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#include <stdio.h>
#include <time.h>

int main() {
time_t biggest= O0x7FFFFFFF;

printf (“biggest = %s \n”, ctime (&biggest));
return 0;

}
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#include<stdio.h>

#include<time.h>

int main() {
time_ t biggest = Ox7FFFFFFF;

printf (“biggest %s \n”, asctime (gmtime (&biggest)));
return 0;

}
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Clif B+, hBEE, HRFTEXHRS,

Dennis Ritchie

11 CiESrLRTREE

Wr EEAEIRE, CEFMFERRET —NRMNITE . 1969 45, MWH B, FEH
T2EBEA PR SR AL T — AN PE K 35 H—Multies TA2. %356 B (6 B 102 a8 —4
BAERGE, HBRBE TR EAMETEAA R RS PR T e R R %, HE
B R HRRERRAE F R, BRITR /N B LML Multics JTEhE%k, (HAbA1E L
BAA T8, AR IBM 7E 0S/360 Eli—Ff. fATREE Y — AN EH ERKEIERS, 64
T RUBAR N R G5« Multics AR T S 45 TAREI SR, B8 RNt C B =4
“CONEIRESE” BT T IERR

UK ) DURSES S 1L KA Multics TRES, M1 3T 8T . Hrh
—{L# 0 Ken Thompson KIS G % 5 —ANMRIE RGARIBEIGHR, Ay BhEF LYk ) VLR S5 38
JRRW, (BB E Y. E%A5E 5 fibHERT, Thompson Flth ] [/ ZE Dennis Ritchie [ 4 5,
12 Thompson [¥] “K=5HAT” BAEBMBIAKF K PDP-7 R4 o K HRAT BRI A BH
AR EEESE, CEMNEBREREREL, OB T 40K W, SHE% WTIEmE S|4
AMTE L. S5ULFR, Thompson IE TAE, i PDP-7 45 T A5 BB BIE R %, &
EE Multics fij 452, EER L . A RGHE IS5 S % 510 . Brian Kernighan 7£ 1970
FLHEWMA KN UNIX, HmiHESE T A Multics 5384510 AFEE AR RAZ AN . B 1-1 63K T
B C. UNIX FAHCHEE R A K R .



1965-7 1969 1971 1972-3
HHEW | pepL B New B I C _—
i "
BIERS

UNIX (H PDP-77LC UNIX (H] PDP-11iC UNIX -
WEEHE) WMEBEME) (HCHE)

®m
| PDP-7 I ‘ PDP-11 I
IBM 360
Honeywell 635

B 1-1 HEH# C. UNIX R XM R 4%

Rty CiB SR E%A UNIX WB? BHEXA 8, ARAS BN LH TR LA EK
s, M, UNIX B C iES HBAR GXtE R4 UNIX KRG EZN 1970
1 H 1 BREDHER, SRRIRHER AR R, BATXEIHE AR K &8,
B, RIC4ESSHS UNIX SR, 764 5% 45 mhR 2% T KRR W,
i LA LLAR, HEER M. Thompson AR mAES MLl m, HXAE
% PLA IRREBCRAR T, thARAERE WZE Multics P 8 B3t () & 24wl . 7EH Fortran 34T T —
F WG TT R 23R J5, Thompson SIE T B i, MM THISUNES BCPLYET
witk, 1§ B ORBELAE% TE T PDP-7 1A 8KB K/MUATEH . B8 MR ELIERIN
B RE A R N AEBR A, B R VPR R RS, TSR IERS, e AR ARG T A
Al B iEH T UNIX H B KRG GiTE

U oaesy {EFIAISCEL PLA A — (R RS TR — T “IBM A PLA, FEVELL JOSS JEHIRS, BUCMIEERY,
SESEPEE B, JOSS RAVE N M, TRl ARFEF LML, 7

2 “BCPL: A Tool for Compiler Writing and System Programming (BCPL, %ii¥#%i 5 #1 R 442 T2 ,” Martin Richards, Proc.
AFIPS Spring Joint Computer Conference, 34(1969), pp.557-566. BCPL Jf-|:“Before C Programming Language (C A S mFEE=)”
I ERRE, REX RGBS . 0HYEER “Basic Combined Programming Language (EAZI&FLIEF) ” .
basic (OREEE “ARAEN” , SR HIEESRAFEMSIFKE M R AEF R, Multics XL T —Fi BCPL %i ¥ .

