AR A H R MBS SRR B S AR, WIANRER IS, TR 24
/) SRR B AR A 1 R A A

746 if (dir->i dev != oldinode—>i dev) {
47 iput (dir);

748 iput (oldinode) ;

749 return —EXDEV;

750 }

-

/) MR P EALEE HR P SRR, WA G s, TRBBOH R4 H I 1 1 s 24
/7B, RS

751 if (!permission(dir, MAY WRITE)) {
752 iput (dir) ;

753 iput (oldinode) ;

754 return —EACCES;

755 }

/) EMZHEEAR AR DAAFAE, WURAFAE, W AR ISR, TR S CAAAE H R I g
[/ G X, BECH R ARAL H S 1 RN AR A K 1, IR S .

756 bh = find entry (&dir, basename, namelen, &de) ;
757 if (bh) {
758 brelse (bh) ;
759 iput (dir) ;
760 iput (oldinode) ;
761 return —EEXIST;
762 }
// TERTH P IN— H 0. A5 R MR 0% H 1 10 s FR BSR4 0 10 s, IR HES .
763 bh = add entry(dir, basename, namelen, &de) ;
764 if (!bh) {
765 iput (dir);
766 iput (oldinode) ;
767 return —ENOSPC;
768 }

/) TIMAPIIR Y E % H I 15 R0 585 TR AR A 1 39 00, IFE A SIS H R I Ry 22 X
[/ CAEEARR, BEBOZZEM X, BERCH R 11 R

769 de—>inode = oldinode—>i num;
770 bh->b dirt = 1;

771 brelse (bh) ;

772 iput (dir) ;

[/ R SR RN VRO 1, BSOS 2 ETI ], JFRCE 1 R SR, e RS
[/ AR 1R, IFIRIFN O (ReEh)

773 oldinode—>i nlinks++;

774 oldinode—>i_ctime = CURRENT TIME;
775 oldinode—>i dirt = 1;

776 iput (oldinode) ;

777 return 0;

778 )

779

324



W8 = WAL linux/kernel/fs/

8.18 char_dev.c 314

8.18.1 ThgEHEIA

8.18.2 KL

5% linux/fs/char dev.c f2fF

—
|O [O [CO |3 |0 |01 W [wo DO [—

Ol v | DO [—

| 1515 |

S ls

[N
—_

DO DO DO DO DO
1167 R 83 3 |

27
28

wW DN
(el Ne)

w
—

[
wW D

¥
* Iinux/fs/char dev.c
*
* (C) 1991 Linus Torvalds
*/
#include <errno.h> [/ BRI, BEREFHEMEES . (Linus W minix F51HEH) .

#tinclude <sys/types.h> /) RIS, & T AN ARG,

#include <linux/sched.h> // WWREEREFLICH, & X TAES S50 task_struct HIUHIESS 0 %,
// B YA A T2 B0 B SR N 2N g bR B E TR .
#tinclude <linux/kernel.h> // WHZKICHF. &4 L8 N AL H 200 IR 2 o

#include <asm/segment.h> // BUEAESLSCIF. @ ST A RBEA A7 2R E B IR N I 2 R 40
#include <asm/io.h> // i Sk3CAF. e SCHEAR i V5N /2 g e R
extern int tty read(unsigned minor, char * buf, int count); /) UL
extern int tty write(unsigned minor, char * buf, int count); /) HinE .,

/] R SUCFRF A S R BREF R,
typedef (kcrw ptr) (int rw, unsigned minor, char * buf, int count, off t * pos);

/] i AR R
/) ZH rw - BH4 minor — S FRAE T buf - EPIX: cout — BEEFITEL
// pos — BEEHRAELATTRE, X T &umiglE, ZiRE L.
// BRIA]: SERREES
static int rw_ttyx(int rw, unsigned minor, char * buf, int count, off t * pos)
{

return ((rw==READ) ?tty read (minor, buf, count) :

tty_write (minor, buf, count)) ;

}

///] S A e A
[/ T b rw ttyx (), FUUZHEIN 76 HERE 2 105 A 44 ) 8 g PR RS D
static int rw_tty(int rw, unsigned minor, char * buf, int count, off t * pos)
{
[/ AREREEAT NS N i 2, AR ] R

if (current->tty<0)

return —EPERM;

// W H 2 G R rw_ttyx O, FFIRPISEFR S 754

return rw_ttyx (rw, current->tty, buf, count, pos) ;

}
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/1] WAFEH S . RE.
34 static int rw_ram(int rw, char * buf, int count, off t *pos)
35 {
36 return —-EIO;
37 }

/1] WAFE R B B R AR R . ARSI
39 static int rw_mem(int rw, char * buf, int count, off t * pos)
40 {
41 return —EIO;
42 }
43
/11 WARREAR X B2 iR ARSI
44 static int rw_kmem(int rw, char * buf, int count, off t * pos)
45 {
46 return —EIO;
47}
48
// i 1 B S A R A
/) ZH rw - EEA buf - X cout — ETELG pos — ¥ FIHbE.
// BRIl SERREES
49 static int rw_port(int rw, char * buf, int count, off t * pos)
50

51 int i=*pos;
52
[/ T PTER S B, I Ho DN T 64k B, PERRHAT AN T S A
b3 while (count—>0 && 1<65536) {
[/ AR, WM 1 TP — T R IR S g2 X
b4 if (rw==READ)
55 put fs byte(inb(i), buf++) ;
/) ARG, WA P s 22 X B — 7 i e 2 i
b6 else
57 outh(get fs byte (buf++), 1) ;
[/ WA . [22]
b8 i++;
59 )
/) R/ G, AN R R SR
60 1 —= *pos;
61 *pos += 1;
// IR IEE /A
62 return i;
63 }
64

I WS AR
65 static int rw_memory(int rw, unsigned minor, char * buf, int count, off t * pos)
66

/) WRIE AT B e T, a3 R AR IR K P9 A7 352 pR A

67 switch(minor) {
68 case 0:
69 return rw_ram(rw, buf, count, pos) ;
70 case 1:
71 return rw_mem (rw, buf, count, pos) ;
72 case 2:
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73 return rw_kmem (rw, buf, count, pos) ;
74 case 3:
75 return (rw==READ) ?0:count; /* rw_null */
76 case 4:
7 return rw_port (rw, buf, count, pos) ;
78 default:
79 return —-EIO;
80 }
81}
82

/] X RGN
83 #define NRDEVS ((sizeof (crw_table))/(sizeof (crw_ptr)))
84

/) TR S R TR R .
85 static crw_ptr crw_table[]={

86 NULL, /* nodev */ /* LB (P */

87 r'w_memory, /% /dev/mem etc */ /% /dev/mem % */

88 NULL, /* /dev/fd */ /% /dev/fd BUK */

89 NULL, /* Jdev/hd */ /% /dev/hd Hifif */

90 rw_ttyx, /* Jdev/ttyx */ /% /dev/ttyx Hi H %05 */
91 rw_tty, /* Jdev/tty ¥/ /% [dev/tty % %/

92 NULL, /* Jdev/Ip */ /% /dev/1p FTEIHL */

93 NULL} ; /* unnamed pipes */ /% KinthE1E */

94

VT = a & SEEEE (TR (8
/) B rw - B dev - WS buf - ZaPX; count - EEFEWH; pos —iLERE
// Rl SEBREE/ T

95 int rw_char(int rw, int dev, char * buf, int count, off t * pos)

96 {
97 crw_ptr call addr;
98
/) RSB R AE, WHREIHATY.
99 if (MAJOR (dev)>=NRDEVS)
100 return —ENODEV;
/] BEGEA BN N/ SR A, R B AR .
101 if (!(call addr=crw table[MAJOR(dev)]))
102 return —ENODEV;
// PR RDR A% T S B s B, IR (AT SEBR 1L/ 5 - H
103 return call addr (rw, MINOR (dev), buf, count, pos) ;
104 }
105

8.19 ioctl.c 31

8.19.1 ThgEHEIA
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8.19.2 (XALERE
F)F linux/fs/ioctl.c #2FF

1 /*
2 # linux/fs/ioctl c
3
4 * (C) 1991 Linus Torvalds
5 #
6
7 #include <string.h> [/ RSO . R BGE ST S AT R R AR I RN BR
8 #include <errno.h> /) EERTERCE. E RGP EM IS . (Linus M minix H5|HEH)
9 #include <sys/stat.h> /) SRR R S o S AT XA B R GOIRAS i stat {} I .
10
11 #include <linux/sched.h> // PEEREFSL3CHE, € X TAES 45 task struct. HIRIESS 0 HI%E,
[/ A B R IR R S HOR BRI R A T G bR O TR
12
13 extern int tty ioctl(int dev, int cmd, int arg); // % ioctl(chr drv/tty ioctl.c, 115).
14
// € Nl (octl) AR .
15 typedef int (*ioctl ptr) (int dev, int cmd, int arg) ;
16
/] E X RGP AL
17 #tdefine NRDEVS ((sizeof (ioctl table))/(sizeof (ioctl ptr)))
18
// ioctl #AEREHRE K.
19 static ioctl ptr ioctl table[]={
20 NULL, /* nodev */
21 NULL, /* Jdev/mem */
22 NULL, /* Jdev/fd */
23 NULL, /* Jdev/hd */
24 tty ioctl, /¥* Jdev/ttyx */
25 tty ioctl, /¥ Jdev/tty */
26 NULL, /* J/dev/Ip */
27 NULL} ; /* named pipes */
28
29

/1) BRGER RE - N A

/) ZH: £d - XHRET: emd - At arg - L

// R DGR 0, A5 IR A A .
30 int sys_ioctl(unsigned int fd, unsigned int cmd, unsigned long arg)
31 {

32 struct file * filp;
33 int dev, mode;
34
// AR SO R R AT H W HT OT (R SO H, s e RR AT B SO SR FR BT D 2, IR Bl A A, GRS
35 if (fd >= NR_OPEN || !(filp = current—>filp[fd]))
36 return —EBADF;
/) BOR ST JE I o I RAZSTIEAN R AT S0, AR BRGSO, R [ A, GB
37 mode=filp—>f inode—>i mode;
38 if (!S_ISCHR(mode) && !'S ISBLK (mode))
39 return —EINVAL;

/) WNFERFEE & SO 1 SRR &S . RS KT REWA MR &L, RIS .
40 dev = filp—>f inode—>i zonel0];
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41 if (MAJOR(dev) >= NRDEVS)
42 return —ENODEV;
[/ WFAZHASAE foct] BMEHREN R T BATX N R, TR B A
43 if (lioctl table[MAJOR(dev)])
44 return —ENOTTY;
// AN EISERR toct]l BRECR[ES, e WRE] 0, 75 Wl (5] H A AL
45 return ioctl table[MAJOR(dev)] (dev, cmd, arg) ;
46 }
47
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F9E NAEH (nm)

9.1 #itiR

WAFE B H S rh I =AM, IR IR

Name Size Last modified (GMT) Description

2] Makefile 813 bytes 1991-12-02 03:21:45 m

LB memory. ¢ 11223 bytes 1991-12-03 00:48:01 m

% page.s 508 bytes 1991-10-02 14:16:30 m

DR AR A SRS A .

9.2 Makefile 34

9.2.1 Thaefmik

9.2.2 RiZER
53k linux/mm/Makefile 3CfF

cC =gcc # GNU C i 5 9o

CFLAGS =-0 -Wall —fstrength-reduce —fcombine-regs —fomit-frame-pointer \
~finline—functions —nostdinc -I../include

B CPERETIET. —Wall Borfra M5 s -0 MRAIET, PLA AR B FNPAT I 1] 5

# —fstrength-reduce MLAIEHAHATIUY, HEBREL A H; —fomit—frame—pointer 44 WEIRAF AN EE

# IHELLFREL; —fcombine-regs B IFAA7as, WP AA8sKIEH; ~finline-functions ¥ T fij

# TN R BRI I N AR —nostdine —1.. /include AN BRIA MK AR AL AT SO, T

# X e HaP g (. /include) o

AS =gas # GNU [FVC AT

AR =gar  # GNU [ —HEHISCHRGEERE Y, 008 &S LR AR SO

LD =gld  # GNU [fEHFLF.

CPP =gcc —E —nostdinc -I../include

# CHATALHIIET . —E HUg4T C A, XHraHeEn C F2/rdb AT A 31 36 b 21 25 S th B b iy

# i e M SO —nostdine —1.. /include [FIHY .

[0 DO [

I o O [~

|co

# NI R 7R make AR TR AT HE BT A 0L ¢ SCPFRIRAE AR, s TEGRRE)Y o IR dir &
# J51E gee KA CFLAGS P s Mk 1iins C AL S ¥ Jn A RIS st f5 1k (=S) , ™Ay
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—
O [©

—_
—_

DO | = === ===

[N
—_

# NS C ST R AAE SO o BRIAEOL T B AL AV g R 7 SCA 44 8 it € ST 44
# LPL b s Jag. —o RopIaa i XA AR, s s (2i$e) & A3 H iR,
# SAURE e A, AR FT G 4. ¢ KIS

.c.o:
$(CC) $(CFLAGS) \
-c -0 $*.0 §<
# THMWEZREIA. s IEMRT SCHEMmER. o BFr 3. 22 178 2Bz EE I Rk dr 4.
.S.0:
$(AS) —o $*.0 $<
.c. st # 2L R, * ¢ X% s LML 0. AEATIERE .
$(CC) §(CFLAGS) \
-S -0 $*.s $§<
0BJS = memory. o page.o # & X HInCHAEE 0BJS.
all: mm. o
mm. o: $(OBJS) # 7EA T HekScAE OBJS Jo Al FH R it iy A3 82 5 H A% mm. o

DO DO DN
12 (83 R3]

25
26

=]

28

$(D) -r —o mm. o $(OBJS)

# RO TSR T 44T make clean’ I, SESSPUAT 2627 47 LIRdr 4, EBRFTH ik
# ORISR e SO R A A, I SO B AEAE RSO, I HAS BRI R B
clean:

rm —f core *.o0 *. a tmp make

for i in *.c;do rm —f "basename $$i .c .s;done

# N IS H AR BRI TS & SO 2 M ARBOR R o BT
# AT AT sed X Makefile SCfF GXHLHIE A C) HEATALRE, vt 4 M BR Makefile
# SCAFHR ### Dependencies’ f7Ja M FTAAT CRIIA 35 JFHAIIAT) » JFAERK tmp_make

# IEI SO (B0ATIHIMERD o SRJEX mm/ H 3 F 18— C SCHFHAT gee TAb BEERAE.
# M br S VR TUAL B P A R AN H AR SCAFAH DGR AE I, I FOX LSR5 make 572
# N FR—ANE A, PACFEFE A make FUN, gk SR SR AH MR TR R A H B
# SO A4 N B LA OC R —— 1 S AL RISk SR AR o HE T 3 o SRR A I 2 1 )
# SCIF tmp_make T, AR JE BRI I SO H EGHT I Makefile S
dep:
sed ~ /\#\#\# Dependencies/q < Makefile > tmp make
(for i in *.c;do $(CPP) -M $$i;done) >> tmp make
cp tmp make Makefile
#t#t# Dependencies:

memory. o : memory.c ../include/signal.h ../include/sys/types.h \
../include/asm/system. h ../include/linux/sched.h ../include/linux/head. h \
../include/linux/fs.h .. /include/linux/mm.h ../include/linux/kernel.h

9.3 memory.c 2%

9.3.1 Thgefmik
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0.3.2 KATERF

F)FR linux/mm/memory. c F2[F

1 /*
2 * linux/mm/memory. c
3 *
4 * (C) 1991 Linus Torvalds
5
6
T /%
8 * demand-Iloading started 0I. 12. 91 — seems it is high on the list of
9 #* things wanted, and it should be easy to implement. — Linus
10 #/
/%
* FESRNZEIE M 01, 12. 91 FFURME I — TERETon R & I i R
* I HVAZERA Z 9 fil - linus
*/
11
12 /%
13  * Ok, demand-loading was easy, shared pages a little bit tricker. Shared
14 * pages started 02. 12. 91, seems to work. — Linus.
15 *
16 * Tested sharing by executing about 30 /bin/sh: under the old kernel it
17  * would have taken more than the 6M I have free, but it worked well as
18 #* far as I could see.
19 #
20 * Also corrected some “invalidate()”s — I wasn’t doing enough of them.
21 #/
/%
* 0K, FRMMBGERED M SR, MILZ TR ST, i v 2
* 02.12.91 JFUAS 'S, HFRAEW T/E - Linus.
*
* JHAHATRE 30 4 /bin/sh X ILZEAESAT TINKA: 2R FESHZ T
* OM INAFE, THRTEIA . HATE R TAERAR LS .
*
* Xf”invalidate O "BREMBEAT TIEIE - fEIXT7HBILMIAE .
*/
22
23 #include <signal.h> /)G TR XE SR HE, 155 A LLAE A R AR 2 .
24
25 #tinclude <asm/system.h> // FRGKICHF. & ST BCE B SR AT/ TS R IR I G %
26
27 #tinclude <linux/sched.h> // VREFREFLICME, & X TALS 450 task structs HIZR1TSS 0 %,
[/ A IR R S H0R B R R 20 G bR B TR T
28 #tinclude <linux/head.h> // head Sk3CfF, & X T4 head. s F&JPHIAFFRA KN C FEF o
29 #tinclude <linux/kernel.h> // WAZLICHF. &4 LN H BB 58 & L.
30
31 volatile void do_exit(long code) ;
32
/11 WAFE R 5E.
33 static inline volatile void oom(void)
34
35 printk ( “out of memory\n\r’);
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63
64
65
66
67
68
69
70
71
72
73

do exit (SIGSEGY) ;

}

/7 RHT AR e I G
[/ O T SRR AR (KR, CPU K ol A ) TR Bl A7 AR P g g b o AEAB T DUER
[/ ARRZ A, A BRI M X o X AT AN H oI A A Ay erd MIUVERBEAT IR -

#tdefine invalidate() \

~asm_ (“movl %%eax, %%cr3”:: "a” (0))

/% these are not to be changed without changing head. s etc */
/% N T2 5 head. s 25 A (5 B2 */

#tdefine LOW MEM 0x100000 // WAEKIG (IMB)
#tdefine PAGING MEMORY (15%1024%1024) // 5r LN AF 15MB,
#tdefine PAGING PAGES (PAGING MEMORY>>12) // Ay ULE D

#tdefine MAP NR(addr) (((addr)-LOW MEM)>>12) // Wihfo5.
tdefine USED 100

// CODE SPACE(addr) ((((addr)+0xfff)& Oxfff) < current->start code + current—>end codes
#tdefine CODE SPACE(addr) ((((addr)+4095)& 4095) < \
current—->start code + current—>end code)

static long HIGH MEMORY = 0;

// EHITUHE (4K ) .

#tdefine copy page (from, to) \
_asm_ ("cld ; rep ; movsl”::’S” (from), "D~ (to), “c” (1024): “cx”, "di”, "si”)
static unsigned char mem map [ PAGING PAGES 1 = {0,}; // WAEMS KR QA FHRE 1T .
J*

* Get physical address of first (actually last :-) free page, and mark it
* used. If no free pages left, return 0.

*/
/%

RO CEBr B sa 1A ) SWILih, Jibmid A oA . R &A= R 7,
* iRl 0,

*/

///) AN . R EERAE NAE T, MR 0,

// HiN: %l (ax=0) — 0; %2 (LOW MEM); %3 (cx=PAGING PAGES); %4 (di=mem map+PAGING PAGES-1).
// e iR [A%0 (ax=T [ 5)

/7 NG R S 46 1) i 5 I D bR & (LT S 48Ch PAGING PAGES) , Wi SRA vuii 25 - (6 |3
// WAEWUEAT g 0) IR [B] 0T T Mk

unsigned long get free page(void)

{

register unsigned long  res asm(’ax”);

_asm_ ("std ; repne ; scasb\n|t” [/ TTIALEAL, K al (0) SXF N AEAN UL 1) (di) N A TREE,
“jne 1f\n\t” /) WREAAET 0 7T, Wk 4id GRIAI0)
“movb $1, 1 (%%edi) \n\t [/ BT IN GLIHT R I AF AR AT B 1
“sall $12, %%ecx\n|t” // TUHE+4K = A TR dn bk
“addl %2, %%ecx\n|t” // N bR A Rk, BISRAS DU S B AT dG sk .
“movl %%ecx, %%edx\n\t” // WU SRR AE kD edx B AERS .
“movl $1024, %%ecx\n\t” // 25 7% ecx BIFEUE 1024,
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74 “leal 4092 (Whedx), Wedi\n\t” // ¥% 4092+edx IR EDedi (Z T (KA ) .
75 “rep ; stoslln|t” /) ¥ edi FRIEWNAAEE (RJ7M, WA IZIONES) .
76 “movl %%edx, %%eax\n” // BT EAEPeax GREME) .

7 o

78 :"=a” (__res)

79 :77(0), 77”7 (LOW MEM), “c” (PAGING PAGES),

80 “D” (mem_map+PAGING PAGES-1)

81 i en” e

82 return _ res; // ARIA1E PR Gl Can RGP B R [ 0D .
83 }

84

85 /*

86 #* Free a page of memory at physical address ’addr’. Used by
87 #* ’free page tables()’
88 */

/%

* BB HE addy’ UL . H T free page tables()’ .

*/

//// BEBC b addr TR — LI N AF -

// IMB LRI A M FEAE RS (WD, AEN BT M N AE .
89 void free page (unsigned long addr)

90 {

91 if (addr < LOW MEM) return; // tnS4¥iuuhl addr /N T WNAA&EE (IMB) , JUR[A],
92 if (addr >= HIGH MEMORY) // R B IE addr>=NAF S, 0SS TS B
93 panic(“trying to free nonexistent page’) ;

94 addr —= LOW_MEM; // PR N AL, FERR LA 4KB, RIS .
95 addr >>= 12

96 if (mem mapladdr]——) return; // WX N AAF TLHIBES 75 AT 0, WU 1 3z [A],
97 mem_map[addr]=0; // A3 B G S 1500 0, JFR R HEE R, FENL.
98 panic(“trying to free free page”);

99 }

100

101 /*

102 * This function frees a continuos block of page tables, as needed
103 * by ’exit()’. As does copy page tables(), this handles only 4Mb blocks.
104 #/
/%
PR BB IO RIE S N AR, T exit O TR, 5 copy page tables()
AL, EREAE B AMb AR
*/
[/ ARAEFEE P HEHEFOBRAC,  BETHO B A7 DR BT H 58 I N A B L TR AR
// TUH AL TR e 0 FFuG4b, 3L 1024 10, [ 4K 7. BN HFEDEE AT K.
// TR MPIREHNE 0x1000 ALJT4G CBEHEE Hagkas i), BN TURAT 1024 0, 1,5 4K A7,
[/ BEANTURIAG E — WNAE (4KD o H SRR IR /NS 4 AN
// ZH: from — fRIRIEMIE; size — BEMUNKEE .

105 int free page tables(unsigned long from, unsigned long size)

106

107 unsigned long *pg table;

108 unsigned long * dir, nr;

109

110 if (from & Ox3fffff) // BRI AT L RE TR DL AM I
111 panic( “free page tables called with wrong alignment”);

112 if (!from) /7 s, RN AL T A T
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—
—
w

panic(“Trying to free up swapper memory space’);
// VLT U H S (AM A #EE Ay ) . BRI BT A TR
size = (size + Ox3fffff) >> 22;
// THE—AVHERLE H R MNP E RIS =from>>22, FEEE 4 795, XHETHRHEHZZMN
// WpEHihE 0 JFas, RIS ER ) H s mifeEr=H 05 <<2, R (from>>20) . 5 I 0xffc fifr
// H IR E AR

—
—
A~

115 dir = (unsigned long *) ((from>>20) & Oxffc); /* pg dir = 0 */
116 for (; size——>0 ; dirt+) { // size BUAEE TR A H I
117 if (1(1 & *dir)) [/ A HFEIOER (P A7=0), WI4ks:.
118 continue;
119 pg table = (unsigned long *) (Oxfffff000 & *dir); // HUH &I 7 KMk,
120 for (nr=0 ; nr<1024 ; nr++) { // BEATERA 1024 A4S GLI0,
121 if (1 & *pg table) [/ WAL TR R (P A7=1), WIRETBEZ I
122 free page (Oxfffff000 & *pg table) ;
123 *pg_table = 0; [/ RN RIEE
124 pg tablet+; // F& 1) TR — T,
125 1
126 free page (Oxfffff000 & *dir); // BEJBAZ IR b A7 LI
127 *dir = 0; /7 RERHIN TR ) H SIS 2%
128 }
129 invalidate() ; // R DA i g
130 return 0;
131}
132
133 /%
134 * Well, here is one of the most complicated functions in mm. It
135  * copies a range of linerar addresses by copying only the pages.
136 * Let’s hope this is bug—free, ’cause this one I don’t want to debug :-)
137 #
138 % Note! We don’t copy just any chunks of memory — addresses have to
139 % pe divisible by 4Mb (one page—directory entry), as this makes the
140 #* function easier. It’s used only by fork anyway.
141 #
142  * NOTE 2!! When from==0 we are copying kernel space for the first
143 * fork(). Then we DONT want to copy a full page-directory entry, as
144  * that would lead to some serious memory waste — we just copy the
145 #* first 160 pages — 640kB. Even that is more than we need, but it
146 * doesn’t take any more memory — we don’t copy-on—-write in the low
147 * 1 Mb-range, so the pages can be shared with the kernel. Thus the
148 # special case for nr=xxxx.
149 #/
/%

* U7, NI NAFE B mn P ERON 2RI 2 . el HUR A AR T
* ORI A R Ze i e P g AR A AR A B R, DR BRANAR
FFX A T O,

*

*

EE BADEARZDEZHULATAFE — AAFB Rl T 252 AMb (550 (IERF
—ANIUH IO TN AERAND 5 TR REAE BT A o BR ] B0 AN TSR
EAHE fork O A .

R 2D Y from==0 K}, JEAENEE—IR fork O A EHINIZ 0. AT
AR I TTH ST Y N, BRSNS SEOSERNARIRTE - A
A1k 160 ANTUIHT — XA 640kB, B i 42 1% L6 1 1]t 248 JRAT T =K

¥ X X K K X KX
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k AHRXASEHEZHKINAE - EK IMb A AT A FRATARAT S I =64, i
s XLETORAT LU NAZ L. PRI nr=xxxx FIRFIR TG DL -

*/

/1] AR T H 003K

150 int copy page tables(unsigned long from, unsigned long to, long size)

151
152 unsigned long * from page table;
153 unsigned long * to page table;
154 unsigned long this page;
155 unsigned long * from dir, * to dir;
156 unsigned long nr;
157
// PEHHERD B e R TS AMb 5. I HAS, BEHL.
158 if ((from&Ox3fffff) || (to&0x3fffff))
159 panic (“copy page tables called with wrong alignment’) ;

)/ UMD M H SR (From dir Rl to dir) .

160 from dir = (unsigned long *) ((from>>20) & Oxffc); /* pg dir = 0 */
161 to dir = (unsigned long *) ((to>>20) & Oxffc);
[/ VHEBESIHIN N AR I R (R H R IO
162 size = ((unsigned) (size+0x3fffff)) >> 22;
[/ B THFFUEXTREAS by I TR AR IR AT SR
163 for( ; size—>0 ; from dir++ to dir++) {
// WHRH P H SRR TR A7 7E (P=1), WIHES, FEHL.
164 if (1 & *to dir)
165 panic ( “copy page tables: already exist’);
// AR H IR AT, WA I Y, Bk .
166 if (! (1 & *from dir))
167 continue;
// BCHETYE H s mih iR k= from_page table.
168 from page table = (unsigned long *) (Oxfffff000 & *from dir);
[/ A H TR — DU R N A, W RR (A 0 DU BT s B S W N A7 i . IR [PIE=-1, iBH.
169 if (! (to page table = (unsigned long *) get free page()))
170 return —1; /% Out of memory, see freeing */
/) wEBBHRIUER. 72 EE, £ Usr, R/W, Present).
171 xto dir = ((unsigned long) to page table) | 7;
/) BT HETAN IR TR, WE R AR T R ENEAS N, WML E RSk 160 5T, FHNFEE
/) BT AN TR T A 1024 U
172 nr = (from==0)?0xA0:1024;
[/ TR, TR E B H nr AW AE T
173 for ( ; nr— > 0 ; from page table++, to page tablet++) {
174 this page = *from page table; // HXUFTHRINHNE.
175 if (1 (1 & this page)) /7 IECS IR IR, WA .
176 continue;
[/ BRI R/WAR& CE 0) o (WIER U/S AL 0, W R/W A IEA . Wik U/S 2& 1, 1 R/W2E O,
[/ B2IEATEER P2 AR s R BE sk v . iR U/S A R/W #REAL, NE BRI, )
177 this page &= "2;
178 *to_page_table = this page; // FiZ VIR HI B H vk,
// WARAZ TR IR TR IR AR I DAL, U0 RE A AT L R 2 mem map[], TP
// LIS, FFLAE N B G AE DL [ SR E5 2 A R I 38 s |
179 if (this page > LOW MEM) {
180 *from page table = this page; // 2 UR LRI Hi[22].
181 this page —= LOW MEM;
182 this page >>= 12;
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—
0
w

mem map[this pagel++;

—_
o
~
—

}

—
0
(@)}

}
invalidate(); // W DUAR e e T 2

return 0;

[
o
»

—
<o
3

—_
o
co

}

[
co
©

Ju—
Ne)
(e}

—
Nej
[

¥

* This function puts a page in memory at the wanted address.

* It returns the physical address of the page gotten, 0 If

* out of memory (either when trying to access page-table or

* page. )

*/
/%

* N ERECK - T ICEAE N AT AR e b Ak . EIR BB A B, S
* PNAEAEE (P ) SR BTN , D[] 0.,

*/

//// {EFR e B hE AR R LT

/) BB TAERAE U H SRR 5 B R DU A R

// A5 IR [B] G T .
197 unsigned long put page(unsigned long page, unsigned long address)
198 {
199 unsigned long tmp, *page table;
200
201 /* NOTE !!! This uses the fact that _pg dir=0 */
/% EEV VX AR T 00 H AR pe dir=0 BT/

—_
O
[N

—
O
w

—
e
(IS

—
©
(@a]

—
Ne)
(@3}

202
// W B I T A BT LOW MEM (1Mb) BIGER HH FR 48 5 m 5 A3 W A7 =i HIGH. MEMORY,  JUJ & H 4%
203 if (page < LOW MEM || page >= HIGH MEMORY)
204 printk( “7rying to put page %p at %p\n’, page, address) ;
// G0 S O IR DT THIAE N A UL S B R A A, MR RS R
205 if (mem mapl[ (page-LOW MEM) >>12] != 1)
206 printk ( “mem map disagrees with %p at %p\n’, page, address) ;
// VEEFR U REAE U0 H SR NI H SR IR E
207 page table = (unsigned long *) ((address>>20) & Oxffc):
[/ A H I R (P=1) (W RIFE &  DURAE N A2, A S 5 58 DR I itk P page table.
208 if ((*page table)&l)
209 page table = (unsigned long *) (Oxfffff000 & *page table);
210 else {

// BN, AEAS R T IA TURAE A, FREX N B IR EAHNARE 7 (User, U/S, R/W) o R
// ZI LN HibEPpage table,

211 if (! (tmp=get free page()))

212 return 0;

213 *page table = tmp|7;

214 page table = (unsigned long *) tmp;
215 }

// AEVUR PR E R HUbE DO ) TR TN 2% . RS TR AL WA 1024 150 (0x3€F) o
1 page table[ (address>>12) & 0x3ff] = page | 7;
217 /* no need for invalidate */
/% AN EERIE AR LR ph %/
return page; // R A LT ko

)
»

-3

)
co

1
1

)
©

}
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220

/1)) WO SR TR R AL CERED .

/] N SHON TR IR

// [?? un_wp_page B EJER SN WA SIRP1?? wp — Write Protected. ]
221 void un wp page (unsigned long * table entry)

222 {

223 unsigned long old page, new page;

224

225 old page = Oxfffff000 & *table entry; // WU G{ifiibil .

// AR G koK A A AR S LOW_MEM (1Mb) J H AR GO W 7 1 Bl i i 1 GRon A
/7 G TR, SUHEATHAE ), WIAEZ BT B SORIUH B R/W AR (AT5) , FFRHT I42 e
[/ T, ARJEIR A

226 if (old page >= LOW MEM && mem map[MAP NR(old page)]==1) {
227 xtable entry |= 2:
228 invalidate() ;
229 return;
230 }
// AN, U PR DL
231 if (! (new_page=get free page()))
232 oom() ; // Out of Memory. WAEAHEALFE,

// W T AT AR AW nem map[1>1, BURZIEZEMD TSI 5 [T e
/) BB IR 1o IR JFRE R 52 DU TP 73 50T D ) DI (¥t ik, R B A B 5 55 kR (U/S, R/W, P)o
/7 RHT AR R G . e Je K S U THT PN A S A DU

233 if (old page >= LOW MEM)

234 mem map [MAP NR(old page)]—;
235 *table entry = new page | 7;

236 invalidate() ;

237 copy_page (old page, new page) ;

238 }

239

240 /*

241 * This routine handles present pages, when users try to write
242  * to a shared page. It is done by copying the page to a new address
243 * and decrementing the shared-page counter for the old page.
244 #
245 # If it’s in code space we exit with a segment error.
246 #/
/%
KB AN L= SR, 2R CAR RN AR, CEINEED
SO AN | R o T 1 ol w5 S W AR T T 0P R TTR A G RS N

=

s
posiil

* % ¥ X

=)

MR EAEART ], P15t LABCR R 15 AR H .
*/
//// DU S v W A B pR B S S DT A P R
// Z% error code &l CPU {3k, address f& JlIIZEPEHIE
// BILETOIN, TR CSEEED .
247 void do_wp page (unsigned long error_ code, unsigned long address)
248
249 #if 0
250 /* we cannot do this yet: the estdio library writes to code space */
251 /#* stupid, stupid. I really want the libc.a from GNU */
/% TRAVIAEIE AR BEIX AL KN estdio FESTEARL A [0 HAT 5 4k =/
/% TR NBEET . KITAM GNU £33 1ibe. a . */
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Do
()]
(Sa]

[\
ol
»

N}
o
=

[\]
(@]
co

[\]
ol
©

[\
o

261
262
263
264

[\

265

if (CODE_SPACE (address)) // W HHEAT FARRG A3 ], AT R
do_exit (SIGSEGV) ;

ftendif
// ACEREGH DUAORY . SR 2 TURAE DR P ) DUR TR, ot S e
// ((address>>10) & Oxffe): THAEFEEHbbk B DT 7 DU A R2
// (OxFfFFFO00 & ((address>>20) &O0xffc)): HYH LI b 72 il kA8,
// o ((address>>20) &Oxffe) VAL TR L3R 1) H Sk T £
// PAE AN BN ASFE 5 kb6 Y 0T 1 i) R e .
un wp page ((unsigned long *)
(((address>>10) & Oxffc) + (Oxfffff000 &
* ((unsigned long *) ((address>>20) &0xffc)))));

}

//// EUHSAIE o
void write verify(unsigned long address)
{

unsigned long page;

// IR bk e R TR DT R AR AR AE (P) , A AEAE (P=0) NJIR ],
if (1 ( (page = *((unsigned long *) ((address>>20) & Oxffc)) )&l))
return;
// B E L, 0 b e kb iR DT AR R R I R WS A, A6 Y DL [ ) DUER TR
page &= Oxfffff000;
page += ((address>>10) & Oxffc);
[/ WMFAR A S (bri& R/WBAA BN, PTG IR v /e CEREHD .
if ((3 & *(unsigned long *) page) == 1) /% non-writeable, present */
un_wp page ((unsigned long *) page) ;
return;

272 }

//// BUHR e bk ) A i .

// 5 get_free page ) A[i. get free page () {X E A7 UL RIS 24 mem map []H 15| bR &
// TIXH get empty page O AMUEHFEEHhEA TR, BRE— D put_page (), K TR B
// BSIMENGLH sEATUE .

void get_empty page(unsigned long address)

{

unsigned long tmp;

if (! (tmp=get free page()) || !put_page (tmp, address)) f{
free_page (tmp) ; /% 0 is ok — ignored */
oom() ;

284 /*

*

try to _share() checks the page at address “address” in the task “p”,

* to see If it exists, and If It iIs clean. If so, share It with the current
* task.

*

* NOTE! This assumes we have checked that p != current, and that they

* share the same executable.

*/
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/%
* try to share ) fEAT4"p” PR r T-Huhlk”address” A T IH, H WA GALLE, B T,
* RIS TG, S MET RS,

*
* ER RRBATCEOE p =HEMES, I HEABEER DM ATRE Y.
*/

/1] R,

// M 1-El, 0-50.
292 static int try to_share(unsigned long address, struct task struct * p)
293 {

294 unsigned long from;

295 unsigned long to;

296 unsigned long from page;

297 unsigned long to page;

298 unsigned long phys addr;

299
/[ RFR 8 WAL HE T H I,

300 from page = to page = ((address>>20) & Oxffc);
[/ VR AR AR e R p RN R IR T H SR

301 from page += ((p—>start code>>20) & O0xffc):
// THEE R R R ORIV IR 5T H SR

302 to page += ((current—->start code>>20) & Oxffc);

303 /* is there a page—directory at from? */
/% AE from Kb SAFAE L H %2 */
// s S p MR DU T AR
// WU H I 2. W% H IR (P=0) , MR [E] . 5 W2 H S IO W 7 R Hb b= from.

304 from = *(unsigned long *) from page;
305 if (! (from & 1))
306 return 0;
307 from &= Oxfffff000;
// VR N DR IR EHE,  FFHCH X DR TN X P phys_addr.
308 from page = from + ((address>>10) & Oxffc);
309 phys addr = *(unsigned long *) from page;

310 /* is the page clean and present? */
/% G 9F HAFAE 2 %/
// 0x41 XFN TR ) Dirty Al Present Ao U5 01 AN T4 5 G280 R 9]
if ((phys_addr & 0x41) != 0x01)
return 0;

// Wl Pphys addro QR UL kAR BN T A7 ARG (IM) 3 [A1E

wW
—_
—_

w
—
[N}

313 phys addr &= Oxfffff000;
314 if (phys addr >= HIGH MEMORY || phys addr < LOW MEM)
315 return 0;

/[ ek 2 TIERE DO RIBEAT $R AT
[/ BOTHSRINN D too WIRIZ H RIERL (P=0), W N UL, FFikEDRT to_page BT H 3.

316 to = *(unsigned long *) to page;

317 if (!(to & 1))

318 if (to = get_free page())

319 *(unsigned long *) to page = to | 7;
320 else

321 oom() ;

[/ WO N U kD to, BURIIHINED to page. WK IR L AE7E, WIS, ZERL.
322 to &= Oxfffff000;
323 to page = to + ((address>>10) & 0xffc);
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324 if (1 & *(unsigned long *) to page)
325 panic(“try to share: to page already exists’);
326 /* share them: write—protect */
/% RPEATHAT LA B AR/
// %t p HERER U B S AR AR CE R/W=0) o FF H 24 ayEFE P i Y. L R I8 7] & o

327 *(unsigned long *) from page &= ~2;

328 *(unsigned long *) to page = *(unsigned long *) from page;
/7 R DA e s %

329 invalidate() ;

)/ TR S A G, A T e S 7P 1

330 phys addr —= LOW MEM;

331 phys addr >>= 12;

332 mem_map[phys_addr]++;

333 return 1;

334 }

335

336 /%

337 * share page() tries to find a process that could share a page with
338 #* the current one. Address is the address of the wanted page relative
339 #* to the current data space.

340 *
341 * We first check if it is at all feasible by checking executable—->i count.
342 * It should be >1 if there are other tasks sharing this inode.
343 #/
/%
* share_page () WK B|—NUFE, Er LS UardifE L 20l . 24 address /&
YR ECE 7 TR) v S R S 0 D
*
* PSR AR executable—>1 count SRETIFREE AT . WHEAH HEF5% 4=
* 1% inode, WI'EMNIZKT 1.
*/
//// U
// ARMENT = K, 0 - R
344 static int share page(unsigned long address)

w
—

w
N}

w
w

N

345 {
346 struct task struct *¥ p;
347

[/ WRGEATTRAT ), TR ]
348 if (!current—>executable)
349 return 0;

)/ RS T (executable=>i count=1), H3EMH.

350 if (current—>executable—>i count < 2)
351 return 0;
/) ABRATS R T PAAT Sy . SR AT g R A) e O kR, RSO0 4 s ik i) i HEA T AL
352 for (p = &LAST TASK ; p > &FIRST TASK ; —p) {
353 if (1%p) /) WRAZAT SRR, Ak sE T4
354 continue;
355 if (current == *p) /) IR AT S, ARE Tk
356 continue;
357 if ((kp)—>executable != current—>executable) // W% executable A&, {H4k4E,
358 continue;
359 if (try to share(address, *p)) // 22i{ILZT .
360 return 1;
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361 }

362 return 0;
363 }

364

)/ ST T AL R R B R bR A
// % error_code f& M CPU HlF54:, address J& JUIAIZR Pl
365 void do no page (unsigned long error code, unsigned long address)

366 |
367 int nr(4];
368 unsigned long tmp;
369 unsigned long page;
370 int block, i;
371
372 address &= Oxfffff000; // UL
// W RTEFR N executable &%, B FE E Mk B R R R BCHE R, JUIHCH e Bk 2 0 i R
373 tmp = address — current—>start code;
374 if (lcurrent—>executable || tmp >= current->end data) f{
375 get_empty page (address) ;
376 return;
377 }
/) WRAE A R P S A GURR MG, R
378 if (share page (tmp))
379 return;

/) BURWIH, WRNAEAE T, T WA AL .
380 if (! (page = get free page()))
381 oom() ;
382 /* remember that I block is used for header +/
/ERE, (RS SKEATH 1 AR «/

(e}

//
383 block = 1 + tmp/BLOCK SIZE;
384 for (i=0 ; i<4 ; blockt+, i++)
385 nr[i] = bmap (current->executable, block) ;
386 bread page (page, current->executable->i dev, nr) ;
387 i = tmp + 4096 — current—>end data;
388 tmp = page + 4096;
389 while (i— > 0) {
390 tmp—;
391 *(char *)tmp = 0;
392 )
393 if (put_page (page, address))
394 return;
395 free page (page) ;
396 oom() ;
397 )
398

/111 WARIERAG .
/) BEC start mem — WP TOERRHIE AR T (OB RADISK 7 2214
// end mem - SERRYELNAEE KHIIE .
// TEZIE linux WAZH, 2R 16Mb A7, KT 16Mb INAEH AT HIE, FEAH.
// 0 = IMb WAFAETA I T WAL R S8 (L8 0-640Kb) .