2



F1E C FHEZHWRE

HER

mEFFLITEOESRER: EFE ULP #ME—

EHFET, MELFHRA—., SREA —LARTELASHAEAR, i & L4z
F&. RFGIAFFRiH. 25AF F20REML, XERERBRAET. 435
R FEQERA T @ BATRE (RAWHETRE ) FRERE (FEATHITRDMHEE) .
RT — R Fo 3] R I, BATREREZHAER.

RS GiF RACH AR IE R it 18], (2 2P ALGE40iBATAS1E], A — At Es6 (Joif
MR AR ehfe BB ATRE AR 5 ) BRALSGE AL 5 RTH], ARIR VIEATES 1), F)EFiE ALKV A
B R &, XA RA L T TRAELAZF FAKNETER., HIHEE
ARG AHBARDN ZAEFERY, (2R EF RS T ARKGRAE (4o Adiamin R3] A
%, BARAM “doil” WEARNEZHET) sh T L4ERGLER.

KA LA HBENT SR — e H R R LR, wRFIGLERRETEH
8, MAMERGIAMHLAELR? HhFER LA EFTLRMBE—RHFR LA, 4, &4
2/ 0 T Aic#F g TAEZ KA. BiE S RERT,  Dennis Ritchie T4 i& ¢ i2 & 8%
6 “New B2 K13 T &R, AHIEH T HiFSRLHE X524 24,

B i F il A S — SRR (RS R — B IR G54, X BCPL & & AF T fifk, JEK
T “TIRBAITTERA L TR EmBEKTIH” XML, B S RNREF T BCPL
i ERBX M AL B B AE S 288 H0F . Thomposon & W] T ++A--3R4EFF, I
EIMAZ] PDP-7 1) B 4iikdeh. BAI7E C EFPRAMGE, REARKMLIAREHT
PDP-11 F77EXS NfK) B B3/t HEAR AL, X FHARVE R EE IR L B 338/l i IR T
PDP-11 #EMF R AR RETE CESH, #NFRBFH—DARFIER:

*pt+ = *s++;
AT AR A Bt i 4 i3 4 PDP-11 A0S

moveb (r0)+, (rl)+

IXAFRVF 2 N AR LK AT I8 A T R AR 5 R R v i .

11970 EFF KV 6 # B %) PDP-11 LU, ERBESRIMEB/BASNET . XMt
28 DABSE 4 S 3 JURPAS [RGB IO BHE R RO €6, M0 B i8S LIERIEANF MBI RE.. BED
&N, X8 {# Thompson 7E PDP-11 L EH HVL4%1E 5 SE8L T UNIX. Dennis Ritchie
FIH PDP-11 (58 KPERE, RIS T REWE IR R 2 PR AR R BLAMEN “New B” (X% F
R T “C” EE, EXHATHFEXAMARMEREER, HIIANTERYERSE, §)MER
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C ¥ R5pte
FEAE I AT A5E 75 0

1.2 CigEsS Y UHALS

BN A R G0 2 H R B 8 W E X 4 B 8L PDP-11 HLAR BT 40 (1A R B
HKA, WHREREVE B RO PETR BN 1755 . X 5 I — 2575 5 10 Pascal TR R T 67 B 1)
XfHeo 7 Pascal 1, KA RGM H KRR FET R, Bib IS AT EEAE. |
FRWEHAR, CESHFEER, & AR R 7B AT LUEAR RSR[5 5 A RAE .
KRG IMATT LA SR F G 8, AL ] HPE D7 T EAT i A S B PP AS R0 A% ik . B
FAH, WE CRFPRIMRINA “amKR” FURERG N T Mok st LY.