399 void mem init(long start mem, long end mem)

400 {

401 int i;
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402

403 HIGH MEMORY = end mem; // BB AT B

404 for (i=0 ; i<PAGING PAGES ; i++)  // ¥5EEPTA UM C il H (USED=100) K7,
405 mem map[i] = USED; // RIVRE BT IS H 4 4 E l USED.

406 i = MAP NR(start mem) ; /7 SRJE VST AR PR 46 A7 T S

407 end mem —= start mem; // BV TUAR BRI N A7 B KN

408 end mem >>= 12; // TS R 20 DAL B T A
409 while (end mem——>0) /7 BRI SR BT I X N ) T R S E A T
410 mem_map [i++]=0;

a1l )

412

) WSRO B

413 void calc mem(void)

414 {
415 int i, j, k free=0;
416 long * pg tbl;
417
// A3 N AF T SR B 4H mem map[], ZRENAS N W EEOIE B=.
418 for (i=0 ; i<PAGING PAGES ; i++)
419 if (!mem map[il) free++;
420 printk ( "%d pages free (of %d)\n\r”, free, PAGING PAGES) ;

/7 RGP TCESRI (B0, LI , WERTUHSKIUAR, WSS BRI, R s
421 for(i=2 ; i<1024 ; i++) {

422 if (1&pg dirl[il]) {

423 pg_tbl=(long *) (Oxfffff000 & pg dirl[il);
424 for (j=k=0 ; j<1024 ; j++)

425 if (pg tbl[jl&l)

426 k++;

427 printk ( "Pe—dir/%d] uses %d pages\n’, i, k) ;
428 }

429 }

430 }

431

9.4 page.s ¥&FF
9.4.1 TiREHIA

9.4.2 RAEERF
K linux/mm/page. s }2F

linux/mm/page. s

* K ¥ KX

(C) 1991 Linus Torvalds
*/

|2 [O O [~ Lo DO [—

/%
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* page.s contains the low-level page—exception code

* the real work is done in mm. c

*/

/%

* page. s PP AL B C)Z DU H AR FEACAS . SEBR B TAELE memory. ¢ "1 58,
*/

IS 1o 100

/) GRS TR TP WA BERE T CRIT 14) , AP RE DOACEE . g B TS R T R,
// Wit do_no page (error code, address)RAbEE; —EHE TR SIEMITREY, WHEHTE
// R R L do wp page (error code, address)HEATALFE. H A )Y (error _code) &1 CPU H
[/ BRI ENHERR I, H ISR 7 ) ) 2 kb e A T B A7 A CR2 IS o

12 .globl page fault
13
14 page fault:
15 xchgl %eax, (%esp) # WSS 3] eax.
16 pushl %ecx
17 pushl %edx
18 push %ds
19 push %es
20 push %fs
21 movl $0x10, %edx BB W ARZEE BORFERT .
22 mov %dx, %ds
23 mov %dx, %es
24 mov %dx, %f's
25 movl %cr2, %edx B IR0 DR D S A G
26 pushl %edx #ORRZ L MR AR R NSRRI R S 4
27 pushl %eax
28 testl $1,%eax # WRAFRAE P, 4 AN B G0 R ) S 8 gk
29 jne 1f
30 call do no page # G T A FE KL (mm/memory. ¢, 365 1T) &
31 jmp 2f
1: call do wp page t HHESRY IR E (mm/memory. ¢, 247 1T) &
: addl $8, %esp # EFREANRPANSEL
pop %fs
pop %es
pop %ds

popl %edx
popl %ecx
popl %eax
iret

O[O [ W [ W W [
IS IZI8 IS8 SRS
\)

943 HEER

9.4.3.1 MREENLE

14 b T 58 i A 30 B S AR R I B LA R R 4 PN, E A R TR R, ik 14,

0 4 CPU LN T H 358k TR T AETEAL (Present) FRi&h 0.

o AHTHERRAAT U il R T IR -

ST TSR A B, CPU R4 T YA 8P i B 00 S5 3 A0 M P 238 4T

(1) BOC7EHERR bR VR L . 2 R R H T S bl T 0O AE 5 R A S i 5 7 v Il LR 3 2
TER AR CPU (YRR AR e e B . ST R e —A 32 K 7.
(AR T 550 3 AN 43 SIS B R AR I 1 SR
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f12@U/S) = 0 FRoRMBYH PR NHAT, 1 R e P B HATS
7 TOW/R) — 0 RoREHRAE, | RS HAE;
FLO0(P) - 0 FRIRWUALELE, 1 RoRITLRY .

(2) CR2 (F=HHIZFAEAT 2) o CPU Hfidk s 5 B 107 ) I U BE A2 I8CAE CR2 o S AL BRAR o v] LA
FHIXAN HiuhE > s A7 AR MY R 00 H SR GER I i SRR 0 e AR e AT ) v R A o — A i S
W, IAMCERRE N %R CR2 R AMERR .
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% 10 2 A5 3 (include)
10.1 #Eik

Linux 0. 11 fRINAZH A 32 AL G h), i asm/ FHEHEH 44, linu/ FHEHEH 10
A, sys/FHEHREH A WE—TIFHIRATE SEHIA include/ H NI 13 AL/, ARG HIR Ui
BT H B I 74 S A B HE P AT

10.2 include/B F T B34

ZH N SCRFIERD (113 10, 1)
5% linux/include/ BRTHI M

Name Size Last modified (GMT) Description
Ea asm/ 1991-09-17 13:08:31
Ea linux/ 1991-11-02 13:35:49
Q sys/ 1991-09-17 15:06:07
83 a. out.h 6047 bytes 1991-09-17 15:10:49 m
% const. h 321 bytes 1991-09-17 15:12:39 m
¢ ctype. h 1049 bytes 1991-11-07 17:30:47 m
& errno. h 1268 bytes 1991-09-17 15:04:15 m
fentl. h 1374 bytes 1991-09-17 15:12:39 m
signal. h 1762 bytes 1991-09-22 19:58:04 m
stdarg. h 780 bytes 1991-09-17 15:02:23 m
stddef. h 286 bytes 1991-09-17 15:02:17 m
% string. h 7881 bytes 1991-09-17 15:04:09 m
"é termios. h 5325 bytes 1991-11-25 20:02:08 m
"é time. h 734 bytes 1991-09-17 15:02:02 m
% unistd. h 6410 bytes 1991-11-25 20:18:55 m
83 utime.h 225 bytes 1991-09-17 15:03:38 m

10.3 a.out.h 3

10.3.1 ThfEHEIR

a. out. h SICAFFEEE ST EHIATICAF a. out (Assembley out) (A%, I s =Nl 45t A
R
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10.3.2 KaL;F &

B linux/include/a. out. h 3T

[[S2BINEIJCRTCHTE

= 150 215 IS 1213 1o 100 13 100

—
]

|5 I |

|l\‘)
(e}

I3 =
DN |

[N}
w

25

#ifndef _A

_A OUT H
OUT H

ftdefine A

#tdefine

GNU_EXEC_MACROS

/] AT A

iR .

//

// unsigned
// unsigned
// unsigned
// unsigned
// unsigned
// unsigned
// unsigned
// unsigned
//

long a magic
a text

a data

a_bss

a_syms
a_entry

a trsize

a drsize

[/ AT R A N MAGTC 525V 11
[/ A, AR

[/ BHEKE, FAEL

[/ S B ARBI U EE XA
[/ AR AT R, R
[/ AT AR

[/ AR EERLAE B, AL
/) BEEE AL B, AL

THEL

struct exec
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

}s

[/ T BT Gk R A

{
long a magic;
a text;
a _data;
a bss;
a_syms;
a entry;
a_trsize;
a drsize;

#ifndef N M
ttdefine N MAGIC(exec) ((exec).a magic)

AGIC

ttendif

#ifndef OMA
/% Code indicating object file or Impure executable. */

/% WA H BRSO AN R ] AT SO AR */

GIC

GIC 0407

f#tdefine OMA
24 /* Code indicating pure executable. #*/

/x FRIN AT PAT SCIFIARS +/

#tdefine NMA
26 /* Code indicating demand-paged executable. +/
/% FE I R T R4y TR P AT PAT S */

GIC 0410

/% Use macros N MAGIC, etc for access */
/% length of text, in bytes */
/% length of data, in bytes */

/% length of uninitialized data area for file, in bytes */

/% length of symbol table data in file, in bytes */
/% start address ¥/

/% length of relocation info for text, in bytes */
/% length of relocation info for data, in bytes */

#define ZMAGIC 0413

#tendif /#* not OMAGIC */

// IR BEEA G O], R EIE .

#ifndef N_BADMAG

#define N_BADMAG (x) \
(N_MAGIC(x) != OMAGIC && N MAGIC(x) != NMAGIC \
&& N _MAGIC(x) != ZMAGIC)

ftendif
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35

36 #define N BADMAG (x) \
37 (NMAGIC(x) != OMAGIC && N MAGIC(x) != NMAGIC \
38 && N MAGIC(x) != ZMAGIC)

39

/] R RAE AR R WA A7
40 #define N HDROFF (x) (SEGMENT SIZE - sizeof (struct exec))

// AR RIS A -
42 #ifndef N_TXTOFF
43 #define N_TXTOFF(x) \
44 (N MAGIC(x) == ZMAGIC ? _N HDROFF ((x)) + sizeof (struct exec) : sizeof (struct exec))
45 #endif

/] BRI WL .
47 #ifndef N_DATOFF
48 #define N DATOFF (x) (N_TXTOFF(x) + (x).a_ text)
49 #endif

// ARESEEALAE B WL A .
51 #ifndef N_TRELOFF
52 #define N TRELOFF (x) (N _DATOFF(x) + (x).a data)
b3 #endif
54

// B E e AT B WA .

#ifndef N_DRELOFF

#define N _DRELOFF (x) (N_TRELOFF(x) + (x).a trsize)
ftendif

/] R R mE .
59 #ifndef N_SYMOFF
60 #define N_SYMOFF (x) (N DRELOFF (x) + (x).a drsize)
61 #endif

/) TR BR A .
63 #ifndef N_STROFF
64 #define N STROFF(x) (N_SYMOFF(x) + (x).a_ syms)
65 #endif

67 /* Address of text segment in memory after it is loaded. */
/% AR BN N A7 e Bk x/
68 #ifndef N_TXTADDR
69 #define N_TXTADDR(x) O
70 #endif
71
72 /% Address of data segment in memory after it is loaded.
73 Note that it is up to you to define SEGMENT SIZE
74 on machines not listed here. #/
/% E s BOm# R N AE D E Bk
HE, T THEAEFHARRPNLEE, FERE ke X
XF S f) SEGMENT SIZE %/
75 #if defined(vax) || defined(hp300) || defined (pyr)
76 #define SEGMENT SIZE PAGE SIZE
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77 #endif
78 #ifdef hp300
79 #define PAGE SIZE 4096
80 #endif
81 #ifdef sony
82 #define SEGMENT SIZE  0x2000
83 ttendif /% Sony. #/
84 #ifdef is68k
85 #define SEGMENT SIZE 0x20000
86 #endif
87 #if defined (m68k) && defined (PORTAR)
88 #define PAGE SIZE 0x400
89 #define SEGMENT SIZE PAGE SIZE
90 #endif
91
92 #define PAGE SIZE 4096
93 #define SEGMENT SIZE 1024
94
/] CABOR AR AN o
95 #define _N SEGMENT ROUND(x) (((x) + SEGMENT SIZE - 1) & ~(SEGMENT SIZE - 1))

// A B bk
97 #define _N TXTENDADDR(x) (N_TXTADDR(x)+(x).a text)

// BRI A k.
99 #ifndef N DATADDR
100 #define N DATADDR (x) \

101 (N_MAGIC(x)==OMAGIC? (_N_TXTENDADDR(x)) \
102 : (_N_SEGMENT ROUND (_N_TXTENDADDR (x))))
103 #endif

104

105 /#* Address of bss segment in memory after it is loaded. */
/% bss BUMZE N A7 LU Il +/

106 #ifndef N_BSSADDR

107 #define N BSSADDR(x) (N_DATADDR(x) + (x).a data)

108 #endif

109

—
o

—
©

// nlist 45k,

110 #ifndef N _NLIST DECLARED
111 struct nlist {

112 union {

113 char *n_name;

114 struct nlist *n_next;
115 long n_strx;

116 } n_un;

117  unsigned char n_type;
118  char n_other;

119  short n_desc;

120 unsigned long n_value;
121 };

122 #endif

123

// FIHE X exec Z5K TP AS B mAE{E
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#ifndef N UNDF
#define N _UNDF 0
ftendif

#ifndef N_ABS
#tdefine N ABS 2
ftendif

#ifndef N TEXT
#tdefine N TEXT 4
ftendif

#ifndef N DATA
#tdefine N DATA 6
ftendif

#ifndef N BSS
#tdefine N BSS 8
ftendif

#ifndef N _COMM
#tdefine N _COMM 18
ftendif

#ifndef N FN
ftdefine N FN 15
ftendif

#ifndef N _EXT
#tdefine N EXT 1
ftendif

#ifndef N TYPE
#define N _TYPE 036
ftendif

#ifndef N STAB
#define N _STAB 0340

fendif

/% The following type indicates the definition of a symbol as being
an Iindirect reference to another symbol. The other symbol
appears as an undefined reference, immediately following this symbol.

Indirection is asymmetrical. The other symbol’s value will be used
to satisfy requests for the Iindirect symbol, but not vice versa.
If the other symbol does not have a definition, libraries will
be searched to find a definition. #*/
/% TR T 755 008 SUEAR T — AR5 g i . Bz 5 e
* RS I A 51 .
*
w (AR RANFRE . HE RS MR T 2 AT 5 s K, HRZ AR
s WERH RS I8 E X, MR R R T A w L */

164 #define N_INDR Oxa

— = =
(SN [S2]

—
»
Q3

/* The following symbols refer to set elements.
All the N SET[ATDB] symbols with the same name form one set.
Space is allocated for the set in the text section, and each set
element’s value is stored into one word of the space.
The first word of the space is the length of the set (number of elements).
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172 The address of the set Is made into an N SETV symbol

173 whose name is the same as the name of the set.

174 This symbol acts like a N DATA global symbol

175 in that it can satisfy undefined external references. */

/% PRI S 55 I0EG <. Irg G MR ZFK N _SET[ATDB] 575
s — NS R P ENES S T2, I HSNMMES TR
FHEATIAE— A7 (word) M. FEIAE - NAHAERGHKE EGTEHEH) .

LI N—A N SETV 5%, T4 HELELSTH %,
FE L A8 CRIANEB S 7, 555 AT W% — A N_DATA 4R iS5 . */

—
>

7
177 /* These appear as input to LD, in a .o file. */
/3 LURXEERFS AR H AR SCHF b2 AE D BEERE R LD M . %/

178 #tdefine N_SETA O0x14 /% Absolute set element symbol #/
/x HREEGITCRATS */

179 #define N_SETT 0x16 /% Text set element symbol #/
/% RESEETCRFTT */

180 #define N_SETD 0x18 /% Data set element symbol #/
/* BEREGIURAT T */

181 #define N SETB O0OxI1A /% Bss set element symbol */

/* Bss EHILHEAT */

183 /* This is output from LD. */
/% NI LD I . %/
184 #define N_SETV 0x1C /* Pointer to set vector in data area. */
/xSRI PG . */

185

186 #ifndef N _RELOCATION_ INFO DECLARED

187

188 /* This structure describes a single relocation to be performed.

189 The text-relocation section of the file is a vector of these structures,
190 all of which apply to the text section.

191 Likewise, the data—relocation section applies to the data section. */

/% T IS R IR AT — AN H AL A
SCA R ARRE B 6 35 3 A X S A A I — AN ) &, DA X 28id H TS 45
Felthy,  Hod HE A 400 T E Ay ./
19
/) FEEAAS DA .
193 struct relocation_info
194
195 /* Address (within segment) to be relocated. */
/* TEE AR (FEBND o %/
196  int r_address;
197  /#* The meaning of r symbolnum depends on r_extern. +*/
/% 1 symbolnum )& X 5 r extern k. */
198  unsigned int r_symbolnum:24;
199  /#* Nonzero means value is a pc-relative offset
200 and it should be relocated for changes in its own address
201 as well as for changes in the symbol or section specified. */
/% AEREWE R A pe AHXKWFEAE, DA 75 240 e 7 31 3 &
iR AL DL R AT S BT e R . x/ [29]
202  unsigned int r_pcrel:1;
203 /% Length (as exponent of Z2) of the field to be relocated,

[N
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204 Thus, a value of 2 indicates I<<2 bytes. */
/% B EEALI B G 2 IRTTD -
KL, B 2 MR IR 1<<2 T80, *
205 unsigned int r length:2;
206 /* I => relocate with value of symbol.

207 r_symbolnum is the Index of the symbol

208 in file’s the symbol table.

209 0 => relocate with the address of a segment.

210 r symbolnum is N TEXT, N DATA, N BSS or N ABS

211 (the N EXT bit may be set also, but signifies nothing). */

/1 => ARFS IR RE A
r_symbolnum J& A5 R PAFS IR 5]
0 => DLER b HEAT B2 4
r_symbolnum /& N_TEXT. N DATA, N BSS 5{N_ABS
(N_EXT HeRpf bl DL B, (HE2ZEE ) . */

212  unsigned int r_extern:1;
213 /% Four bits that aren’t used, but when writing an object file
214 it is desirable to clear them. #/
/% BRI 4 AN TRRAT, RS M T S A HFRSCERER
BIFEATE A . *
215  unsigned int r_pad:4;
216 };
217 ttendif /* no N RELOCATION INFO DECLARED. */
218
219
220 #endif /% A OUT GNU H _ */

[N}
N}
—_

10.3.3 HERER

a.out MITILHAENX

Linux W% 0. 11 BAXSZEF a. out (Assembley out) BT SCAFAE K, BLARIXFIE X H i C s A H
MA# HThBE s 55421 ELF (Executable and Link Format) #%xX, {HZhFHE BN, 1EAEINTTH
MENELFESERH . N4 —F a. out 4%,

B30 Ca, out. h>H ] T =N ElE A M DL — 80 s B, ISR S A T ARG LT AT AL
A BRSO

—ANPAT ST BNy (BT 4. FIENY, X2

HAT L 77 (exec header)

PAT AR o %P EH S, WA IX LS ECE AT SRR WA IR AT, ke
Ry (1d) 1 HIX e S50k — 2 — 3 B bR SCHAL & e — AN T HAT SCF o 3 M — DA B AL 0

ARILELER 7 (text segment)
THREFPAT A ROIN B N AE T A FR AR AR S E . AT AL IR e I T .

iﬁﬁﬁiﬁﬂﬁj\ (data segment)
WS A LAV s, SRR v S A

353



W10 %= WE X linux/include/

Tﬁﬁ%ﬁiﬁiiﬁ%ﬂﬁf(text relocations)
A S A P A A I s B . B A 1B H s SO H e LA B R (R FR & sl it .

A EEN 54 (data relocations)
S ARHE F e AL 34 (A AL, (E 0 F T2 B 48 5 1 F A

5K 4 (simbol table)
X3 [FAE S AT AL B R A 0 s Bl s T 1B H b SO 2 Tl iy 44 128 B R R 4 (55

TR X G1H .

FRERRI) (string table)
A I R RS PR B e PP VA S

A ZHEHIPAT SO L — AN PATEAR 54 (exec structure) JFUf. ZEHELE B Q1R

struct exec {

s

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

unsigned

BT BT REW T -

a_midmag

a text

a_data

B
BATI N
RIS
(]
OMAGIC

NMAGIC

ZMAGIC

% B

ZTBE

long a midmag;
long a text;
long a data;
long a bss;
long a_syms;
long a entry;
long a trsize;

long a drsize;

4% N GETFLAG () « N GETMID HI N GETMAGIC ) 7 [l (K] T-34%, 42 FH BEBaFe v e
B R R A E] o 22 N GETMID O H TR [FIFLA AR IRFTF (machine—id) , f&7th
PR AEAT A HL2E LIE4T . N GETMAGIC () 2238 WSS, &M — Mo T —3EHI
Fe s X Gl B b A 2 L —

FERARBD RO B B AEPAT Sk 5 T FLZIE LA TR« WAZKS AR IS A Ei s Bt
e R CIRS e Pt

] OMAGIC —#f, ARRFNEHS B R B AEPAT Sk Jo T HAZIESEAF U . SR A
AGARS INZL R T RS NAE T, HAEEEE BN B B S N — TUAT 525 AT
RIS

P AZAE D6 LI N BT SO I M R DT o PRAT SR ARG B A £t
BEAR U BE R e A 3 22 AN T /MEIER . AZ IR AR S DT T BLe 9, 1
Hdl B LT AT S 1

AAB A A, 4L

AHHE B, 515
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a bss A ‘bss BU MK, AR BEAARERBURYIMAIN break (brk). WARZAEINZERE
Jeit, KB WA LI AL TR BUR T, JF HATIGIN b

a_syms AT R TS

a_entry A WA AT ST IR BN A7 LU, RERP AT A0 K A A i
a_trsize  ZTFTBISAUEEM RN, TIEL

a_drsize  ZTFBISEAEMREEMRIAAD, T

£ a.out. h Sk E LT LA, KB exec S5RSRIIA— 2k 0l @ AT SO h AN
gy D) WAL E M. XLE5AT

N_BADMAG (exec)  WIR a_magic FBINRERLYUN, IR [AIHEEAE,

N_TXTOFF (exec) XM E fHIALUA AL B 75 A2 1 o

N_DATOFF (exec)  Hiff BUFEEAA AL B 719 RS A1 -

N_DRELOFF (exec) #i4ii 5 5E R AR LG 07 B 7 1 A H o

N_TRELOFF (exec) AUHHE & 7R AL 4G 7 B 7 15 s o

N_SYMOFF (exec) 5 R HIERIAALE 719 i FE A1 -

N_STROFF (exec)  “74F FR 3R MU AL B 7 5 i A% {8«

HEAI R A A bRUER 3, S EE AL (relocation info) G5k HiIA:

struct relocation info {
int r_address;
unsigned int r_symbolnum : 24,
r pcrel : 1,
r length : 2,
T extern : 1,
r _baserel : 1,
r_jmptable : 1,
r relative : 1,
r _copy : 1;
I
AR B BUR ST
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r address ZTBOS A T A AL B (iR ERET I T M AS R AR EE AL R RS (1
s MRS BOT R ARV K, K =8 A7 (1 A2 (2 MBS BOT AR AT o BERRR T 20 L AP0 75 % M
P Ak A 55480 T B e A A e v S LR BT B AR I

r_symbolnum TR A RTINS (AP o BERRR R
FES LR I LS, SRzl BT HOE A FREE Bo (IR v_extern LERFZ 0, AT
AR, W D

r pcrel RBEE T2, BERR PO IEAE DR — MEEE, ISR pe MOGTAETS
X B THLASIES o s TR X A B AL AT, e Rt it B Ot o 211247 B
F.

r_length BTBOS AR 2 O 0 17K, 18R 2 7K, 2Rm 4 %
RERSE
r_extern WRPEAL, R IZEEN T L AIMRG I SR SRR P A ] — AN 5

HERBOFAINAREE . %A 0 I, WIEERLRE “Jdl” 1; BERGR P PR B LU A Boin gt
AR, AN RS AL CBRARTIIN B T r_baserel, W R D o AERXAHMEDL R, r_symbolnum
FBIIN AR n_type fH WUNID; XITBl URBEEAE 7 B E AL IFREHE RIS B

r_baserel W BEE 7%, W) r_symbolnum S B8 32 IIRF 515 4% 51 02 A7 4 Rl A2 & (Global
Offset Table) ) — MWEE. FEBITHIZ, 4R R IZME R E AR FHbhE.

r_jmptable WRHEAL, W r symbolnum “FBR E IAF5 88 B e A il B BE 23R (Procedure
Linkage Table) Hff]—/MmFE(H

rorelative  WURMEEAL, MU R 5% RO HRER  E R W S PSR
WML AT . TS UL APl 3.

r_copy WERBCE AL, SHEDEACFIRE TS, 25N E IR r_address
FREMIHTT o ZE BRI I H AR — AN 38 (0 B TP 1247 I 2 B 7 5 I o

FE5 R A PR it (ol SRR T2 AT SR B o i TR P bk R, A4
T ARRAU R R, ER O T DX R . A5 2 AT &P E KRRl LA
FEH R AT AR ARG, A5 RG2 nlist SR, Wb pos:

struct nlist {
union f{
char *n_name;
long n_strx;
} n un;
unsigned char n_type;
char n_other;

short n_desc;
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unsigned long n value;

s
HA BB & SN

n_un. n_strx FHARFSHRAPAE TR H R OFIMBE. SEPER nlist O REBITH—MFS
RO, ZFBAOEHA n un. n name ‘PR, X NAETERH R ERE

n_type P TR R Py 1 5 U0 ] SR AT 5 (AR A A2 57 (b tmasks) AT LORF n_type 7B &1
JE=ATFBL X N EXT R EA RS, B PR ENIE1E2 “Am” 475, JFHARvriie—
BEF HFR ST AT S o N_TYPE S ficht FH -8Ry EOGR (1 FUARFA -

N_UNDF ARG AT o BEEAE 7 AL e 3 H AR SO e A — A BAT A )
PRI ERTS s LAIREIZAT 5 A R RSO0 T, WK n_type FBUZIEE
{H, JFHBA ZBEHSOEE LTINS, WIEERRR AL BSS BeRAZAT St h—4
Hohk, PREGKIESET n_value 71T WERAFSAEL TS 2B H AR SCAF B
SO HIZ 28 2] FARSCPR AR B A8 W EEERE b BT — 3 H Fn e
S CININ S

N ABS  —AMEMATS . BERFEPAS TR NS

N TEXT —AMUBEBAFS o A2 5 2 ARSI, BERRE 75 0T b B AR SO 25
SR AR

N_DATA 4T 55 15 N _TEXT 8MEL, ECZ Aottt o WACHS A 155 (1
(EAZ SR WA 2 iR 7 S SO A, A i 2L 5 ARG HR 20 T dain 2%
BN 19 B e A R | M e (N T

N BSS  —ANBSS 555 HARREEE 75 0L, AEAE 35 H AR ST A R 1

.

NEN AR S . A I B HARSCIR, BERR e SR % AT 54 A AE 3t
FISCAEPIRT 5 21T F75 AR 4 T REERE P 3044, R ke
HAMUEBShE . BERAUINBIN AT ZSC AT, TR AR A .

N STAB B ity F T3k B 4575 TR 2UFE e (B4 gdb) JE4 IR KA ; HARAE stab O A B .
n other B n_type HEMIEBL, P RS e A EAE IR S MO A B . BT,
n other FEIEAR 4 754 W/ME2 —: AUX_FUNC F1 AUX OBJECT (f565E X2 W.<link. h>). AUX FUNC
BRF5 50 R EGH D, AUX_OBJECT #4455 SEERAHC, MAE e e TS BOL e B B . 1%
BB TR 1d, H T $ATRE A

n_desc ORE A R s A P AR FCEAT A B o AN R R 1 5 BT A E AR
JAEpESR
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n_value

EHR G XA B BSS 7745, o2l X FRERTS (iR
FEFATS), AT LURAEER .

TR u_int32_t JBR— null S5RMFT S AT R4, KEMRRBENR TR,

FTLAAE 32 AL fpLes R AME (BE RS 1T AP ) SO 4.

10.4 const.h 344

10.4.1 ThEeHEIR

PO E SCT 1 R SO E RIS i mode BT HI B — LR G AL BT

10.4.2 K13 RE

5z linux/include/const. h 3044

[/ 3 LG E T AT A S (FCRS Hh B AT 2 )

// FEW] 1T,
/] FEH I

[/ HERRSCE, AN E SRS BRI SCAT

/] BB ERFR ST
/] TR R IR SO
/] R ETE .

[/ AEPATINBCEAT RN S 1d R,
/] FERATI B EAT AL id 2R,

1 #ifndef _CONST H

2 #define _CONST H

3

4 #define BUFFER_END 0x200000

5

// 1 AT RS i mode FBE AR ENT o

6 #define 1 TYPE 0170000
7 #define I DIRECTORY 0040000
8 #tdefine I REGULAR 0100000
9 #define I BLOCK SPECIAL 0060000
10 #define I _CHAR SPECIAL 0020000
11 #define I _NAMED PIPE 0010000
12 #define I _SET UID BIT 0004000
13 #define I _SET GID BIT 0002000
14
15 #tendif
16

10.5 ctype.h X4

10.5.1 TheedeEiR

O SCT S SRR AWML W2, eI (D HHATHRARI . SR,
FEAER AR (_ctype) FINRG], MR AT, TR AR B

10.5.2 K85 F &

B linux/include/ctype. h 3T
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linux/include/

1 #ifndef _CTYPE H

2 #define _CTYPE H

3

4 #define U 0x01  /* upper #/ /] SHERAIH T RS PR [A-Z]

5 #define L 0x02 /% lower */ /) R TN E F 5 [az] .

6 #define D 0x04  /* digit #/ // R AL T [0-9]

7 #define C 0x08  /* cntrl #/ /) R TR

8 #define P 0x10  /* punct */ /) R TR R

9 #define _S 0x20  /* white space (space/If/tab) */// T TR, WM. \t. \n 4.

10 #define X 0x40 /% hex digit */ /) R TN g

11 #define _SP 0x80  /* hard space (0x20) */ // ZWEHLFH T 2587 FF (0x20)

12

13 extern unsigned char _ctype[]; /) FRPR RO (BR) 8 SO T BN AR N T S 1

14 extern char _ctmp; /) AR PR (FF £s/ctype. ¢ HE X .

15
// P& — S5 TR %

16 #define isalnum(c) ((_ctype+l)[c]&(_U|_L|_D)) /) FETRFEEC (A-Z2] . [a—z] 80 [0-9].

17 #define isalpha(c) ((_ctypetl)[c]&(_U[_L)) /] TR

18 #define iscntrl(c) ((_ctype+l) [c]&( 0)) /] TR

19 #tdefine isdigit(c) ((_ctypetl)[c]&( D)) /] RET

20 #define isgraph(c) ((_ctype+1)[cl&(_P|_U|_L|_D)) /] TR

21 #define islower(c) ((_ctype+l)[c]&(_L)) /] FEINGFRF,
#define isprint(c) ((_ctype+1) [c]&(P|_U|_L|_D|_SP)) // BAIHTENS-4%.
#tdefine ispunct(c) ((_ctypet+l)[c]&( P)) /] FERR AT
#define isspace(c) ((_ctypet+l)[c]&(_S)) [/ R AFRFW A, \ L, \n, \r, \t, \ve.
#define isupper(c) ((_ctypet+l)[cl&(_U)) /] EKEGER

#tdefine isxdigit(c) ((_ctype+l)[c]&(D| X))

#tdefine
#tdefine

isascii(c) (((unsigned) c)<=0x7f)
toascii(c) (((unsigned) c)&0x7f)

#tdefine

tolower(c) ( ctmp=c, isupper ( ctmp)? ctmp-(’4

/] R HERET

// & ASCIT F4%5 .

// B ASCIT #4545 o

E )

a

2 2 Sy

c_ctmp)  // FEHLRT R NG AR

#tdefine

toupper (¢c) (_ctmp=c, islower (_ctmp)?_ctmp—(’"a’~’4") : _ctmp)

2 2 Sy

[/ B N K S A

ttendif

wwwwwwt\at\amm|m|m|m|m|
|O‘I|H>|w|l\3|»—‘|0|©|00|\l|®m (oo Do

10.6 errno.h 44

10.6.1 ThgEdeER

10.6.2 X85 F &

B linux/include/errno. h 3T

#ifndef _ERRNO H
#tdefine _ERRNO H

S*

[ Qo DO [—
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* ok, as I hadn’t got any other source of information about

* possible error numbers, I was forced to use the same numbers

¥ as minix.

* Hopefully these are posix or something. I wouldn’t know (and posix
* jsn’t telling me — they want $8§ for their f¥#*ing standard).

*

* We don’t use the SIGN cludge of minix, so kernel returns must

* see to the sign by themselves.

*

* NOTE! Remember to change strerror() if you change this file!

%
/%

* ok, HTHEHAEFIULMIHLEACHE SR, RHAGBRMHYS ninix &4t
* AP HES T .

* Ay BLIX AL L POSTX e A M # 75— e F2 2 AEmy, F-AE (g H POSIX
* WAHSRR - ZORASMATHREPRERR 2 D .

O |© |00 [ [ o

—_

=l 1S 1=
= o DD =

—
(Sa]

%
* PATEA A minix ABFER)_SIGN f%, B LLARZ IR [RME 20 A S IE 7S
%
* TR WARURESCRIZCSCAF S, 0B BB strerror () B
*/
16
17 extern int errno;
18
19 #define ERROR 99 /) — AR
20 #define EPERM 1 /] BAEBAVIA
21 #define ENOENT 2 /] SAFECH AT
22 #define ESRCH 3 // FRE R
23 #define EINTR 4 // T R A .
24 #define EIO 5 /] BN/
25 #define ENXIO 6 // ¥ e WA B AL .
26 #define E2BIG 7 /] BEINERKK.
27 #define ENOEXEC 8 /] PATRE A% U R
28 #define EBADF 9 /) SCARERIAR (REORRF) B iR
29 #define ECHILD 10 /] FREREALEAE
30 #define EAGAIN 11 /) BRI ANE] .
31 #define ENOMEM 12 /] WAEA L
32 #define EACCES 13 /) WAV .
33 #define EFAULT 14 // Hihk#
34 #define ENOTBLK 15 /] ARPS A S
35 #define EBUSY 16 // BRIRIEAT
36 #tdefine EEXIST 17 /] A CAFAE .
37 #define EXDEV 18 /) ARiEEE
38 #tdefine ENODEV 19 /] AL
39 #define ENOTDIR 20 /) AREHF.
40 #define EISDIR 21 /] RHFIA
41 #define EINVAL 22 /] BEIC
42 #define ENFILE 23 /] RGAT IR % .
43 #define EMFILE 24 /] FTI A ERZ
44 #define ENOTTY 25 /) ANE A 10 R fIERAE (& tty &) .
45 #define ETXTBSY 26 /] AEER
46 #define EFBIG 27 /] SRR,
47 #define ENOSPC 28 /) WO (K& CaBATED .
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48
49
50
51
52
53
54
55
56
57
58
59
60
61

#define ESPIPE 29 /) TCRAWI SR A .
define EROFS 30 /] A RGEH B
#tdefine EMLINK 31 /] EERZ.
define EPIPE 32 /] EEE.

#define EDOM 33 // 1% (domain) Hi%.
#tdefine ERANGE 34 /] R
#tdefine EDEADLK 35 // TG RICES .
#tdefine ENAMETOOLONG 36 /] AR
#define ENOLCK 37 /) WEBEH.
#tdefine ENOSYS 38 // hREE AT L
#tdefine ENOTEMPTY 39 /] HFEAT,
ftendif

10.7 fentl.h 324

10.

10.

10.1 ThEEfmik

7.2 REBERE

K linux/include/fentl. h 3T

O O [ o DD =

|,_.
O O |Co

—_
—_

[y gy iyt g bl e

[S

3=
DO |—

#ifndef _FCNTL H
#tdefine _FCNTL H

#tinclude <sys/types.h> /) RIS, R T AR RGBT,

/% open/fcntl — NOCTTY, NDELAY isn’t implemented yet #*/
/% open/fcntl — NOCTTY A1 NDELAY B IS #AT SEHL */

#tdefine 0 ACCMODE 00003 /7 SO ) R BE R

// FTFFSCAF open O FSCAEEESI fent] O R SOV I8, RIS LR =& 2 —.
#tdefine 0 RDONLY 00 // VLR ST IS0

#tdefine 0 WRONLY 01 // LB T RFT I

#tdefine 0 RDWR 02 // VLS J5 RFT I .

// FHGESCHERIEARE, T open (O o w5 L UFRIFEA ] 788 195 X —e .

#define 0 CREAT 00100 /% not fentl #/ // WIRSCHEALAAERBIEE.

#tdefine 0 EXCL 00200 /% not fentl #/ // Myl SCHEbRE

#tdefine 0 NOCTTY 00400 /% not fentl #/ // ANIyECHE L b o

#tdefine 0 TRUNC 01000 /% not fentl #/ // A XAFCOAFAE HOE SHAE, WHEECN 0.
#tdefine 0 APPEND 02000 [/ LRI 3T IF, SCPRFREE B S E
#tdefine 0 NONBLOCK 04000 /% not fentl */ // AEBHZE )5 XIFTIFFIERAE ST

#define 0 NDELAY 0 NONBLOCK // AEBHZE T X FT I RERAE ST

/% Defines for fentl-commands. Note that currently
* Jocking isn’t supported, and other things aren’t really
* tested.
*/

/% FHE T fentl a4 AR HACBUE a2 10 BRAA CRE, e
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38
39
40
41
42

43
44
45
46
47
48
49
50

i b S &SR WA

*/
/) SCAERIRE (REIR ) BEERR L fentl O AT,
#tdefine F DUPFD 0 /% dup */ // ¥ UL SCARROR A S INEUEL R A o

#tdefine F GETFD 1 /% get £ flags %/ // WCHFAIWIbRE

#tdefine F_SETFD 2 /% set £ flags */ // VB AR E .

#tdefine F GETFL 3 /% more flags (cloexec) %/ // B CAFARZSHR GRS ) A,
#tdefine F SETFL 4 [/ B SCRES PR E RN B
// R HGESCHER U E 2. fontl O IREE =ANS40 Lock J&f8 1M flock 25 FEEL

#tdefine F_GETLK 5 /% not implemented #/ // IR[MIFH I8 E M) flock 4514,
29 #define F_SETLK 6 // ¥&E (F RDLCK B¢ F WRLCK) 535 (F_UNLCK) 4 & o
30 #define F_SETLKW 7 /) SR CE BRI o

32 /% for F [GET/SETIFL #/

/* T F_GETFL o F_SETFL */

// TEHAT exec O SRR A SCHR)WT . (FUATHT R — Close On EXECution)

ftdefine FD CLOEXEC 1 /% actually anything with Iow bit set goes */
/% SEbE EIEARAL A 1 RIAT %/

/* Ok, these are locking features, and aren’t implemented at any
* level. POSIX wants them.
*/

/% OK, DANEBUCIHA, (TR BP0 IE A S POSTX FRifE e sRIXSe Y,
*/

#tdefine F_RDLCK 0 /) FEEB S BUE -
#define F_WRLCK 1 // B B SCIEBE
#define F_UNLCK 2 /] SR
/% Once again — not implemented, but ... %/

/x R - MIERA KL, HE. .. */

/] AUE AR AR . R T 25w OB IR AL (1 type) < JHERHIES (1_whence) |
/) AR (1_start) . BE K (1 Len) RIS 8 E FIEERE 1d.

struct flock {

short 1 type: // BiERA (F RDLCK, F WRLCK, F UNLCK) .
short 1 whence; // FFUEmF (SEEK SET, SEEK CUR &% SEEK END) .
off t 1 start; // PHZEBE TP IRAL . A ImEE (2550 .
off t 1 len; // BHZEBE RN ande 0 Wk B SCHK R
pid t 1 pid; // IR id.

}s

// CAR A Ead AR R sl & 1 e 28R A

[/ B SR S AN AR S

// Z% filename JEAKENE SR SCEA, mode SRRSO JEYE (22 include/sys/stat. h)
extern int creat(const char * filename, mode t mode) ;

/) SCAFRRRERATE, S RSO AT I

// B fildes XA, cmd 24AEATS, W EIH 23-30 17,

extern int fentl(int fildes, int cmd, ...);

/) FTFECA o RSO 5 S AR 2 TR IR &R

// B filename EIT I AR SCAT 4, flags s B 7-17 4T EWIFRERIH S .

extern int open(const char * filename, int flags, ...);

fendif
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10.8 signal.h 3Zf&

10.8.1 IfgEdA

10.8.2 MR

F|Z linux/include/signal.h 3T

1 #ifndef SIGNAL H

2 #define _SIGNAL H

3

4 #include <sys/types.h> /) RIS, LT IR R G E PR AT
5

6 typedef int sig atomic t; /) SAET IR ERAER .,

7 typedef unsigned int sigset t; /* 32 bits */ /) E X5 5HEIA,

8

9 #define NSIG 32 /) EXAF TR — 32 Fh.
10 #define NSIG _NSIG // NSIG = NSIG

11

// PAFIZEEE Linux 0. 11 WAZH E XHIE 5.