BT RERG A, CiETNVFL AR RN T B iAok B MK Chft4
AWE? FFEEILE C B S M EER 2 ARG a8 ot B WD . ARYE S 128 Wt (1) SRR T
R RETE RITE & R A

o BATHNOMAR 1 FFE. LREZHEAIBN 1 TIAR 0 FFaaTHE. dmikas it
MIZERE M 0 FFah, BA W B ST O CRMRERE . B — AR
. RAERANTEX T A4 a[100], YRAT T 5514 a[100]EAFAEEIE, B XAN AL
AvEJa M a[01F] a[99].

- CESHNEARBELXAEESKEBEMGMEMLE. #ltn, AR Fortran, C & HAFF
EWNENRBCRR, EMESEZRNRKEEGR A REERNS, BagmiEasit&m
AL E EERFATTR 1. CES —TFRIFACRF ARR, BB RE W B
TF B G A BN T X e ISR

« auto XEFRARBR. XNXEFANUEFSRAONRESR I HEFAEXL.
BB CEHENFR P ER B BT WAL (54 RERAS A BLEEHE BRSO .
HADFE R IR auto IXANKEETF, BRBRE MR RN F A,

« xR REB R TUAEERIB . OB AERE, P TRZ K. BIOAHEH
MR REHEIX ], 1R R A 2 52 020 5 il B 44l A A IR
M. Ak, BARIEE A REAEMEN FERERN, EFArKiHeS IR 4 %,

« float # BzhH &4 double. REAE ANSI C HFIHF WA B, HEYIFSEE &K
K BE#TJE double BUfR), P RIAR S float A B4 H K double. IXFEAMHIHE MK
AT, HES PDP-11 HF MR R XA K. B, 76 PDP-11 8k VAX 1, N
float ## 5| double UM AEH /N, RBAEFHIN—MFEALIh 0 FBITT . i SR B e [m]
¥, ERE AFEMATLLT . Hk, BAIEERL PDP-11 W7 AR RSP A A
iz SR A (mode bit), PRATLLRBEAT float (MIE 5, AT LLIRHEAT double IZ 5, {HUnRAR
FEIX PR AT VI, B SUE SOX AR SR E AR . 755 11 UNIX #2 /7 , float
HBAARRKZ, FrodtisgiiXE 2k double & HB TN, AEHMIFRRITEZBEEN
254k,
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F1E C: FHREHRE

* ARFRERY (BHAREEB—MNERMEN) . XEML T HFE, HRERES
T CREFRBITINHLA S . BAARPLEEAES 6 3= “EB3hireE. BITNEIREl” ditam
ik,

* register XHF. ENMKBFRARMFSUITFRMLR, RERFPHHLEER
T (BRHEBAEAD, P SR B FAS T . XM AR — AN R,
R BFESREMEHSANTEN A EFER OO TE, BRAE—LHEHRIEX KT R
AN UG AR B AE A 72 LT . ] register REFE, ML T 4TS, HILAHREL THE
J¥ 5

AT CHmiFERRRItER A EMEL N HME SN EERE . XASAE—REH, &
KKET CHEFEAS, HES @ EAESEE (0 Ada PHRZ R TS, PLAI
P AR A, CHPRIBRMEZ ELYK), CIESERSEIMLI, WHEXREES.

MEAKZHIESAF, CIESHE MEKK#LERE. FEWXANERZA, B2%
THZHERE. EHE2E, N—LHTE#EA R KERBAIRKES. B
— C g3 KA HBLAE 1970 4F, B4 20 Z4ET . WHRER, /EHERMER UNIX &4
BATTZMAH, CESHMZIPERK. S B SR R R R, kT
Wi IR AP, ROk B # B UNIX 3878 T E KA .