12 #define SIGHUP 1 // Hang Up —— FEWrR ) 28 i B R o
13 #define SIGINT 2 // Interrupt — SREEERFIPWT,
14 #define SIGQUIT 3 // Quit - SREBERIR Y.
15 #tdefine SIGILL 4 // Illeagle — dEERS
16 #define SIGTRAP 5 // Trap - PRERWT A
17 #define SIGABRT 6 // Abort — FEEEW
18 #tdefine SIGIOT 6 // 10 Trap -— [t
19 #define SIGUNUSED 7 // Unused — WHEH
20 #define SIGFPE 8 // FPE — ARG A .
21 #define SIGKILL 9 // Kill — SRIEPERRZ L.
22 #idefine SIGUSRI 10 // Userl — HPfES L, .
23 #define SIGSEGV 11 // Segment Violation — AN IETIH -
24 #define SIGUSR2 12 // User2 — HPfES 2, M.
25 #define SIGPIPE 13 // Pipe — HEG M, L.
26 #define SIGALRM 14 // AMarm —— SEIN I S
27 #define SIGTERM 15 // Terminate —— JFFEZIL,
28 #define SIGSTKFLT 16 // Stack Fault —— & (BMEEEES) .
29 #define SIGCHLD 17 // Child — TR R AL
30 #define SIGCONT 18 // Continue  —— PRI UEREGREINAT
31 #tdefine SIGSTOP 19 // Stop — I EBERE AT
32 #define SIGTSTP 20 // TTY Stop  — tty KRiH{FIEEERE, w2,
33 #tdefine SIGITIN 21 // TTY In - JE G UERE KA .
34 #define SIGITOU 22 // TTY Out - JE G UERE KA .

35
36 /* Ok, I haven’t implemented sigactions, but trying to keep headers POSIX */

/% OK, FIERA I sigactions Mgl (HAKICAFH) A I POSTX ARifE s/

37 #define SA NOCLDSTOP 1 /) U T IRES, BEASKE SIGCHLD Ab B
38 #define SA NOMASK 0x40000000 // ANPHIEFEFRE M5 5 A FERE 7 (55 A0AW) Hh AR B AE 5
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39 #define SA ONESHOT 0x80000000 // A5 5 Fu i — ELagk I H aek i P 52 2 BROA AL B A
40
// LA ST sigprocmask () —— SURBHFESS 54 (BRlcS) o X LES 50T DA 12 R 1A T A
41 #tdefine SIG BLOCK 0 /% for blocking signals */
// TERHZEAE S8 b gh e s 5 5k
42 ttdefine SIG _UNBLOCK 1 /% for unblocking signals */
/7 MBHZEAS 5 A B b e A5 5 5k
43 #define SIG_SETMASK 2 /% for setting the signal mask */
/) WEMHEGESE (BTt .
44
45 #define SIG DFL ((void (%) (int))0) /* default signal handling */
/] BN E SRR Y (550D .
46 #define SIG_IGN ((void (*) (int))1) /% ignore signal */
// R[G5 AR T
47

// FIlijE sigaction [RIBH 451
// sa_handler s} NV EAR 5458 € SR IUMATS) . ATLAZ BT STG DFL, 57 & SIG_IGN K 2%
[/ G T, WA LR A B AT T 1 — N R E
// sa_mask 45t TXHME S BERS, 7045 SRR P AT INKE BH ZE XX L8455 (1 b BE
// sa_flags g R 5 AP FE MG 546 . Bt 37-39 4TI A & e LI
[/ A, GLEMARAS T AL B T oK P2, BRI T SA_NOMASK #rid .
48 struct sigaction {

49 void (*sa_handler) (int) ;
50 sigset t sa mask;

bl int sa flags;

52 void (*sa restorer) (void) ;
53 };

54

[/ ET_sig W ASHIE SR (S50 , 5 sigaction ()L,
55 void (ksignal(int sig, void (* func) (int))) (int);
/) YRR RIS — M . FAEH SN T kill (getpid (), sig) .
56 int raise(int sig);
// AT T AT AR BE AR 2 B R R BT S .
57 int kill(pid t pid, int sig);
[/ E S E IG5
58 int sigaddset(sigset t *mask, int signo);
/) ME S B EBRIRE G S
59 int sigdelset(sigset t *mask, int signo);
/] ME S EAERRTR EfE 55
60 int sigemptyset(sigset t *mask);
/) ESEPEANARE S
61 int sigfillset(sigset t *mask);
/) AR — M EREREEETR. 1 — 2, 0 — A2, -1 — Hib
62 int sigismember (sigset t *mask, int signo); /#* I — is, 0 — not, -1 error #*/
// X set MG SRHTRN, HREGAHEENES.
63 int sigpending(sigset t *set);
// B H AT PR ZE S S5 (55 bR
64 int sigprocmask(int how, sigset t *set, sigset t *oldset);
// W sigmask I IR et RE A5 5 bR, 2R 5 B i % 3ERE BB B — M5 5
65 int sigsuspend(sigset t *sigmask) ;
// T R B A5 5 I R AT 30
66 int sigaction(int sig, struct sigaction *act, struct sigaction *oldact) ;
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68 ttendif /% SIGNAL H #/
69

10.9 stdarg.h 34

10.9.1 ThReHEIR

stdarg. h JEFRUESECL S & LB e R RS8R . B2 TN (va_list) fl—=A
% (va_start, va_arg flva_end), T vsprintf. vprintf. vfprintf E%.

10.9.2 KGR
5% linux/include/stdarg. h 3Xf4&

#ifndef _STDARG H
#tdefine _STDARG H

typedef char *va list; // X va list & PFRAIRENZEAL,

/% Amount of space required in an argument list for an arg of type TYPE.
TYPE may alternatively be an expression whose type is used. */

/% RgEH T 2RB0h TYPE 1) arg ZHBNR T LRI M &
TYPE 0] LIJE A R B ) — AR IE L +/

|2 O O [~ 0o DO [—

|co

// N A)E SCT B S IR TYPE AL 7 KA. i int K (4) 1G4

9 #define _ va rounded size (TYPE) \
10 (((sizeof (TYPE) + sizeof (int) — 1) / sizeof (int)) * sizeof (int))
11
[/ RHEBXANERE (HESEBD Al AP 8 I AL 25 s B nT R S HCR M2 — NS4
// EH—IKA va_arg 5k va_end ZFT, D520 SR KL
12 #ifndef _ sparc
13 #define va_start (AP, LASTARG) \
14 (AP = ((char *) &(LASTARG) + _ va rounded size (LASTARG)))
15 #else
16 #define va_start (AP, LASTARG) \
17 (__builtin_saveregs (), \
18 AP = ((char *) &(LASTARG) + _ va rounded size (LASTARG)))
19 #endif
20
// R TR RS s — IR IR Bl va end n] D& e AP A AR B I H
// va_start ZHIAREHAEH . va end WITE va arg B25eTA S EUG FHAH .
21 void va_end (va_list); /* Defined in gnulib %/ /* {E gnulib g X */
22 #define va_end (AP)
23
// FHNZZE T EREXME IS T — Ml Z AT R 1 2RI
[/ RTERAEME, va arg WUUHFRF B 5 AR AR REH,
/) AR AT va_arg I, BIRPIFRAHE NS, 5 SER RO H R R M1 b )
[/ TS ORI SEVs R AP, ARSI S I LA )R — TR S
// va_arg {fi [ TYPE &RV il FE A7 N — 30, SEH-—IK va_arg, EE AP LLR/R
/] FBPT—SH
24 #tdefine va_arg(AP, TYPE) \
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25 (AP += va rounded size (TYPE), \
26 *((TYPE %) (AP - _va rounded size (TYPE))))

28 #endif /% _STDARG H */

10.10 stddef.h ¢4

10.10.1 ThgEREIR
s LT e AN o R R A S

10.10.2 REDERE
K linux/include/stddef. h 3Cff

1 #ifndef _STDDEF H
#tdefine _STDDEF H

#ifndef PTRDIFF T

#tdefine PTRDIFF T

typedef long ptrdiff t; // P FRE AR BRI,
fendif

#ifndef SIZE T

#tdefine SIZE T

typedef unsigned long size t; // sizeof IR[FIFIZFETY,
#tendif

ttundef NULL
#tdefine NULL ((void *)0) // Z¥a%E.

#define offsetof (TYPE, MEMBER) ((size t) &((TYPE *)0)-—>MEMBER) // & SA{ESA T IwAS AL & o

ttendif

[N e e e L e e L e e e
LD Lo kﬁ|~4|03|01L> kolbo|~d|c>no 100 |2 |O U1 [H [ D]

10.11 string.h 32

10.11.1 ThEEHHIA
kSO R A A B B R R T AT SRRV R R, T R AT AR T I SRR

10.11.2 K85:EHE
5% linux/include/string. h 3%
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[N e e e L e e L e e e
|C>LO kﬁ|~4|03|01Lh kolbo|-|c>uo 100 |2 |O U1 [H [0 DO |—

[N
—_

DO DO DO DO
SRS R

26

#ifndef _STRING H
#tdefine _STRING H

#ifndef NULL
#tdefine NULL ((void *) 0)
fendif

#ifndef SIZE T

#tdefine SIZE T

typedef unsigned int size t;
ftendif

extern char * strerror(int errno);

S*
# This string—include defines all string functions as inline
* functions. Use gcc. It also assumes ds=es=data space, this should be
* normal. Most of the string-functions are rather heavily hand-optimized,
* see especially strtok, strstr, str/c/spn. They should work, but are not
* very easy to understand. Everything is done entirely within the register

* set, making the functions fast and clean. String instructions have been

* used through-out, making for “slightly” unclear code :-)

*

* (C) 1991 Linus Torvalds

*/

/%

* XA R SL SO DL R R e o T T R R E R . ] gee W), AR

* € T ds=es=Hlg A 0], XNAZEHE N 4R ZEFRF B R A LT TIHMT K E
* A4, JUHZRREL strtok. strstry strlclspn. BATINAZREIER TAE, (HEHIAZID
* ARG ER . FTA AR A R R A S A AR AR e B, XA A R B R AT v
* A A T AR a4, X RS “FEm” LI RO

*

* (C) 1991 Linus Torvalds

*/

/1] BN (sre) 8 D3 7 — AN 4555 (dest) , HLRIE R NULL P45 1k
/) ZH: dest — HINFERFHRIRE, sre — WA HIRE .
// %0 - esi(src), %1 — edi(dest).

extern inline char * strcpy(char * dest, const char *src)

{

~asm_ (“cld\n” // E T AL
“1:\tlodsbh\n|t” // NEX DS: [esilib 1 FHi=>al, FF5HHr esi.
“stosh\n|t” // G TY al=DES: [edi], FEHHT edi.
“testh %%al, %%al\n\t” /) WIHAFAG A2 02
“jne 1b” /) AN Gk BbR T 1AL, g
21787 (sre), D7 (dest): “si”, “di”, “ax”);

return dest; // RAH PR R

}

/7)) B VR FFF R count ANFHEH 747 H .

// AR R ACE/NT count AN, R BEIN A (NULL) 21 H #7457 e

// BH. dest - HEITFRFEIgEr, src — WA HEIEE, count — # U754
// %0 - esi(src), %1 — edi(dest), %2 - ecx(count).
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38 extern inline char * strncpy(char * dest, const char *src, int count)

39 {

40 _asm_ (“cld|n” /) WETT AL

41 71 \tdecl %2\n\t” // 2ifi#% ecx— (count——) &

42 “js 2f\n\t” // R count<0 WA HY L BIFR T 2, SR
43 “lodsh\n\t” // B ds: [esildh 1 FFi=dal, FFH esit+to
44 “stosh\n\t” /) FfEE T Pes: [edi], FFH editt.

45 “testh %%al, %%alln\t” /) EF 07

46 “jne 1b\n\t” /) G, W FTEEEE BIbR T 1 AbgkSEPE L,
47 “repln|t” // A, A H R AR TR R A B S AT
48 “stosb\n”

19 o

50 L 75” (sre), D (dest), “e” (count) : “si”, “di”, “ax”. “cx’)

51 return dest; // IR[ETH BT R AR E

52 }

53

/1) BRI R VLB H )45 B R R AL .

/) ZH: dest - HIJFRFERIREL, sre - AR HRE .

// %0 - esi(src), %1 — edi(dest), %2 — eax(0), %3 — ecx(-1).
54 extern inline char * strcat(char * dest, const char * src)

55 {

56 asm_ (“cld\n|t” // G TT AL

57 “repne\n\t” // W al 5 es: [edi] 54, FFHH edit,

58 “scasb\n\t” // BEEFREIH P H R 0 BT, M edi AR 1 4.
59 “decl %1\n” // ik es:[edi]#& ) O fHF5.

60 “1:\tlodsh\n\t” /) BYRTFRF 7T ds: [esi]=Pal, Jf esit+o

61 “stosb\n\t” /) K% TN R es: ledi], IF edit+t,

62 “testh %%al, %%al\n\t” /) T 0?

63 “jne 1b” [/ AT, W) E Bk BIbRS 1 AbgkEE UL, BN,
64 10 7S (src), D7 (dest), “a” (0), “c¢” (Oxffffffff): "si”, "di”, "ax’, "cx’);

65 return dest; // RIELH AT R R

66 }

67

/1] R H R count ANFATRBIEIH T AT R FIRRBAL, B — 2 74T .

/) ZH: dest — HIFA R, sre — PR, count — fREHIH 7194,

// %0 - esi(src), %1 - edi(dest), %2 - eax(0), %3 - ecx(-1), %4 - (count).
68 extern inline char * strncat(char * dest, const char * src, int count)

69 {

70 asm_ (“cld\n\t” // E AL

71 “repne\n|t” /) b al 5 es:[ledi] T, edit+s

72 “scasb\n\t” // EEFREH 1) H R S 0 H 7 .

73 “decl %I1\n\t” // edi f&1A)i% 0 {H 7Y,

74 “movl %4, %3\n” /) BRI Pecx,

75 “1:\tdecl %3\n\t” // ecx— (MO JTFEGTHED

76 “js 2f\nlt” // ecx <0 2, SENNHTEEE BIFRS 2 4b,
77 “lodsh\n\t” // TIE ds: [esi] b =>al, esitts
78 “stosb\n|t” /] R es: [edilih, edit+e

79 “testh %%al, %%al\n\t” /) & ER 0?

80 “jne 1b\n” /] AN JE Bk BAR T 1 Ak, AR
81 “2: \txorl %2, %2\n\t” // ¥ al %,

82 “stosh” // A7H] es: [edi] kb,

83 20787 (sre), D7 (dest), “a” (0), “c” (OxfLffffff), " (count)

84 si” 7ai” ax” ex”)
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85
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return dest; // RIAH PR R R E
}

/11 BN S S — N R R AT IR

/) BH: s - FRFH L, ot - FRFH 2

// %0 — eax(_ res)iRIFME, %1 - edi(cs) FRFH 1 $8EF, %2 - esi(ct) FHRFH 2 5%
// R R T > H 2, WEREN L # T = 2, WERE0; 1 < 2, MERE-1,.

extern inline int strcmp(const char * cs, const char * ct)
{
register int res asm (“ax’); //  res FEFALIRAZE (eax) o
~asm_ (“cld\n” // T AL
“1:\tlodsb\n\t” /) BUERTE 2 17T ds: [esi]=»al, FEH esi++.
“scash\n\t” // al 5F5EE 1 T es: [edi J4ELLH, FEH editt,
“jne 2f\n\t” /) WERASHHEE, W) i ks BbR5 2.
“testh %%al, %%al\n\t” /) ZFE OEH TN (TR R ?
“jne 1b\n\t” /) A, WS B BIbR S 1, dRekLbE.
“xorl %%eax, %%eax\n\t” // 3, MERAME eax 2,
“jmp 3f\n” // TR ETEREL RS T 3, 45N
“2:\tmovl $1, %%eax\n\t” // eax & 1,
“jl 3f\n\t” // FEECI LR & 2 PR 1R, MERFNEE, 450,
“negl %%eax\n” // 5N eax = —eax, RPIH, 45K,
o
7ma” (res): D7 (es), 77 (ct): “si” di”)
return  res; // R G B,
}

/)] ERFER L SRR 2 T count AN FERFIET LR

/] B cs - FRE L, et - FRE 2, count - HURIIEREL.

// %0 — eax(__res)iR[MIME, %1 - edi(cs) & 1 541, %2 - esi(ct) H# 2 84%F, %3 - ecx(count) .
/7 REL WL > B2, WERE 1 B = 2, WERMI0s 1 < 2, MERE-1.

extern inline int strncmp(const char * cs, const char * ct,int count)
{
register int res asm (“ax"); //  res fEEATE A (eax) o
_asm_ ("cld\n” // 57 A
71:\tdecl %3\n\t” // count—,
“js 2f\nlt” // W count<0, )T BkEL BlbR S 2.
“lodsh\n\t” // BUER 2 AT ds: [esi]=>al, FFH esit++.
“scash\n\t” // b al 58 1 AT es: [edi], FFH edit++.
“jne 3f\n\t” /) WERASHHEE, W) A ks B0 bR 3.
“testh %%al, %%al\n\t” // VT A& NULL 75350 2
“ine 1b\n” /) A, WG B RIbRS 1, dRERIbE.
“2: \txorl %%eax, %%eax\n\t” // & NULL 74, W) eax iEEF GR[EME) .
“jmp 4\n” // TR HTEREE RS T 4, g5
“3:\tmovl $1, %%eax\n\t” // eax HE 1,
“j1 4f\n\t” // WA LR AR 2 AT 2 AR, R L, 4.
“negl %%eax\n” // 0 eax = —eax, R[FIFAE, 45H.
g
7=a” (_res): D" (cs), “S” (ct), “e” (count): “si” “di” “ex’);
return _ res; // R g .
}

/1) FEFRE R G AN LRSI T4
[/ B s - TR, ¢ - BGHRIITAT
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// %0 — eax(__res), %1 — esi (F-FFERFREN s), %2 — eax (FFF ¢) .
VA =4 I PR R I B o = e s /e B2 VAW L SR T 0 P S0 S 5 | LY LT3 e o 11| B [T =

extern inline char * strchr(const char * s, char c)

{

register char * res asm (“ax"); // res LW A E (eax) .

_asm_ (“cld\n\t” // 5 7 A
“movb %%al, %%ah\n” /] B FF RS 3 ah.
“1:\tlodsb\n\t” /) B FEFRF SRR AT ds: [esi]=Pal, - H esit+ts
“cmpb %%ah, %%al\n\t” [/ FRER AT al 5w 45T ah AHELR
“je 2f\n\t” // FEREE, WA ATEEE BARS 2 b
“testh %%al, %%al\n\t” // al HFRERE NULL 472 CERFHREER? )
“jne 1b\n\t” /) EAGE, WA JE kL Bbs T 1, ket
“movl $1, %1\n” /) At WA R BILER R, esi & 1.
“2: \tmovl %1, %0\n\t” // K FR A L LA G — AN T AL IR EHEBON eax
“decl %0~ /) K FRER R EE R FR al UL BC I 4T
7ma” ( res): 757 (s), 77 (c): "si”)

return _ res; // i@@?‘ﬁﬁo

}

[/ BT R ARG I T . (R R TR D

/) B s - TR, ¢ - AT HERINTER

// %0 - edx(__res), %l — edx(0), %2 — esi (FFFeEFEE s), %3 — eax (FfF c) .
// RAl: R [EEAF R e — OO BLUCRC A AR R FR B . 5 B R BIIE I ), R AR e .

extern inline char * strrchr(const char * s, char c)

{

register char * res asm (7dx"); // res ‘LW AL E (edx).

_asm_ ("cld\n\t” // 5 7 A
“movb %%al, %%ah\n” /] BRI TR E) ah.
“1:\tlodsh\n\t” /] BV LT ds: [esi]=al, JFH esit++e
“empb %%ah, %%al\n\t” [/ FRRR AT al 5488 AT ah /ELUEL
“jne 2f\n\t” /) ARG, 1) BBk BbR S 2 AL
“movi %%esi, %0\n\t” /] K ERFFRERAT B edx H1o
“decl %0\n” // FREHEIR—AL, Fi A H P LR AR AL
“2:\ttesth %hal, ¥%al\n\t”  // WRIVFERZ 00 (BIFFFH)E) 2
“ine 1b” [/ AN JE Bk BAR T 1 Ab, dReRIEL.
g ( res):?” (0), 77 (s), " () : "ax” "si?)

return _ res; // i@@?‘ﬁﬁo

}

/1)) AT E 1 TR L AT, TR RSP AL AR S AR AT 2 T
[/ BH: s - TR LIRED ot - TATER 2 485

// %0 - esi(_res), %l — eax(0), %2 — ecx(-1), %3 — esi(H 1354} cs), %4 — (& 2 5%t ct) .

[/ RIPIFREE T AR EAT R 2 AP TR E AT A K

extern inline int strspn(const char * cs, const char * ct)

{

register char * res asm (7si”); // res EHFFenALE (esi).

asm_ (“cld\n\t” // T AL
“movl %4, %%edi\n\t” /) ESETEEER 2 K. A2 FREFON edi .
“repne\n\t” // B al (0) 5 2 PHIFERF (es:ledi]) , JfF edi++.
“scash\n|t” /A RA AR LA (eox BAD IR o
“notl %%ecx\n|t” // ecx PEMLEL % o
“decl %%ecx\n\t” // ecx—, 159 2 K EE.
“movl %%ecx, %%edx\n” /) K2 RS TR edx H1,
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171 “1:\tlodsh\n\t” // B 1 75 ds: [esi]=dal, FFH esit+to
172 “testh %%al, %%al\n|t” /] GFRET O R 145 ?

173 “je 2f\n\t” // IR, W Bk 2bs S 2 b,

174 “movl %4, %%edi\n\t” // B 2 SKEREFTAN edi e

175 “movl %%edx, %%ecx\n\t” // R 2 PN ecx 1.

176 “repne\n|t” // g al HE 2 P es: [edi], FFH editt.
177 “scasb\n\t” [/ W RARE R AR L L

178 “je 1b\n” // WRAREE, W) Bk BIbR T 1 4b.

179 "2: \tdecl %0” // esi—, fRIAEG—MNEEAESR 2 PR
180 :7=S7 (_res):"a” (0), 7e” (OxFEEffrer), 7 (cs), g~ (ct)

181 ax” Tex” Cdn” i)

182 return _ res—cs; // RIPIEFF A K JEAE .

183 }

184

/1) SRR LA E AR 2 TR R AN AT

/) ZH: cs - FREH LIRER, ot - A 2 455

// %0 — esi( res), %1 — eax(0), %2 — ecx(-1), %3 — esi (& 1484t cs), %4 — (Ff 2484t ct) .
/) RIAIFREER T A R 2 AT R N TR T A A A

185 extern inline int strcspn(const char * cs, const char * ct)

186 {

187 register char * _res asm (“si”); // _ res ;& A7r28%E (esi) .

188 asm  (“cldin|t” // 5 7 A o

189 “movl %4, %%edi\n\t” /) ERVE R 2 K. 2 FREHBON edi
190 “repne\n\t” // B al (0) 5 2 PHIFERF (es:ledi]) , I edi++.
191 “scasbh\n\t” /A RAM AR LA (eex BAD IR o

192 “notl %%ecx\n|\t” // ecx PELELZ

193 “decl %%ecx\n|t” // ecx—, 19 2 K.

194 “movl %%ecx, %%edx\n” /) K2 RS TR edx H1,

195 “1:\tlodsh\n\t” // B 1 75 ds: [esi]=dal, FFH esit+to
196 “testh %%al, %%al\n|t” /] GFRET O R 145 ?

197 “je 2f\n|t” // RS, WAk BbRS 2 4.

198 “movl %4, %%edi\n\t” // B 2 SKEREHIBON edi tho

199 “movl %%edx, %%ecx\n\t” // B 2 KB ecx HY,

200 “repne\n|t” // g al HE 2 P es: [edi], FFH editt.
201 “scasb\n\t” [/ W RARE R AR L L

202 “ine 1b\n” /) GRAHEE, WA 5 Bk BRRS 1 Ab,

203 “2: \tdecl %0” // esi—, ¥R MLEES 2 PRTRT.
204 1 7=S7 (_res):"a” (0), 7¢” (OxFEEEEEEr), 77 (cs), “g” (ct)

205 ax” Ten” k" i)

206 return _ res—cs; // RIPIEFF R K JEAE .

207 }

208

[/ AETRR R LR SR E N SRR 2 PR
/) ZH: cs - FRH L INERER, ot - FATH 2 INRER.

// %0 —esi( res), %l —eax(0), %2 —ecx (Oxffffffff), %3 —esi (P 1354 cs), %4 —(H 2 8%t ct) »
/) RPIFRFER L R E AN AR 2 R ERE .

209 extern inline char * strpbrk(const char * cs, const char * ct)

210 {

211 register char * res asm ("si?); // _ res & AFRZ & (esi).

212 asm_ (“cld\n|t” // WG A

213 “movl %4, %%edi\n\t” /) ERVE R 2 K. 2 FREHBON edi

214 “repne\n\t” // B al (0) 5 2 PHIFERF (es:ledi]) , JfF edi++.
215 “scasb\n|t” // WA 4R 2L LR (ecx Bk o

371



W10 %= WE X linux/include/

216 “notl %%ecx\n\t” // ecx HEHELR

217 “decl %%ecx\n|t” // ecx—, 19 2 KB,

218 “movl %%ecx, %¥%edx\n” /) K2 RS RN edx H1,

219 “1:\tlodsh\n\t” // B 1 75 ds: [esi]=dal, FFH esit+to
220 “testh %%al, %%al\n|t” /] GFRET O R 145 ?

221 “je 2f\n\t” // W, W T BAR S 2 At

222 “movl %4, %%edi\n\t” // WU 2 SKEREFTBON edi tho

223 “movl %%edx, %%ecx\n\t” // ¥ 2 K BN ecx H,

224 “repne\n|t” /) s al a2 TELAF es: [edi], FFH edit++.
225 “scasb\n\t” /] WRAHHEE AR L LR

226 “jne 1b\n\t” [/ WURAHEEE, W) 5Bk 2 bR 1 Ak,
227 “decl %0\n\t” // esi——, ¥RI—MLELES 2 PRTRT.
228 “jmp 3f\n” // Tk BbRS 3 4b.

229 "2: \txorl %0, %0\n” /] B RBIFFE SR, KR B NULL .
230 o

231 2 7=S7 (_res):7a” (0), “¢” (OxLLffffff), 77 (cs), “g” (ct)

232 ax” Tex” Cdn” i)

233 return _ res; // IRIFFEEHE

234 }

235

///] FEFRE R 1 PR AN SRR AT R 2 AT

[/ ZH: s - FREER L IERED, ot - AR 2 RE.

// %0 —eax(_ res), %l —eax(0), %2 —ecx (OXFfffffff), %3 —esi (1354 cs), %4 —(H 2 8%l ct) »
// RElL REFEAF 1 AN AT R 2 AT R R .

236 extern inline char * strstr(const char * cs, const char * ct)

237 {
238 register char * res asm (“ax?); // _ res FAFRZ & (eax) .
239 asm_ (“cld|n|t”\ // G5 AL
240 “movl %4, %%edi\n\t” /) ERVE R 2 K. 2 FREHBON edi
241 “repne\n\t” // B al (0) 5 2 PHIFERF (es:ledi]) , JfF edi++.
242 “scasb\n\t” /A RA AR LA (eox BAD IR o
243 “notl %%ecx\n\t” // ecx HEHELR o
244 “decl %%ecx\n\t” /% NOTE! This also sets 7 if searchstring="" #/

/R MR RE N, BRE ZRE x/ // B2 KEHE.
245 “movl %%ecx, %%edx\n” // K 2 KSR RN edx HY,
246 “1: \tmovl %4, %%edi\n\t” // WU 2 SKAREFTBON edi R
247 “movl %%esi, %%eax\n\t” /)RR L FREF R eax .
248 “movl %%edx, %%ecx\n\t” // ¥ 2 K BN ecx Hi,
249 “repe\n\t” /) LhEEE 1 FliEE 2 S2AT (ds: [esi], es:[edi]), esi++, edi++s
250 “empsb\n|t” [/ BN TR BT &
251 “je 2f\n\t” /% also works for empty string, see above */

/* S HRFEREA R, Wk */ // 254, WERIRRS 2.
252 “xchgl %%eax, %%esi\n\t” J/ B 1SR EMDesi, LS R L 1 faEPeaxs
253 “incl %%esi\n\t” // 1 REREHR N N AR
254 “empb $0, 1 (B%eax) \n\t” // 1 RER (eax—1) Pr4BT- 192 0 14 ?
255 “jne 1b\n\t” [/ AN RIbR S 1, QRS 1T HEE 2 DN PRIF IR LR .
256 “xorl %%eax, %%eax\n|t” // i eax, FoREAHKIIILHC.
957 o
258 =27 (_res): 77 (0), 7”7 (OxfEfffffr), 7S” (cs), “g” (ct)
259 ex” Ak di” %si)
260 return  res; // IR S
261 }
262
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273

/1)) T E PR .

/] B s - TR

// %0 — ecx(__res), %1 — edi (FFFH4RE s), %2 — eax(0), %3 — ecx (Oxffffffff).,
// RAl: JREEAE AR .

263 extern inline int strlen(const char * s)
{
265 register int _res asm_ (“cx?); //  res fEEAEIEA 1 (ecXx) o
asm_ (“cld\n\t” // T AL
“repne\n|t” // al(0) 575 R FFF es: [edi] BB,
“scasbh\n|t” VAR N R E N
“notl %0\n\t” // ecx W,
“decl %0~ // ecx—, FFFRFHRSKEE.
:7=¢” (__res): D" (s), 7a” (0), 77 (Oxffffffff): "di”);
return _ res; // i@@?ﬁ%&ﬁﬁo
}
extern char * strtok; // AT AR 7R e o 877 1 (s) IFRE

277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294

295
296
297
298
299
300

/)1 RIHFRF R 2 2R A 50 8 1 B id (tokern) J7471.

/) KBRS T E AR (token) WFF, FEHEIFFEAF & 2 PI—ANEEANFRF T
[/ B strtok O I, CRER[EHE A7 1P 1A token B FFRIFEER, FHAEIR[F] token N
// — null PREERNGRIFFA . JFEAEH null 2R 8 T IR, K X Pk s i v e 1,
// BEIEA token Ail. EAFRMHHERES, 5HIFFE 2 i LU,

/] BE: s - FARBTERE L, et - BESNTEIRN TR 2,

J/ Wi %0 — ebx(_res), %1 — esi(  strtok);

/) CHEIN: %2 — ebx (_ strtok), %3 — esi(FfFH 1354t s), %4 — CFRH 2485 ct)

// IREl R s HEE 1A token, WIERBAT A token, WIR[F[—A null %l

[/ JEEAT R E s FRER N null B, BRI s PR T — tokens

extern inline char * strtok(char * s, const char * ct)
{
register char * res asm_(7si”);
_asm__("testl %1, %1\n\t” [/ BN esi CAFF R 1 FR%E s) /27572 NULL,
“jne 1f\n\t” /) WA, WIRBLE E RO HARE, BhibnT 1.
“test] %0, %0\n\t” // SR NULL, Wity 2], Wl ebx ( strtok) .
“je 8f\n\t” // U ebx FREN & NULL, MIAEEALEE, Bkitaid.
“movl %0, %1\n” // ¥ ebx F5EF I esi
“1: \txorl %0, %0\n\t” // T ebx &%l
“movl $-1, %%ecx|\n\t” // B ecx = Oxffffffff,
“xorl %%eax, %%eax\n\t” // G2 eax.
“eld\n\t” // G TT AL
“movl %4, %%edi\n\t” // PSR 2 KE. edi FRIAIFERFH 2,
“repne\n|t” // ¥ al(0) 5 es: [edi] bb#, FEH edit+t.
“scasb\n|t” // BRFLBFRFE 2 WEHR null 757, 80HE ecx==0.
“notl %%ecx\n|\t” // ¥ ecx L%,
“decl %%ecx\n\t” // ecx—, 1HEIFLFIH 2 KA.
“je 7f\n\t” /% empty delimeter—string */
/¥ EFFAFRAS «/ /) BE2KENO0, NEARS 7,
“movl %%ecx, %%edx\n” /) B2 KB edx.
“2:\tlodsh\n\t” // B 1 B ds: [esi]=al, FFH esit++.
“testh %%al, %%al\n\t” /] TN O (HNE (5B 1 g5 2
“je 7f\n\t” // RS, B RRS 7,
“movl %4, %hedi\n\t” // edi IR H 2 1.
“movl %%edx, %%ecx\n\t” // B 2 K S EE AT RS ecxo
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return

}

“repne\n\t”
“scasb\n|t”

“je Zb\n\t”

“decl %1\n\t”

“empb $0, (%1) \n\t”
“je 7f\n\t”

“movl %1, %0\n”
“3:\tlodsh\n\t”
“testh %%al, %%al\n\t”
“je 5F\n\t”

“movl %4, %%edi\n\t”
“movl %%edx, %%ecx\n\t”
“repne\n\t”
“scash\n\t”

“ine 3b\n\t”

“decl %I1\n\t”

“empb $0, (%1) \n\t”
“je 5F\n\t”

“movb $0, (%1) \n\t”~
“incl %I\n\t”

“imp 6f\n”

“5:\txorl %1, %1\n”
“6: \tempb $0, (%0) \n\t”
“jne 7f\n\t”

“xorl %0, %0\n~
“7:\ttestl %0, %0\n\t”
“jne 8f\n\t”

“movl %0, %1\n~

[/ K al T RS 2 T AT LA,
/] PIWTZ AR N 7 HIA o

[/ FREAEH 2 B TAT (O ERIRE) , MIBkEAR S 2.

[/ AR EIGE, W 1 $REE esi 7 LIS IR AT
// ZFFEIe NULL P45 2

/] Fire, WISk 7 4.

/) FEZF R ER esi AFILE ebxo.

/) B 1 F— 5% ds: [esi]=>al, FH esitts
/) HFFE A NULL 5 2

/] Hiak, FonH 1 g, Bk RIbRT 5.

// edi FRHIXARIIH 2 B

[/ 2 KB BN ecxo

[/ B al e 1 TR S B2 P RS TERT LI,

// MK al PR 2 HIFT .

[/ BEAREIRE MR bR S 3, R 1 Hh R — AN AF
/) ERDEE, W esi—, FRIZDEIFFFR
// &5 EIRF A NULL 7450 2

/) Hiak, Wk RIFRS 5,

/] EAGE, WP #IRF ) NULL 57 5 it

// esidRIH 1 H R —ANFERE, WEIFERHE.
// BEEEbR S 6 Ab.

// esitEZ,

// ebx f5EH 4RI NULL 450 ?

[/ #iAE, MRS 7,

// #irk, MLk ebx=NULL.

// ebx $&7%1 A NULL 15 ?

/] HEASENBRE, 8, SEAIC 4R,

// ¥ esi M NULL.

strtok)

ﬁg;”
: 4:b” (Aires)’ 4;§” (

L7 ( SthOk), 17 (S), 3?” (Ct)
I<&X< »bXﬁ 11Y< 1ff6;

res;

// IRIBHRRGET token IFEEL .

/1)) WAFERELE]. NPEHNE sre A TR EH] n A5 2 H ik dest Ak
// BH: dest — IR HMHNE, sre - EHIRUEMNE, n - EHFIE
// %0 - ecx(n), %1 — esi(src), %2 — edi(dest).

extern inline void * memcpy(void * dest, const void * src, int n)

{

_asm__

("cld\n\t”
“rep\n\t”
“movsb”

// E AL
/) BEEPATE S ecx N,
// M ds:lesil®l] es:[edi], esit++, edit++.

12 7%¢” (n), 7S” (src), D7 (dest)

. //CX //’ //Sl. //’ ” d]‘ /)) :

return dest;

}

// IR[E]H .

/11 WA S . RINAEEREH], (A5 R30I .

// BH dest - BHIKHEMMNE, sre - SHISENE, n - BHlFENE.
// 2 dest<src NlJ: %0 — ecx(n), %1 — esi(src), %2 — edi(dest).

// BN %0 - ecx(n), %l — esi(srctn-1), %2 - edi(dest+n-1).

/) IR RN T B LA S I e S T
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346 extern inline void * memmove(void * dest, const void * src, int n)

347

348 if (dest<src)

349 _asm_ (“eldlnl|t” /) T

350 “replnlt” // M ds:lesi]®les:[edi], FFH esit++, edi++,
351 “movsbh” /) EEPATEH ecx T,

352 22 7e” (n), 7S”7 (sre), D7 (dest)

353 en” Psi” A7)

354 else

355 asm_ (“stdln|t” /) CEITAL, IR IF UG R

356 “rep\n\t” // Mds:lesi]F|es:[edi], JFH esi—, edi—,
357 “movsh” /) S eex M.

358 22 %¢” (n), 7S” (sretn-1), D7 (dest+n-1)

359 ex” Psi” A

360 return dest;

361 }

362

/1) B n AP AE (A FRF R, BIMIE b NULL 245 AN 1 LU
// B cs — NAFER 1T HuhE, ct — AAFEER 2 Mk, count - BRI TFAATEL.
// %0 - eax(__res), %l — eax(0), %2 — edi (WFEH 1), %3 — esi (NFEIR 2), %4 - ecx(count) .
// Rl FFH DY 2 GRA] 1 B i<l 2, JgW-1; B 1== 2, WER[E] 0.
363 extern inline int memcmp(const void * cs, const void * ct, int count)
364 {

365 register int __res _asm (“ax’); //  res EEAFHAE,

366 asm (“cldln|t” // G TT AL

367 “repe\n|t” // AN E A,

368 “empsbh\n\t” // R ds:lesilty es: [edi] N, I H esi++, edit++.
369 “je If\n\t” // IFRERARE, Bk BAR S 1, IR [\ 0 (eax) {H
370 “movl $1, %%eax\n\t” // 5 eax B 1,

371 “j1 If\n\t” /] ENAEER 2 WA RME<NAAEE 1, Wk bR 1.
372 “negl %%eax\n” // AN eax = —eax.

373 o

374 720" (res): ”* (0), D" (cs), 5”7 (ct), “e” (count)

375 si” di” Yex)

376 return _ res; // IR S

377 }

378

/7] AE 0 AT RN AEE (AR ) b S Fe e AT

/) BH: s - fTREWNAFHIE, ¢ - FREMFLSRT, count — WAFERKEE.

// %0 — edi( res), %l — eax(FfFc), %2 — edi (NAFEHMHbE cs), %3 — ecx (FF5 % count) .
// RS — AU AR ER,  WRE AR, R [A] NULL 4F

379 extern inline void * memchr (const void * cs, char c,int count)

380 {

381 register void * _res asm (7di”); // __res i AresALE,

382 if (!count) /) WRNAAPAKE==0, MR NULL, 36 HKE,
383 return NULL;

384 asm_ (“cld\n\t” // T AL

385 “repne\n|t” // WA G = E AT FIE S,

386 “scasb\n\t” // al MRS es: [ediJFAHELLEL, JF H. edi+t,
387 “je 1f\n\t” // T AR ) Bk BAR S 1 Ab

388 “movl $1,%0\n” // BN edi HE 1.

389 “1: \tdecl %0” // ik edi FR AR FRF (BOZ NULL) .

390 7=p” (res): “a” (¢), D" (cs), % (count)

375
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391 Y
392 return  res; // BRIPIFREERE
393 }

394

/1] MRS iR E KA.

/) HFAF ¢ IS s fem N AEIX IR, JLIH count 5.

// %0 = eax (FFF ), %1 — edi (WAFHBHE) , %2 - ecx (F54L count) o
395 extern inline void * memset (void * s, char c, int count)

396 {

397 asm_ (“cld\n\t” // T AL

398 “rep\n\t” /) R ecx HREMIKEL AT
399 “stosh” /) ¥ al PERAEN es: [edi], JfH edit+,
400 %% (e), D7 (s), “e” (count)

401 ox” di")

402 return s;

403 '}

404

405 #endif

406

10.12 termios.h 344

10.12.1 ThgEHIAR

SO A AT 4 1/0 B 5E Lo 1045 termios By G MR —LE] 30 ] 400 B 1 5 B 0 bR BB . it
R BT S R i R A R M R o D s R A R 4 i B
ORI Tinux FLINOSKSCE, HESEA T4 B ETHI POSTX ARUE, FEME T3 43 e,

FEAZSCAE R 52 SRS 20t B 4544 termio A termios A& 43518 FHi28 UNIX R 51 (5 ZIF), termio
FEAE AT&T GV HE K, M termios & POSIX ARiEFRE M P SEREEA—FE, U2 termio ff HIAEHE
HERALE S bR G4 1 termios MK BEHOE SBEbRaE 4R . T HASX PR S5 EREA I, DI T
HRNE, REZBARGEFNSZREAN] H5h, LRMEH KIS 2R sgtty 454, HATCIEAAN.

10.12.2 KHEiEHR
5)& linux/include/termios. h 304

1 #ifndef _TERMIOS H

2 #define _TERMIOS H

3

4 #define TTY BUF SIZE 1024 [/ tty P KR

5

6 /* Ox54 is just a magic number to make these relatively unige ("T’) */

/% 0x54 UL HIKRA TAEXL s e CT7) */

-3

// tty WA ioct]l AT 5. ioct]l a2 gmid LA 7.
// RIHAFR TCLx 7 SO tty Bl a2
// WAHN 2 termios Z5RHHAE B (S W tegetattr() »

8 #define TCGETS 0x5401

376
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// WEAN K termios Z5HITP IS E (B, tesetattr O, TCSANOW) o

ftdefine TCSETS 0x5402

//fua Ui termios MR R HT, 752505t A b B a3 58 (FEJS) o X THE 4L
%%”ﬂgfﬁlﬂj MG oL, T A X R E A (S tesetattr (), TCSADRAIN JET0) o

#deflne TCSETSW 0x5403

// FEBCE termios MR LZHT, Fe 2055 AR H BA A rp B B b B 58, I HLRIHT G5 o NBAS1

// FHEE (B0 tesetattr (), TCSAFLUSH i£T) .

f#tdefine TCSETSF 0x5404

// WOAHN 3 termio £5M TP MG B (B W, tegetattr () o

#tdefine TCGETA 0x5405

[/ WEAN 2 termio G5 IAE B (L tesetattr (), TCSANOW 3£ i) .
#define TCSETA 0x5406

//E B A termio PRV HT, 77 225055t BAZ i B Bl Ak 3 58 REJRY) « X T Z 3L
/i AL, T B IXFIE R (U tesetattr (), TCSADRAIN JEI) o

#deflne TCSETAW 0x5407

// LEWE termio MME T, 77225655 BAZ b P B Ak B 5, FF HORGEr G ) i AN BA A

// H¥%E (B0 tesetattr(), TCSAFLUSH 3EIi) .