1.3 bedE /O FEfll C FAbrRas

C Y iFae A WG SEL — LoDy Be U A0E i AR 2L . 72 CIEF R, ENESIT 3T
AEFE, BERTCLHEAE N AR ARG, ] DL IRAEIZ AT B bR 20U (runtime library) S . #EF
ZHAE ST, WIFHSHEAN—SRE, BXHMAHSITNSRTR, XHEERF R
LEMT. HECEST, ARZHERBEHMBEFHFEEXAH. i, £ CiEs+
CRERD, BFALERNSHNENER, I8N, MRBADR, Fac
HEAT Y FEAS W o

HtRM, CHEFEEHEAEX VO, T hEREERM. Fk, XLk LR T FRdEL
ffilo FTRSHEI 1/O B Mike Lesk 45, BAIHILTE 1972 64, AIAEM4KAER 3 NS L
WH. KBRELKEY, SRMRICTHIEE. rel, AMTTE SXGHT TS, JERR
FRUE VO BB %% .

C TALER AR KA R AEX AR, {BIE & Alan Snyder. ‘&L 3 AN 32
e

© FRBEES: BARLL AR foo Bi#A baz”, BEHTAEERE—ANFEL.

o KXMEE GXR27E BCPL R E IR —RMER A AT LA 4y B B3k s+, IFH
A LA Z VRSO . BRI R “h” FEASKSUHERIT B Z, B LTS Sl

UOABERH T 1994 4E, M4EFEE 1970 4EEARE] 30 4E. ——RHTE



CE#xXEE

AR 0 B2 2 Rl FE fin 44 L HIRA AN KZAE, X204 AR Hh.

o BT Y RE . 5 REOARIR, 2% (marco)FERESE JLAN A o BTN S 8N 2
RIRTUAE CEIISERRZHOUR T EAE R D o XAV I HLRTB AR i, T HZ D8
BALEM. RN RS, TR RIS R AR K 5w .

#define a(y) a_expanded(y)
a(x);

Bl A -
a_expanded (x) ;
M :

#define a (y) a_expanded (y)
a(x);

WY A -

(y) a_expanded (y) (x)

ENIFTRR MR E RS A K. RATRES LLOTE R B ERS SR AE C & F 3
iR s —Ff, REICZ FERHER KR EER, A%k Bk,

XEX CiEF MBI AMERZ MR, KRBT X WA TR
AeERRE, RMNAZERMA, U ESURANNR. CHERTTEGIAT &Ik, EEm
KEERESRJLF R IR .

C 3#3E Algol

70 K/, Steve Bourne £ N REWKE % EF UNIX F 7 ity shell (4 M#EE) o,
REER CALEEE CiESALE BB Algol-68. FHFAXBELHXFN, Steve §%5
i —A> Algol-68 %5 3 ML E I Ao T AR b A B K 9“4 RiE6)7 47, Hdw if ... fi RF case ...
esac F, XKL EE L. Steve AAHIL—A “}” RAB4), A s THFEALE
S

#define STRING char *
#define IF if(
#define THEN ) {
#define ELSE }else(
#define FI ;}

#define WHILE while(
#define DO ) {



F1E C FHHEHRE

#define OD ;}
#define INT int
#define BEGIN ({
‘#define END }

AR, AT MR T @ XA 5 AR AL:

INT compare(sl, s2)
STRING sl;
STRING s2;
BEGIN
WHILE *sl++ == *s2
DO IF *s2++ == 0
THEN return(0) ;
FI
OD
return (*——gl — *82).;
END

BAA—TAEL CRA:

int compare(sl, s2)
char *sl, *s2;

{

while (*sl++ == *s2){

if (*s2++ == 0) return(0);
}
refurn (¥=-=gl = *82).;

}

Bourne shell #) % A2 A% T N REEF6TE, XAALFXF L Algol-68 49 C &
TEALFKE. 2R, A CEFRABABRH, 030X TR ALK
#5, B £4-H, BSD 4.3 Bourne shell (#&# F/bin/sh) R A R XLk S ¢4,

BA —/NMFH 6932 & R 2t Bourne Shell, £ 69H % L35 7 43¢ ¢4 Bug 384! e
EAK L Sam, KMARKIT XA¥44 Bug: XA shell R4£A malloc, ™RAEH sbrk A 4T R
TORGHGE T, AEY X LB, EHERAAFAEF XLFIA—AHFA. Steve R
HALZ T AR XA HH N A BLES, RATREFABALRAECE, AR E AT L
AL T A 6 AR AD

-

Bourne 837 [)iXA C 1 F AR F L EIEp T R AERIT K EFR C 155 RALISKFE (The
International Obfuscated C Code Competition), tLFEEIK S 38 IFE)T 3R] g Hh 4 5 4R R
FLIVFR P RIEBIXNF COTFRXAEE, PUEEAEIERUED.

FRFAH TR ER, oSG YR EWRERERERICE. ZANIZKE, XHEE
RAESSREAHX TR, THAEMEH C FAHE R BESGE S ML, BIhiIXE—
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CEHEX4pmiE
RKCEEHRABRCIEST .

14 K&RC

FT 20 4 70 AR H, C BT CAMENE HAirX A RMFmEMERZAEAT . &
L SR AFAE, B RER AR A — e g T (AR (Letn R iF R BUR Pl S5 R{ED Fn—Lext
FEAERIBEAT Y R LT N B AR AR i gt o CEE s in o8 unsigned 1 long). 1978
4, Steve Johnson 4’5 T pec XA C it as. & MIPEARDXT IR SEE % 2 S IFT80
I, BT B C HmIFSRNEM. CESMBEALZEmE 1-2 Fix.

1972-3 1976-9 1983-9

— LI C &_, ANSIC I —
1967 (;BST)
e

1983

=)

E1-2 JEHIKC

m BREHER

—MELEFE#I Bug

CiEZ M Algol-68 P 4K T — A4, A2 AASBRMAF. €A —ANELBINGHRM
¥R —AMATRAKR, SRAERE—NRT, PREKTFRHETAEMLE A, XH5H
G —A B F 2 b+=3 A b=b+3 ¥EE. LHBRMAFRMNGEERASRIAAS, FEHRME
&, #i%: b=t3., EBIETHIAEITBLA AT, HEER=op XAH X ZEILE 77
B A ¢ op=T% X 14 . —2b, (oW X 25| RRA, CREHR

b=-3; /* AbHHE3 */

Fa

b= -3; /* #£-3W%bDb */

BiRA.

B b, XAEMAAS Y B ATHTE R 69X AP X, A S Be—3 s, KX S5




F1E C FHREZHRE
indent €AF T AR, ATAZLSGMMAAHINEX, FXBAHGEE, fweihd
*EAFRAET K. ZRANFEFHEGRE, EAEXERRLZEEALS T RE G I YT
TEE, SATRGE, EFBELITIAN—A Bug, RRNLFETAH (REXZXE) ,
PREHEAABMAET, K2 HBRIAF B E.

e RARIZEASF, XA Bug T RSB FEIR, o

epsilon=.0001;

DR AR

epsilon.=0001;

EEE R AR BEHFS, hD LRI IR. [2—FREGELTRAZIH:

valve=!open; /+*valve %% & 4 open By& X +/

SME P &R

valve!=open; /*valve 5 open ¥H47 404 th4i+/

BEEG R BRI RIEFE, REOERNSRIEGAIIE, EHTKE valve 914,

EEEEAELT, EA Bug 2BR TR, FR2MD LERE|. ERMAE &/ 24
RARORAGFE, PTAME LSRR XARAF I, AMAEEHSILT indent 2/
G 2amF st EAPEa ey H K. XA d indent £/ 71 #2849 Bug A E| 20 #% 80 FXRF
A EEH CHERTHARE, KR —ANAFRERBFGERE!