#define TCSETAF 0x5408
SR A S AR BE e e (%), WIERSEE R 0, WA IE—A break (Z U, tesendbreak (), tedrain()) .

#define TCSBRK 0x5409

[/ R /AFIE . WERSEUE R 0, WEERRIH: R 1, WEFHFBHEEMH G Wl 2, Wk

/7 Ny WRGE 3, WESHIF R R A (S0 teflow () .

#tdefine TCXONC 0x540A

/ /R B 5 i R E B R S E IR AT B s . RS HUE 0, IR G5 2) B NAA; iR 1,

// WsGE A H BAA s W2 2, REET i AR BAS] (S teflush ()

#tdefine TCFLSH 0x540B

// RIHAAFR TIOC ] 175 SO tty N il 2.

/) VS R AT 2 AR

#tdefine TIOCEXCL 0x540C

/) AL AT SR % AR

#tdefine TIOCNXCL 0x540D

/) WE tty AP, (TIOONOTTY — 2515 tty Rdashl &) o

#tdefine TIOCSCTTY 0x540E

// R Ao e A ERE A id (B W tegetpgrp () o

#tdefine TIOCGPGRP 0x540F

// WETRE & S R id (S W tesetpgrp()) »

#define TIOCSPGRP 0x5410

// A H BB R R H AT

#define TIOCOUTQ 0x5411

[/ LRI o a2 LA NME W TR EAE A S, FHEESA TR A A BN . P g

// ez 2 b B AT AR B A SV R AR .

#tdefine TIOCSTI 0x5412

// AR A E OR/ME R (W winsize 451D .
ftdefine TIOCGWINSZ 0x5413

[/ BB W D RK/MER (S W winsize 58D .
ftdefine TIOCSWINSZ 0x5414

// B [A] modem MRASHE BN T2 1) M AR A LR A bR B4 (0T 185-196 17)

#tdefine TIOCMGET 0x5415

// E A modem IR T £ HRES (true BE false) (Individual control line Set).
ftdefine TIOCMBIS 0xb5416

// BALEEAS modem IR HI T £ HRZS (Individual control line clear).

30 #define TIOCMBIC 0xb5417

// BE modem ARAFILMPRE o WERAE— LKA EAL, I modem X N FRPIR S 5 14k B A1 2K

377
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31

ftdefine TIOCMSET

0xb418

/) SRR S (1 - TP 0 - ).
/) WT AR A RIS Wb, BB bR AR TR 0, 0T modem £ 1923 Bt 45 1)
/) KM, Jo TREABFIXFA foct]l WA, tty ZeB4Mi%EE0 0 NDELAY J730HT TFi, 3RF open ()
/) WAL

ftdefine TIOCGSOFTCAR 0x5419
/) R RARERIR S (1 - TP 0 - ).
#tdefine TIOCSSOFTCAR 0x541A

// RIS R R IGE S R A

ftdefine TIOCINQ

0x541B

// RN (Window size) JEMELEM . B % N IAEGHH AT H 138 B H 0 N FHRE T o
// ioctls H#] TIOCGWINSZ 1 TTOCSWINSZ iJ FH sk 152 Y ki 5 B ixX e L,

struct winsize {
unsigned
unsigned
unsigned
unsigned

}s

short ws_row; //
short ws_col;

[CIEESEETEE
/] BTSN

short ws xpixel; // EARE, FFEHE.
short ws ypixel; /) EWIAEE, 2R

// AT&T BRZEV [F) termio 45H4.

#tdefine NCC 8

struct termio {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

:};

// termio SRR AT R S

short ¢ iflag;
short ¢ oflag;
short ¢ cflag;
short ¢ 1flag;
char ¢ _line;

char ¢ cc[NCC];

// POSIX [f] termios 4544

#define NCCS 17

struct termios {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

}s

/% c_cc characters */

//

long ¢ iflag;
long ¢ oflag;
long ¢ cflag;
long ¢ 1flag;
char ¢ line;
char c¢_cc[NCCS];

/)RR c_ce BN N AT R G ME .

#define VINTR 0
#define VQUIT 1
#define VERASE 2
#define VKILL 3
#tdefine VEOF 4
#define VTIME 5

70 #define VMIN 6

ftdefine VSWTIC 7

72 #define VSTART 8

// ¢ _cc[VINTR]
// ¢ _cc[VQUIT]
// c_cc[VERASE]
// ¢ cc[VKILL]
// ¢ cc[VEOF]
// ¢ _cc[VTIME]
// c¢_cc[VMIN]
// ¢ cc[VSWIC]
// ¢ cc[VSTART]

/% input mode flags */
/% output mode flags */

/% control mode flags */

/% local mode flags */
/% line discipline */

/% control characters */

/] AR
/7 i ERR A
[/ IR &
[/ AR .
[/ B GEFR) .
/] AR

termios ZF F R AP AL I K

/% input mode flags */
/% output mode flags */

/% control mode flags */

/* local mode flags */
/% line discipline */

/% control characters */

/% c_cc BAHPIITAT */

INTR
QUIT
= ERASE
KILL
EOF

TIME
MIN

SWTC
START

378

\003,
\034,
\177,
\025,
\004,
\0,
\1,
\0,
\021,

/] AR
/7 H AR RR A .
/R RR
[/ AR
[/ LR GEAD
/] R TR .

U
e

BT

“LT
SRR
BB (2 LR .
A

ST

T
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73
74
75
76
77
78
79
30
81
82

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

VSTOP 9
VSUSP 10
VEOL 11
VREPRINT 12
VDISCARD 13
VWERASE 14
VLNEXT 15
VEOL2 16

/% c iflag bits +*/
// termios ZEMEI AR F-BL c_iflag SFbRE 5 W H.

ftdefine
ftdefine
ftdefine
#tdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

IGNBRK 0000001
BRKINT 0000002
IGNPAR 0000004
PARMRK 0000010
INPCK 0000020
ISTRIP 0000040
INLCR 0000100
IGNCR 0000200
ICRNL 0000400
TUCLC 0001000
IXON 0002000
IXANY 0004000
IXOFF 0010000
IMAXBEL 0020000

: /% ¢ oflag bits */

STOP ("S), \023,
NINY ("2), \032,
EOL (\0), \0,

REPRINT ("R), \022,
DISCARD ("0), \017,
WERASE (W), \027,
LNEXT  ("V), \026,
EOL2 (\0), \0,

// c¢_cc[VSTOP]

// c¢_cc[VSUSP]

// ¢ _ccl[VEOL]

// ¢ cc[VREPRINT]
// ¢ _cc[VDISCARD]
// ¢ cc[VWERASE]
// ¢ cc[VLNEXT]
// c¢_cc[VEOL2]

/% c_iflag LLRAT */

// NI 200 BREAK 4514 .

// ¥ BREAK I 745 SIGINT /55 .
// RS FE AR A AT

/) AR E AR

[/ VRN AT .

/] BERCTFARES 8 Ao

[/ NPT T NL RS R H] 4
// BWEHZERT CR.

// AEH AR RIZERF CR i R4

FEIL T
HHR T
PR
LR
EHFH

PR R TAT

AR
740K 2.

T CR.

S K

1797 NLo

[/ AR RS PR R 4 N A

// SOVFITUR /5 1E (XON/XOFF) #
/) PV 45 R i

// SOVFITUR/f51E (XON/XOFF) %
// BN BAB T S

/% c_oflag LLEFAL */

// termios Zify i AT B c_of lag & Fbm & AT 54 £

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

0POST 0000001
OLCUC 0000002
ONLCR 0000004
OCRNL 0000010
ONOCR 0000020
ONLRET 0000040
OFILL 0000100
OFDEL 0000200
NLDLY 0000400
NLO 0000000
NLI 0000400
CRDLY 0003000
CRO 0000000
CRL 0001000
CR2Z 0002000
CR3 0003000
TABDLY 0014000
TABO 0000000
TABL 0004000
TAB2 0010000
TAB3 0014000
XTABS 0014000
BSDLY 0020000
BSO 0000000
BS1 0020000

[/ AT AL

GAE R
AT

/] TR NS PR S A

// AEH PR AT AT NL BN J 9] 4=~ 44745 CR-NL,

// AEH RS T4 4F CR AN it
// AE 0 FUAK A1 4275 CR.
[/ WATEE NL AT [ A5 I DI RE -

B N

1747 NLo

[/ JEIRIN AR TR 7 AR5 T AN I [A] 4238

// YEFR AR ASCIT A% DEL. W A& E, WfH ] ASCIT

[/ AT
/] BATIEIR ISR 0,
[/ BATIEIR ISR 1,
[/ EFERITEER
// IR ISR 0,
[/ IR ISR 1,
[/ TRIFEIEIR ISR 2,
[/ EIFEIEIR ISR 3,
[/ EFEKT IR AEIR .
/] KPR SEIR A 0,
/] KPR SEIR A 1,
/] KPR SEIR A 2,
/] KPR SEIR R 3,

/) REHIERTT TAB #B M, A AHR R RS HL

/) EPERIE TR .
// IBRESEIRER 0,
// IBRESERRR 1,

379
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ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

VIDLY
V10
VT1

FFDLY
FFO
FF1

0040000
0000000
0040000
0040000
0000000
0040000

/* ¢ cflag bit meaning */
// termios &P IHIA bR E F B ¢ cflag bRERITT S8 (8 #EHIZD .

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
#tdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

#tdefine
#tdefine

/% ¢ Iflag bits +*/

CBAUD
BO
B50
B75
BL10
B134
B150
B200
B300
B600
B1200
B1800
B2400
B4800
B9E0O
B19200
B38400

0000017
0000000
0000001
0000002
0000003
0000004
0000005
0000006
0000007
0000010
0000011
0000012
0000013
0000014
0000015
0000016
0000017

EXTA B19200
EXTB B38400

CSIZE
S5
cS6
cs7
S8

CSTOPB

CREAD

CPARENB

CPARODD

HUPCL

CLOCAL

CIBAUD

CRTSCTS

0000060
0000000
0000020
0000040
0000060
0000100
0000200
0000400
0001000
0002000
0004000
03600000
020000000000

PARENB CPARENB
PARODD CPARODD

// YRR SER .

[/ PRI SER SR 0,
/] PRI SER R 1,
[/ WA IER

// BIGERER 0,

/) BIGERER 1,

/% c_cflag PRI X */

/] AEHE AL DR R .
/% hang up */ /x WL */
// R 50,

/] WREE 15,

// EREE 110

/] FREE 134

// PEREE 150,

// PR 200,

// PR 300,

// PR 600,

// PEREF 1200,

// PREF 1800,

// PR 2400,

// PR 4800,

// BEFER 9600,

// PEREFR 19200,

// PERFF 38400,

/] YRR A,

/] Y REPRRR B,

/] R B P B

/] BFFEF 5 LR

/] FFFEF 6 LLRRAL

/] BT T LR

/] FFFEF 8 LLRFAL

/) WERAMFEILAL, A 1A

/] RV

// FFIR I R AR AR BN AT AR .
/] BN/ TN IR

// I ERE G A G T

// RSV 2 (modem) 5 28 B

/* input baud rate (not used) */ /% HANBHFERCRAEH) */
/% flow control */ /* Wyl %/

[/ IPIR R I AR AT AR A
/1 NN AT A

/% c 1flag LLRAT */

// termios i rp AL AR S T BL ¢ 1T lag TS H AL,

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

1816
TCANON
XCASE
ECHO
ECHOE

0000001
0000002
0000004
0000010
0000020

// YR F4F INTR, QUIT. SUSP B8 DSUSP, P2 AH R =5 o
/) TR RTEE () .

// FVEE T ICANON, 22 K'E 747 o

// TR AT

// A7 E T ICANON, W ERASE/WERASE H53 R Hi— T 45/ Hiii] o

380
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—
co
(IS

—
o
(Sa]

#define ECHOK 0000040 // FVE T ICANON, N KILL PR 80 M aiAT .

#tdefine ECHONL 0000100 // Wi E T ICANON, WJRI ECHO %45 FF s o] i NL 4% .

#tdefine NOFLSH 0000200 // 4R SIGINT F1 SIGQUIT 155 IS ASIE iy N A1), Y4
// AR STGSUSP A5 1, WlBr i ABAZ]

#tdefine TOSTOP 0000400 // K% SIGTTOU 5 5 25 S Ut AR b R, % )e RS
// B e 2 .

#tdefine ECHOCTL 0001000 // FVEE T ECHO, DFE TAB. NL. START F1 STOP LAAME) ASCTT
[/ NG SRR L 5 X AR, X R 45 A7 +0x40.

#tdefine ECHOPRT 0002000 // F&E T ICANON A1 IECHO, WIFFFAEiER 6 B .

#define ECHOKE 0004000 // A5VEE T ICANON, W) KILL i #E&4T ERFTA 25k nl & .

#tdefine FLUSHO 0010000 // W RRIET . A B8 N DISCARD P44, i%brasdtles

#define PENDIN 0040000 /] AR N R R TR, BN BB I T A A .

#define IEXTEN 0100000 // TFJE SEILI i ST A AL HE

/* modem Iines #*/  /* modem ZM {5 5175 & */

#define TIOCM LE 0x001 // €% fuF (Line Enable) .

#tdefine TIOCM DTR 0x002 // B es (Data Terminal Ready) .

#define TIOCM RTS 0x004 // iR &% (Request to Send) .

#tdefine TIOCM ST 0x008 /) BATEIE K% (Serial Transfer). [2?]

#tdefine TIOCM SR 0x010 /) BATEOEEA (Serial Receive). [22]

#define TIOCM CTS 0x020 // WK% (Clear To Send).

#define TIOCM CAR 0x040 // WA (Carrier Detect) o

#tdefine TIOCM RNG 0x080 // MEFE7~ Ring indicate) .

#tdefine TIOCM DSR 0x100 /) Bk es (Data Set Ready) o

#define TIOCM CD TIOCM CAR

#tdefine TIOCM RI TIOCM RNG

/% teflow() and TCXONC use these */ /% tcflow() 1 TCXONC fifi B ik L6 7524 5 */

#tdefine TCOOFF 0 // FERHTH .
#define TCOON 1 // AR
#define TCIOFF 2 [/ BRGAE T — STOP “F4F, Al 4515 1k 1l R G ARG -
tdefine TCION 3 /] FRGAH—A START “F5F, A4 TT4h 7 R etk i «
204 /* tcflush() and TCFLSH use these #/ /% tcflush() Al TCFLSH f#f FIX $e45 5 H 5 */
205 #define TCIFLUSH 0 /) TE I A AN L .
#tdefine TCOFLUSH 1 // B AR EAMEIL .
#define TCIOFLUSH 2 // i EWEI AR E A, WS R EBEEAMERE,
209 /* tcsetattr uses these */ /% tesetattr () T HIXSERFTHHL */
210 #define TCSANOW 0 /] SRS A
#tdefine TCSADRAIN 1 [/ BT O W AR s e R A .
#define TCSAFLUSH 2 // RAE T V5 W A 2 S I HAR A el B e
/) BRI EER EF 2GR
typedef int speed t; /] BRI RAY,

216
217

218

// &[] termios p FrfE termios &5H4 OB R % .

extern speed t cfgetispeed(struct termios *termios p);

// IRIAl termios_p Ffrfi termios 45K I Rk s % .

extern speed t cfgetospeed(struct termios *termios p);

// ¥ termios_p ¥ termios G584 I R K & N speed.

extern int cfsetispeed(struct termios *termios p, speed t speed);

// ¥ termios_p ¥ termios &5HH I AL PR R N speed.

381



W10 %= WE X linux/include/

219 extern int cfsetospeed(struct termios *termios p, speed t speed);
// ZEFE fildes gt % O 5 i A plfe ik 2.
220 extern int tcdrain(int fildes);
// R/ )G £ildes FTFRRT S MR A% .
221 extern int tcflow(int fildes, int action);
// E3F fildes Fr W G O S AR BeAR 2 DL CO BIMEIE B 2 ) £dls
222 extern int tcflush(int fildes, int queue selector);
[/ RES ARG fildes RN X RIS H, I HAIRIEAE termios p FrRHLTT
223 extern int tcgetattr(int fildes, struct termios *termios p) ;
[/ Rl S AT EAR AR, PR IR SR R R A 0 {ELUREAL .
224 extern int tcsendbreak (int fildes, int duration);
// A termios &5F4R%El termios p FriRiEdE, WE S & unt KNS
225 extern int tcsetattr(int fildes, int optional actions,
226 struct termios *termios p);
227
228 #endif
229

10.12.3 HEEE

EHI=ZZ & TIME. MIN
FEARIR TGRS NACBE T, BN PR A WA PR RAT, D B N & AL PRt N2 R . MIN R
TIMEDE F¥J{EL RN -4 52 ann] ib BRFE R ) 745

MIN 7R S0 S (B, SRR D TSl (5> 7747 8. TIME J&LL 1/10 #0it
B EHE, TR AN S AL . XA TR I DU R 4 1 v e A ELAR Pl R G R

MIN > 0, TIME > O [{15 7

FEIXFPEDL T, TIME AR5 AR I 24, IR 205 1 AN/ 5 EER . T e
TR P E R 8, PR — N ARt s i E A FJE o« MIN 5 TIME Z [MIfAHEAE- k. —H
B —ANFAF, PR E I 2T AR TAE . 0 SRAE e I gt i (3 2 s N s B — AN R st & TR
TEID) ZHCE] T MIN AR, WS R A2 o a0 SAE MIN AN FRF IR 2 JT e i 2B 7, i 21
BRI R PRI E T /o T, Wi TIME B, RGN PR a0 a5 N
WHEAEBRE T ANFRHF e A FFEEER GH) o EXFMELF MIN > 0, TIME > 0), #E/EHS
HEAR, FLEIEMCEIEE 1 ANERE0E MIN 5 TIME HUHl. RS 81 A/ 800 T O 2/ A e i s
N LTI IR B S SRR A T 2 A

MIN > 0, TIME = O [{15 7L

TEIRXPMESL R, BT TIME MR 0, PRtE ras AEAEH, AT MIN 2 & XM . SR/ g
M) MIN ANFRF IS A2 i 2 (SR TR A A TR B 20 A3 MIN AN2AF) o A0 PRI o 251 1l
SN2 10 IR SR P AT i (B FHZE.

MIN = 0, TIME > O [{15 7L

TEIRXAMESL T, BT MIN=0, JUJ TIME ANFRAC A5 ) ()02 a8 AE A, T2 — /NS e s, e vt
YE—IFa st o BRI — AN P RPN 2B Ik 2 B VR, EXPMEOL T, Wike
AN T, KA B — A FRF . R e 2B, A RSB R AR EA S .
R AE XA SO0 R, e e AN 2 TE BRI OR e ) PR 2E, DASEFF 4% . (EERERETTUR )G, Wik
TIME*0. 10 FB (IS ] A B AW B4, S/ LOBCR 0 A4k [E] .
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MIN = 0, TIME = O [0
FERXAPE DL T, S E S 2R [A] o BT RS2 (1) - R Bl 22 o BA ) AT -5 250 1) dse /IMEL R B [T
MASERFE 2 AR AN e .

BRI, RIS, XM I E A T AT B . MIN R0 T e, Fo sl
B e D PR H . TIME S — 00— ek B vk I . X PR BCE 1, Bt sts, HER
DBRBANFERE, ARG AR LA MIN AN 45 8 I 1) TIME 76 52U n — AR B I o dn SR B T MIN,
IS AAETHL MIN AN FAF ATl AR A WUERDBCE T TIME, S AR S) 520—ANPARF el o Ik i
JE AR S LR B USRS BAT B, WA L 2R ], XSS Y AT 3 0714

10.13 time.h 3

10.13.1 Th g A

K SCHE R T8 B A BRI ) )RR 0 E MINIX g — BOG I o) (1 R AR A 8 I (] R AR B AS K S %,
Lo anft 2 GMT CREAREAFRAET [R] ) A Hi s [B] LI ()45 . A 323 Ussher (1581-1656 4F) 14 28 114
i, MHE R, TG H A TCHT 4004 4F 10 H 12 H E2F 9 A, {H7E UNIX tH SR HL, i a2 A GMT 1970
E 1A HFRITGEM, X220, Frai 2 e Gesm)

10.13.2 KR
53k linux/include/time. h 3Cf4

1 #ifndef _TIME H
#tdefine _TIME H

#ifndef TIME T

fidefine TIME T

typedef long time t; // MCGMT 1970 45 1 A 1 HIFEREI LIRSV S pg it fa] CH ] .
fendif

#ifndef SIZE T
fidefine SIZE T
typedef unsigned int size t;

DO = |—= = = = = = = = =
|O|<D|OO|\1|®|Cfl|H>|CD|N|>—‘|O|<DIOOI\1IOﬁlCJ‘IIHkIUJIl\')I

ftendif
#define CLOCKS PER SEC 100 /] BRGNP A, 100HZ,
typedef long clock t; /) WIERETF IR R G4 (P ) i 2 40
struct tm {
int tm_sec; // ®% [0, 591,
int tm min; [/ g [0, 591,
21 int tm hour; // /N [0, 597,
22 int tm mday; // TASHIER%E [0, 317,
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23 int tm_mon; // VAR G [0, 110,

24 int tm year; // M 1900 ETFUR FIAEE .

25 int tm wday; // 1 EMHER [0, 6] (EIR =0) .
26 int tm_yday; // VAERRER [0, 3651,

27 int tm isdst; /] HAWhRE .

28 };

29

/7 VLR A ORI ) 4R 1 R 00 Y

// W AL ERES AT I R] o R PIRE P BT AR BESS I 1] GRZFE0 AT ME
30 clock t clock(void);

// BUEHE (P o IR[EIM 1970.1.1:0:0:0 JTERIIFDEL CRRA H AR &
31 time t time(time t * tp);

// THEBRIZ . REIEA] time2 5 timel Z [AJZ I IFLEY .
32 double difftime(time t time2, time t timel);

// s tm SRR R R S TR) 4 e ik H 77 1S T o

33 time t mktime(struct tm * tp);

[/ tm G5 BRI TR e s — N A5 o IR (R )i 1R EL .
35 char * asctime(const struct tm * tp);

[/ K H P R AP AF R E, W “Wed Jun 30 21:49:08:1993\n”
36 char * ctime(const time t * tp);

// FH IR EEHeal tm 45 K9 F R UTC i) (UTC — LR AR A Universal Time Code)
37 struct tm * gmtime(const time t *tp);

// B H DT VA tm g5 F 2R s R 2 I TR] X (timezone) (R[]
38 struct tm *localtime(const time t * tp);

[/ B tm SRR IS TR A FAS AT Pt Fe i e KA BE R smax 249 B K 45 AT AE s o
39 size t strftime(char % s, size t smax, const char * fmt, const struct tm * tp);

// WA R3S S, AT ISR & TZ, X zname A2 & IATHIIR .

// 755 I R DX AH 2 R B T) 3 46 ek 250 Pk 1B 20 U8 R 4
40 void tzset(void);

42 #endif

10.14 unistd.h 314

10.14.1 ThREHEIA

)R linux/include/unistd. h 34

1 #ifndef _UNISTD H
2 #define UNISTD H

3

4 /* ok, this may be a joke, but I’'m working on it */

/% ok, EWMVFREANITIE, (HRIEAES T8 */

// TNHESSHEGE TS IEEE bR 1003, 1 SEBLIMRA S, & — N EH1E.
5 #define _POSTX VERSTION 198808L
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6
// chown () F fchown O) FAEH 52 B T-EREMIAL R . /% KA o] ARAT chown (FRAR. ) =/
7 #tdefine _POSIX CHOWN RESTRICTED /% only root can do a chown (I think..) %/
// KT (NAME_MAX) HOB8 AR08 7 R R R, AN A3,/ B AT ((H20E NIZAREE) */
8 #tdefine _POSIX NO TRUNC /* no pathname truncation (but see in kernel) */
[/ RTHIENF T8 8 P ARHE, (R AL Ao i L AR B . /% AR IESC XA AT */
9 #define POSIX VDISABLE |0’ /* character to disable things like C %/
/] A HRREA —RAFI set—user—1ID FlI—{R7F) set—group—1D. /* FRADEEAE F-XF g T Ab 3 */
10 /#*#define _POSIX SAVED IDS */ /% we’ll get to this yet %/
/] FRGESEISCRRAE LA o /% BATEEAT SCRFX TR HE, A IR PURAT */

11 /#*#define _POSIX JOB CONTROL */ /* we aren’t there quite yet. Soon hopefully */
12
13 #define STDIN FILENO 0 /] FRERASCIE R (RERAT) 5o
14 #define STDOUT FILENO 1 // brifEs SO RIS
15 #define STDERR FILENO 2 // bRUE R SO RIS
16
17 #ifndef NULL
18 #define NULL  ((void *)0) /) ESUTRARE
19 #endif
20
21 /* access */ /% AFUjl] */
[/ BRI 5 HEUH T access () B%L
22 #define F 0K 0 /) RSO SAETE
23 #define X 0K 1 [/ RGER AT HAT (R .
24 #define W OK 2 /) RGER R,
25 #define R 0K 4 [/ REEAR AT
26
27 /% lseek */ /+ SUATHREFEENL */
// LR 5 88T 1seek O Fl fentl O B34
28 #define SEEK SET 0 // K S S R B R WAL A
29 #define SEEK CUR 1 // K SO S R B BCE A S HTE N AR AR
30 #define SEEK END 2 /K S SRR BCE N SCH I EARAS AR .
31

32 /* _SC stands for System Configuration. We don’t use them much */
/% SCRKRNARFZME . AR DA */
// NS HEBH T sysconf () B%L.

33 #define _SC ARG MAX

34 #define SC CHILD MAX

35 #define _SC CLOCKS PER SEC

36 #define _SC NGROUPS MAX

37 #define _SC OPEN MAX

38 #define SC JOB CONTROL

39 #define SC SAVED IDS

40 #tdefine SC VERSION

/] BRAEH

/] TR KR
/] BRI

/] R

/] BRFTIT S
/1 ARNEFE

/1 RAF IR AT o
/] WA

CO 3 O O1 v W N —

42 /% more (possibly) configurable things — now pathnames */
/x HEM (ATREND WESH - AR T4 */
// RIS 5 EUH T patheonf () B

43 #define _PC _LINK MAX 1/ R REL

44 #define _PC MAX CANON /] BRI

45 #define _PC MAX_INPUT /] BRNKSE

46 #define _PC NAME MAX AR ST N S|P

47 #define _PC_PATH MAX /] BB

Q1 = W Do
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48
49
50
51
52
53
54
55
56
57
58
59

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

ftdefine
ftdefine
ftdefine
ftdefine

#include
#include
#tinclude
#tinclude

#ifdef

// BN RSB R GRS L T R R BRI R 5. (include/linux/sys. h)

#tdefine

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

PC PIPE BUF
PC_NO_TRUNC
PC_VDISABLE

PC_CHOWN_RESTRICTED

{sys/stat. h>
{sys/times. h>

6 // EEZEMNAA.
T /) XA
8 //

9/ BEmEERZR.

[/ SRR SAT AR ESUE RGUIRZS S M stat (} MIH .
[/ RESCT R IBATI RS54 tms LLK times () pREUH L

{sys/utsname. h> // RELFRGEF KL

{utime. h>

LIBRARY

NR_setup

NR exit
NR fork
NR read
NR write
NR_open
NR close
NR waitpid
NR creat
NR 1link
NR unlink
NR execve
NR chdir
NR time
NR mknod
NR chmod
NR chown
NR break
NR stat
NR Iseek
NR getpid
NR mount
NR umount
NR setuid

NR getuid
NR stime

NR ptrace
NR alarm
NR fstat
NR pause
NR utime
NR stty

NR gtty
NR access

NR nice
NR ftime
NR sync
NR kill
NR rename

0

CO 1 O U1 & W Do —

©

10
11
12
13

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

/7 TP TRER SO 58 SCT U5 il MV R TR 45K LA utime () J5 2

/% used only by init, to get system going */
/% NR setup S THIUHL, LURBIRSE */
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99 #define _ NR mkdir 39

ftdefine _ NR rmdir 40
ftdefine _ NR dup 41
ftdefine _ NR pipe 42
ftdefine _ NR times 43
ftdefine _ NR prof 44
ftdefine _ NR brk 45

106 #define _ NR setgid 46
107 #define __ NR getgid 47

—_
—_
—_

—_
—
[N
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—
w
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(IS

—
—
(@a]
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(o))
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—_
Do
»

—
[\
-3

—_
[\
oo

—_
\)
©

—
w
o

—
w
—
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—
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—
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—
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S
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—
w

—
A
o

—_
S
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#define _ NR signal 48
#define _ NR geteuid 49
#define _ NR getegid 50

ftdefine _ NR acct 51
#define __ NR phys 52
ftdefine _ NR lock 53
ftdefine _ NR ioctl 54
ftdefine _ NR fentl 55
#define __ NR mpx 56

#define _ NR setpgid 57
ftdefine  NR ulimit 58
ftdefine _ NR uname 59
ftdefine _ NR umask 60
ftdefine _ NR chroot 61
ftdefine _ NR ustat 62
ftdefine _ NR dup2 63

#tdefine _ NR getppid 64
#tdefine _ NR getpgrp 65
ftdefine _ NR setsid 66
#tdefine _ NR sigaction 67

#tdefine _ NR sgetmask 68
f#idefine  NR ssetmask 69

ftdefine _ NR setreuid 70
#tdefine _ NR setregid 71

[/ CATR LRGN I G 7 R 4

/) NSRS % %40, type name (void) .

// %0 - eax(__res), %l — eax( NR ##tname). . name RS HTI LI, 5§ NR A& M
/) BIRGER 558G i RS R G0 26 iR Bda £ =ik

// R A RGR A K TS T 0, WERIANZAE, 5 0'E B S errno, FiRMI-1.

#tdefine _syscall0(type, name) \

type name (void) \
{\
long res:; \
_asm__ volatile (“7nt $0x80” \ // WH RS 0x80,
“=a” (__res) \ // RF{EPeax ( res).
: 77 (_NR_#tname) ) ; \ [/ N RGE WA S NR_name.
if (_res>=0) \ [/ ARIREME>=0, W E R A% .
return (type) _ res; \
errno = - res; \ /) BWE RS, JFRME-1.

return —-1; \

}

/] A IANZHI ARG 785, type name (atype a)
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// %0 - eax(__res), %1 — eax(_NR name), %2 - ebx(a).
#tdefine syscalll (type, name, atype, a) \

type name(atype a) \
{\
long res; \
__asm__ volatile (“7nt $0x80~ \
"=a” (__res) \
”” (__NR ##tname), "7 ((long) (a))); \
if (_res >=0) \
return (type)  res; \
errno = —__res; \
return —1; \
}

/! H2ANZEMNARG R % %% type name (atype a, btype b)
// %0 — eax(_ _res), %1 — eax(_ NR name), %2 — ebx(a), %3 — ecx(b).

#tdefine _syscall2(type, name, atype, a, btype, b) \
type name (atype a, btype b) \
{\
long res; \
~asm__ volatile (“Znt $0x80” \

"=a” (__res) \

”” (__NR ##name), »” ((long) (a)), "¢” ((long) (b))); \
if (_res >=0) \

return (type)  res; \

errno = - res; \
return —-1; \
}

/] A 3ANSEIMARG IR type name(atype a, btype b, ctype c)

// %0 - eax(_res), %l — eax(__NR name), %2 — ebx(a), %3 — ecx(b), %4 — edx(c).
#tdefine syscall3(type, name, atype, a, btype, b, ctype, ¢) \

type name (atype a, btype b, ctype c¢) \

{\
long res; \
__asm__ volatile (“int $0x80~ \

“=a” (__res) \

“” (_NR_#t#tname), “b” ((long) (a)), “¢” ((long) (b)), “d” ((long) (c))); \
if (_res>=0) \

return (type) _ res; \

errno=—__res; \
return —1; \
}
#tendif /% LIBRARY %/
extern int errno; /) s, SRTE,

/] A FR G HH ) R R B S

int access(const char * filename, mode t mode) ;
int acct(const char * filename) ;

int alarm(int sec);

int brk(void * end data segment);
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void * sbrk(ptrdiff t increment) ;

int
int
int
int
int

199 int

int
int
int
int
int
int
int

chdir(const char * filename) ;

chmod (const char * filename, mode t mode) ;

chown(const char * filename, uid t owner, gid t group);
chroot (const char * filename) ;

close(int fildes);

creat (const char * filename, mode t mode) ;

dup (int fildes);

execve (const char * filename, char ** argv, char ** envp);
execv(const char * pathname, char ** argv);

execvp (const char * file, char ** argv);

execl (const char * pathname, char * arg0, ...);
execlp(const char * file, char * arg0, ...);

execle (const char * pathname, char * arg0, ...);

volatile void exit(int status);
volatile void exit(int status);

int

int

int
int
int
int
int
int
int
int
int
int
int

222 int

int
int
int
int
int
int
int

230 int
void (*signal (int sig, void (kfn) (int))) (int);
232 int

int

int

int

fentl(int fildes, int emd, ...);

fork (void) ;

getpid(void) ;

getuid (void) ;

geteuid (void) ;

getgid(void) ;

getegid(void) ;

ioctl(int fildes, int emd, ...);

kill(pid t pid, int signal);

link(const char * filenamel, const char * filename2);
Iseek (int fildes, off t offset, int origin);

mknod (const char * filename, mode t mode, dev t dev);
mount (const char * specialfile, const char * dir, int rwflag);
nice(int val);

open(const char * filename, int flag, ...);

pause (void) ;

pipe(int * fildes);

read(int fildes, char * buf, off t count);

setpgrp (void) ;

setpgid(pid t pid, pid t pgid);

setuid(uid t uid);

setgid(gid t gid);

stat (const char * filename, struct stat * stat_buf);
fstat(int fildes, struct stat * stat_buf);
stime(time t * tptr);

sync (void) ;

time t time (time t * tloc);

time t times(struct tms * tbuf);

int

ulimit(int cmd, long limit);

mode t umask(mode t mask) ;

int

241 int

int
int
int
pid

umount (const char * specialfile);

uname (struct utsname * name) ;

unlink (const char * filename);

ustat (dev_t dev, struct ustat * ubuf);

utime(const char * filename, struct utimbuf * times);
t waitpid(pid t pid, int * wait stat, int options);
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246 pid t wait(int * wait stat);

247 int write(int fildes, const char * buf, off t count);
248 int dup2(int oldfd, int newfd);

249 int getppid(void);

250 pid t getpgrp(void);

251 pid t setsid(void);

252

253 #endif

254

10.15 utime.h 324

10.15.1 ThegHa ik
IO SCT SO R AME N TR 54 utimbuf {} BLA utime () pRAJSY

10.15.2 X85 FF
B linux/include/utime. h 3T

}s

1 #ifndef _UTIME H

2 #define UTIME H

3

4 #include <sys/types.h> /% I know — shouldn’t do this, but .. */

5 /% JENE - AR, HE. . */

6 struct utimbuf f{

7 time t actime; // ORI T . AN 1970. 1. 1:0:0:0 JFEA IR EL.
8 time t modtime; /) SCHAESONTR], A 1970. 1. 1:0:0:0 FFEAIFPEL.
9

10

/BSOS A AE A 8] bR 4

1 extern int utime(const char *filename, struct utimbuf *times):

—_

ttendif

=l S
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10.16 include/asm/E F T B3

F)F& linux/include/asm/ B3R THIXH

Name Size Last modified (GMT) Description

(i)

io.h 477 bytes 1991-08-07 10:17:51 m

memory. h 507 bytes 1991-06-15 20:54:44 n

(i

segment. h 1366 bytes 1991-11-25 18:48:24 m

system.h 1711 bytes 1991-09-17 13:08:31 m

10.17 io.h 3§

10.17.1 Th g A

SR E ST R T0 S D7 A R A SIS 2 BB outb () v inb () BAUK outb_p O # inb p() .
T TET P9 B K i T A 1) 2 B DONAE R AR AR T jmp Fi5 2 1EAT 1IN TR SERR

10.17.2 R#5ERE

5% linux/include/asm/io. h {4

TR 1113 i t14 bR 5o
// ZH: value — BKEHFT: port — iHo
1 #define outb(value, port) \
_asm__ (Touth %%al, %%dx”:: "a” (value), “d” (port))

I~ oo Do |

/)77 A TN R
// ZH: port - Higlle IR[FIEEFAT.
5 #tdefine inb(port) ({ \
unsigned char v; \
__asm__ volatile (“7nb %%dx, %%al”: "=a” (_v):7d” (port)); \
Vi \
)

|>—~
S |o oo |

/)7 SR IR R g 117 i pR A
// ZH: value — A TT; port — ¥,
11 #define outb p(value, port) \

12 asm__ (Touth %%al, %%dx\n” \

391



W10 %= WE X linux/include/

13 “Ntgmp 1£\n” \

14 Y1\ tjmp 1£\n” \

15 71: % 7a” (value), “d” (port))
16

/7 IR IR A S 1171 i N BRI
// Z%0: port — e IR[AEZEHIT .
17 #define inb p(port) ({ \

18 unsigned char _v; \

19 asm_ volatile (“inb %%dx, %%alln” \
20 “Vtjmp 1£\n” \

21 1\ tjmp 1£\n” \

22 1 ma” (N) 2 7d” (port)) s\
23 v; \

24 1)

25

10.18 memory.h 34

10.18.1 ThgesEik

ZHEE T NN R A IS0 % memepy O o 5 string. h H 5 X memepy O AHIA], H &G #EK
FHI R BRI 2 C BREUE 5 I

10.18.2 X FEERE
B linux/include/asm/memory. h 344

NOTE!!! memcpy (dest, src, n) assumes ds=es=normal data segment. This
goes for all kernel functions (ds=es=kernel space, fs=Iocal data,
gs=null), as well as for all well-behaving user programs (ds=es=
user data space). This is NMOT a bug, as any user program that changes
es deserves to die if it isn’t careful.

[ o> o1 [ W DO [—
¥ % % % % %

*/
/%
* JFE!! Imemepy (dest, sre, n) I A fE AT ds=es=10 7 B8 BL . 78 A% A8 FH IV
* T R T ik (ds=es=RZAE 0], fs=)a i 850, gs=null) , BRI
* AT NN HFE P X FE (ds=es=H P A2 0D o WAL H PRSP R s 7
* es AT AT, WIFEAE BT RGRE P H 1 B .
*/
/// ) WAFHE . NP HEE sre A TFAR R H] n AT 2 H (bt dest 4.
// B3 dest — EiHIHKIHAE, sre - FHIRERLEE, n - ZHIFEATE
// %0 - edi (HBHbIE dest), %1 — esi (JiHubik sre), %2 — ecx (FHi%n),
8 #define memcpy (dest, sre,n) ({ \

9 void * res = dest; \

10 asm_ (“cld;rep;movsbh” \ // M ds:lesi]EHF es: [edi], JfH esit++, edi++.
// LS ecx (n) F-77 6

11 ::’D” ((long) (_res)), 7S” ((long) (src)), “c¢” ((long) (n)) \

12 i %si” ex )\

13 res; \
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14 ))
15

10.19 segment.h X

10.19.1 ThieH A
VSO ST ey ] B 2 A7 S 5 B2 A7 AT DI P A7 R B 5

10.19.2 %R
5| linux/include/asm/segment. h 3Z{F

/1)) R fs Be e MUtk AR ) 71

// ZH: addr - $REM WAL,

// %0 = GRIEFA v) s %1 — (WAEHEE addr) .

// RIAL: GRIFINAE £s: [addr] A5 .

extern inline unsigned char get fs byte(const char * addr)
{

unsigned register char v;

asm (“movb %%fs:%1, %07 "=r” (_v): ’m” (%addr)) ;
return v;

}

[CO |2 O |O1 | [ DO [—

/1) EEE £s B e e Hulk A 1R

// ZH: addr - FEEMNAFHAE .

// %0 — GREIMT v); %1 - (WAFEHLEE addr) .

// RMl: REINAE £s: [addr] 4.

extern inline unsigned short get fs word(const unsigned short *addr)
{

unsigned short v;

asm__ (Cmovw %%fs:%1, 507 "=r” (v): m” (*addr));
return v;

}

[y ey g ol g fang |
o o1 [ [w o = o o

//// SEE s Borh R e kAL KT (4 ) .

// B addr - EENI N AL,

// %0 — GRMIMKT v); %1 - (WAFhE addr) o
// &I RBEINAE fs: [addr] MK F .

17 extern inline unsigned long get fs long(const unsigned long *addr)
18 {

19 unsigned long v;

20

21 asm__ (Cmovi %%fs:%1, 507 "=r” (v): m” (xaddr)); \

22 return v;

23 }

24

/11 B—FAFAE £s Bihde e W A7k A
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// B8 val - FI{H; addr - WAAHEE,
// %0 — AR (M val) s %1 — (HIAEHBAE addr) .

25 extern inline void put fs byte(char val, char *addr)

26 {

27 asm_ (“movb %0, %%fs:%17:: "r” (val), “m” (*addr)) ;
28 }

29

///] B FAFAE £s Bob e € WA bk Ab .
// ZH: val - FH; addr - PNAEHIAE.
// %0 — FAray (FE val)s %1 — (AAFHhbk addr) .
30 extern inline void put_fs word(short val, short * addr)

31 {

32 _asm_ ("movw %0, %%fs:%17:: "r” (val), ‘m” (*addr));
33}

34

/1)) KK FAFAE £ Bobda e WAEHIEAL .
/) ZH: val - KFH; addr - WML,
// %0 - FArEs (KA val) s %1 — (NAFHE addr) .
35 extern inline void put fs long(unsigned long val,unsigned long * addr)
36 {
37 asm__ ("movl %0, %%fs:%1”:: r” (val), ‘m” (kaddr)) ;
38 }
39
40 /#*
41 #* Someone who knows GNU asm better than I should double check the followig.
42 % It seems to work, but I don’t know if I'm doing something subtly wrong.
43 * — TYI, 11/24/91
44 * [ nothing wrong here, Linus ]
45 #/
/%
* LLFR BTN GNU -9 1) AN RO AF AR & R i AR . XS8R R, (AERAAITE &1
* L NERR
* —— TYT, 19914 11 A 24 H
* [ XA RA R, Linus |
*/

/1] B fs BeA AT A GEBERT) -
// Rl fs B AEas{E .
47 extern inline unsigned long get fs()

48
49 unsigned short v;

50 ~asm__ ("mov %%fs, %%ax” "=a” (v):);
5l return _v;

52 }

53

//// W ds B AE el -
// Rl ds Br A AL e E .
54 extern inline unsigned long get ds()

55 {

b6 unsigned short v;

57 asm__(mov %%ds, %%ax”: "=a” (v):);
b8 return _v;

59 }
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/)] WEE fs Baifiak.
/) ZH: val - Bl GEEEFRD

61 extern inline void set fs(unsigned long val)

62 {

63 ~asm__ (mov %0, %%fs”:: "a” ((unsigned short) val));
64 }

65

66

10.20 system.h 314

10.20.1 Lh g A
R ST B A AR T T SR G

b, s move to_user mode () 52T WAZAERIGIL AT RIN DI BIWI IR BERE. (4£55 00 PrAE IS
PO W R R, WRIRAE iret 84T HI4R1ESS 0.

FEVIHENESS 0 2T, HOCBCE SR, BULEATRFZ VI (R KIEE N H e i G R I AL 1 A 254
o, WK RIGPAT iret 54, MG IERGEVIHEIES 0 EHAT.

31 0
|E%
J5L ESP
J51 EFLAGS
|Em
Jii BIP

<— SPO-(TSS H1 /1] SS:ESP)

SP1-HiH) SS:ESP

A

€ Wl O3

B AR ETREERR S

55 0 e MRFIRIERE, B I EO BORMCHS B AW 21 A2 ACRS R 25 e], R B L 0 TF 4R
(¥7 640K Py f72 (], FLHER AL th RIT YA AR T A (AR . DTGP R ERG ) Jt SS AN it BSP St ELEHG B
A W HERARET A SRR 1 o

10.20.2 R#5iERE

53R linux/include/asm/system. h 3L

PIEE )R S
/) ZEREFIH iret 84 SN N DI B P At (WITEB(T45 0) &

1 #define move to user mode() \

2 asm (“movi %%esp, ¥heax|n\t” \ /] RAPHERGIREL esp B eax FF AR
3 “pushl $0x17\n|t” \ /) AR BOE BT (5S) Ak
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4 “pushl %%eax\n|t” \ /) RIG K RAT MR £ E (esp) AHk.
] “pushfl\n|t” \ /] PR A7 A% (ef lags) N AR
6 “pushl $0x0f\n\t” \ /] ¥ WA BUEFERT (cs) Ak
7 ‘pushl $1f\n\t” \ // ¥R S 1Ak (eip) AKk.
8 “iret\n” \ [/ PATHWIR EFE A, Bk 2R bR 1 4b.
9 “1:\tmovl $0x17, Bheax\n\t”\  // WHITRIATIES 0,
10 “movw %%ax, %%ds\n\t” \ /] HIUEAR B 25 A7 25 T ) A Ja 3 R 00 B
11 “movw %%ax, %%es|\n\t” \
12 “movw %%ax, %%fs\n\t” \
13 “movw %%ax, %%gs” \
14 20 Tax”)
15
16 #define sti() asm  (“sti”™::) /[ TR A G % eR
17 #define cli() _asm  (“cli”::) // RF W,
18 #tdefine nop() asm  (“nop™::) /] AR
19
20 #define iret() asm  (“iret”::) // WA
21

/1)) VEE T TR 2 R AL
/] ZH: gate_addr —HiBFFHLbE; type —FHIRFFHRAIAL; dpl —RIBFFEFAUZME; addr —fWFEHLIL .
// %0 — (HH dpl, type AA R IFRET) s %1 - GHBFHK 4 F5HuIE)
// %2 — (REFFE 4 7A5Hk) » %3 - edx (P HuIE addr) s %4 — eax (5= & A BO&HE47)
22 #tdefine _set gate(gate addr, type, dpl, addr) \

23 asm_ ("movw %%dx, %%ax\n\t” \ // K ImFE R 7 5 BT AL G B IR FFIE 4 715 (eax) o
24 “moviw %0, %%dx\n\t” \ /) WRBIARE T 5 WS = A R R 4 1 (edx) .
25 “movl %%eax, %1\n\t” \ [/ N BECE T TR TR 4 R 4

26 “movl %%edx, 527 \

27 2\

28 : 777 ((short) (0x8000+ (dpl<<13)+(type<<8))), \

29 0”7 (*((char *) (gate addr))), \

30 07 (% (4+(char *) (gate addr))), \

31 “d” ((char *) (addr)), “a” (0x00080000))

32

/1)) BT R AL

// ZH: n - WS, addr - PRI MR,

// &idt [n]XF R b 5 28 P RGR FFR T R AR TP IR AT 2R A2 14, FEE 0.
33 #define set_intr gate(n, addr) \
34 set_gate (&idt[n], 14, 0, addr)

/1] R BT AL

/) Z¥: n - WS, addr - FPRIREPMAZHLIE .

// &idt [n]XF R 5 28 P IR R R T R AR A TP IR IR RT 2R A2 15, FEZE 0.
36 #define set_trap gate(n, addr) \
37 set_gate (&idt[n], 15, 0, addr)

/1] wE RGBS

/) ¥ n - WS, addr - FPEIREPMAZHLIE .

// &idt [n]XF R b5 28 P I RGR FFR T R AR A TP IR AT 2R A2 15, FEE 3.
39 #define set system gate(n, addr) \
40 set _gate (&idt[n], 15, 3, addr)

/7] B B AT R EL
// ZH: gate addr —HidFFHbE; type —BFFHRAILAE; dpl —FHIRFFRBUZME;
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// base — B FEHNE; limit - BIRK. (BB
42 #define _set seg desc(gate addr, type, dpl, base, limit) {\

43 *(gate addr) = ((base) & 0xff000000) | \ /] RRTHIR 4 T
44 (((base) & 0x00£f0000)>>16) | \

45 ((limit) & 0xf0000) | \

46 ((dp1)<<13) | \

47 (0x00408000) | \

48 ((type)<<8); \

49 *((gate addr)+1) = (((base) & 0x0000fFff)<<16) | \  // k745G 4 75
20 ((1imit) & OxOffff); }

51

/1) FEAJRR MR EAL S RSB SR R /R T
/) B n - FEERRPRBFFDn P B AgHhE; addr - RSB/ RERRITE N3,
// type — FHIRFFH bR AR AT,
// %0 — eax (Mt addr) ; %1 — (FEEFFIn AL s %2 - EIARFFI n AL 2 4b)
// %3 — (WIARFFI n (b A 4 4b) 5 %4 - (BRI n bW 5 4b)
// %5 — (WIRFFI n (b WA 6 4b) s %6 - (BRI n bW 7 40)
52 #tdefine set tssldt desc (n, addr, type) \

53 asm_ (“movw $104, %1\n\t” \ // ¥ TSS KPETBANRIRFFA ESL (B8 0-1 F4795) o
54 “movw %ax, %2\nlt” \ /) BB IRONFRFF 2 2-3 210,

55 “rorl $16, %%eax\n\t” \ // HEEH RN ax H

56 “movh %%al, $3\n\t” \ // R IR T ARRAT A 4 .
57 ‘movb $” type 7 %4\n\t”\ /] FFRER BT ANRR ST LS 5 F

58 “movb $0x00, %5\n\t” \ /] HERFFEE 6 FHE 0.

59 “movh %%ah, %6\n\t” \ // R T AR AT T .
60 “rorl $16, %%eax” \ // eax iH%E,

61 2% (addr), w7 (x(n), m” x(n+2)), m” (x(nt+4)), \

62 ‘m” (x(n+5)), m” (k(n+6)), “m” (x(n+t7)) \

63 )

64

////] TEAJRR PR AT SRS BRI AT

// 0 = SEZARRFTRER addr - RSP IEHEE . TSRS BRI IE 0x89.
65 #define set tss desc(n,addr) _set tssldt desc(((char %) (n)), addr, “0x89")

[/ TEAJRR PR B R R IR AT .

// n = SEZARRFRE addr - SRS IEHEE . R R R ST 2R 0x82,
66 #define set ldt desc(n,addr) _set tssldt desc(((char *) (n)),addr, “0x827)
67
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10.21 include/linux/ B3R T B T4

53k linux/include/linux/B R TRISCHE

Name Size Last modified (GMT) Description
config.h 1289 bytes 1991-12-08 18:37:16 m
8 fdreg.h 2466 bytes 1991-11-02 10:48:44 m
&) fs.h 5474 bytes 1991-12-01 19:48:26 m
hdreg.h 1968 bytes 1991-10-13 15:32:15 m
1 head.h 304 bytes 1991-06-19 19:24:13 m
% kernel.h 734 bytes 1991-12-02 03:19:07 m
mm. h 219 bytes 1991-07-29 17:51:12 m
01 sched.h 5838 bytes 1991-11-20 14:40:46 m
) sys.h 2588 bytes 1991-11-25 20:15:35 m
tty.h 2173 bytes 1991-09-21 11:58:05 m

10.22 config.h 324

10.22.1 ThieH A

PRZIBC S SO o 8 SCIEH IR B v 5 2R A28 (HD_TYPE) mJiE T

10.22.2 K15+ B

B linux/include/linux/config. h 314

1 #ifndef _CONFIG H
#tdefine _CONFIG H

S*

I oo Do |
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|1 o |[on

—
O O |Cco

== IS =]
o DD [

—
(@a]

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

* The root—device is no longer hard-coded. You can change the default
* root—device by changing the line ROOT DEV = XXX in boot/bootsect. s
*/
/%

* R RF RSO LML T . BB boot/bootsect. s CHHAT

* ROOT DEV = XXX, ARA] LA (1 BRI B EAE

*/

S*
* define your keyboard here —
* KBD FINNISH for Finnish keyboards
* KBD US for US-type
* KBD GR for German keyboards
* KBD FR for Frech keyboard
*/

/%
* JEIXH E SUURI BRI -
* KBD _FINNISH 225 284,
* KBD_US j&3 At .
* KBD GR /& fli =t A .
* KBD FR &y CEtat.
*/

/¥*#define KBD US */

/¥*#define KBD GR */

/¥*#define KBD FR */

f#tdefine KBD FINNISH

J*
* Normally, Linux can get the drive parameters from the BIOS at
* startup, but if this for some unfathomable reason fails, you’d

* pe left stranded. For this case, you can define HD TYPE, which
* contains all necessary info on your harddisk.
*
* The HD TYPE macro should look like this:
*
* #define HD TYPE { head, sect, cyl, wpcom, Izone, ctl}
*
* In case of two harddisks, the info should be sepatated by
* commas
*
* #define HD TYPE { A, s, ¢, wpcom, 1z, ctl }, { A, s, ¢, wpcom, 1z, ctl }
*/
/%

W, Linux BEAETEJH I A BIOS TR HUIR AN A S50, AU A5 1 TR A R A
Horp GRS T 5 R

HD_TYPE W% % N X FERIIE R

#define HD _TYPE { head, sect, cyl, wpcom, lzone, ctl}

XFAWMER KO, S8EERNE T2 IT:

¥ X K K K X K KX X X
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* #define HD TYPE { h,s,c,wpcom, 1z,ctl }, fh,s,c, wpcom, 1z, ctl }

*/
36 /%
37 This is an example, two drives, first is type 2, second is type 3:
38
39 #define HD TYPE { 4,17, 615,300, 615,8 }, { 6,17, 615,300, 615,0 }
40

4__1 MITE: ctl 1is O for all drives with heads<=8, and ctl=8 for drives
42 with more than 8 heads.

44 If you want the BIOS to tell what kind of drive you have, just
45 leave HD TYPE undefined. This is the normal thing to do.

16 #/
/%
s NI, PR, BB LN 2, 55 2 MR 3.
*
* #define HD TYPE { 4, 17,615, 300, 615,8 }, {6, 17,615, 300,615,0 }
*

*

VR XNNEITEME, AEBCSLEK<K=S, W ctl ZFT 0, HELEEZ T 8,
* M) ct1=8,

*
s UURARAEAE BIOS 25 HIRERL AR A, B4 T ANE LHD_TYPE. JX & BRIk
*/

47

48 #endif

49

10.23 fdreg.h k34

10.23.1 T g IR

3k SO P LA W A R G P I — S 2 K KT PR 1/0 385110 bl P00 BRI 4 427 L et
B, A, IR BT, BT eSS o L D R 1048, 7 Al e
(FDC) ) TAEBUER, 4R 5 PRk 2 B A5 HL 0 52 SUIE S LU A AT A

CEFEIN A B ) 4 AN LT, SR R — AN B AN AL . T 1. M A b A LA T — s 1,

x REEHRRD

1/0 ¥ 5 TTATAR TR

0x3f2 HE vt A7 B A A )
0x3f4 M FDC FARE T 4%

0x3f5 /5 FDC $idis 27 17 2%

0x3f7 Hik PN T AT A

0x3f7 5 T A7 1 2 A7 (AL 22 2 1)

MCPIORT CHPERRID R 8 GRS, SRR DT R AR 3/
£ FDC LA R SR/ 28 11 DMA B irid K o
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FDC [ RS TF AL A 8 T &7, T W F il 88 FDC FHERA IR AN 4 FDD (AR o
WH, {E CPU In) FDC KRk &2 Wi sl FDC SRIBGRAE S S 1, B RS FF A7 2 PR 7, BUF
i FDC £l 27 A7 ds 2 kg, DL e iR 1 i 1)

FDC &t 0 . 2 N 27 feds (R & e as IS B Ara% . R g R feds), (AE—I %)
e — M3 e R ELEE s v 1) 0x3£5. 7R V) i) L5 B R AA48 N, FIREFE B DIO Jy A7 44254 0 (CPU
> FDC), Vi) HE M5 A7 gt 2 o 7E SR EE SR AT LE FDC A2 Ja A R se gh 4L, Tl 45 R8s
BEH 1T

B AT LAERZ 16 4. WA BAE) = AME: B BUTEY BRI SS R BL .

AP BUZ CPU 1) FDC RIEMr & F T HSEE T . BAMAME - DM EWELEMA 7T (MmA ).
HJGERE 08 F 1IN H. PATHYBUE FDC $ATAr 2 RS M1 EHATE B CPU AN, —fk
FEIELE FDC & H R BT SRR FN i & AT 145 . an S CPU & Hi 1) FDC x4 &AL 16504, W) FDC ] AL+ Wy
J53REk DMA 75 sHE T P SRR 1 5. DMA 7 U2 7E DMA 328 8L R, FDC 5 W AF A T8
AR 2 A AL 16 58 o BEIN) DMA P I35 S F A% i 15 T3 A5 53 %0 FDC,  d5¢Jim B FDC &t v I
W RAE 51550 CPU PATB BR 4 o 45 B B2 1 CPU 132HY FDC Bl 27 A7 2Rk [, MM 3RS FDC fr 2447
MR R B GE AR A A 0——7 F05 0 0 T8 IR [l 45 R (1) i A, WIN ] FDC A A v itk
A R IR .

10.23.2 3R

B linux/include/linux/fdreg. h 3T

*

* This file contains some defines for the floppy disk controller.
* Various sources. Mostly “IBM Microcomputers: A Programmers

* Handbook”, Sanches and Canton.

*/
/%

* LS I A BRI AR ) . XA B 2 ARYE, KRZ N A Sanches F Canton
* G )7 IBM TR HL: FRT RTF T

*/
#ifndef _FDREG H  // %€ CHRARBRARS B A2 A8 e S S0k
#tdefine FDREG H

[[S2B SNSRI

|0 [ |o»

/) REER A S bR ER T SR R

extern int ticks to floppy on(unsigned int nr);
extern void floppy on(unsigned int nr);

extern void floppy off(unsigned int nr);

extern void floppy select(unsigned int nr);
extern void floppy deselect (unsigned int nr);

— = = = =
e tocg g fang IS

// AT IR B i e R RF 55 10 5 o
15 /* Fd controller regs. S&C, about page 340 */
/% BREAE A (FDC) B7 o o 4 1 S&C 52y 340 5T */
16 #define FD_STATUS 0x3f4 /] FARDS A AFA G
17 #define FD_DATA 0x3f5 // s
18 #define FD DOR 0x3f2 /% Digital Output Register */
/] BUT T A e (AR BRI AA A ) o
19 #tdefine FD DIR 0x3f7 /* Digital Input Register (read) #*/
/] BTN Z AT A
20 #define FD DCR 0x3f7 /* Diskette Control Register (write)+/

—
(@)}
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22

/% Bits of main status register ¥/
/% FREFAEA S LRI & S */
f#tdefine STATUS BUSYMASK 0xOF

#define STATUS BUSY
#tdefine STATUS DMA
#tdefine STATUS DIR

#tdefine STATUS READY

/% Bits of FD STO */

0x10

0x20

0x40

0x80

SRR 0 (ST0) 4 LASRr i S #/

#define STO DS
#define STO HA
#define STO NR
#tdefine STO ECE
#tdefine STO SE

#tdefine STO INTR

37 /% Bits of FD STl */

0x03

0x04

0x08

0x10

0x20

0xC0

// 01 -

SRR FT 1 (ST &AL E X */

#tdefine ST1 MAM
#define ST1 WP
#define ST1 ND
#define ST1 OR
#define ST1 CRC

#tdefine ST1 EOC

/* Bits of FD ST2 */

0x01

0x02

0x04

0x10

0x20

0x80

SRR 2 (ST2) LRI S %/

fidefine ST2 MAM
fidefine ST2 BC

ftdefine ST2 SNS

0x01

0x02

0x04

/B A R A AT A o

/% drive busy mask */

[/ WENERAICAT CEEALA N — AR5 S

/% FDC busy */

[/ AP HIAR

/% 0— DMA mode */

// 0 = b DMA HiinALdatsizt, 1 - Sk DMA A,
/* 0- cpu->fdc +/

// AEHiJIR): 0 = CPU = fde, 1 - M.

/% Data reg ready */

[/ BR AT AR

/* drive select mask */

// WENZRIER S CRAEHWINIKGIZS) .

/* Head (Address) */

R TS

/* Not Ready */

/] WALREN A AR UT

/% Equipment chech error */

/) AT A (CRRETERUERED

/* Seek end */

// FE BT E B E AT 4

/% Interrupt code mask */

// RIARASAL CRRIBTIEERD , 00 — A4 I &R
MAFHEN; 10 - ML 11 - FDD #igiik & A

/% Missing Address Mark */

/) RELEIHHEFRE (ID AM) o

/* Write Protect */

/] ERP

/* No Data — unreadable */

/) ARAREFR IR X

/% OverRun */

// BHRALHET (DMA 88 iRE)
/* CRC error in data or addr */
// CRC K46 i -

/% End Of Cylinder */

// Vi — AN GE R KX S

/* Missing Addess Mark (again) */
/) RARBE bR .

/% Bad Cylinder */

// WETEIR

/* Scan Not Satisfied */
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/)RR (D R .

49 #define ST2 SEH 0x08 /* Scan Equal Hit */
/] KRS .

50 #define ST2 WC 0x10 /* Wrong Cylinder */
[/ WEE CREIRD S ART.

51 #define ST2 CRC 0x20 /* CRC error in data field */
// Bl CRC KLHHY .

52 #define ST2_CM 0x40 /* Control Mark = deleted #/

/) CEEE I B ER AR S o

54 /#* Bits of FD ST3 #/
JRIRAFAT 3 (ST3) KLU A& X +/

55 #tdefine ST3 HA 0x04 /* Head (Address) */
/] R

56 #tdefine ST3 TZ 0x10 /* Track Zero signal (1=track 0) +*/
/) FWIEE T .

57 #define ST3 WP 0x40 /* Write Protect #/
VARETVS A

58

59 /* Values for FD COMMAND */
/% BB A x/

60 #define FD RECALIBRATE 0x07 /* move to track 0 */
/) FEFRIE (kIR B FHETE)
61 #define FD SEEK 0x0F /* seek track */
/) WSk HE
62 ttdefine FD_READ 0xE6 /% read with MT, MFM, SKip deleted */
/) EEHE (MT ZREIESRAE, MEMASS, Bt miprEE) .
63 #define FD WRITE 0xChH /* write with MT, MFM */
// B T, MR .
64 #define FD_SENSEI 0x08 /* Sense Interrupt Status */
// R WRR S
65 #define FD SPECIFY 0x03 /% specify HUT etc */

/) BOEWENES S OUIERAR . SR EE RS .

67 /* DMA commands */
/% DMA £ 2> */

68 #tdefine DMA READ 0x46 // DMA i3, DMA J5xU5- (3% DMA %l 12, 11)
69 #define DMA WRITE 0x4A // DMA E#t, DMA J7 .

70

71 #endif

72

10.24 fs.h 34§

10.24.1 ThieHEiA
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10.24.2 Rf%EHR
FIF linux/include/linux/fs.h X4

1 /*
2 #* This file has definitions for some important file table
3 % structures etc.
4 %
/%
* RIS RLE LIRS I e L
*/
5
6 #ifndef FS H
7 #define _FS H
8
9 #include <sys/types.h> /) RIS, R T ARG,
10
11 /* devices are as follows: (same as minix, so we can use the minix
12 * file system. These are major numbers.)
13 #
14 * 0 — unused (nodev)
15 * 1 — /dev/mem
16 * 2 — Jdev/fd
17 * 3 — /dev/hd
18 * 4 — Jdev/ttyx
19 * 5 - Jdev/tty
20 * 6 — /dev/Ip
21  #* 7 — unnamed pipes
22 #/
/%
* RAEPTEHIRAWT: (5 ninix REM—FE, PrUAFRATA LA minix 1)
* FRG. PR ETERS Y. )
*
* 0 - BAHE (nodev)
* 1 — /dev/mem WAL 5 o
* 2 — /dev/fd R
* 3 - /dev/hd R
% 4 — /dev/ttyx tty AT
* 5 — /dev/tty tty SR Ao
* 6 — /dev/lp FIENR £
% 7 — unnamed pipes WHMAMEIE.
*/
23
24 #define IS SEEKABLE (x) ((x)>=1 && (x)<=3) /] TN LA HOE AL R
25

26 #define READ 0
27 #define WRITE 1

28 #define READA 2 /* read-ahead — don’t pause */

29 #tdefine WRITEA 3 /* “write-ahead” — silly, but somewhat useful */
30

31 void buffer init(long buffer end);

32

33 #tdefine MAJOR(a) (((unsigned) (a))>>8) /) BUESTT (ERET) .
34 #define MINOR(a) ((a)&0xff) // BURTFA (RBEHT)
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68
69
70
71

72
73
74
75
76
77
78
79
80
81
82

#tdefine NAME LEN 14 /] TR,
#tdefine ROOT INO 1 // MR A
#tdefine I MAP SLOTS 8 // 17T ST AR .
40 #define Z MAP SLOTS 8 /) Y (XBHY A7 B
#tdefine SUPER MAGIC 0x137F /] R BEEL
#tdefine NR OPEN 20 [/ FTH L
#define NR INODE 32

#tdefine NR FILE 64

#tdefine NR_SUPER 8

#tdefine NR_HASH 307

#tdefine NR BUFFERS nr buffers

#tdefine BLOCK SIZE 1024 /] BRI .

50 #define BLOCK SIZE BITS 10 /) BARYAFE P R

#ifndef NULL
tdefine NULL ((void *) 0)
ttendif

// AP AR 1 S

#tdefine INODES PER BLOCK ((BLOCK SIZE)/(sizeof (struct d inode)))

[/ AN BT ALE IO H S AL

#tdefine DIR ENTRIES PER BLOCK ((BLOCK SIZE)/(sizeof (struct dir entry)))

[/ RETESR EER. EIERN, EIER? L EIEWY L EE SRR

58 t#tdefine PIPE HEAD (inode) ((inode).i zone[0])

#define PIPE TAIL (inode) ((inode).i zonell])
#tdefine PIPE SIZE(inode) ((PIPE HEAD(inode)-PIPE TAIL (inode))& (PAGE SIZE-1))
#tdefine PIPE EMPTY (inode) (PIPE HEAD(inode)==PIPE TAIL (inode))

#define PIPE FULL (inode) (PIPE SIZE (inode)==(PAGE SIZE-1))
#tdefine INC PIPE (head) \

~asm__ ("7incl %0\n\tandl $4095, %0”:: “m” (head))

typedef char buffer block[BLOCK SIZE]; // B .

[/ B R L. (B EEL L L)
// EREFF R H bh SRR IR buffer _head RHII4ES .

struct buffer head {
char * b data: /* pointer to data block (1024 bytes) */ //HiEth.
unsigned long b blocknr; /* block number %/ VS
unsigned short b dev; /% device (0 = free) */ // BAEHEIIKSS.
unsigned char b uptodate; /) R KBRS EE.
unsigned char b dirt; /* O-clean, I-dirty ®/ //GMr&: 0-RIES, 1-E5%.
unsigned char b count; /* users using this block */ // {FHFIH 4.
unsigned char b lock; /% 0 — ok, 1 —locked */ // ZZPPIXETHHEEIE

struct task struct * b wait; // AR SRR G T X AR AT 55

struct buffer head * b prev; // W CXPUANE T2 X IE D
struct buffer head * b next; // T ¥t

struct buffer head * b prev free; // Wi —=WHL,

struct buffer head * b next free; // F—FWHL,
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83
84
85
86
87
38
89
90

91
92

/) WAL BRSO R Bl S

struct d inode {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

}s

short
short
long
long
char
char
short

i mode;
i uid;
i size;
i time;
i gid;
i nlinks;
i zone[9];

/) AR RS YE (rwx £7) .

/) P id G ERRRTT .
/]SRN CEATHD o

// ABEEINTE CH 19700 1.1:0 &k, ) .

// Hid G E IRAE4D) .

/] B (Z DA H SRIHR X 1 1 RD .
// BEE(0-6) A2 (7) BN 2 (8) @i .
// zone J&X RS, TIRERIXEL, ORI,

)/ KRRAERAERIG 1 WAL, BT 5105 dinode Se4RE.

93
94
95
96
97

116

—
[N}
w

—
(IS

2

—
Do
(@a]

—_
Do
»

—
[\
-3

[
[\
co

[
[\
©

—
w
o

struct m inode {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

short
short
long
long
char
char
short

i mode;
i uid;
i size;
i mtime;
i gid;
i nlinks;
i zone[9];

/% these are in memory also */
struct task struct * i wait;

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

}s

long
long
short
short
short
char
char
char
char
char
char

i atime;
i ctime;
i dev;

i num;

i count;

i lock;

i dirt;

i pipe;

i mount;
i seek;

i update;

/) SO E M (rwx A7)

// P id CCHHAE ERRRTE
/]SRN CEAED

// BN (3 19700 1. 1:0 &k, ) .

// M id CCHAE A e rI4) -

/) SO H I

// B (0-6) « IRz (7) BOBUE )42 (8) AR5,

/) ERRZ LT AR
// BJE iRl

// 11 R A BB MU .
// 1 RTER R ST
/)1 e

// 1T RS R I
/] BUERRE.

/) EAES () bR

// EERRE.

/] R

// HFFRE (Iseek ) .
/] EHFRE.

[/ SRS R AE SRS 1 R IR R RO

struct file {
unsigned
unsigned
unsigned
struct m

short
short
short

inode

off t f pos;

}s

f mode;
f flags;
f count;
* f inode;

[/ WAFP R R g5 1
struct super block {

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

short
short
short
short
short
short

s _ninodes;

S nzones;
s_imap_blocks;
s _zmap_blocks;

s firstdatazone;
s log zone size;

/] AR (RW AL

/] AT IR R RR &

[/ SNSRI COPFRE ) %
// FRIERN 45

[/ AL E CGEEMBED .

/W RE

[/ EHPHEL

[/ 3 R BT R R SR
A2 2 SVASIRE RO RS TTES (8
/] B ARSI

// log (st By . (LL2 AR
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146
147
148
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150
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>
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unsigned long s max size;
unsigned short s magic;

/% These are only in memory */
struct buffer head * s imap[8];
struct buffer head * s zmap[8];
unsigned short s dev;
struct m inode * s isup;
struct m inode * s imount;
unsigned long s time;
struct task struct * s wait;
unsigned char s lock;
unsigned char s rd only;
unsigned char s dirt;

}s

/] AR K
/] A RGERL

[/ 1T AL b BR e (B 8 B, TERIR 64M) .
/) ZRERPA P PR A CGE 8 B .

/] BRPTHE BT

/] BRSO R G A %I i W (isup-super 1)
/] BRI 1A

/[ BTN T

/] SRR R L

/] BBUERR& .

/] RBERR

/) EAEE () bk

/) WAL PRy, Bl 125-132 47584

struct d_super block f{
unsigned short s ninodes;

unsigned short s nzones;
unsigned short s imap blocks;
unsigned short s zmap blocks;
unsigned short s firstdatazone;
unsigned short s log zone size;
unsigned long s max size;
unsigned short s magic;

}s

/] 3CAE H RIS .

/) TR

/] EBIEL

/71 R B B o R s B

// BRI B P O P

/] AN

// log Bl HE/ @b . (LL2 K .
[/ XA R .

/] ARG

struct dir entry {
unsigned short inode; // 1R
char name [NAME LEN]; /) X4
b
extern struct m inode inode table[NR INODE]; /) 1 EREA (32T

extern struct file file table[NR FILE];

// CAFREH (64 T .

extern struct super block super block[NR SUPER]; // MZIREH (8 1) .

extern struct buffer head * start buffer; /) X AEE WAL E

extern int nr buffers;

/1) WA R U AL
// KL DN BRSO

extern void check disk change(int dev);

S

// REFE 2 I AR A S . G0 SRR S TR AL 1, AR IE] 0.
extern int floppy change (unsigned int nr);

// BEE A BhTR WS AR T T SR ) (R E SR N .

extern int ticks to floppy on(unsigned int dev);

// AR RE A .
extern void floppy on(unsigned int dev);
[/ RATEE W RELIR B 2% -

extern void floppy off(unsigned int dev);

/1] VAR SO R G A B ) o B
[/ R RERE SRR 0,
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177

178

179
180

181
182
183
184
185
186
187
188
189
190
191
192
193
194

195

196

extern void truncate(struct m inode * inode);

/7 R i1 SAE R

extern void sync inodes(void);

/) ERFTRE 1T A

extern void wait on(struct m inode * inode);

/) EERP (X B, WA A B . B EE block 7R & X N Z 85,

extern int bmap (struct m inode * inode, int block) ;

// AIEEE R block fEW & FXT N AR, FFiRMIFE R & L R2 S,

extern int create block(struct m inode * inode, int block) ;

// R EBE AN 1 TS,

extern struct m inode * namei(const char * pathname) ;

[/ ARPRERAR A N FT T SO AR

extern int open namei(const char * pathname, int flag, int mode
struct m inode ** res inode);

/) ORI 1 A (RN .

extern void iput(struct m_inode * inode);

/) RS R 1 AT 1A 1 R

extern struct m_inode * iget(int dev, int nr);

// M 175 3R (inode_table) PHRE—NZN 1 5 S0

extern struct m inode * get empty inode(void);

// SREC CHIE—) & IE A IRMA 145 s daEr Can2Jg NULL 2RI .

extern struct m inode * get pipe inode(void);

/) EM AR A IR e A e IR R BB 2% vh Sk R

extern struct buffer head * get hash table(int dev, int block);

/) MR ER e (87 hash R $k)

extern struct buffer head * getblk(int dev, int block);

/] B/ R

extern void 11 rw block(int rw, struct buffer head * bh) ;

// RETHR R

extern void brelse(struct buffer head * buf) ;

// R R R .

extern struct buffer head * bread(int dev, int block) ;

/) kA PR pP X B E sk N A7

extern void bread page(unsigned long addr, int dev, int b[4]);

[/ BCk—ANMRE AR, HAbnic e s B .

extern struct buffer head * breada(int dev, int block,...);

// W dev FUE AR R (KB, i) . RBEHS

extern int new block(int dev);

// BERE B X P s (KB, BifEE) block. BRI block H& iy B ELRFA

extern void free block(int dev, int block):

[/ R dev L —NE 1 AT A, IR R R

extern struct m inode * new inode(int dev);

/) RIS 1 (IR SO

extern void free inode(struct m inode * inode) ;

// RETTR RS T X

extern int sync dev(int dev);

// TR A T g

extern struct super block * get super(int dev);

extern int ROOT DEV;

/] BB RS

extern void mount root (void);
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202 #endif
203

10.25 hdreg.h 34

10.25.1 T g IR

10.25.2 R#5iERE

B linux/include/linux/hdreg. h X4

*

* a ques).
*/
/%

[OT [ Qo DO [

* This file contains some defines for the AT-hd-controller.
* Various sources. Check out some definitions (see comments with

* ASCAFSAT 28 AT BERLIE IS 10 3E o SR FARIBERE T AR
* S0 CHAT IS IR o

*/
#ifndef _HDREG H
#tdefine _HDREG H

[<© [Co |3 |

/* Hd controller regs. Ref: IBM AT Bios-listing +*/

/% THEL S HI e A7 eeim . 2 M. IBM AT Bios f2/% */

#tdefine HD DATA
#tdefine HD_ERROR
#tdefine HD_NSECTOR
#tdefine HD_SECTOR
#tdefine HD_LCYL
#tdefine HD HCYL
#tdefine HD_CURRENT
#tdefine HD_STATUS

0x1£0
Ox1f1
0x1£2
0x1£3
Ox1f4
0x1£5
0x1£6
Ox1£7

#tdefine HD PRECOMP HD ERROR

#tdefine HD_COMMAND HD STATUS

DO = [ [— == = === =
BlelxlslzlmElzRIElS

N
—_

ftdefine HD CMD

e

/% Bits of HD STATUS */

0x3£6

/% CTL when writing %/

/% see err-bits */

/% nr of sectors to read/write %/

/% starting sector */

/% starting cylinder */

/% high byte of starting cyl #/

/% 101dhhhh , d=drive, hhhh=head */

/% see status—bits */

/* same Io address, read=error, write=precomp */
/* same Io address, read=status, write=cmd */

[/ A EF A A

/% TEEDIRS T A8 -1 52 X (HD_STATUS) */

ftdefine ERR STAT
ftdefine INDEX STAT
ftdefine ECC STAT
#tdefine DRQ STAT
ftdefine SEEK STAT
29 #tdefine WRERR STAT
30 #define READY STAT
ftdefine BUSY STAT

DO DO DO DD DN DD
SIBIRISIS 2

|C»J|C»JC»J
DO = O

0x01
0x02
0x04
0x08
0x10
0x20
0x40
0x80

/] R PATH R .

/] WEIRG].

/* Corrected error ¥/ // ECC R4
/] GRS

/] FIELW

/] IR U

/] WRENERMERS U Ghgs) .

/) AR
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33 /* Values for HD COMMAND +/
/% A2 H (HD_CMD) %/
RESTORE
READ

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

WIN
WIN
WIN

WRITE

WIN

VERIFY

WIN

FORMAT
INIT

WIN
WIN

SEEK

WIN

DIAGNOSE

WIN

SPECIFY

/* Bits for HD ERROR */

0x10
0x20  // WX,

0x30 // HHX.

0x40  // HXEL.

0x50  // K& ALHiE .
0x60 // ¥EHlEsPIaik.
0x70 // FHE.

0x90  // ¥EHIHL Wi
0x91  // @LIRF RS H.

/) WA (B .

/% EERTAT A LURF LI S (HD_ERROR) %/

R AN

linux/include/

[/ PATE RIS 2 W 2 & LS E I AN . N A
//
// 2 2 I HE a2t
//
// 0x01 okt Hlitr S AR
// 0x02 P A HgiE 0
// 0x03 Jd DX X
// 0x04 ECC H A4 iy TR FF
// 0x05 570 Ak R A
// 0x10 ID ARk F
// 0x40 ECC 45 i%
// 0x80 R X
//
45 #define MARK ERR 0x01 /* Bad address mark ? %/
46 #tdefine TRKO ERR 0x02 /% couldn’t find track 0 */
47 #define ABRT ERR 0x04 Sk P %/
48 #define ID ERR 0x10 VLI IE 74
49 #define ECC_ERR 0x40 /¥ 2%/
50 #define BBD ERR 0x80 /¥ 2%/
51

/) WY XREH . ST SRS S

fendif

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

struct partition f{

boot ind;
head;
sector;
cyl;
sys_ind;
end head;

char
char
char
char
char
char
char
end cyl;

int start sect;
int nr sects;

char

end sector;

/% 0x80 — active (unused) */

S* P

S* P

S* P

S* P

S* P

S* P

S* P

/% starting sector counting from 0 */

S*

nr of sectors In partition ¥/
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10.25.3 HEER

BESRXR

N T T RAE R G TN, AEE T DA o 14 A pIX e BN X2 IR B X5
FEARERI . AP DX 4 ANRIUARG, BRI 16 P4, SRR IEE, AA8CA 2 X IR/
AES L (AL 5 S 5 AN B X5, WL R PT7R o 70 X RAF TRAE AL 149 0 AT 0 S 585 14> B3 [X [ Ox 1BE——0x 1FD
At

*k BEIXREN

frE EA s NG Ui W]

0x00 boot_ind | FHT | 5l AR 4 DA FR HAEA D SR 531
0x00-A ML X 51 FEAER G 0x80- %y X 5| T HAE

0x01 head T A RERHK S .

0x02 sector FAT | DGR XS (A7 0-5) FE a5 5 2 A (7 6-7) .

0x03 cyl T | RIS 8 7.

0x04 sys_ind FH | X EAFHT, 0x0b-DOS; 0x80-01d Minix; 0x83-Linux -

0x05 end_head | FI7 | MXHIGRIEL T .

0x06 end_sector | 17 | G bR IX 5 (2 0-5) RN &E R AT 15 & 2 A (62 6-7) o

0x07 end_cyl T | GRS K 8 4.

0x08——0x0b start_sect | K7 | X AEIEYH XS,

0x0c—0x0f nr_sects K5 | DX d B X A

10.26 head.h &

10.26.1 L g IR
head SLICAF, 5 X T 5 head. s FFH AR5 1 C FLF.

10.26.2 KE5iEH
F)FE linux/include/linux/head. h 314

1 #ifndef _HEAD H

2 #define _HEAD H

3

4 typedef struct desc struct { /1 XT BA IR RN AR 58 o a5 MUl BB A
5 unsigned long a,b; /) FEAEH 8 N, REANIAR TR AT 256 T,

6 } desc table[256];

7

8 extern unsigned long pg dir[1024]; // WAFIHEA . A HEDUN 4 597 WYEEHLEE 0 FF4f .
9 extern desc table idt, gdt; [/ HWHTART R, ARRTTER.

10

11 #define GDT NUL 0 /) ZJRRRFFR I 0 I, AH .
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12 #define GDT_CODE 1 /) LI, S N ARRAC B T I

13 #define GDT DATA 2 [/ 2T, N AR B R AT

14 #define GDT TMP 3 [/ 3, RGBUMIATT, Linux %A
15

16 #define LDT NUL 0 /] A SRR TR )5S 0 1, ANH

17 #define LDT _CODE 1 [/ LI, PR AR B IR A I

18 #define LDT DATA 2 [/ 2 I, S PR R B R R I

19

20 #endif

21

10.27 kernel.h 314

10.27.1 ThaesEik
S SCT LR YRR T A R S R AR

10.27.2 R RE
BIFE linux/include/linux/kernel.h

1 /*
2 #* ’kernel. h’ contains some often—used function prototypes etc
3 ¥

/%

* " kernel. h’ i ST 2835 FH pR BT IR AL 46

*/

// BGALZE e b R I N AE e TR R . HEBEBENEMAN . ( kernel/fork.c, 24 ),
4 void verify area(void * addr, int count);

// BN EER, RGHANIEI. ( kernel/panic.c, 16 ).
5 volatile void panic(const char * str);
// WAEEFTED (Bon) B%. ( init/main.c, 151).
6 int printf(const char * fmt, ...);
// WL AWFTEE Bk, YiaeS printf O #HF. ( kernel/printk.c, 21 ).
7 int printk(const char * fmt, ...);
/) 4E tty FPERERER TR . ( kernel/chr drv/tty io.c, 290 ).
int tty write(unsigned ch, char * buf, int count) ;
// JBHWZNAASICEE. ( lib/malloc.c, 117).
void * malloc (unsigned int size);

// BRHRERNSZ BN, ( lib/malloc.c, 182),

|co

[Re

10 void free s(void * obj, int size);

11

12 #tdefine free(x) free s((x), 0)

13

14 /%

15 #* This is defined as a macro, but at some point this might become a
16 * real subroutine that sets a flag if it returns true (to do

17 #* BSD-style accounting where the process is flagged if it uses root
18 #* privs). The implication of this is that you should do normal

19 * permissions checks first, and check suser() last.
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20 #/
/%
* I THIRREOE DL T e U, AR AR 7 K E v BUSO — AN SLIE I TR
* WIRIRADE true RFE R EArE CWERAE ] root BRI RERE R T AR &, TIIH]
* THAT BSD 5 A BITHIKRAREE) o XM VR IVAX T SE AT AR A, e B
* Farill suser O o

*/
21 #define suser () (current—>euid == 0) // KRR AT
22
23

10.28 mm.h 3

10.28.1 Ihgktmid
mm. b PR SO . T s ST P2 T KN JLA TR AR
10.28.2 XE3;F %
BIFE linux/include/linux/mm. h 3Z4F

1 #ifndef MM H
f#tdefine MM H

#define PAGE SIZE 4096 // R XA DT RN (T30 »

|01 [~ o Do |

/7 BTN DT PR A . AR [P DC TR o A 0T RS A mem map [ HCT A DLTHT
6 extern unsigned long get free page(void);

// FEFRE PP I A R — DU . AR U H SR P BCE $R e RN R
7 extern unsigned long put page (unsigned long page, unsigned long address) ;

// RSB AL addr FFARE— TR N AF . 4B SO R A4 mem map [T b5 | HICEE B
8 extern void free page (unsigned long addr) ;
9
0

—_

ttendif

—_
—_

10.29 sched.h 34

10.29.1 ThieH A

PR, 8 X T AR 450 task _structs HIEAFESS 0 Y, B S8 SR TS H0k B
FHSRE A N 207 2 bR B 2

10.29.2 RA5iERE

FIF linux/include/linux/sched. h X

1 #ifndef _SCHED H
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[y iyt el g ol [ fang |
0 [ o [0 [ [w Mo =[O [ [0 =3 [0 |01 [ [wo D

f#tdefine SCHED H

#define NR_TASKS 64 /) RGP RN RS GERD H.
#define HZ 100 /) ESURGE P A (1 AAf2%, RN 10ms)

#tdefine FIRST TASK task[0] // AT O LEBgER, FrLMRE S e e X— N5,
#define LAST TASK task[NR TASKS-1] // {R4-$u4 i )s —WiAE5 .