1978 4F, CiE =4 4143 The C Programming Language HRR T . XAFSZ R T Z F)%%
2t HAE# Brian Kernighan I Dennis Ritchie K42 75 KME, BT UXAMRAY) C 18 5 widk
A “K&R C”7. HIREBAMG XA BHEE 1000 BZAEf. #BikF] 1994 4, XAHKL
BT 150 i (B HE 1-3). CiEF AR 20 FRBEIINGMEE 52—, RS R
. (BRi%E CHES N ZRAT, W2 ANREM C &S A AR AT

Amdahl

Burroughs

SR C il H B RGN A B Z A7 4E

Cray

Zilog

1-3 R EURENT—HE, CE TR



C £ XAt

1.5 A HZ ANSIC

2T 20 t4 80 FARY], CEBTHNFT ZMH, BAEFZSAFRMSEIFZET. PC I
SEIAERIT CEFMT BASIC HiEZKib, X—RILE IR T C1ES KIS . Mirosoft
H IBM PC HlfE T —A C gaiFds, SIATILDBIICES (far, near 55) #HBIFE4 AL HE Intel
80x86 H KN I ZEH . B HANTE L IFIEET pec MImPERMINNE, CIEBESRITESR
BASIC Z &1, R T REAR il —Fp 2 AR FIABAH R IE S .

EHWWH T, —MNEXRMESHRERLFTER. FEMNE, EXMIBOEHE THLE
(54T ——FT 6 BRI M R FRE S R A AE T hrdEdb . SRT, 9 'S bR dE A 76 1 ) J 2 -
R 4R AEid A4, BARTITR. MBREAMAEEES KRGS EN, Baee
VS 13K, BRI Re e TR, Zk g . RS RESGES, Babs
HEFMATTREHAMSAE T KB

ZAELIK, HT & XaFETE & e TR R, (H kA 5 3% . Algol-60
MIESERMEME, 5 CIESALET, HERREFM——AIgol-60 Reference Definition
4 18 T, Pascal /| T 35 WKHiiA . Kernighan A1 Ritchie FT1E[) C &5 BAIMEH T 40 1,
RAERE T —8RH, AN TUFSHFESRITENS, XECLE28 T . & ANSI C (F
MR T 200 1. EFAHNT C 1B S FISERR N AR T /R, & Xt bRl SOk A Le M SCF N
A IR .

1983 4F, ZEEEFIRMELAL(ANSDRILT CiEE T4, JFRT C iES MisdEik
TAE. ANAFTACER E RSN CIES HE AR, EXHESASEET —SEk,
BN 2 . T R EEESZ near F far KB T, PMANIIIT T HEEAK
Frig. WA, ENERBE AN LL UNIX h O RAHX EE K] ANSI C bR, RAE 24
B LK% 5000 & PC, i He &4 SRR 1 CEELITE, BEirdrRilh
(BRATAR XX D AN AZE S ESOE 5 KA A2 - 6 FrAr£E KPR .

ZAWARRAR CESTE?

b fit, 1ETF S RALA CiE T AR 12/ ANSIC, @ FR2Z K&RC.

1989 4F 12 H, C iEEShlEt iR R %Y ANSI ZRSEN. b5, EiRtrsdEibds! 1So
WA T ANSI C brrE (S ARRBIRZ, EMBRTIEEB AR “Rationale” —77, FHFETA
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F1E C FHRZHAT

BRI ANEENRG K BT, BRI SRS A% A B s AF T 3D . 180 & — AN EFrtk
WL, MER EUFEERR 2. FTUAZE 1990 541, ANSI HHFEK T 1SO C (FAFEMER T
Rationale), HU T BUSEHIRA . B EN L, ANSIFRAIM C & S 1ISO C, &
f1H % Bt fARYE C V1% 2 1SO C. Rationale iX—i 2 IEH AR, RetR KM H BI AR
fRFRAE, B RAE R ST SOR AR !