#include <linux/head.h> // head 330, € X T 5 head. s PR RH XM C FEF.

#include <linux/fs.h> /] SSRGS LOUER S5 (file, buffer head, m inode %§) .
#include <linux/mm. h> /) WAFE BRSO o S DTIRR /I a SORH— S8 G TR T ek £ AL
#tinclude <signal.h> /)G TR U E ST SR, B985 UGS B R AR,

#if (NR_OPEN > 32)
terror “Currently the close—on—exec—flags are in one word, max 32 files/proc”
ftendif

o

/) IXHLE ST BRI AT AT REAL RS .

#tdefine TASK RUNNING 0 // HREEAFBITHCHER L

#tdefine TASK INTERRUPTIBLE 1 /) BT ERPIRE .
#define TASK UNINTERRUPTIBLE 2 // SRR TAWTHWISEARIRA, EEHT 1/0 BAE%RR.
#define TASK ZOMBIE 3 /) R THEIEIRGS, & EIRET, HRHREE G T
#tdefine TASK STOPPED 4 /) HREEEIL.

#ifndef NULL

#define NULL ((void *) 0) // € XCNULL ikt

#endif

// AR GUH sk 0T . Linus WX NZ P 8K EZ —. ( mm/memory. ¢, 105 )
extern int copy page tables(unsigned long from, unsigned long to, long size);
/] REBOUR TR E M A AF R R TR A S . (mm/memory. ¢, 150 )

extern int free page tables(unsigned long from, unsigned long size);

// SRR RIRIMEIL R E . ( kernel/sched.c, 385 )

extern void sched init(void);

// BERRVHE RS, ( kernel/sched.c, 104 )

extern void schedule(void) ;

// e (FEBE) rh A BRI a4k ek 5, W B W 1 3F R VP W k(5 5. ( kernel/traps.c, 181 )
extern void trap init(void);

/) BN E R, RIGHEASEIEA. ( kernel/panic.c, 16 ).

extern void panic(const char * str);
/] FE tty REREKER TR . ( kernel/chr drv/tty io.c, 290 ).

extern int tty write(unsigned minor, char * buf, int count);
typedef int (*fn _ptr) () ; [/ € XPREFREN T,

[/ N HZECA A B AL B S, R T ORAF R DI 1387 IPATIRS(E B

struct 1387 struct {
long cwd; // EH#15 (Control word) .
long swd; // IREF (Status word) »
long twd; // tnidF (Tag word) .
long fip; /) WA SR AR FRE
long fes; /] b PRSI B 2 A7 4
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~ |O |O | | |O
SIBISISIS IS

71
72
73
74
75
76
77

long foo;
long fos;
long st spacel[20]; /% 8%10 bytes for each FP-reg = 80 bytes */

:};

[/ ARSI B (ZHINRIFIEED .

struct tss struc

t{

long back link; /% 16 high bits zero #/
long esp0;
long ss0; /% 16 high bits zero */
long espl;
long ssl; /% 16 high bits zero %/
long esp2;
long ss2; /% 16 high bits zero %/
long cr3;
long eip;
long eflags;
long eax, ecx, edx, ebx;
long esp;
long ebp;
long esi;
long edi;
long es; /% 16 high bits zero */
long cs; /% 16 high bits zero */
long ss; /% 16 high bits zero */
long ds; /% 16 high bits zero */
long fs; /% 16 high bits zero */
long gs; /% 16 high bits zero */
long 1dt; /% 16 high bits zero */
long trace bitmap; /* bits: trace 0, bitmap 16-31 */
struct 1387 struct i387;
I
[/ ATS GRS Hdngiti.
//
// long state 5B ATIRA (1 ATsdT, 0 nlasqT Ggigs) , >0 Bfs il
// long counter {ES5 1T IN )T H 4 G o) G ED
// long priority BATIL e . B4 IRz 4TI counter = priority, #KIBITHEK.
// long signal {55 BALE, AWK —MES, {95 =W E+1.
// struct sigaction sigaction[32] &5 HATIEIELH, XTNAF 54 LEPAT ERAERIAREAE B o
// long blocked WFE T S O N 52D
//
// int exit code A5 PATIE LR Y, LA HERE A EL .
// unsigned long start code AUAZELHbLE,
// unsigned long end code AR (F5ED .
// unsigned long end data K (FE0
// unsigned long brk REE CEED .
// unsigned long start stack MEfkEcHbE.
// long pid HEREFR RS GRS o
// long father RS .
// long pgrp REFEH 5
// long session DT
// long leader S E A
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// unsigned short uid HbriRs (HPid .

// unsigned short euid AR ide

// unsigned short suid TRAFEIH S id.

// unsigned short gid HIniRS (A id) .

// unsigned short egid HHH id.

// unsigned short sgid PRAFIIEH id,

// long alarm WEEE GHEED

// long utime M E&isfrmtnl GEED .
// long stime RGBT CHEED -
// long cutime TR P ASE AT .

// long cstime TR RFE BT,

// long start time R IRIZATIN Z)

// unsigned short used math #pidi: REMMH TUMLEEZ
//

// int tty A tty M s. -1 ZoREAaH.
// unsigned short umask A g e P B A

// struct m inode * pwd AT TAEEH R 1 A4 .
// struct m_inode * root MeH R 1 g,

// struct m inode * executable FATICAt 1 45,
// unsigned long close on exec FATH I ARSI KbrE . (ZW include/fentl. h)
// struct file * filp[NR OPEN] EFE{E H S 454 .
//
// struct desc_struct 1dt[3] AAFEWIRIERRET. 0-25, 1-CHEE cs, 2-%03E FIHERR B ds&ss.
//
// struct tss struct tss ABFREMAT RSB B4
//
78 struct task struct {
79 /* these are hardcoded — don’t touch */

80 long state; /* —1 unrunnable, 0 runnable, >0 stopped */
81 long counter;

82 long priority;

83 long signal;

84 struct sigaction sigaction[32];

85 long blocked; /% bitmap of masked signals */

86 /* various fields */

87 int exit_code;

88 unsigned long start code, end code, end_data, brk, start_stack;
89 long pid, father, pgrp, session, leader;

90 unsigned short uid, euid, suid;

91 unsigned short gid, egid, sgid;

92 long alarm;

93 long utime, stime, cutime, cstime, start_time;

94 unsigned short used math;

95 /# file system info #/

96 int tty; /% =1 if no tty, so it must be signed %/
97 unsigned short umask;

98 struct m_inode * pwd;

99 struct m_inode * root;

100 struct m_inode * executable;

101 unsigned long close on exec;

102 struct file * filp[NR OPEN];

103 /#* Idt for this task 0 — zero 1 — cs 2 — ds&ss */

104 struct desc struct 1dt[3];
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105 /#* tss for this task */
106 struct tss struct tss;
107 };

109 /*
110 * INIT TASK is used to set up the first task table, touch at
111  #* your own risk!. Base=0, 1imit=0x9ffff (=640kB)
112 =/
/%
* INIT TASK | &S | MEFE, BN, 3EAH1O!
* JLhk Base = 0, B limit = Ox9ffff (=640kB) .
*/
[/ RN AR S5 RIS 1 AMES IS .

113 #define INIT TASK \
114 /* state etc */ { 0,15,15, \ // state, counter, priority
115 /* signals */ 0, {{},},0, \ // signal, sigaction[32], blocked
116 /* ec, brk... #/0,0,0,0,0,0, \ // exit_code, start _code, end code, end data, brk, start_stack
117 /* pid etc.. #/0,-1,0,0,0, \ // pid, father, pgrp, session, leader
118 /* uid etc */ 0,0,0,0,0,0, \ // uid, euid, suid, gid, egid, sgid
119 /* alarm +/ 0,0,0,0,0,0, \ // alarm, utime, stime, cutime, cstime, start time
120 /* math */ 0, \ // used_math
121 /#* fs info */ -1,0022,NULL, NULL, NULL, 0, \ // tty, umask, pwd, root, executable, close on_exec
122 /* filp */ {NULL, }, \ // f£ilp[20]
123 {\ // 1dt[3]
124 {0,0}, \
125 /% 1dt %/ {0x9f, 0xc0fa00}, \ // fUigK: 640K, Fhk 0x0, G=1, D=1, DPL=3, P=1 TYPE=0x0a
126 {0x9F, 0xc0f200}, \ // ik 640K, JELht 0x0, G=1, D=1, DPL=3, P=1 TYPE=0x02
127 b\
128 /#tss*/ {0, PAGE SIZE+(long)&init task, 0x10, 0,0, 0, 0, (long) &pg_dir, \ // tss
129 0,0,0,0,0,0,0,0, \
130 0,0, 0x17,0x17, 0x17, 0x17, 0x17, 0x17, \
131 _LDT(0), 0x80000000, \
132 {3\
133 b\
134 }
135
136 extern struct task struct *task[NR TASKS]; // AL HN
137 extern struct task struct *last task used math; // _—AMfi i b H 28 O HEFRE .
138 extern struct task struct *current; /) HMEriEEAT
139 extern long volatile jiffies; [/ WIFHUTUa SR 1R 24 (10ms /%)«
140 extern long startup time; // FFHLETE] . M 1970:0:0:0 FFLA 1IN IR 2.
141
142 #define CURRENT TIME (startup time+jiffies/HZ) // 4uiitial (%D .
143

[/ ININGENR 2SR EL GENTITR] jiffies WiE4, N TN Exn () « ( kernel/sched. ¢, 272)
144 extern void add timer (long jiffies, void (kfn) (void));

// AR WA RENR . ( kernel/sched.c, 151 )
145 extern void sleep on(struct task struct ** p);

// AT RS ENR . ( kernel/sched. c, 167 )
146 extern void interruptible sleep on(struct task struct ** p);
// BB EIR )RR . ( kernel/sched.c, 188 )

147 extern void wake up(struct task struct ** p);
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149 /*
150 * Entry into gdt where to find first TSS. 0-nul, I-cs, 2-ds, 3-syscall
1561  * 4-TSS0, 5-LDI0, 6-1SSI etc ...
152 #/
/%
* FHE 1A TSSHESREFMALD, 0-%AH nul, 1-USE cs, 2-Hd5B ds, 3-FR %GB syscall
* A-ATZRABL TSSO, 5-Jmilsk LTDO, 6L RAB TSS1, 4.
*/
[/ EJRRPE 1 MESIRE B (TSS) MR Ik B FRE 5.
153 #define FIRST TSS ENTRY 4
[/ ERRRPE ARG ER DD R FNEFEARE 5.
154 #define FIRST LDT ENTRY (FIRST TSS ENTRY+1)
/) FEES, WHAESREFFE n MEEH 1SS MBFHIRES GEER) .
155 #tdefine TSS(n) ((((unsigned long) n)<<4)+(FIRST TSS ENTRY<<3))
[/ FEREN, WHEAESRETH n MEST LDT #iRFHIZRS] 5.
156 #define _LDT(n) ((((unsigned long) n)<<4)+(FIRST LDT ENTRY<<3))
[/ FEE S NS 0 MBS TS 579 tro
157 #define ltr(n) _ asm ("/tr %%ax”::"a” (_ISS(n)))
/) X IR n MES R R TR A A4y 1dtr,
158 #define 11dt(n) _ asm ("71dt %%ax”::"a” (_LDT(n)))
/) WOYRTIBATAE S LSS5 (RAES B PR, 5SS pid AFD o
// &M n - BEHMELS. H T ( kernel/traps.c, 79).
159 #define str(n) \
_asm__(“str %hax\nlt”\ /] VTS A Re T TSS B4 2k ax
“subl %2, %%eax\n|t” \ // (eax — FIRST TSS ENTRY*8) =»eax
“shrl $4, %%eax” \ // (eax/16) deax = H{AiESHS T
ma” () \
:7a” (0), 77”7 (FIRST TSS ENTRY<<3))

—
(@3]
o

—
[op}
—

[
o
N\

—
o
w

—_
(o)
~

—
[e}]
(@]

J*

* switch to(n) should switch tasks to task nr n, first

* checking that n isn’t the current task, in which case it does nothing.

* This also clears the IS—flag If the task we switched to has used

* tha math co—processor latest.

*/
/%

* switch to(n) ¥ UI#e A L4 BIMESS nr, BU no HEKIIMESS n A2 YRI5,

w WEEMAF A WA MR H o WERIRATVI BT SS il ( BEisdT) Al e

* PRALPEES I TE, WA T AT FF A4 cr0 TP TS FRa&.

*/
/) BN %0 — B TSS MmASHLbE (+&  tmp.a); %1 — FEHOHT TSS FERFFE (%&  tmp. b);
// dx — BrfES n ESEERT; ecx — BrES1EE task[n].
[/ P Im IR A tmp P, a RS 32 SRS A, b W TSS HIIEHERT . AT UIHLS, afH
/) WA (BB .

—
(o2
»

—
»
Q3

[
»
co

—
(@3]
Ne

—
-3
(=]

171 #define switch to(n) {\

172 struct {long a,b;} _ tmp; \

173 asm_ (“cmpl %%ecx, current\n|t” \ // RS n Y EMESE? (current ==task[n]?)

174 “je 1f\n\t”\ /) Jes WA AHSA, B

175 “movw %%dx, %1\n\t” \ /) BB S5 I FEAT D& tmp. b

176 “xchgl %%ecx, current\n\t” \ // current = task[n]; ecx = #EHI¥H TS
177 71 jmp %0\n\t” \ /) KBk, i AT A5 Ul .

178 “empl %%ecx, last task used math\n\t” \ // FAES EOAE Ak A5 0 2

179 “jne 1f\n\t”\ /) BN, B

180 “elts\n”\ /) BAESS EUAE I AR B, WG cr0 1 TS AR
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181
182
8

w

184
185

4}

// DU RS HE

//]" ” \

. // ”

(k&  tmp.a), m” (k& tmp.b), \

”d” (_TSS(n)), c¢” ((long) task[nl)); \

(FEA AR A BT AR5 5 D

186 #define PAGE ALIGN(n) (((n)+0xfff)&0xff{fff000)

187

188

199

200

201
202
203
204
205
206
207
208
209
210

/ WCEALTHME addr ACAEIARE b 1% BE L HE S B Gk lE 2 base) , 2 WA S B .

// %0 - Hiht addr fWF 2;
set base (addr, base) \

#tdefine
asm_ (

“movw %%dx, %0\n\t” \
“rorl $16, %%edx\n\t” \
“movb %%d1, %1\n|t” \
“movb %%dh, %27 \

2 m” (% ((addr) +2)),

1 d

ad

\
(x*((addr)+4)), \
7 (x((addr)+7)), \
7 (base) \

NRNE

g

>

%l — bl addr (W% 4; %2 — #Hhbl addr fWH2 7; edx — JEHubik bases

// &t base ik 16 47 (f7 15-0) =» [addr+2].

// edx FPHNEE 16 £7 (f7 31-16) D dx.

// FEhE 16 A7 A 8 47 (A7 23-16) = [addr+4] .
// etk 16 AL R 8 A (17 31-24) =¥ [addr+7] .

// BEEAL TR addr AR HARF P KB 7 B (BUK A2 Timit) o

// %0 — Ml addr;

ftdefine
asm_ (

“movw %%dx, %0\n\t” \
“rorl $16, %%edx\n\t” \
“movb %1, %%dh\n\t” \
“andb $0xf0, %%dh\n|t” \
“orb %%dh, ¥%dl\n\t” \
“movb %%d1, %17\

22 m” (k(addr)), \

“m” (x((addr)+6)), \
“d” (limit) \

. //a,X//)

%l — Hibk addr fi# 6 4b; edx - EEKAH limits
set limit(addr, 1imit) \

// B 1imit A% 16 A7 (7 15-0) =» [addr] .

// edx TS 4 7 (7 19-16) d1,

// BUE [addr+6] 7 =>dh, Hre 4 728

// 15 dh A 4 47 CRAF I K I AT 19-16) .

/) KRR A NARE R B I S 4 AL (O 19-16) Bl 1510
// IS [addr+6] 4.

[/ BB IR HR R T 1dt SRR LT B

#tdefine set base (1dt, base)

set base( ((char *)&(1dt)) , base )

[/ BCEJRTA TR 1t IR AT B T B

#tdefine set limit(1dt, limit)

// WS addr AEHEATT A LB L IE .

// edx —

#define _get base(addr) ({\

unsigned
~asm_ (

long  base; \

“movb %3, %%dh\n|t” \
“movb %2, %%dl\n\t” \
“shll $16, %%edx\n\t” \
“movw %1, $%dx” \

2 "=d” (__base) \
2 m” (%((addr)+2)), \

__base;})

“m” (x((addr)+4)), \
m” (x((addr)+7))); \

set limit( ((char *)&(1dt)) , (limit-1)>>12 )

g5 set base () IEUFAH & .
TP ( base); %1 — Huhk addr fi#% 2; %2 — Hilik addr W% 4; %3 — addr fW#% 7.

// Bl [addr+7] 4b3Eht &y 16 A7) 8 47 (f7 31-24) > dh,
// W laddr+4] bk Ry 16 A7 A% 8 47 (7 23-16) = d1,
// bbb 16 78 2] edx HEy 16 74k

// W [addr+2] 4bHEHEAK 16 A7 (f7 15-0) P dx.

// WM edx W& 32 AL B bk
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225

[/ BURBIIATFR T 1dt Prig BOiA ST b at .
226 ttdefine get base(1dt) _get base( ((char *)&(1dt)) )
227

/] WBOEFERT segment [ BKAA.

// %0 — FETUBAAE (AT HD s %1 - BUEPETT segment.
228 ttdefine get limit (segment) ({ \
229 unsigned long _ limit; \
230 asm_ (7Isll %I, %0\n\tincl %07 "=r” (__limit): r” (segment));
231  limit;})
232
233 #endif
234
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10.29.3 HEER
10.29.3.1 1%%'{*&,\51“:&.\

Figure 7-1. 88386 32-Bit Taszk State Segment

31 23 15 2 @
1/0 néP BASE OB BB0 O : AOBO 0606 |ﬁ_64
| 1
pPeeoeoeononenenonse LDT 60
|a PPOAB B a:a PPBBOBA Gé 5C
|B PEBAB D a:a PEBBOAA Fé 58
ppeoaveonnononoe DS 54
|a R a:a PPABOBA 3% 5@
| 1
|a R EEEEE cs ac
| 1
beceeooee XEEEEEEE ES 48
1 1
EDI 44
1 1 1
| 1 |
ESI 40
i i i
EBP ac
i i i
ESP 18
i ] i
EBX 34
i i i
. EDX . 30
' ECX ' 2C
i i i
EAX o8
i i i
. EFLAGS . 24
1 1 1
. INSTRUCTION POINTER CEIP) | 2@
: CR3 (PDPR) : 1ic
L a:a PPABOBA 3%2 18
| |
. ESP2 . 14
L a:a PEBBOAA 3%1 1@
| |
. ESP1 . e
L a:a PPABOBA séa
' ESP@ '
i i
Peeooeoneopneoeeoanl| Back Link 1o PREVIOUS TSS

NOTE
@ MEAMS INTEL RESERUED. DO NOT DEFIME.

CPU AT 55 F5 LT A 15 BAAEAE T — MR B, AT 45 IR B (task state segment — TSS) .
B 5 AT 80386 11451 TSS #& 2.
TSS H BT Loy A 2K
1. CPU fERHTAT 5 VI i 5B (1 sh A4 B . XL F B
o WHZ1E2s (EAX, ECX, EDX, EBX, ESP, EBP, ESI, EDI);
o B{&AFEAS (ES, CS, SS, DS, FS, GS);
o WrEZATAs (EIP);
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o ¥RATREN (EIP);
I —NATAES 1 TSS PHERRF (SR [H] A 5D .
2. CPU BZHUHASH MESHE EE. X7 EA:
o B4 LDT M35
o SHATS VL H RN %72 (PDBR);
o FERLZ 0-2 [FIMEARTEEE
o TS AT VIR T3 CPU 77 A2 — MR (debug) S5 1 T-LURFAT CRRERER A7)
o 1/0 LbAsAr FFE M hE (LK B RAE TSS A E LR, 7F TSS iR i),

E 55 IR BCAT AT SR 25 [ (AR 7« 55 02 SRBARL, AR5 IR BOR A b 17K e S
BT IEAEPATAESS IR TSS S2 BAESS # A7 as (TR) KA. 484 LTR AT STR HIRAB AN BT 55 2 7 & o
LA (fE55 W A7 AT LR 23 )

1/0 EEAEQ7 B A 14 1 R 1 A4S T/0 311 bunss 11 41 f LR A st 1/0 47 BFEsbE+5, {7 R Fs
1 Ab. Efidite, 4383 1A 1/0 #5840 (IN, INS, OUT, OUTS), CPU 155Gt Y uikn g &
NFREBR A AR TOPL, MBI AAE 2, BT 1/0 8E . WAL, A4 CPU B AAL A TSS
(1) 1/0 LASALIE o U SRAH Y LU AL A AL, = e — MR S, Nk AT % 1/0 $1EE
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10.29.3.2 ERHIREF

Figure 6-1. Protection Fields of Segment Descriptors
DATA SEGHMENT DESCRIPTOR
31 .23 I15 I? a
ZlE2la| LIMIT & TYPE
E|g|u]| 192..16 F| DFPL
2L & 1|B|E|H|H

SEGMENT LIMIT 15..8

EXECUTABLE SEGMENT DESCRIFPTOR

k|

15

LIMIT
19..16

ek
oD

TYPE
1|B|G|R|H

L
P| DPL
i

SEGMENT LIMIT 15..8

SYSTEM SEGMENT DESCRIPTOR

|

15

LIMIT
1?2..16

b
[k —f--]

DPL TYPE

.
P
i

SEGMENT LIMIT 15..8

A — ACCESSED E — EXPAND-DOUN
AVL — AVAILABLE FOR PROGRAMMERS USE G — GRANULARITY

B - BIG P — SEGMENT PRESENT
G — GCONFORMING R — READABLE

D — DEFAULT u — WRITABLE

DPL — DESCRIPTOR PRIVILEGE LEUVEL

10.30 sys.h &

10.30.1 Lh g A

sys. h SKSCPRFIHY T ARZH BT R GE T s B S 2, AR R e i e gt

10.30.2 XALiERF

53 linux/include/linux/sys.h 34

extern int sys setup();

// FEFPIR

extern int sys exit();

2T 0 B VIRV B rA B

(kernel/blk drv/hd.c, 71)

Ho (kernel/exit.c, 137)
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3 extern int sys fork(); /) B, (kernel/system call.s, 208)
4 extern int sys read(); // B (fs/read write.c, 55)
5 extern int sys write(); /) EXA (fs/read write.c, 83)
6 extern int sys open(); // FTIF3CA (fs/open.c, 138)
7 extern int sys close(); // FAXAE. (fs/open.c, 192)
8 extern int sys waitpid(); /) iR, (kernel/exit.c, 142)
9 extern int sys creat(); // B, (fs/open.c, 187)
10 extern int sys 1link(Q); // QA SO A (fs/namei.c, 721)
11 extern int sys unlink(); /) MEE—A 4 (BB SCAF) - (Fs/namei. c, 663)
12 extern int sys execve(); /] PATREF (kernel/system call.s, 200)
13 extern int sys chdir(); // TEECHTETH % (fs/open.c, 75)
14 extern int sys time(); // BUCARETIFTE] (kernel/sys.c, 102)
15 extern int sys mknod(); /) SR FATRF IR SCA (fs/namei.c, 412)
16 extern int sys chmod(); // Bt E (fs/open.c, 105)
17 extern int sys chown(); /) BTG LT R A . (fs/open.c, 121)
18 extern int sys break() ; // (-kernel/sys.c, 21)
19 extern int sys stat(); /) A AR A WO PR R B . (Fs/stat. ¢, 36)
20 extern int sys lseek(); /) BEHUEALEL/ S AR o (fs/read write.c, 25)
21 extern int sys getpid(); // WO id. (kernel/sched. ¢, 348)
22 extern int sys mount(); /] MRS . (fs/super.c, 200)
23 extern int sys umount () ; /) HIE RS (fs/super.c, 167)
24 extern int sys setuid(); // WCEREA T ido (kernel/sys.c, 143)
25 extern int sys getuid(); // BUGHFRER P id. (kernel/sched. ¢, 358)
26 extern int sys stime(); /) WHE RGN H B, (~kernel/sys.c, 148)
27 extern int sys ptrace() ; // R (-kernel/sys.c, 26)
28 extern int sys alarm() ; /) WOE R, (kernel/sched. c, 338)
29 extern int sys fstat(); /) AFR SRRSO PR ASE R . (Fs/stat. ¢, 47)
30 extern int sys pause() ; // EHEHFEIEAT (kernel/sched. ¢, 144)
31 extern int sys utime(); /7 BSAR SCAH T) FM e T (fs/open.c, 24)
32 extern int sys sttyQ; // BEN L N TR . (-kernel/sys.c, 31)
33 extern int sys gtty(); // B&IAT WA B (-kernel/sys.c, 36)
34 extern int sys access(); /) KA A SV R AR . (fs/open. ¢, 47)
35 extern int sys nice(); // W EBEREPAT LA (kernel/sched. ¢, 378)
36 extern int sys ftime(); // BUCH HAFIETR] (-kernel/sys. c, 16)
37 extern int sys sync(Q); [/ T SR b 5 % g R B . (fs/buffer.c, 44)
38 extern int sys kill(); /] BibE— AR, (kernel/exit.c, 60)
39 extern int sys rename () ; /] RS (-kernel/sys.c, 41)
40 extern int sys mkdir(); // B H %, (fs/namei.c, 463)
41 extern int sys rmdir(); // MIBRH . (fs/namei.c, 587)
42 extern int sys dup(Q); /] BRI A (fs/fentl.c, 42)
43 extern int sys pipe(); /] BIREEIE, (fs/pipe.c, T1)
44 extern int sys times(); // OB ATIN ] (kernel/sys.c, 156)
45 extern int sys prof(); // REFPHAT I R X Jk . (-kernel/sys. ¢, 46)
46 extern int sys brk(); /) BB IERKE., (kernel/sys.c, 168)
47 extern int sys setgid(); // WEIERA id. (kernel/sys.c, 72)
48 extern int sys getgid(); // BUEFEA id. (kernel/sched. c, 368)
49 extern int sys signal () ; // a5, (kernel/signal.c, 48)
50 extern int sys geteuid(); // BURFEGRH - id. (kenrl/sched. ¢, 363)
51 extern int sys getegid(); // BUHFER A id. (kenrl/sched. c, 373)
52 extern int sys acct(); // BRI (-kernel/sys.c, 77)
53 extern int sys phys(); // (-kernel/sys.c, 82)
54 extern int sys lock(); // (-kernel/sys.c, 87)
55 extern int sys ioctl(); /] BEEE . (fs/ioctl.c, 30)

424



W10 %= WE X linux/include/

74
75
76
77
78
79
80
81
82
83
84
85
86
87

extern int sys fentl(); // SRR ERAE (fs/fentl.c, 47)
extern int sys mpx(); // (-kernel/sys.c, 92)
extern int sys setpgid(); // WCEEREA id. (kernel/sys.c, 181)
extern int sys ulimit(); // (-kernel/sys.c, 97)
extern int sys uname() ; /] BIRRGUE B (kernel/sys. c, 216)
61 extern int sys umask() ; // BUERIA ST G 2 s A . (kernel/sys.c, 230)
62 extern int sys chroot () ; /] BB RE . (fs/open.c, 90)
extern int sys ustat(); /] B RGAE B . (fs/open.c, 19)
extern int sys dup2(); /) ISR (fs/fentl.c, 36)
extern int sys getppid(); // BUAZHERE id. (kernel/sched. ¢, 353)
extern int sys getpgrp(); // WOHFEA id, 25T getpgid(0) . (kernel/sys.c, 201)
extern int sys setsid(); /) AR IEATRE T (kernel/sys.c, 206)
extern int sys sigaction(); /] BUURAE T A R . (kernel/signal.c, 63)
extern int sys sgetmask() ; // WUR S BEA (kernel/signal.c, 15)
70 extern int sys_ssetmask() ; /) WEAE SR, (kernel/signal.c, 20)
71 extern int sys setreuid(); // WEELS /AW id. (kernel/sys. c, 118)
72 extern int sys setregid(); /) WERSLS /BG4 id. (kernel/sys.c, 51)

/) FRGEHRIRBEREE R . T RGBS (int 0x80) , R NBkEL

fn ptr sys call tablel[] = { sys setup, sys exit, sys fork, sys read,

sys write, sys open, sys close, sys waitpid, sys creat, sys link,

sys unlink, sys execve, sys chdir, sys time, sys mknod, sys chmod
sys chown, sys break, sys stat, sys lseek, sys getpid, sys mount

sys umount, sys setuid, sys getuid, sys stime, sys ptrace, sys alarm,
sys fstat, sys pause, sys utime, sys stty, sys gtty, sys access

sys nice, sys ftime, sys sync, sys kill, sys rename, sys mkdir,

sys rmdir, sys dup, sys pipe, sys times, sys prof, sys brk, sys setgid
sys getgid, sys signal, sys geteuid, sys getegid, sys acct, sys phys
sys lock, sys ioctl, sys fentl, sys mpx, sys setpgid, sys ulimit

Ssys uname, sys umask, sys chroot, sys ustat, sys dup2, sys getppid,
Sys getpgrp, sys setsid, sys sigaction, sys sgetmask, sys ssetmask,
sys setreuid, sys setregid };

10.31 tty.h 3¢

10.31.1 ThieHEiA

10.31.2 {RSERE

FZR linux/include/linux/tty.h 3

|2 [O |01 W~ [Lo DO [—

*
*
*

tty. b’ defines some structures used by tty io.c and some defines.

* NOTE! Don’t touch this without checking that nothing in rs_io. s or
* con_io. s breaks. Some constants are hardwired into the system (mainly
* offsets into 'tty queue’

*/
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—
(=N Ne)

== IS =]
o DD [

—
(@a]

—
>

[a——y
-3

1S |5 I
O O [0

)
—_

5313 ]

/%

* T tty. b R T tty io. c FEFPALH ISR Ee SE R R e 2 3

*

* TR EIEEOX A E XN, —EERA rs io. s B con io. s FEF AL HIBL ) B,

* IERGT ALY B2 HESERTHN (F2E—L tty queue FIIWBED -

*/

#ifndef TTY H

ttdefine TTY H

#tinclude <termios.h> // Pumm N BRGSO, E T g PP O &
#tdefine TTY BUF SIZE 1024 // tty PR KN,

/]ty SR IR S -

struct tty queue f{
unsigned long data; [/ FEREBABN G DX TR R EE CERFELL2?])
// KT ER I S, DA TSR s 1 HB L
unsigned long head; /] G D TP B AR
unsigned long tail; [/ X PR ETRE .
struct task struct * proc list; // Z5fputiEdIZE.
char buf[TTY BUF SIZE]; // BN G X

}s

/) BAFRT tty A R X A E R . (tail 76T, head fE)5) -
[/ a P DXAREFETRS 1 N, JRERR.

#define INC(a) ((a) = ((a)+1) & (TTY_BUF _SIZE-1))

/) a P IXFREN IR 140, JFIEIR.

#tdefine DEC(a) ((a) = ((a)-1) & (TTY_BUF SIZE-1))

// G RE BABI X .

#tdefine EMPTY (a) ((a).head == (a). tail)

[/ G IE A AFTR AR S CRR XKD

#tdefine LEFT(a) (((a).tail-(a).head-1)&(TTY BUF SIZE-1))

[/ X R e — ML .

#define LAST (a) ((a).buf[(TTY BUF SIZE-1)&((a).head-1)])

/) GRIRIRE CUER o 1 s

#define FULL(a) (!LEFT(a))

[/ BT R AR I A A B

#define CHARS(a) (((a).head-(a).tail)&(TTY BUF SIZE-1))

// M queue BABIRZE ph X P45 (N tail &b, JfH. tail+=1).
ttdefine GETCH(queue,c) \

(void) ({c=(queue). buf[ (queue). taill;INC((queue). tail) ;})

// 4E queue BAFIIRZZ X 1 SUE —F4F (FF head &b, FFH head+=1) .
#tdefine PUTCH(c, queue) \

(void) ({(queue). buf [ (queue). head]=(c) ; INC ((queue). head) ;})

// P e B AT R

#tdefine INTR CHAR(tty) ((tty)->termios.c_cc[VINTR]) // PR
#tdefine QUIT CHAR(tty) ((tty)->termios.c cc[VQUIT]) // BHFF.
#idefine ERASE CHAR(tty) ((tty)->termios.c cc[VERASE])  // HIER%T.
#tdefine KILL CHAR(tty) ((tty)->termios.c_cc[VKILL]) /] ZIERT.
#define EOF CHAR(tty) ((tty)->termios.c cc[VEOF]) /] SCAFEEHRTT
#tdefine START CHAR(tty) ((tty)->termios.c cc[VSTART])  // FFU&4%F.
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42

43

44

45
46

47
48
49
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
75
76
77
78

#tdefine STOP_CHAR(tty) ((tty)->termios.c_cc[VSTOP]) /] ERT.
#define SUSPEND CHAR(tty) ((tty)->termios.c cc[VSUSP]) // H:&E4fF.

// tty BEghir .

struct tty struct {
struct termios termios; // i 1o JRPEFNES ] E AT E s S50
int pgrp; // P @A .
int stopped; /) AR
void (kwrite) (struct tty struct * tty); // tty BeEREsEr.
struct tty queue read q; // tty BEBAF.
struct tty queue write q; // tty BBAF.
struct tty queue secondary; // tty FBBAE (O A7 P 51)
& // TR () R CBA A .
extern struct tty struct tty table[]: // tty G
VZ3 intr="C quit="/ erase=del kill="U
eof="D vtime=\0 vmin=\1 sxtc=\0
start="0 stop="S susp="7 eol=\0
reprint="F discard="U werase="W Inext="V
eol2=\0
*/
/% P intr="C B quit="| M erase=del A kill="U
* LR eof="D  vtime=\0 vmin=\1 sxtc=\0
* JT4G start="Q {51k stop="S il susp="7 TEEH eol=\0
* B reprint="R EF discard="U werase="W lnext="V
* fT45 W e012=\0
*/

/) AR N ASCLT il . [8 i3kl

#tdefine INIT C CC 7\003\034\177\025\004\1011\0\021\0231032\0\022\017\0271026\0”
void rs init(void); // B AT EYG. (kernel/chr drv/serial.c, 37)
void con init (void); /) ¥EHI AR RIEEA . (kernel/chr drv/console.c, 617)
void tty init (void); // tty #IiEt . (kernel/chr drv/tty io.c, 105)
int tty read(unsigned ¢, char * buf, int n); // (kernel/chr drv/tty io.c, 230)
int tty write(unsigned ¢, char * buf, int n); // (kernel/chr drv/tty io.c, 290)
void rs write(struct tty struct * tty); // (kernel/chr drv/serial.c, 53)
void con write(struct tty struct * tty); // (kernel/chr drv/console.c, 445)
void copy to cooked(struct tty struct * tty); // (kernel/chr drv/tty io.c, 145)
ftendif
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10.32 include/sys/B FE a3 {4

F)F& linux/include/sys/B R THIXH

Name Size Last modified (GMT) Description
Ea stat.h 1304 bytes 1991-09-17 15:02:48 m
gg times. h 200 bytes 1991-09-17 15:03:06 m
%% types.h 805 bytes 1991-09-17 15:02:55 m
£ utsname.h 234 bytes 1991-09-17 15:03:23 m
£] wait.h 560 bytes 1991-09-17 15:06:07 m

10.33 stat.h ¥4

10.33.1 T g IR

ZSKICPFU] T R stat O IR [PIRORC RIS RAY, DUk LY@ PR IR

10.33.2 K#BiERE

5|k linux/include/sys/stat. h 304

~ PR,

1 #ifndef _SYS STAT H
#tdefine _SYS STAT H

O[O [0 [ O |01 W Lo o |

—_

rtocgicg g
= o DO [—

—
(@)

ttinclude <sys/types.h>

struct stat {
dev t

st _dev;
st _ino;
st _mode;

st nlink;

st uid;
st gid;
st _rdev;
st size;

st atime;

/] EAA BT
/) A AR

/) SCAF g CIRIED
[/ AR RE ST AL
/) SRR (BR ) 5
/] SIS

[/ BER T (WERSCAF AR IR 0 745 SCAF BRSO

/] AR CFHTHED

[/ B (R ViRl e
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time t st mtime; // BJS1EHUFE],
time t st ctime; // BJ5 W ABCNTA].
I

[y =gy i=

// LAFIXEE R st mode 18 HIFF5 4 FK.
// SO
20 #define S _IFMT 00170000  // SCEESRR,
#define S IFREG 0100000 //E A
#define S IFBLK 0060000 /) BERRR () SC.
23 #define S IFDIR 0040000 // H A
24 #define S IFCHR 0020000 /] RS
25 #define S _IFIFO 0010000  // FIFO BRikcft.
/A B A
26 #define S ISUID 0004000 [/ PATIHEE R S ID (set—user—1D) .
27 #define S ISGID 0002000 [/ BT EEA 1D,
28 #define S_ISVTX 0001000  // XFFHE, SZHRMMEFRE.

[N
—_

[\
Do

29
30 #define S_ISREG (m) (((m) & S_IFMT) == S IFREG) // {JE 75 Mk
31 #define S_ISDIR (m) (((m) & S_IFMT) == S IFDIR)  // J&7% H X

32 #define S_ISCHR (m) (((m) & S_IFMT) == S IFCHR)  // R TFFFs 1
33 #tdefine S ISBLK (m) (((m) & S_IFMT) == S IFBLK) // J&fEhif% e CiFs
34 #define S ISFIFO (m) (((m) & S_IFMT) == S IFIF0)  // #&75 FIFO ¥kt
35

36 #define S_IRWXU 00700 /) fEERLEE. 5. $AT/ R,

37 #define S IRUSR 00400 /) F ],

38 #tdefine S_IWUSR 00200 // fEEEV,

39 #define S_IXUSR 00100 /) 4E EPAT /AR

40

41 #define S_IRWXG 00070 [/ MBI AR B $UT/ R,

42 #define S_IRGRP 00040 /) MRV

43 #define S_IWGRP 00020 /] MR VAT

44 #define S IXGRP 00010 /] MR RIAT /AR V]

45

46 #define S_IRWXO 00007 /) HAb A 5. PAT/ RV

47 #define S_IROTH 00004 /) HANBEVFA] .

48 #define S_IWOTH 00002 /) HANE VAT,

49 #define S_IXOTH 00001 /) HABNIAT /AR VFA] .

50

51 extern int chmod(const char * path, mode t mode) ; /) BB E .

52 extern int fstat(int fildes, struct stat *stat buf); // W52 SCAFAIRRIN SCARRESE B

]

t mkdir(const char * path, mode t mode); // Bl H %,

t mkfifo(const char * path, mode t mode) ; // BIEEE .

55 extern int stat(const char *filename, struct stat *stat buf); // HUFgE 32 HSCAHRASE B
56 extern mode t umask(mode t mask); // W& JBMFI,

53 extern i
54 extern i

S5 B

58 #endif
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10.34 times.h 4%

10.34.1 ThieHEiA

S S T ST SR ) SRR A S5 R tms. B times O BRBCR[A. HF time t EALE
sys/types. h 8 X & LT —ANREURT times () .

10.34.2 REERE
BFE linux/include/sys/times. h 3T

#ifndef _TIMES H
#tdefine _TIMES H

#include <sys/types.h> [/ RIS, 8 LT IR ARG E LT,

struct tms {
time t tms utime; // H/EHIF CPU ],
time t tms_stime; // &R (NH%) CPU I A],
time t tms_cutime; // CZ1bLp-rdtFAEH I - CPU I,
time t tms_cstime; // C&1LRFEtFEAEH 1 RS CPU (],

I
extern time t times(struct tms * tp);

fendif

|5 15 = 1% I8 1213 1o 100 1~ 108 1001 1 100 f00 11—

10.35 types.h 34

10.35.1 IhgEdA

types. h SICAFHE SCT AR BAR AL . AT SRAL 5 SONIE AR EEA R KR . isb, size t 2
TARFGHHSAM, of f_t 2P FEMAT THHCEER, pid t AT 5 HESA,

10.35.2 KGR
FIFR linux/include/sys/types. h X4

#ifndef _SYS TYPES H
#tdefine _SYS TYPES H

#ifndef SIZE T

ftdefine SIZE T

typedef unsigned int size t; /) TG RN (KD
ftendif

[<O [CO |3 O |O1 [~ Lo DO [—

#ifndef _TIME T
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ftdefine TIME T
typedef long time t; // R CBLRB )
ftendif

#ifndef PTRDIFF T
f#tdefine PTRDIFF T
typedef long ptrdiff t;
ftendif

#ifndef NULL
tdefine NULL ((void *) 0)

[N e e T Y el el el e
BlelzlslslmlzlER=s

21 #endif

22

23 typedef int pid_t; // TS R4 5 .

24 typedef unsigned short uid t; // ATHPS (HPwRIRE) .
25 typedef unsigned char gid t; // HTHAS.

26 typedef unsigned short dev_t; /) AT &&S,

27 typedef unsigned short ino t; /] T XTS5

28 typedef unsigned short mode t; [/ RS .

typedef unsigned short umode t; //

typedef unsigned char nlink t; [/ AT

typedef int daddr t;

typedef long off t; /) TS CRAND
typedef unsigned char u char; /! A5 F A,
typedef unsigned short ushort; [/ TCRF5 R A,

€131

w
—

typedef struct { int quot,rem; } div t; // T DIV #:4E,
typedef struct { long quot,rem; } ldiv t; // FHFIK DIV #1E.

struct ustat {
daddr t f tfree;
ino t f tinode;
char f fnamel[6];
char f fpackl[6];

el L N SN Y N (VUi [JUl (Ol (JU R[SV [FV]
SIS EISIBIEILIEIELIER]

44 };

ttendif

= | [O1
1515 15 |

10.36 utsname.h X4

10.36.1 IhReHEIA

utsname. h & KRG LRGN L CAF . Hidg LT 458 utsname PAS PR Y uname () » POSTX KA 5F
B KPENZIEATRER, EREHPAAAE BT LA null &l FIZRNIZI utsname 2548458 UARF
Bk CBAK BB e L 9D,
10.36.2 R RE
BIFE linux/include/sys/utsname. h X4
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1 #ifndef _SYS UTSNAME H

2 #define _SYS UTSNAME H

3

4 #include <sys/types.h> /) RIS 8 LT IR RGH LY.
5

6 struct utsname {

7 char sysname[9];  // AKIRAEAERG LK.

8 char nodename[9]; // 15SZIUAH G W) 2% rh1s sA4 R
9 char release[9]; // ASEHUHIHHTAATION -

10 char version[9]; // AU KATHINAZL -

11 char machine[9]; // RGISATIREMFRALALHR.
12 };

13

14 extern int uname (struct utsname * utsbuf) ;

15

16 #endif

—
-3

10.37 wait.h 3T

10.37.1 ThEesEAR
SRS T R AR IS S o RIS 2T 5 W wait O o waitpid O BREURB HIH.

10.37.2 iR
BFE linux/include/sys/wait.h X

1 #ifndef SYS WAIT H
2 #define _SYS WAIT H
3
4 #include <sys/types.h>
5
6 #define _LOW(v) ( (v) & 0377) [/ WARTE (8 HEHIR R o
7 #define HIGH(v) ( ((v) > 8) & 0377) // BT,
8
9 /% options for waitpid, WUNTRACED not supported */
/% waitpid [I%T5, JLrft WUNTRACED Al % HF +/
10 #define WNOHANG 1 [/ MR EATRES WAL, IR,
11 #define WUNTRACED 2 /] REAF IEPAT I P RERRIRES
12
13 #define WIFEXITED (s) (! ((s) &0xFF) /) WARFHRER RS, W E.
14 #define WIFSTOPPED(s)  (((s)&O0xFF)==0x7F) // Wif-FitfE I ILE, WA true.
15 #define WEXITSTATUS(s)  (((s)>>8)&0xFF) // IRFLEHARES .
16 #define WIERMSIG (s) ((s)&0x7F) // RIS EEHFEZIEGE S E (F5R) S
17 #define WSTOPSIG (s) (((s)>>8)&0xFF)  // iR\ FHEEFAF LG T 1E.
18 #define WIFSIGNALED(s) (((unsigned int) (s)-1 & OxFFFF) < O0xFF) // Wi T R 2GS

// TR BT HERER B FL .

—_
©

// wait () Ml waitpit () RESVFEREIRCE 00 R  — HPREE o AP TR AVFSR I C 2 28 1B )
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20
21
22
23
24

/) AR RIS B W RAAAE A BN AN DAL FRERE IR EAE B, WHAS B AN F5 2 1
// wait O FHEER iR, BB IR Bl (Zib) , BRI EERZ O Z RS T,

[/ B RFEWH— MG 5N (G5 8RR .

// waitpid O Hl MaritRe, BB pid fHer PRl (Zab) sl B Z Rk &z R 15

[/ B RFEWRH— MG 5N (58 .

// W pid= -1, options=0, W waitpid() FI/EMHS wait O BRE—FE. HWHAT AKHE pid fl options
// BEIIAFTAR . (S kernel/exit. ¢, 142)

pid t wait(int *stat_loc);

pid t waitpid(pid t pid, int *stat loc, int options);

ttendif
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Yavan

%115 FEXH(1ib)

11.1 #Ek

Name Size Last modified (GMT) Description
i—; Makefile 2602 bytes 1991-12-02 03:16:05
% exit.c 198 bytes 1991-10-02 14:16:29
€1 close.c 131 bytes 1991-10-02 14:16:29
é ctype.c 1202 bytes 1991-10-02 14:16:29
% dup. ¢ 127 bytes 1991-10-02 14:16:29
E errno.c 73 bytes 1991-10-02 14:16:29
% execve.c 170 bytes 1991-10-02 14:16:29
% malloc.c 7469 bytes 1991-12-02 03:15:20
€1 open.c 389 bytes 1991-10-02 14:16:29
é setsid. ¢ 128 bytes 1991-10-02 14:16:29
% string.c 177 bytes 1991-10-02 14:16:29
€1 wait.c 253 bytes 1991-10-02 14:16:29
é write.c 160 bytes 1991-10-02 14:16:29
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11.2 Makefile 324

11.2.1 IfigesaiR

11.2.2 RIGERF

HZF linux/lib/Makefile X4

=[O o1 [ oo DO [—

—
(=N Nejloo]

rtocgicg g
= o DO [—

—
(@]

SYytes
O [© [0

21
22
23

24

#

# Makefile for some libs needed in the kernel.

#

# Note! Dependencies are done automagically by ’make dep’, which also
# removes any old dependencies. DON'T put your own dependencies here
# unless it’s something special (ie not a .c file)

#

# WA ZEH RN Libs FESCHRET IR Makefile.

#

#OER HOBOCR N make dep” HENHHTHY, EBa A REREORIIMKBUE . AEIERA DK
# HOBOC RS SRR B, BRARRR B SO E R (BRI — AN ¢ STIFRIE RO

AR =gar  # GNU [ HEHISCAFABERE >, T B LA R VAR ST fl T A
AS =gas # GNU [KVC R AT o
LD =gld  # GNU [REBaf.

LDFLAGS =-s —x # E#RITIIARSE, —s flH TP AT AR 55 R —x BIBRITA RS .

cc =gcc  # ONU CiES4ikes.

CFLAGS =-Wall -0 —fstrength-reduce —fomit-frame-pointer —fcombine-regs \
—finline—functions —mstring—insns —nostdinc —I../include

# COmiEREPIEI. —Wall BoRpr A BESE R -0 AL, LA ACR A B FIPAT I ] 5

# -fstrength-reduce LAIEIA AT, HEFREE AL E; —fomit—frame-pointer 44 Mg LRAEA L EL

# MHERLFREL: —fecombine-regs GrIfFAifrdy, WD AFAEARMMETH; —finline—functions ¥

# AN R EACRS IR N s —mstring-insns Linus A CHIMMARAGIEDST, LUSA AL ;

# —nostdinc —I../include A BB AL S SO, A X B Ar e H& PR (. /include) o

CPP =gcc —E —nostdinc -I../include
# CHUARPEIED. —E JUsqT C prAbER, XHFTA € M C 727 dEAT A 21 -4 Ak BE 25 S it B AR vEE iy
# i e M SO s —nostdine —1.. /include [FIHY .

# NI AR 7R make AR TR AT HE BT A 0. ¢ SCPFgRIRAE AR s TEGRRE)T o UK fir &
# JR1E gee KM CFLAGS Prfig s Mk it C AU G P Jm AREAC stz 1k (=S) , i
# A C SO BN AVE AR SO o BRI DL T B 2R ARVE S R 7 SCA 44 1 Dt € SCE 44
# LB e b s JE8. —o Fonaat i SCIFI AR, sk s (@) & A3 H AR,
# SAURE AT, IRRRERF G 4. ¢ 30T
.C.S:

$(CC) $(CFLAGS) \

-S -0 $*.s $§<
# PRSI, s ILFEF SO 1. o BARSCME. 22 47 & SEDLZ A ) Bk i 2
.S.0:
$(AS) —c —o $*.0 $<
.c.o: # 2BPL R, * ¢ D% 0 Hinf. AFATIER:.
$(CC) $(CFLAGS) \
-c -0 $*.0 §<

25
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38
39
40
41
42
43
44
45
416
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

# P CHAR SIS R OB]S.
OBJS = ctype.o _exit.o open.o close.o errno.o write.o dup.o setsid.o \
execve.o wait.o string.o malloc.o

# (oA T JeU4 At OBIS Ja Al F R 1 )iy 2 & #: i H bw 1ib. a B3O
lib.a: $(0BJS)

$(AR) rcs lib.a $(0BJS)

sync

# N FEE L. YHUT make clean’ I, MUSHAT FiIMI@4, LERFTH %
#OERA IS T em’ RESCPEINBR A, TEI-F 5 SO B AAFAERI SO, IF HA B IR

clean:

rm —f core *.0 *. a tmp make

for i in *.c;do rm —f "basename $$i .c .s;done
# A H bR B TR A S SO 2 TR OO R VAR
# AT AT R TR T sed X Makefile UM CRZARSCHE) HEATAREE, % A MIFR Makefile
# SCfFH #8# Dependencies’ ATEHIIFTAAT CRIMM 45 FFEEHIAT) » FFAER tmp make
# i S (39 ATHIMERD o SRJEXF kernel/blk drv/ H & FHIHEAS C XAFEHAT gee FALFR 4.
# M AR S VR TAL BERE P 4t R AN H AR SCAFAH SRR, I HOX e B 75 A make 572 .
# N FR—ANE A, PACFEFE A make FUN, gk B SR AH MR TR R A H B
# SO AN B LA OC R —— 1 S AL T AT Sk SR AR o ST 3 5 SRR A I 2 1 )
# SCMF tmp_make T, AR JE BRI I SO EGHT I Makefile S
dep:

sed * /\#\#\# Dependencies/q < Makefile > tmp make

(for i in *.c:;do echo -n "echo $$i | sed "s,\.c,\.s,” ” ”; \

$(CPP) -M $$i;done) >> tmp make

cp tmp _make Makefile

##t# Dependencies:

_exit.s exit.o : exit.c ../include/unistd.h ../include/sys/stat.h \
../include/sys/types.h ../include/sys/times.h .. /include/sys/utsname. h \
.. /include/utime. h

close.s close.o : close.c ../include/unistd.h ../include/sys/stat.h \
../include/sys/types. h .. /include/sys/times. h ../include/sys/utsname. h \
../include/utime. h

ctype.s ctype.o : ctype.c ../include/ctype. h

dup. s dup.o : dup.c ../include/unistd.h ../include/sys/stat.h \
../include/sys/types. h ../include/sys/times. h ../include/sys/utsname. h \
../include/utime. h

errno. s errno.o : errno.c

execve. s execve.o : execve.c ../include/unistd.h ../include/sys/stat.h \
../include/sys/types. h ../include/sys/times. h ../include/sys/utsname. h \
../include/utime. h

malloc.s malloc.o : malloc.c ../include/linux/kernel.h ../include/linux/mm.h \
../include/asm/system. h

open.s open.o : open.c ../include/unistd.h ../include/sys/stat.h \
../include/sys/types.h ../include/sys/times.h .. /include/sys/utsname. h \
../include/utime. h .. /include/stdarg. h

setsid. s setsid.o : setsid.c ../include/unistd.h ../include/sys/stat.h \
../include/sys/types.h ../include/sys/times.h .. /include/sys/utsname. h \
.. /include/utime. h
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67 string.s string.o : string.c ../include/string.h
68 wait.s wait.o : wait.c ../include/unistd.h ../include/sys/stat.h \

69 ../include/sys/types.h ../include/sys/times.h ../include/sys/utsname.h \
70 ../include/utime.h ../include/sys/wait.h

71 write.s write.o : write.c ../include/unistd.h ../include/sys/stat.h \

72 ../include/sys/types.h ../include/sys/times.h ../include/sys/utsname.h \

73 ../include/utime.h

11.3 _exit.c ¥R

11.3.1 ThgEHEIAR

11.3.2 KEER
5% linux/lib/ exit.c f2FF

1 /%

2 * linux/1ib/ exit.c

3 %

4 * (C) 1991 Linus Torvalds

5 #

6

7 #define _ LIBRARY /) AT, WNMT Y.

8 #include <unistd.h> // Linux Ar#ESRSCPE. 58 ST MRS BONSE AL, A T 5 Rl ek A
// AE LT LIBRARY , JUEALAG R GEH TS A RIS _syscall0 () 5.

9

/1] WA R GR ) 281k pR 4.

// BT RS WT int 0x80, ThAES  NR exit.

// B8 exit code — IBHIHY,
10 volatile void _exit(int exit_code)
11 {

// %0 - eax (RGPS NR exit); %1 — ebx GRS exit code) .
asm__ ("int $0x807:: "a” (__NR exit), b7 (exit _code)):

}

1= 1% IS
> (o Do

11.3.3 fHXER
Z W, include/unistd. h AT

11.4 close.c 2R

11.4.1 ThgEHEIAR
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11.4.2 REER
5Iz% linux/lib/close. c #2/F

1 /*

2 # Iinux/lib/close. c

3 %

4 * (C) 1991 Linus Torvalds

5 #

6

7 #define __ LIBRARY

8 #include <unistd.h> // Linux AR#ESRSCPE. 58 ST MRS BONSE AL, o] T 5 Rl e A

// W X7 LIBRARY , WIS HE RG0S RN #RIC S0 _syscal10() &5,

[Re}

[/ RS R

// FHNZAHZRBOFN: int close(int fd). HAEWHH T &4+ W int 0x80, 2% NR close.
// b £d SR T

syscalll(int, close, int, fd)

=

—_
—_

11.5 ctype.c 12FF

11.5.1 ThgeHER

11.5.2 {K3;ERF
Fgk linux/lib/ctype. c #2FF

1 /*

2 * linux/1ib/ctype. c

3 #

4 * (C) 1991 Linus Torvalds

5 #

6

7 #include <ctype.h> /) FRERBSL A o LT — S8 OGRS T W R A 45 1 %
8

9 char _ctmp; /) MG AR, fE ctype. h S AT 2 R A

[/ TR (BR) €T AT I P, XL E PSR (W _C 5%) £E ctype. h HE S,
[/ AT AW AR H 747 (O« KPR (U NG THF (L) ST ERA.

10 unsigned char _ctypel] = {0x00, /% EOF */
1 S O O OO P O O O /¥ 0-7 #/
12 G, Cls, €|.s, cl_s, _¢l_s, ¢ls, ¢ ¢, /% 8-15 */
E _C» _C’ _C» _C’ _C» _C’ _C’ _C’ /* 16-23 */
& _C» _C’ _C» _C’ _C» _C’ _C’ _C’ /* 24-31 */
1_5 _S‘ﬁ» _P’ _P» _P’ _P» _P’ _P» _P’ /* 32-39 */
E _P» _P’ _P» _P’ _P» _P’ _P’ _P’ /* 40-47 */
17 b, b, D, D, D, D, D,_D, /¥ 48-55 */
18 b, b, P, P, P, P PP /¥ 56-63 */
19 P, U/ X Ul X, _UlX UlX _UlX _UlX_J, /* 64-71 */
20 U, U, U, U, _U,_U,_U,_L S 7279 */
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& _U» _U’ _U» _U’ _U» _U’ _U’ _U’ /* 80-87 */
2 _U» _U’ _U» _P’ _P» _P’ _P’ _P’ /* 88-95 */
23 P, LI X, LI X, LI X L[_X _L[_X _LI_X _L /* 96-103 */
% _L» _L’ _L» _L’ _L» _L’ _L’ _L’ /* 104-111 */
2_5 _L» _L’ _L» _L’ _L» _L’ _L’ _L’ /* 112-119 */
& _L» _L’ _L» _P’ _P» _P’ _P’ _C’ /* 120-127 */
27 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, /* 128-143 */
28 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, /* 144-159 #/
29 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, /* 160-175 #/
30 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, /* 176-191 #/
310,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, /* 192-207 */
32 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, /* 208-223 */
33 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, /% 224-239 */
34 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0} ; J/* 240-255 */
35

36

11.6 dup.c 2%

11.6.1 ThgEHEIA

SRR — DOV SR T DU R dup O o AERCDIRIBIZ S5, B I SRR A HR 75 7T LA
. EAPEEBUE . SUAFBEE R LURCSCI bR . B, G RSB 5 A B AR L — N A
Iseek OBHILZ )5, WIXET 55— AMRFFRIE, SCIFS G Ha s th gl it 2ok KAl B B e M AR A
MIRFT RIS o AHZRX AR IF A E AT GRS (close-on—exec)

11.6.2 KiBER
5% linux/lib/dup. c 2

linux/1ib/dup. c

% % % %

(C) 1991 Linus Torvalds
*/

#define LIBRARY
#include <unistd.h> // Linux FRAESL SO, 8 LT P55 W BORMETY, A T 00 R 2L
// e T LIBRARY , MEGHE RSG5 FINHILC g syscal 10 () &%,

|00 | [O |1 W [ DO [

[Re}

[/ SRR IR AT R 2L

// FHAZH R ECN N int dup(int £d) . BRI T RGETW int 0x80, ZUE  NR dup.
// Horp £d SR SCEREIA T

syscalll(int, dup, int, fd)

—_ [ —
—_
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11.7 errno.c 2

11.7.1 ThgEHE IR
R LT — AN AR B A0 orrno. FH-T- 5 5608 Fi 2R W A7 4t

11.7.2 REER
5Iz% linux/lib/errno. c ¥2/F

linux/1ib/errno. c

¥ % % %

(C) 1991 Linus Torvalds
*/

int errno;

|00 | [O |1 W [ DO [

11.8 execve.c 12

11.8.1 LhfEHEIA

11.8.2 R85
FZK linux/lib/execve.c }2JF

1 /*

2 # Iinux/lib/execve. ¢

3 #

4 * (C) 1991 Linus Torvalds

5 #

6

7 #define __ LIBRARY

8 #include <unistd.h> // Linux AR#ESKSCPE. 8 TSP A5 5 BORZE A, IR H 8] T 25 Pl ek 4.

// WE XY LIBRARY , WEALE R GEH 5 A A RIS _syscall0() 55

[Re

/11 MBIFPAT R GLERT) RS

// THIZEAHZERESTN: int execve(const char * file, char %% argv, char %% envp).

/) ZH: file — BHATEF X4 argy - AT SEERH A envp - REREIREH AL,

// BEEH T R2L W int 0x80, Z¥i&  NR execve. Z M. include/unistd. h f fs/exec. ¢ F£JF.
syscall3(int, execve, const char *, file, char *%*, argv, char *#*, envp)

IS

—_
—_
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11.9 malloc.c 12FF

11.9.1 ThgEHEIA

R EEALHE N AE IR B malloc () o ZEREUTH T A2 (bucket) BB 23 FL IR I A-REAT 45
B A RARE O AN AT SR A AE ORI (KBS, A A A H s CR IR B 5% 23 AT AL B . B fnxt
T RN AFE K AR 32 -4 E 32 5 LU M ERT 16 Iy, sl FHAA A H S 58— I006 B IR A7 it il
R FFRER S BC N ArE . HEEARZ MR BB NI R o 1R H 5T — )T R 0 FL i e K AP R 22—
AT ILIH, B 4096 715,

AEAif A H 3% TR ST
MEKE | size(16) page page e > page
Hid %k | chain next next  f-\--"" next (NULL)
Size (32) freeptr freeptr freeptr
i refent refent refent
chain bucketsize bucketsize bucketsize
- size (64)
Al H 575
chain 1 TTAAF
pm——————
[ e D T P o I () SR
: A
1
size(102) [~~~"~"~"~"71 | [~"~"~""=""°71/  f/c————-
chain
size( | ="~V / 777777 T~ -
chain
———————— N [P ~< Lo
\
1 1)
7
/’ ,’
________ CNULL - _____}€NULL T KN

ERFEERERITAFES EEEMNEETE

FEE— U] malloc O BRI, 15 56 BEEE 7 —AS GO 22 WA IR 1 CT i fRp kiR £F) ke,
HhAE TR IR R A B2 2 Al o8 B W el B R AT . X BER A R LN K o . JL
free bucket desc yEHERLAHEFH o MWEER AU BUBON — AR A S NBER KT ha sl o I — 4
BFFIS, WRERER SRR B PR 17 1Sk — DM E AT s R AN IR R AT I B R B E R kAL

LA R HAR AT
free bucket desc page —/) page _/) page _ page
next next next f---' next
freeptr freeptr freeptr freeptr
refent refent refent refent
bucketsize bucketsize bucketsize bucketsize

B =REFERER T RRENTEE
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malloc () BREIAT IRFEACL BT «
Lo EERH N, FHRIEGTRNAFPNE HSRIO MR R HER . 2 H SR IR R 7 K
RTTERMFASE, SRR T AN H %I a8 R 5e 8 H S B R 25 10 H S0,

D58 U FH P SR I AL BROKOK

2. AE H SR IR N PR 38 5 B 2 P A 0 B AT S R A TR AR AT o RS BRI A A AR £
freeptr A4 NULL, WIZZREEE] T AN IIRRTT . WREAT kB BA 2N 2 W RIE AT, A3k

AT 20— MIRAT . Brd iR FF i R .

a. MR EATTHER SGAREN L/ NULL 1935, U258 —UC M malloc O s, BEIN 5%

init_bucket desc () A N FHIBFFHER .

b, SR NN A AT HER AL I NMIATF, WGz ATy, NS ECh 0, X%
RNEET RSN H SR I e S I AR, T Bl — WA DU, AERER R IR T HIEET page 45717

AL, FIAAT AN A A7 9RET freeptr B4R TUTIRALEL

c. X NAF BT A H I RN oK BEREAT WA a6, SESLIT AR S0 — AR . B
FEA R RIORABHALTEL AR D RIIRE, a — DRI AAEA A NULL $i7

B
d. SRR R AT A B0 H SR IR AT B TT U0 ik o

3. BRI N WAFFEET freeptr SHIDNIRIFIZE I N AFRER, RIS MBI freeptr A4

RFF RN A AT PR NSRS RALE, IFE AT 5 | Vi 1.

free s O) BEUT T BEBUR A7 B FEARJG R B S 122 A A7 B (R b bk 057 L 22 A A7 o]
ST Ak ORI BT RIS SE) ARG IR H o IO ITAT A AT, $REBIR L% GO KR T o K20k
RN AFEREEN freeptr BRI ZE AT SEER T, IRREMR RTINS S5 FITHEUE 1o RS oo
PRI AT, WIZRIZA IR AT 0] N BT D 2858 4ty T IO IR AT BT R A2 IR A A ] 38 2 PR 4

BAFHER T

11.9.2 KIDERF

5% linux/lib/malloc. c 2FF

|8 |5 |§ |: |5 |; |E |; |E |: |5 [0 100 [ O O [ [0 DD [—

*

* malloc. c —— a general purpose kernel memory allocator for Linux.
*

* Written by Theodore Ts’o (tytso@mit. edu), 11/29/91

*

* This routine is written to be as fast as possible, so that It
* can be called from the interrupt level.

*
* Limitations: maximum size of memory we can allocate using this routine
* is 4k, the size of a page in Linux.

*

* The general game plan is that each page (called a bucket) will only hold
* objects of a given size. When all of the object on a page are released,
* the page can be returned to the general free pool. When malloc() is

* called, 1t looks for the smallest bucket size which will fulfill its

* request, and allocate a piece of memory from that bucket pool.

*

* Fach bucket has as its control block a bucket descriptor which keeps

* track of how many objects are Iin use on that page, and the free list

* for that page. Like the buckets themselves, bucket descriptors are
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* stored on pages requested from get free page(). However, unlike buckets,
* pages devoted to bucket descriptor pages are never released back to the
* system. Fortunately, a system should probably only need 1 or 2 bucket
* descriptor pages, since a page can hold 256 bucket descriptors (which

* corresponds to 1 megabyte worth of bucket pages.) If the kernel is using

* that much allocated memory, it’s probably doing something wrong. :—)

*

* Note: malloc() and free() both call get free page() and free page ()

*

¥ % % % ¥ ¥ ¥ ¥ ok ok ok ok %k %k % %

X

~.
*

Iin sections of code where Iinterrupts are turned off, to allow
malloc() and free() to be safely called from an interrupt routine.
(We will probably need this functionality when networking code,
particularily things like NFS, is added to Linux.) However, this
presumes that get free page() and free page() are interrupt—Ilevel
safe, which they may not be once paging is added. If this is the
case, we will need to modify malloc() to keep a few unused pages
“pre-allocated” so that it can safely draw upon those pages if

it Is called from an Interrupt routine.

Another concern is that get free page() should not sleep; if it
does, the code is carefully ordered so as to avoid any race
conditions. The catch is that if malloc() is called re—entrantly,
there 1s a chance that unecessary pages will be grabbed from the
system. Except for the pages for the bucket descriptor page, the
extra pages will eventually get released back to the system, though,
so it isn’t all that bad.

malloc. ¢ — Linux M8 FH N AZ N AE 0 TiC BRI
i Theodore Ts’ o 4wl (tytso@mit.edu), 11/29/91
1% PR BOHE G 5 R T RE R, AT T DA A 20 R A

B A2 R e IR BE P BC R B K A7 2 4k, BB Linux AR BT R KA

G 5 1% DR BT TR 1) SR U A DT (R Ay — A ) (X 70 BC BT B AR B R KD
B ER TN AR R, 1% U] LR RO A 25 R P Ar . 2 malloc O #E
I, e AL SR B NI AR, I A AF AR h o E BN A

BEAAFAEAREAT A H B A A IR AT, FE Pl sk 1 00 AT 2 /DX R IER
AT LUSOZ T BN AR B . TR ARRERT B 5 FE, AR TRt A e A
get_free page () HUE R UTI L1, (H2 SAFRERIAN R 0L, AR FT T o5 ) 0

ARG RS el DMRERA NI 13 2 G RE AT i, K4 —
ANBUIHTA] AAF R 256 AR IRFT Oof N IMB. YA (A A A DCIED o 1 SR ARG Ml IR 1 7
B T2 ANAE, IBAHERGAT AT T HEO.

R malloc ) Fl free () W35 KM T H Wi ARIS A 2> #B M FH T get_free_page () fl
free page ) BR%L, LU¥ malloc () Ml free () nJ LL2e 4 Hu il M BT RE 5 b i
CYMLARTT, JEE R NFS 254 MBI Linux SRS GE R B M Ihe) o (T
etk get free_page () Fl free page () 42 1 LL42 4 HbAE h W ZRE s Fh A I 1T
XAE—HINN T 2 TUARBE . 5l il BEAS 4. W R EOE X RS oL, A8 A FRAT]
A EE S malloc O Sk “Tstame” JLILAHBINAE, Wi malloc O Ffl free()

¥ X K K K X K K X XK K X K K KX K KK X K K K KX
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AR > r s I AT A 2 4 i A X 28 i

TIAN EH IR RIH)E get free page O ANCZMENR; WURSSHEIRAILE, WG 7RIk
FEATSE 450, T2 A 22 U . SCBEAE T W 2R malloc O 2w AFE A ML
BRI, A SAFAEA L ZI U N R R BOEIBLS . B T H TAfifid
FERY LI, XA DU R A SRR RS, FTUIFA R R AR Z AT -

ESE SR SR R I

*/

48 #include <linux/kernel.h> // WHZKICHF. S4TSR HI BB J5UE € X
49 #include <linux/mm. h> /) AR BRSO o 3 AT DT R /AN S SORT— 48 i R 30 R K Y
50 #include <asm/system.h> // RGN0, @ T W E A8 SRR/ H W RN T SR 2
51

/] GRS .
52 struct bucket desc { /* 16 bytes */

53 void *page; [/ MR LT XS V) A TR
54 struct bucket desc *next; [/ R AR RE

55 void *freeptr; // TR A A N A AR B SR
56 unsigned short refent; /7 U

57 unsigned short bucket_size; /ARG FTR AR RN o

58 };

59

) ATRERR A H SR
60 struct _bucket dir { /* 8 bytes */

61 int size; /] EAERERR IR (AT -

62 struct bucket desc *chain; /] AR H SR IR R AR RE R TR B
63 };

64

65 /*

66 * The following is the where we store a pointer to the first bucket

67 #* descriptor for a given size.

68 *

69 * If it turns out that the Linux kernel allocates a lot of objects of a
70 #* specific size, then we may want to add that specific size to this 1ist,
71 #* since that will allow the memory to be allocated more efficiently.

72 * However, since an entire page must be dedicated to each specific size
73 % on this list, some amount of temperance must be exercised here.

74 %

75 * Note that this list *must* be kept in order.

76 #
/%
s N TBCR — A4 E KM A AT HRET 137
*

s WUR Linux WAZZPIC T VF 23R KORG8 A BATTl A B4 1295 € 19 R/ in 21
* AZFR BER) h, DUNIZFE AT LUE N AF I 0 BE SEA R (B2, RO — OS8R N A7 T
s WU T AN AR KNI RS, i LA AR 250y T e st A
*/
/] AR H B () .

77 struct _bucket dir bucket dir[] = {

78 { 16,  (struct bucket desc *) 0}, // 16 FAAKEER N AR

79 { 32,  (struct bucket desc *) 0}, // 32 TR N AR
80 { 64,  (struct bucket desc *) 0}, // 64 TR AR
81 { 128, (struct bucket desc *) 0}, // 128 T A AR
82 { 256, (struct bucket desc *) 0}, // 256 T A AEER
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83 { 512, (struct bucket desc *) 0}, // 512 T A AR
84 { 1024, (struct bucket desc *) 0}, // 1024 FATKER AR
85 { 2048, (struct bucket desc *) 0}, // 2048 FATKER N AFER.
86 { 4096, (struct bucket desc *) 0}, // 4096 75 (1 50) AT
87 {o, (struct bucket desc *) 0}}; /% End of list marker */
88
89 /*
90 * This contains a linked list of free bucket descriptor blocks
91 #

/%

s« N IE S A S WA IA T N AE B R

*/
92 struct bucket desc *free bucket desc = (struct bucket desc *) 0;
93
94 /*
95 #* This routine initializes a bucket description page.
9% #/

/%

s NIRRT TR AL - ORI A A DT .

*/

/1] VAR ST .
// NIRRT iR, JFik free bucket desc FRMIEE — AN WAHIA T .

97 static inline void init bucket desc()

98 {

99 struct bucket desc *bdesc, *first;
100 int i

101

[/ WH—UNAE, H TAFBOM AR AT . W AR, 7RI A AR IR A I N A AN S B, ZEbL.
102 first = bdesc = (struct bucket desc *) get free page();

103 if (!bdesc)
104 panic ( “Out of memory in init bucket desc()”);

[/ BT U AR AT A TR R AT R, SRR R T B [ R T
105 for (i = PAGE SIZE/sizeof (struct bucket desc); i > 1; i—) {
106 bdesc—>next = bdesc+l;

107 bdesc+t;

108 )

109 /¥

110 * This iIs done last, to avoid race conditions In case

111 * get free page() sleeps and this routine gets called again. ...
112 */

/%
* X RER G EER, HIWE N TR AE get free page () BEHR I 1% 1 F2)/7 X #
* UG R e A A
*/
[/ KGN RGR T HRER free_bucket desc IIAFERH .

113 bdesc—>next = free bucket desc;
114 free bucket desc = first;

115 }

116

/1] Sy EBh A WAT R
[/ ZH: len — FRMINAFIKE.
/7 RIAL: R R AAE R ET . i RIS [F] NULL.

117 void #*malloc (unsigned int len)
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118 {
119 struct _bucket dir *bdir;
120 struct bucket desc *bdesc;
121 void *retval;
122
123 /*
124 * First we search the bucket dir to find the right bucket change
125 * for this request.
126 */
/%
kT SETRATIHRAEAEMG H 5% bucket dir G HE A1 KA AN
*/

[/ R H 3, OGS HE AR RA R R o a0 R H SR B OR T SR I A
/) B, SRERE] TR AR H S0
for (bdir = bucket dir; bdir->size; bdir++)
128 if (bdir->size >= len)
129 break;
// WA R e A H BB AT HRBIA 8 R/ANE H ST, R B P SR M AR RO/ N R, B H T 1%
// FEFPII A BC R (e Ky L AN « T2 Won e S B, ZENL.

ol
DO DD
0 |3

130 if (!bdir->size) {
131 printk (“malloc called with impossibly large argument (%d)\n’,
132 len) ;
133 panic(“malloc: bad arg”);
134 }
135 /*
136 * Now we search for a bucket descriptor which has free space
137 */
/%
* IUAEFRATI KA 2 BAT 5 PR A (] A A IR 4
*/
138 cli(); /% Avoid race conditions */ /* N TSI I, BT W */

/) BRI E R HA TR, AT AR A I AR . A SRR R 2R AR 6
// freeptr A%, MIFIRHE] T AN RARTIRLT o

139 for (bdesc = bdir->chain; bdesc; bdesc = bdesc—>next)
140 if (bdesc—>freeptr)
141 break;
142 /*
143 * If we didn’t find a bucket with free space, then we’ll
144 * allocate a new one.
145 */
/%
kU RBAT R AT AN 2 ] A HGA R A FAT T v i H SR I IR A
*/
146 if (!bdesc) {
147 char *cp;
148 int i;
149

// # free_bucket desc i K7, RN — U HIEFET, Wb FF R A TR .
// free bucket desc ¥ ) 58 — A2 ARG R AT

150 if (!free bucket desc)
151 init bucket desc();

// Wl free bucket desc 5 M WARHIASF, JFil free bucket desc FgIa) /N2 AR ST
152 bdesc = free bucket desc;
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153 free bucket desc = bdesc—>next;
/) WIAEAAZF AR RR T . AL HEE ST 05 ARIR/NGE T0 AR H sk R/ S — A2 LI,
// AR FF IR DU page FRIMZ LN R WAEFREF AR X 00Tk, RO I 42 2 2 R

154 bdesc—>refent = 0;

155 bdesc—>bucket_size = bdir—->size;

156 bdesc—>page = bdesc—>freeptr = (void *) cp = get free page();
// W HE WA IR R, W R AR S, FEdL.

157 if (lcp)

158 panic (“Out of memory in kernel malloc()”);

15 /* Set up the chain of free objects */

[x AEIZIUR N AT LA N RER +/
// Lzl H SR IR E BN R R ACSE, X% SN AP AT X5y, TR R R A0 4R 4 7 BEE
/) AR R IR

160 for (i=PAGE SIZE/bdir->size; i > 1; i—) {
161 *((char **) cp) = cp + bdir—>size;
162 cp += bdir—>size;

163 }

[/ BJE MBI IR AL R B E D 0 (NULL) .
[/ RIFALZARGE T (KR OB AT 7 BUE 170 NS H S IG5 chain Pra iORR AT, i H < i)
// chain 45 FIZIHIATT, BRLREZHERHEA SIS AT HERELAL -

164 *((char #k) cp) = 0;

165 bdesc—>next = bdir—->chain; /* OK, link it in! */ /% OK, JGHEEN! */
166 bdir->chain = bdesc;

167 }

// R IEIFEET BAE T 2 AR AT N DT 2 i 2 W R . AR R A R S AR AR 1 R — DR &,
/7 IR O I BT 6 52 5 | T K8 1

168 retval = (void *) bdesc—>freeptr;
169 bdesc—>freeptr = *((void **) retval);
170 bdesc—>refcnt++;

[/ BRITICR W, IF IR B 17 25 R A BKR B

171 stiO; /% OK we’'re safe again #/ /* OK, BIAERATN 24T */
172 return (retval) ;
173 }
174
175 /*
176 * Here is the free routine. If you know the size of the object that you
177 #* are freeing, then free s() will use that information to speed up the
178 #* search for the bucket descriptor.
179 #
180 * We will #define a macro so that “free(x)” is becomes “free s(x, 0)”
181 #/

/%

* NIRRT WERARABERTBON RN, W free_s O KA A5 SO
RSO0 A IR AT T

*
* FATPREE A%, AR free (x) "N " free s (x, 0)7.
*/

/1] RETBAFRERIRT S
/] ZH: obj — XX GARE; size — Kb
182 void free s(void *obj, int size)
183 {
184 void *page;
185 struct _bucket dir *bdir;

w
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186 struct bucket desc *bdesc, *prev;
187
188 /% Calculate what page this object lives in */
/% VHEAZK SRR DL */
189 page = (void *) ((unsigned long) obj & Oxfffff000) ;
190 /% Now search the buckets looking for that page */
/% IAEAL R AT H sk T SR A R IR A, % +/
//
191 for (bdir = bucket dir; bdir->size; bdir++) {
192 prev = 0;
193 /% If size is zero then this conditional is always false */
/% WIS size & 0, W FHIZHFHE TR false */
194 if (bdir->size < size)
195 continue;

[/ FRZO N H I H BERR I BT A IR AT, B N T A R IR AT DR FRET 25T page WK R L E
[/ THANIREGATE, B2 found. WERFATT A S page, WLHIBTFHEET prev fif M i%HIATT .

196 for (bdesc = bdir->chain; bdesc; bdesc = bdesc—>next) {
197 if (bdesc—>page == page)
198 goto found;
199 prev = bdesc;
200 }
201 }
/) AHEER TN H S IR I AT R R A A B R i R, ) o AR S R, FERL.
202 panic ( “Bad address passed to kernel free s()”);
203 found:

[/ AREDN NIRRT G, BRI RN RNAFIREE NS IR PO R R T, IR AR TT
/1 B EE o 1.

204 cli(); /% To avoid race conditions %/ /* N T REGTedr ot =/
205 *((void **)obj) = bdesc—>freeptr;
206 bdesc—>freeptr = obj;
207 bdesc—>refcnt——;

// SR GI T AT 0, WFRATTAE T LORETEOR Y. F) A A7 DT IR NHZ AR R R AT
208 if (bdesc—>refent == 0) {
209 /¥
210 * We need to make sure that prev is still accurate. It
211 * may not be, If someone rudely interrupted us....
212 */

/%

i BAVTEH prev IRRIERI, 3R EHL T T 201
* PATITRERRT .
/

// WS prev BAA AR B HATFI0HT—MIETE, WAHHRZ S AT HE 5100 — NS -

213 if ((prev & (prev—>next != bdesc)) ||
214 (!prev && (bdir—->chain != bdesc)))
215 for (prev = bdir—->chain; prev; prev = prev—>next)
216 if (prev—>next == bdesc)
217 break;
/) W BN AT AR AE, RS R R i 5 4 W R A AT
218 if (prev)
219 prev—next = bdesc—>next;

// R prev==NULL, JiEH] 4 [T — MRS % H a0 NIRRT, MR H SIUH chain WiZH %
// AR A RAATS bdesc, MM RBERAT S, W R HAFFEE, Jehl. NIk, 4 78 Aariid
// INEEFR IR, NiZik chain $§ 1 F— AT
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220 else {

221 if (bdir->chain != bdesc)

222 panic ( “malloc bucket chains corrupted”) ;
223 bdir->chain = bdesc—>next;

224 }

// RETBCA T HEA T I A i A A7 DT, A 2 R AT 1\ 22 TR A AP R TR At

225 free page ((unsigned long) bdesc—>page);
226 bdesc—>next = free bucket desc;
227 free bucket desc = bdesc;
228 }
[/ JFHr, R [E
229 stiQ;
230 return;
231 }
232
33

11.10 open.c 12

11.10.1 ThfEHEiA

open () RGE I 18— AN SO FAsle— N SCPF AT o 4R PRI, 3R (8] (R SO Rl A A e 1k
FEBATHT I s N R AT o I BUE—ASBTROFTIT3CA, IR SRR ER R . fEHAT exec
PR, AZB SR TR AR FFEITITIRES . SCPFIIE SR B B AR ST IT AR 0 L

ZH flag & 0 RDONLY. O WRONLY. O RDWR = —, Z» MRE A K47 IF . R T IFRE S 4T I1 5 20,
AP e bR G, (B30 fs/open. ¢, 138 1T)

11.10.2 REZER
5K linux/lib/open. c ¥2F

1 /*
2 * linux/1ib/open. c
3
4 * (C) 1991 Linus Torvalds
5 #
6
7 #define __ LIBRARY
8 #include <unistd.h> // Linux AR#ESRSCPE. 58 ST MRS BORSE A, i) T 5 Rl ek 4.
// g LT LIBRARY , WIS RS 5 AN KIS0 syscall0 () 5%,
9 #include <stdarg.h> /) FRESEEL . PENER E R ES K., EEUIHT -
// KA (va list) fl=A % (va_start, va arg fll va_end), HTF
// vsprintf. vprintf. vfprintf R
10

/1] FTFF AT R AL

// FTIF IR AT RER Ed — AN .

// Z%0: filename — 3Uff44; flag — SCAFFTIFARAE;
// ARIBl SCHERGRTE, 47 AR E BARS, JRRIE-1.
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11 int open(const char * filename, int flag, ...)
12

13 register int res;

14 va list arg;

15

// FIH va_start O ZZE%0 B flag 5SS EEIRE, ARG HH RS int 0x80, IhAEE open HHAT
/] AT T ERAE

// %0 — eax GRIFIMGRFFE AR D) 5 %1 — eax (RGP WA ZhAES NR open) ;

// %2 — ebx (U4 filename); %3 — ecx (FIIF MR flag) ;s %4 — edx (b ZHOC M E M mode) -

16 va start (arg, flag) ;
17 asm__("int $0x80~
18 : =a” (res)
19 : 77 (_NR open), »” (filename), “c” (flag),
20 “d” (va_arg(arg, int))) ;
// RGP WIE R PE K T B AT 0, Romse— NIRRT, WIEBRMZ .
21 if (res>=0)
22 return res;
[/ BRI EE AN T 0, WRER — AN SRS . W B % AR Rk [H] -1,
23 errno = -res;
24 return —1;
25 }
2

11.11 setsid.c }2fF

11.11.1 IhgeddiR

SR setsid O RGEHM RE QIR EEREASZ — DLNSTT I, e B 80—
Brestlio W IR O Z B 1R AT R A0, JF HBSCH il % . 3R id
M2l 1d e B RBEREN PID GERERRIRAT) o A HTIERERE BSCh B BERE A AUHr 23 10 rh R ME—3E R

11.11.2 RBEE
B linux/lib/setsid. c }2JF

1 /*

2 # Iinux/lib/setsid. c

3 #

4 * (C) 1991 Linus Torvalds

5 #

6

7 #define _ LIBRARY

8 #include <unistd.h> // Linux AR#ESKSCPE. 8 TSP A5 5 BORZE A, 8] T 25 Pl ek 2.

// g X7 LIBRARY , WIS EHE RS 5 RN IRIC Y% syscal10() &5,

[Re

/1] A SRR B RS

// NIRRT ZH N T RE: pid t setsid()o
// R R S 1A IREF (session 1D) o
syscallO(pid t, setsid)

IS

—_
—_
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11.12 string.c 27

11.12.1 IhEEdEIR
i P B AR A AE string. h P2, A string. ¢ BN E S string. h 304

11.12.2 KE5:F %
BkR linux/lib/string. c 32fF

linux/1ib/string c

% % % %

(C) 1991 Linus Torvalds
*/

#ifndef  GNUC // TiEE GNU ) C G s g 1%
fterror I want gcc!
ftendif

O[O |00 [ [ |01 [ [ Do [

—_

ftdefine extern
ftdefine inline
#define _ LIBRARY
#include <string.h>

rtocgicg g
= o DO [—

—
(@]

11.13 wait.c 1[5

11.13.1 Ihgedaik

AP waitpid O Ml wait O o XA BEUCVFRERESRIE H 73R 2 — PRS- Fik
WSS VAR C 2 28 b mlidst bk ( FRERRIRAS R B o WERAFAE A B A LU E T RERR PR R, TR 5 AR
PP AR ER .

wait O ¥ A ATHERE, HEIH PRz —BH (b)), BB ZORE I BZHRRRNE S, SE 2
LR AME SR (55 B,

waitpid O AR, B2 pid FRERFHFERE (&) s SR & B ZRERIE S, 5L
o d E AR AME SR (5B .

W pid= -1, options=0, W] waitpid() HIEHYS wait O R%—FE. HWIHAT A ¥HE pid F1 options
ZHAFTNAR . (0 kernel/exit. ¢, 142)
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11.13.2 RiZER
FF linux/lib/wait. c #2/F

linux/1ib/wait. c

¥ % % %

(C) 1991 Linus Torvalds
*/

#tdefine  LIBRARY

#include <unistd. h> // Linux FRUESL SO, 8 T S P RF 5 BB A, FEH B T &P ek 2
// WEXT  LIBRARY , MIEAUHE RG-S AP I S syscall0o () 5.

#include <sys/wait.h> [/ ERFRA L. B ARG TR wait O F waitpid O MAHREETFS .

|00 | |O |01 W W DO [—

|,_.
(=N Ne)

[/ ERFRERR L R G R .

/) % PSRN T BR%: pid t waitpid(pid t pid, int * wait stat, int options)
//

[/ ZH pid - SRR HERE id, s R TR e R R I O i L R e AU

// wait stat — HTAEHCIRAMSE; options — WNOHANG BY, WUNTRACED H{ /2 0.
syscall3(pid t,waitpid, pid t,pid, int *,wait_ stat, int, options)

—_
—_

Iy

/777 wait () RGEH] . EHHMH waitpid () &L

13 pid t wait(int * wait stat)

14 {

15 return waitpid(-1,wait stat,0);
16 }

17

11.14 write.c ¥2FF

11.14.1 TheeiaiA

R PSSO IR AT SR B write O o EREUR SCAHRIR R R 2 M SCAF SN count 7
T A B 22X buf

11.14.2 R+

FZFE linux/lib/write.c }BF

1 /*

2 * linux/lib/write.c

3 %

4 * (C) 1991 Linus Torvalds

5 #

6

7 #define _ LIBRARY

8 #include <unistd.h> // Linux bRtk ST & RFF 5 BORE RS, JRH B T &Rk d.

// W X7 LIBRARY , WIS HE RS 5 RN IRIC Y% _syscal10() &5,

[Re}
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/1] B ARG R

/) GHEERIN N TR int write(int fd, const char * buf, off t count)

[/ B £d - CHEREIRTF: buf - S0P X$E4r: count - HFT40.

// BBl IR A NPT (0 KRB AN 0 7). HATRPRR -1, JFH&RE T HES.

syscall3(int, write, int, fd, const char *, buf, of f t, count)
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215 T H (tools)

12.1 #tik

Linux WAZJEAAS T tools Hk A& —NERNAZRER I G SO T RFT build. ¢, ZFEFR
B GREAT AT SCPE, £E linux/ H 3 R Makefile TP R FHIEAT, F TG WA G Ao g4
RGBT WALV ST image. BAKTT V2% boot/HT ) bootsect. s+ setup. s f{i[] 8086 JI-
Pies BATHVE, 3 A S B A TR . FECHIEACHS b () He B R A GNU [ 4 16 4% gee/gas HEAT
GivE, JERAER systems ARG build T HBX =BG DNWZBLG S image. FEARGN 1R
B/ NG ERW RE 12, 1B,

| head | | main | | kernel | | mm | | fs | | 1ib | :

WIZIRG AT

Image

& 12. 1 I*H‘Ffﬁ ﬁ?ﬁ/ZHAé*ﬂ

12.2 build.c ¥

12.2.1 Thgk

build FEFAEH 4 NSEL 9512 bootsect U4+ setup X4 system SCAF44 FTa] 3 AR S/ R
G4

FEFF E ok B 247 Eia — MR SO T S KL, B AR, WBEGZ B0 & SO PR B
# (stat), BURRHET. EHar AT EAWIZSE, WAEHIBRAE.

SRIGXT bootsect SCAFREATARER, 1EUZ A minix $ATSLEMEE, AWILA N, AR5 S
512 7 15 FACHE H, #U&ﬁﬁ%@. HA W51 FA5E 0xAASS,  FEFEHT IR AR %45 5 A\ F] 508, 509
PR AL, Hfat4iZ 512 FH RIS HE S 3] stdout brdfifrit, i Make XA EE E 1 3] Image 34
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PN ORI 1A setup SCMF . 7SO KE/NT 4 NI, T 0 K SE3E0 4 4 AN XK
B, I BFsAERH stdout H,

I AL BE system SO SR GOC 4 it 28, BT LALPAT Sk A% 02 GCC RN, 5 Tinux
€SI a.out K. AEFIRTHAT AL KGE 0 Ja, AUR SRS BIhsHERE stdout b A HAUE EE K
oL 128KB, U7 H R A S o

12.2.2 RiBiER
5Z% linux/tools/build. c #2/F

linux/tools/build. c

¥ % % %

(C) 1991 Linus Torvalds

*

/)
/3

*

This file builds a disk-image from three different files:

O O 00 [N [ |01 [ o [DO [

[u—

— bootsect: max 510 bytes of 8086 machine code, loads the rest
- setup.: max 4 sectors of 8086 machine code, sets up system parm
— system: 80386 code for actual system

¥ % % % %

*

* It does some checking that all files are of the correct type, and
¥ just writes the result to stdout, removing headers and padding to
* the right amount. It also writes some system data to stderr.

*/

[yt ey il e ey
O O[> [ D [

—
-3

~.
*

SR N =ASANF R b B e 5 SO

- bootsect: ZIAFF) 8086 HLastdix 4 510 737, T e,
~ setup: 1Z3CHFRYT 8086 HLaHiE &K 4 Ml E X, HTWE RESH
- system: SEPRARSM 80386 Lh5,

SR CR A P AT RE PR ISR R A7 1A, TR i 4 R A R B s HoK,
R 5 IR S I 78 K IE R . %R P2l — S R G S £ stderr.

ESE SHEE S S S S

*/

—
co

S*

* Changes by tytso to allow root device specification
*/

/%

* tytso XIZFETAE TN LSRR e AR SO e 45

*/

=ISls|
— O[O

23 #include <stdio.h> /* fprintf */ /% AFFHE A fprintf () */
24 #include <string.h> /x PRFEREAE +/

25 #include <stdlib.h> /* contains exit */ /% AT exit() *x/

26 #include <sys/types.h> /* unistd.h needs this */ /* fit unistd. h flif{] */

27 #include <sys/stat.h> /% SCHRRSIE B4 */
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28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
44
45

46
47
48
49
50
51

64
65

66
67
68
69
70

#include <linux/fs.h> /x ARG */

#include <unistd.h> /% contains read/write %/ /% &4 read() /write() %/

#tinclude <fentl.h> /% SCHFERAERLART S 5 */

#tdefine MINIX HEADER 32 // minix ZREHIBH LK Ry 32

#define GCC HEADER 1024 // GCC kB s BA LA 1024 15,

#define SYS SIZE 0x2000 // system A KT H CEATHCl SYS STZEx16=128KB) »
#tdefine DEFAULT MAJOR ROOT 3 /) BOMRR & RS - 3 (B

#define DEFAULT MINOR ROOT 6 [/ BRI IR &S - 6 2 MIERLINEE 1 XD o
/* max nr of sectors of setup: don’t change unless you also change

#* bootsect etc */

/* NIIFEE setup BB by i KObe X 8. ANESCRZA, BRI A bootsect S5 AH N SCH.
define SETUP SECTS 4 // setup I KKJE R 4 ANFHIX (4%512 FF5)

#define STRINGIFY (x) #x // T A I R VE A 2RO B X

/1)) BaRHEEEE, JFEIERET.

void die(char * str)

{
fprintf (stderr, %s\n”, str) ;
exit(1);

}

/) BoRFEAE R T, R
void usage (void)
{
die(Usage: build bootsect setup system [rootdev] [> imagel”);

}

int main(int argc, char ** argv)
{
int 1i,c, id;
char buf[1024];
char major root, minor root;
struct stat sb;

/) WMRFRFA AT SIS 4 505 A, WS RFET VAR H .
if ((arge !'= 4) && (argc !=5))
usage () ;
[/ WMRSBHGE 5 A, WA RS 4 .
if (arge == 5) {
// IR 4 3L ("FLOPPY”) , U B SO RPRESE R, = HENLERERE, B,
if (stremp(argv[4], “FLOPPY")) |
if (stat(argv[4], &sh)) {
perror (argv[4]) ;
die(“Couldn’t stat root device.”);
}
/] A IMBOZ B AOIRS S I FE 3 T R &5 .
major root = MAJOR(sb. st rdev);
MINOR (sb. st_rdev) ;

minor root
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M

74 } else {
// A WEE T e 5 AR B B0,
75 major root = 0;
76 minor_root = 0;
i 1
[/ FHZHAE A, Wk B RS S RIS TET REBRAIR &
78 } else {
79 major root = DEFAULT MAJOR ROOT;
80 minor_root = DEFAULT MINOR ROOT;
81 }
// FEFRUERS R 2 b R TR R B £ IRRE .
82 fprintf(stderr, “Root device is (%d, %d)\n”, major root, minor root):
[/ R FERAGAGET 2 KA 803 (A, A% T 0 AR R), WERHEGELD, Bil.
83 if ((major root != 2) && (major root != 3) &&
84 (major root !=0)) {
85 fprintf (stderr, “Illegal root device (major = %d)\n’,
86 major root);
87 die(“Bad root device ——— major #7);
88 }
// WG buf X, 4% 0,
89 for (i=0;i<sizeof buf; i++) buf[i]=0;
// PLREET FTH S 40 1 F/ e 304 (bootsect) , #4 HHAS B /s AR H S, 1B .
90 if ((id=open(argv[1], 0 RDONLY, 0))<0)
91 die(“lnable to open ’boot’”);
// RO minix BATSREE B (S ARG ), A HENE R BAE R, B
92 if (read(id, buf, MINIX HEADER) != MINIX HEADER)
93 die(“lnable to read header of ’boot’”);
// 0x0301 - minix 3kl a magic BE$L; 0x10 - a flag AJHUAT; 0x04 — a cpu, Intel 8086 HL#&HG .
94 if (((long #) buf)[0]1=0x04100301)
95 die ("Non-Minix header of "boot’”);
/) PIRESAK P Br a hdrlen (79 2FIEM. U5 =FTEHFEAH, &0
96 if (((long *) buf) [1]!=MINIX HEADER)
97 die ("Non-Minix header of "boot’”);
// PR B K a data FB (long) WA &M 0.
98 if (((long *) buf) [3]!=0)
99 die(”/llegal data segment in ’hoot’”);
// FIWiHE a_bss FBt (long) NN 0.
100 if (((long *) buf) [4]!=0)
101 die(”/llegal bss in ’boot’”);
[/ FIWHAAT 5L a_entry 7Bt (Tong) WA N 0,
102 if (((long *) buf) [5] != 0)
103 die ("Non-Minix header of ’boot’”);
// FIMFF SR KT B a sym MHNEZT N 0,
104 if (((long *) buf) [7] != 0)
105 die(”/1llegal symbol table in ’hoot’”);
[/ IS bR AR A, A% IR [T RO 512 .
106 i=read(id, buf, sizeof buf) ;
107 fprintf (stderr, “Boot sector %d bytes. \n”, i) ;
108 if (i !=512)
109 die (“Boot block must be exactly 512 bytes”);
// FIWT boot Ht 0x510 Abj& A I 5| F AR & 0xAABS,
110 if ((*(unsigned short *) (buf+510)) != 0xAA55)
111 die (“Boot block hasn’t got boot flag (0xAA55)7) ;
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// 513 508, 509 (s AAF TR AR B AT
buf[508] = (char) minor_ root;
buf[509] = (char) major root;
// F#iZ boot B 512 FATHIHIE S BIFRMERTHE stdout, #FEHHFHEAN, WERHEGE, BH.

—_
—
N

—
—
w

114 i=write (1, buf, 512) ;

115 if (i!=512)

116 die(“Write call failed”);
// BeJa R bootsect FEHITA.

17 close (id);

118

/) BHETHIRAEEE setup BBk, 15 50 UL sCET i, 35 VAR U s AR5 2, TR HY

119 if ((id=open(argv[2], 0 RDONLY, 0))<0)
120 die(“Unable to open 'setup’”);
// EBOZSCHETP Y minix PATREE S (32 ), A AT R AR E R, B
121 if (read(id, buf, MINIX HEADER) '= MINIX_HEADER)
122 die(“Unable to read header of ’setup’”);
// 0x0301 — minix k&P a magic BELL; 0x10 — a flag WJ#4T; 0x04 — a cpu, Intel 8086 HLE$hHY,
123 it (((long %) buf) [0]!=0x04100301)
124 die ("Non—-Minix header of ’setup’”);
/) PIREEHK R F B a_hdrlen (79 2MIEM. U5 =F1WEHRAMH, 20
125 it (((long %) buf) [1]!=MINIX HEADER)
126 die ("Non-Minix header of ’setup’”);
// WA B K a_data FBt (long) WA Z A 0.
127 if (((long *) buf) [3]!=0)
128 die(”“/llegal data segment in ’setup’”);
// FIWiHE a_bss T-Bt (long) N&IEE N 0.
129 if (((long *) buf) [4]!=0)
130 die(”“7/llegal bss in ’setup’”);
// FIWHAT i a_entry FB (long) A A 0.
131 if (((long %) buf)[5] != 0)
132 die ("Non-Minix header of ’setup’”);
/] WIS KK T B a_sym NN AZTE N 0.
133 if (((long %) buf)[7] != 0)
134 die(”“/1legal symbol table in ’setup’”);
// SRS AT A S, RS 2RSS stdout.
135 for (i=0 ; (c=read(id, buf, sizeof buf))>0 ; i+=c )
136 if (write(l,buf,c)!=c)
137 die(“Write call failed”);
//RH setup BEHICH:
138 close (id);
// % setup BEHLKERT 4 AR, WISHA, Wl E R, B
139 if (i > SETUP_SECTS#*512)
140 die(“Setup exceeds ~ STRINGIFY (SETUP_SECTS)
141 ” sectors — rewrite build/boot/setup”);
// TERRUERS IR stderr BoR setup SCAF I EA
142 fprintf (stderr, “Setup is %d bytes. \n”, i) ;
[/ BGIMIX buf .
143 for (c=0 ; c<sizeof (buf) ; c++)
144 buflc] = "107;
// #i setup KJE/NT 45512 711, WHINO K setup HULH 4%512 T3,
145 while (i<SETUP SECTS%512) {
146 ¢ = SETUP_SECTS#*512-1;
147 if (c > sizeof (buf))
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148 ¢ = sizeof (buf) ;

149 if (write(l,buf,c) != c)

150 die(“Write call failed”);
151 i +=¢;

152 }

153

// TR system #1558 LU BT AT THZ SO
if ((id=open(argv[3], 0 RDONLY, 0))<0)
155 die(“Unable to open 'system’”);
// system BEHUE GOC MM, Feii 6CC M Ak &5 MM B (1inux FIFRAT ST R ZA% ) .
if (read(id, buf, GCC_HEADER) != GCC_HEADER)
die(“Unable to read header of ’system’”);

/) REHP T B aentry FENY 0.

—
1
(IS

—
()]
(@a]

—
(Sx]
»

)—l
O‘I
2

158 if (((long *) buf) [5] != 0)
159 die ("Non—-GCC header of ’system’”);
// S S R PAT A B, RS BIFRHERE stdout.,
160 for (i=0 ; (c=read(id, buf, sizeof buf))>0 ; i+=c )
161 if (write(1,buf,c)!=c)
162 die(“Write call failed”);
// FM system X, 1) stderr EFTEN system H7 15 %,
163 close (id) ;
164 fprintf (stderr, “System is %d bytes. \n’, i) ;

// #% system AUUBEHE K ERELL SYS_SIZE 1 (% 128KB F41) , MIE/RHEFEE, B
165 if (i > SYS SIZE*16)

166 die(“System is too big”);
167 return(0) ;

168 }

169

12.2.3 fAX{ER

AT AT SO SR AR BN 4ot
Minix W AT SCIF a. out MISKERETHIUT R 7R (Z W minix 2.0 YA 01400 13 7F46):

struct exec {

unsigned char a magic[2]; /) PAT SO EEE .
unsigned char a flags; // W& (SILETHHED .
unsigned char a cpu; // cpu bR,
unsigned char a hdrlen; /) S K

unsigned char a unused; // PR RAEH .
unsigned short a version; // ARG R CHRETARRD.
long a_text; /] A B, AT
long a data; /] BB, AT
long a bss; /] HEKRE, AT
long a_entry; // AT Sk,
long a_total; / RN R E .
long a_syms; / FFaRKAN.

}s
Horpbr 7 Boe Xl
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A UZP  0x01 // AR 0 5T (G,
A PAL  0x02 // CADUI SR A v AT A
A NSYM  0x04 /] BT SR

A EXEC 0x10 // AT A

A SEP  0x20 /[ ARES RIS A2 53 T
CPU #5154 :

A NONE  0x00 /] ARH

A 18086 0x04 // Intel i8086/8088.

A M68K 0x0B // Motorola m68000,

A NS16K 0x0C /) BEZE AR A ] 16032,
A 180386 0x10 // Intel i80386.

A SPARC 0x17 // Sun 2~ 7] SPARC.

GCC PAT S 454915 2 W, 1inux/include/a. out. h 3CfFs
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BiE 1 80x86 RIFIEITIER

80386 #ifik

80386 A — AR g1 32 MiAd AL EERS, B ITH T 2AESMEE RS, I B RN T it. 32
1) BT A7 A BT S HE 32 A7 1) -k 7 SURE i 28, Ab PR 28 v] LA bk s nTak 4GB (I EE Y A7 DL %
64TB (2 FH) MIRBIMNAE. O H BN B e e s A 2% . R AR AR BRI L A 2y
TUBRIN AR FIERS RS fe, MEEBEIEH] 80386 Ik LEFLA JH B
ARG EHFSR

W H T R HFEN RS % Ao EEAFELLU T LI
bR %5 4745 EFALGS;

WAL B 2517 2%
5 ZF AT s
PR 27 7485
AR BT A7 45 o

RYihri& A7 as EFLAGS 42145 1/0 IRl Wy I, AR5 VI LA S RPN 2 AT 55 30455 Kz 40
8086 FLIP AT Hirp LEhR G W R PR

31 23 15 7 0
V IR N [I0 |0 D |T T S |Z A P C
00 0O0OO0OOUOGOI|0O0O0OO0OGO OO 0 0 0 1
M |F T|PL |F |[F |F |[F |F |F F F F

HPRGihraE: W - 4L 8086 BiX; RF - kB4R NT - HEAESIr&E; 10 PL - 1/0 Fildihs
& IF - ik iR

WNAEEBIZF LA AT 4, T BN A L.

o GDTR - AAiiRFTERZFF# (Global Descriptor Table Register);

o IDTR - JAHHHRFTERZF# (Local Descriptor Table Register):

o IDTR - ™IIRFT R ZFHES (Interrupt Descriptor Table Register):

o TR - (LS54 1rds.

FrP IS 4725 (GDTR, LDTR) 43548 o] BeFR £5 % GDT Al LDT. IDTR ZFAF84E 1 Pl . TR %
AEAHR ) AL P28 T 75 1) 4 AT 45 1S S

80386 LAT 4 ME AT /7%, 41l)E CROL CR1. CR2 Al CR3. #%=U UL FIE iR,

31 23 15 7 0
UH L 2T A7 4 N CR3
Page Directory Base Register (PDBR) Reserved
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Bt o

U etk CRo
Page Fault Linear Address
frH CR1
Reserved
P & EIT|E|M|P
Nt CRO
G Reserved TISM|PIE

2748 CRO % KRG HIbR & . b

o PE - {RPEIXTIFEAL (Protection Enable, HWAFAZ 0). W E TR, AL 2R TT
BLERP A N IEAT

o MP - PSS AE{/EARE (Math Present, LUHFAZ 1o M T WAIT 454068, DABC G Phab B
HIEAT

e EM - fiE#H| (Emulation, BUERFAL 2). F878E 7075 BT H MO ELLZS M TN RE

o TS - RSV (Task Switch, FURF(Z 3)o BFUAESS TN ACPE B o ¥ B LURAAL,  IF HARAR
BV PR AR A BRI AT .

e ET - /@A (Extention Type, LWL 1) LA FRH T RGEH T &H KPR PEAS S (2 80287
M2 80387,

o PG - ZUlER{E (Paging, WWRFAZ 31D ZAr4E7m H & 15 40 H D000 2t bk A0 6 s ) B HihL

NEEE
P B S AT B8 0 P17 T HE LR, 80x86 A FHITAAS — M BUE S A LA 00 SR
P A7 L

o B, KAt BULFERT R B A A AL 1l R B e 4 Ay — ANt M

o GUARYR, gLk HhbLE A R BRI . 1 LIk

P53 GURLHITT A I, 38 1 10 PPk ) B e N DU e A 5 A0 — ik, RIS 1 MOZ Stk 320 P 2
PR AN A b B
B TR

R T AL B R AR AN R O S L) . AR R CPU AT 1A el
G5K:

o  EHIIRST (Segment Descriptors);

o HIRFTFE (Descriptor tables);

o IEFTF (Selectors);

o REAELS (Segment Registers),

15 0 31 0
AL [ R s
Y s
Heht
—>| Bl i > -«
31 22 21 12 11 0
dtpinnt: | st | sem | souiis




B iR T

Bt 45 1) CPU S 41t 1 K@ A bk W Sy Ze P ik pr s B 5 B o IRAT 2 R P g e ds . LA
I B RGN TR TR R — ks 2o BTy MR R R R AT I A Al Xz
B A (24> 7 B 5 SCan s »

31 23 15 7 0
A
FLHh ik (BASE) PR (LIMIT) He iyl (BASE)
G|Xx|o]|V P|DPL | 1| TYPE |A 4
fi7 31..24 L £i7.19. .16 7 23..16
By bk (BASE) 47 15..0 BYPRK: (LIMIT) 47 15..0 0

a. J T RE AR BOA s B R H A 1

31 23 15 7 0
A
FHhl (BASE) FRK: (LIMIT) bk (BASE)
. Glx|o|v| . P| DPL |0 TYPE . 4
fi731..24 . £i7.19. .16 fi7.23..16
By bk (BASE) 47 15..0 BYPRK (LIMIT) 47 15..0 0

b. HITRe ik 2R 48 B IR 7T
B ke —ARs

JEHbHE (BASED: 3 XBGAE 4GB &t Al h A B . AbFHES 2ok SRR E 1) = AN 5 i — A 32 1 fIME
B (LIMIT): 8 T Bl R R . A FRE A BE IR I AN TE— > 20 AfE. AbFds &
WHERURLE (Granularity) A7 B B R AR B BRAC I SE B 3 X

Lo 4L Ao FRIT, e T sl IMB A AL

2. MLLAKB AT N R ITEY, W T S nl oA 4GB T I EE . LE AR FRKAERK AR 12 4.
RWORERE (Granularity): $8& T MRACFBAEARERIHICE Lo 2 0 I, BRAHICEA 1 A4 Hixfih
LI, PRACHIFRIC(E N 4KB 75,
FKA (TYPE): H T X4 S FhAS IR R R IR 7
MR Y, (Descriptor Privilege Level - DPL): FT{Ry"MLEl. L5 4 2. 0-3. 0 HrtEmmts
WK, 3 B BRI
BUFAEAL (Segment-Present bit - P): WHAZNNE, WHZRARF LA, AREH THEAR SR
P8 NIRRT PERE T I 2B B A fras b i, AbBRgS s R — N REE Y.
Vil (Accessed bit - A): ACERZRVS )i B w2 e B i LU A
IR TR

BHNIR T RARAFAERIR TR T, A PIRHIRFT K

o  LJAIARFIE (Global descriptor table - GDT);
o JIEHHIAFTER (Local descriptor table - LDT),
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MIRFTFRIE M 8 TR B RIRAT I N AE R I — AL, W EIPTR . SR AR B AT AR,
IRZ A AEA 8192 (27) MlIRFT. (HEXT DT &, MR (%5100 EAHM.

N+3

N+2

N+1

GDTR (& LDTR)

B #irfRTEE

b PR 2 LT ] GDTR A1 LDTR 24785 K BN GDT FF Y FTHI LDT o XA A7 A7 a8 ALk e b iy
SURAE T HIRFF R M FERIIE R G SE . $54 1gdt FI sgdt HI Vi) GDTR %5 f¢a%: $54 11dt Ml s1dt H
TVila) LDTR %5 f748 . lgdt A E NAEH—A 6 AT ERAERCKR INZL GDTR 2728 1. kAT iR IA
FFRIKE, & 4 NIRRT R IE . AR R, Uik LDTR 547280454 11dt BT F i3
BHIE—A 2 FATHEEE, FR R IARTR DT th— NIRRT L FAT o S FRTFHTAT i GDT &
PR IR AT TN AL N —AN S IR AT 2 o REREAT 0 7 UL N TR e i

31 23 15 |7 0|
JLHik (BASE)

FMRE (LIMIT) 0

1EIEFF (Selectors)

AR HNE IR AT 0 2 T 8 — /R A, el e — iR It HR 5| o ) — R 17
WS . T B TIEFAF RS . ST B & R
Z5E (Index) : FHTEFIR CRIR TR P 8192 MR FT R —A o ALPEZRRZZ T M e b 8 AR
WASE) , IR LR R R SRR BT AT e 2 Hh ¥ e 1 BURIR R
RAR7RGS (Table Indicator — TD): JREEFEATHISIHIIIIATIR . (H 0 RondRE GDT R, {HA 1 KR
52 2 HTHY LDT K.
ESRE HIEN S (Requestor’ s Privalege Level — RPL): FH TR HLE

15 3[211 0
ECIEl Tl epr
(INDEX) I

1T GDT R ISE— T (RS ME N 0) AR, Pl — A BARTME 0 MRSty 0 1IEFEAT
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(S

CHLRIFE TR GDT 55— IR FEAT) ATELIAE A — A28 (nul 1) B H4T . 9 — DB A4 CRBER CS 5 SS)
T — AP, AL AN R R XA B A8 5 [0 A A 237 2R — A
St o R TR IEARAE T B A5 A7 LA N RSN S SR B, XM AR A T o

BHFR

Kb PR R R A o A5 SR AR B AT A7 A oy, DRI AT DA JRE S AR A5k 2 Uy () A A I 2 R A 2

BN BEATAFRRAAE — “RTI” A —A AT FB5y, W EFTR . X Ee Bk 3 A7 38 K] I
By R AR, RIS AT T ) 16 A7 A7 Ao AN AT UL 20 DU ph A B 2SSl A BE (1)

X IX G B A7 88 N A AT KR B R PR 4, IR SR A i LU

1. 8m#EIs4: i, MOV, POP, LDS, LSS, LGS, LFS. ixubfeA WHhs| T 5 B 1 vt

2. Basn#kde 4 B, @i CALL AZBkis NP, IXEed54 Kby | T CS Btapfras, JFABHE

In#ez) cs .

PP A FH I BE4R 2254 16 A7 (W IR I 31 B 27 A7 2 10T UL 2, T A28 )25 1 2l ARk 175 o

W — MR AT IR . BB, 2RI DL I AR RN B B A7 A3 P AN T WA 43 2

16 {7 a] Wi 7 B 74 73

CS
SS
DS
ES
FS
GS

nie (EiE

eI B 258 B BE,  CPU KMtk #e e g M P R o kb 28 46 R X AN B B S Bl T 56143 T g
WANAERGER 73 RSP AT e . TUARALIX — 02 vk ), TUARHANAE ¥ E T CRO 1Y PG LA J5 A
EAEH, AR R AR I 3 E R BCE N . W R E RS F LI L 8086 4155 Ik
T3 GRS T2 TR RN A, B2k — 8 S BB AT .

TIHE (i) (Page Frame)
GUHESE— N BE N AE RO EEIE S 4K A58t E LU IS, R/ .
Ze bt (Linear Address)

et hb i 48 e — N IR R R — U LA DU R ASAEL, T TR 42 4 [ GF R P 4 B

BT T Gtk ik g

31 22121 12]11 0
PRER I TEE4IE!
(DIR) (PAGE) (OFFSET)

N EURH T AR BRI R B B L R ik TR, AR BEERRE —ASEeriih
Ak 5T H 7B (DIR) « 17 Bt (PAGE) Al A% 7Bt (OFFSET) FH13 ook W (K3 ik o 3 AL A8 2 ek
HEFR U H SR B 0T H S K G MEL A8 DR 5 Bt o 00 H SR PR € TR P IR G e A8 AR 7 B
A DAy TR P 5 1R LA D0 87 4 A2
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31 22 21 12 11 0
Sk U 3 JUR I TUP RS fE
JUH SRR R JUHE
BRI
ICH SR —‘ _‘ Py EE bk
CR3 > > >

Ti#(Page Table)

ORI 32 AL R R as A . DURA S 2 — UATE, IE S A 4K 9 AAe, nf
YN 1K A~ 32 {7 (1T

AT T WY IR — NI 22 0 H 3, WHRWEMRE 1K ADNS Rk, i
TN RIUER A LLEN % 1K WAEGL. BRIk, — AN H SR TAT s nT LAk I AT (2D, 1
TR TN S 4K T (2", N0 H SR @ 10 3K T LL-hk 80386 (144N F Hhdik == ) (27
x 2% = 2%,

UHT I H SRR R A GG TR CPU #5525 7728 CR3 i), R 27 A7 B B R A 0L H S bk 2547
#% (page directory base register - PDBR). PNAFE FEAAMFR] LLIE RN Fr A7 AESS AT — AN H 5%,
BAGMESAEH— AT HR, MDA RAMESEH — AT H %
TiFk Ul (Page-Table Entries)

F R VIR AL TR BUE AR R, HAs O R BT s

31 12]11 0
R
TUHEHLHE 7 31..12 ]
ok iz T ol lalo o/l
(PAGE FRAME ADDRESS) (AVATL) '

Ferp, DOHESBHE (PAGE FRAME ADDRESS) $i55€ T — WU NAF (B a k. RO AAF IO AL T 4K T4 57
B, PTRAAR 12 LRk SR 0o fE— AN TT H SR, DRI DHEHHE & — N TR PR A ks 7R5E 0
Ferbr, U U H 1k £, 5 S 8 N A7 4 1) DO () b

fEAEA; (PRESENT - P) #fisg 1 — AN UURHUE S v LU Ttk B2 P=1 Romiziin] H. M H %
FEI S R P=0 I, WZR IS o, ANGeH T bk 4 B o IIHZ e I I v LA
HROTALFR A s AL BEES AKX LeAT AT I3

Y CPU A A — AN DU R I A T Mk e e by, 4 RIS AT i — R DTSR I P=0, AR BRAS A2 A& Hh T
FEEAE T o N TSR VUR AN AR R G, TUAAEALE (page—not-present) S AL BEFRE 75t ol LA
WK TUMA I BN Arh . BRI 3B0R 14 2wl il LA 08T

il (Accessed - A) FIEE (Dirty - D) ARt TAHCIEHER. BT 0L H R
W AR AT, X ECLUREA RS R AL, (HANE AL,

TN — TN AR AT BB S AR 2, AR BRERRE B EAH G H s — g pUR W) Vs A o AR —A>—
SR VTR IR A ML BE T S A 0T, AC IR AR B L T ORI AR, T 0L H S DA
A 75K I N A LB BE N AR, SCRE 7 DU A A7 IR A R G0 mT DU X L8157 KA
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TRLE TR UM NAE R EE « £ 4E R G20 51 TTRT RN & A7 1% 26 LEARFAT

B2/ 547 (Read/Write - R/W) FIFHF /B A7 (User/Supervisor - U/S) FEAHFHuhbHE#k,
(B T2 TR AR, A2 b A 2 85 7 Mt bk 2 e ol o o ) IR 11
TUREHR = IR LR i

h T BRI m  H R ) R0 AR deedf T A PR DR B A IR S B S S b . BRAE
RGBT N L DA ZAE T D3R SO I RGBT s g v, AR DA R PR sz —

1. I8 MOV 454 B8 N4k CR3 it H sk AEhE 75 1748 5

2. HRPAT ATV

Z{£% (Multitasking)

HT RGN SR ZATSHLE], 80x86 (] T —LUhpk I it . CFEZ AT 18T A A7
2 FEE 45 0 TR S5IRAES B (Task State Segment) FMTS-Z5 /74 (Task register). fifi X%z
4544, CPU W] LAPRs N —AMESS AT VIR B ) —MESS, IR IR AR S5 1 A 25
E&IR7SEE (Task State Segment — TSS)

Wb PR B AMES I I A5 B R MR AR R B Berh, BIMESIRES B TSS. FIEIZR T TSS 11
#eXo Hrp B 2 Pk

o KA EHAPE BESTBE (BIPKEAH);

o BRRATRS VI b FEES 25 TR M B 7 B sk

31 23 15 7 0)
1/0 4 EIHEHAE (MAP BASE) [0 00 0000000000000 64
0000000000000000 SRR T (LDT) (LR AT 60
0000000000000000 GS 5C
0000000000000000 FS 58
0000000000000000 DS 54
0000000000000000 55 50
0000000000000000 cS 4C
0000000000000000 ES 48
EDIT 44

ESI 40

EBP 3

ESP 38

EBX 34

EDX 30

ECX 2C

FAX 28

EFLAGS 24

F2 464N (EIP) 20

U H SRR 47 2% CR3 (PDBR) 1C
0000000000000000)| 552 18
ESP2 14
0000000000000000)| 5S1 10
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ESPI 0C
0000000000000000)| 550 08
ESPO 04
0000000000000000|  HI HATIES TSS KRS 00

TEEARABL TSS AL TS M AT AT B . TSS HI e B—HF, A B f ke ). v
1) TSS (IR o PEULSS UM, B, fERZHARGTHAKERRTT ) DPL (FRATHRFD T BoE N
IR 0, KRR AT LU SEVF AT AR A F AT AR 35 (KID0 . TSS (IR AT I RETIAE 42 oy Hild A7 GDT
Ho
EBE R

fE55 %74 (Task Register - TR) [MEML —MBLAFAAaR 2RIl EEILSR [ TSS SKfE Mk
TS . EWA 16 CLIAT WSS AN AT HLES Ty o W] IR 2> FR KRR T T4E ODT R ik —A> TSS Hi
RAE, AL B AL FIAN T DL 20 SR AE TR IR 15 o R B AT B BRAAIE . 54 LTR F1 STR A THE ORI 55
AAEAs IR WL SY, F54 A A AR A R0 — 16 AL AL FEAT

TiAh, AT R HERT TSS [, ORI SIHIAESS T THIA ST (Task Gete Descriptor). IXFfifiid
FE oA BB P SR B IE AL 15, 0 B CR 3y 4 779) AP — A TSS kT Mk £:4F, Jf
A FC AR IR AR 7 B (DPL) SKREZ i F A AR AT AR S U B R . DL T DG PR ITili iR 75 TDT fifiid
R HIBEE .

ELLR 4 BEWL R, CPU S AT IATSS -

YRR AAT T 451 TSS R KT JMP 8% CALL F54;
MRS PAT T 455 FAESS T 111 JMP B CALL 54

SIH T WA AR (IDT) TP AT 1T v bl S
HREAR SR NT B, Y ETESAT T —A IRET $54.

Ll

RS E

CP TR S PR RS TR R T A e o T IO T T R R PRI I 25 A BRI () A (A AR A
RS BSR4 ) o IS S B XA T W F AR B CPU AMERIR S8 S, i S T Ak
B CPU 7EBRAT I R rh A B3 A5l 21 1) 1) 78

AMERR WIS PR CPU I INTR 5|V A o] BERECH BrRD NML 5 | v A AN o] BERgch . [RIFE,
S A CPU RS B0 A A BRI sl S LA O R BB 1Y) “BRrh 7 (an INT 3 48455).

WEFRESAE AR RS RIS ) SRR rh Tl e i ALBRAS B RE U0 IS T 7 A BT NMI A
SRR IR S R I, JEEE 0 ) 31 (0x00-0x1£). HFTIXLe SR 3f A S # i, AR5
i Intel AR BAEA G

AT R R RR RS AR b sl g (i 8259A T4 i il e% ) e, JEAE CPU (R iR Iy
BUIE S CPU. 8259A Fr/rF i) rh W5 nf DUR I g f 45 e, wIAT I AAR RS HLE 32 F1] 255 (0x20-0xff).
Linux ZR40¥ 32-47 4004 T AT BRlcT T, 42 I 48-255 HISRARIRILE b 24 Linux HAEH 7504
128 (0x80) 1K ARG b Wi 5 .

TR R R

R IA TR (Interrupt Descriptor Table - IDT) MEAREANH Wil s i b5 5 AL HEAH N AR
FEFRA I — AT St . 5 GDT A1 LDT MI4LL, IDT j&—A> 8 PR Frkal, HHE 1 mal bl &fh —
AIRTF o AEBRZRIE LK T W5 S5 e b 8 RIAT &R 51 IDT FRX N KR #F . IDT AT AL 4B N A7 (14T
by o AbFR S AE ] IDT 294778 (IDTR) k&7 IDT (9. BXef &5 IDT 35452 LIDT M1 SIDT. 5 GDT
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KIEAE—FE, IDT AT 6 P55l ) WAV R E R . RIS P RoR R, 5 4 M7
AR I LR o
IDT iR

FE IR FFR IDT pon] L&A = R RR A5 A i — e

o fFE4%17] (Task gates);

e HIF] (Interrupt gates);

o [EBEI] (Trap gates);

NG TAESST TS T IR E TR R AT A

31 23 15 7 0
(RAEFAD P|DPL|[O O 1 O 1 CRAERD
TSS BrikFE4F (SELECTOR) (CRAEAD

80X86 1551 1HmiR FF

31 23 15 7 0
A48 (OFFSET) 47 31.. 16 P|{DPL|O 1 1 1 0|0 0 0| CRAHD
Bk $4% (SELECTOR) ff At (OFFSET) {7 15..0

80X86 HI T 13 IR FF

31 23 15 7 0
A48 (OFFSET) 47 31.. 16 P|{DPL|O 1 1 1 1[0 0 0| CRAEHD
By ik #4% (SELECTOR) i#s At (OFFSET) {7 15..0

80X86 Peal I 1R TF

H T SSFN R TS FE

IEWT CALL $84 e — NI REEATS—HE, —AShibrscr i thae “A 7 Pl sife )y, 2y 2
— AR AT o W — AN TR W E T I, CPU A B sl i bR TR 5ok R 5| IDT R R -
W CPU R GBI — AN W 5B T, et SRR W —MES T, s R TS k.

TR R ) T ) — AN AR, O BRI M BT AT AT S BRSO AT . TR ) Bk
FF¥R 1) GDT B4 LDT H 1 — AT AT B GIA R o T IGR R (0 I - B8 1) Ao B o S 5 A B 2 1)
iR/ GLON

80X86 AT — ANtk S A HE R 77 2 CALL 52— AN AR i 7 AR AL, FE e AEAd
FHERE EREA A SRR R a5 IR AHERR 2 /T, JERAR G A7 4748 EFLAGS [N 25 N HERR
YT HBEA KRR, CPU RSN — AT A S AL PR P I HER .

Xof T W AL PR S A IR R, TP IRR A48 4 TRET 55 RET AHARL, {HJE IRET 24 T LB A HERR
EFLAGS {8, ESP &% ifit¥ 4 NNFT5,
PR B BIE TR X R0 AE T Fh BT Fe VbR TF S i W T s L i h W &AL TF, IR Af

L G L e R W TP AP T AR BE . BEJS IR TRET 4592 MHER EVKSE TF B E i BBk 1 2R 1
AN AR TF

IDT R IAESS [ IR [ 3 AR ) — MESTIRZSBE TSS. AR5 T IR AT P I BUARE R 1) GDT R+
fR—A> TSS $IR AT o 247 LR H W s 45 ) IDT P A —MESS T 1A TT, Bl SEUES U, e fE
MSLHESS AL B W . Linux R G0 IFRCA MRS T 1A ST .
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