WBEE BE15 R C IEE IR —¥E N

CiETAFAME 7 442 ISOMEC 9899:1990. ISO/EC £ 41§ E FRAFAALLL LA A= B IR &,
TR, AFRLALUEMNS130.00 HE CiETHAE. £EE, KTRBTL FRGMIETSE R
RI— AR AN

American National Standards Institute

11 West 42" Street

New York, NY 10036

Tel.(212)642-4900

EERVSMHE, RTAE T ERIEEERN:

ISO Sales

Case postale 56

CH-1211 Genéve 20

Switzerland

Z359 H THEZH R EIERA.

% —A Ik 2 W) E Herbert Schildt 73 # The Anootated ANSI C Standard ( .29, Osborne
McGraw-Hill,1993 ) . iX A ¥ &4 —AE%E THRE, 2R KT C 53 474, Herbert Schildt
B BARY, EEANHE, $39.95 HEMFIITERMG =02 —. LR, TME ANSI
R ISO, BTHEh Yy H/ELHAE, KRTAAM 20 #oey ot F &, B0 ETHA
15 B F £AT.

SzBR b, 76 1SO B 14 TAE/NE (WG14) Hl5E C FRfEZRT, “ANSIC” IXAFRIERLC

| ANSI C Rationale (i) H@LE4 FTP, M fip.uunet F#, {F/doc/standards/ansi/X3.159-1989/ (W1 RARAH] FEE 4 FTP,
BB 0B 5 L — AT Internet (5, S BU1E BRTEA B LA “BEATINEE" ) . Rationale FAEAR 5t 2 iR, ANSI
C Rationale, 374 Silicon Press,1990. ANSI C FiffEA & B AT fip 3 AU, B ARAE EVRIA (K B MLBON R ANSI (9T
BEARITZ —
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CER%#

WA . XHEEHARE, R ISO TANIESYIRMEREARMESE THERS T
ANSI X3J11 & Ri2. 7E TAEEE RSN, 1SO WG14 1 X371 —&iE e, moe By
SRR R R AR RE B AN S I . s b, WRMERBAR SR T —%, EEE
K T A6 SR U B DU 2 — S ] A P ) a0 B AR o X ) L

RS T JLAE K — B0 C 1B S R AN TRERT OFRUE 4 2 ANSI C FrfE. 2475
=R ATERE, Fia ANEE R CiESHRE. ANSIC [FE 2 — BRI FRHE(CEN 29899)
1 X/Open #5#. ANSI C #i K444 Federal Information Processing Standard B B AL B AR
W), H4% FIPS160, (HEFFFAERMBART 1991 4E 3 A &AW, HT 1992 4F 8 J] 24 HEH.
fF C = 1 TARE Sk a—— R A W HEAE C B S PN SR,

1.6 B, HEFARED

REHRE — T EPARHK ISO T4V 48.,

—EEANL

ANSI C FME T DL 53 e (6, FRATTAT LG JLANA kA T SR BE X — e e X
T FE AR E, BT HOR SRR BI04 . AR X B R TEA — A LR 0 T %, 3t
B TARERAT 2 PG REREE S 252, MM ARFEARRBIE S 2. I NAREY XA B
(X148 (unportable code), # T REIPIANARIEBRIFA I (bad codeyi X, T J& P AN AE ) ER ]
B AL (portable code) K

8] #5485 A4 F53(unportable code):

Bil%ﬁ%&i}(H‘J(implementation—deﬁned)———Elﬁ%i%%ﬁﬁ%mi%ﬂlﬁﬂﬁiﬁ CHt 2
4 R[] G S8 rh B SR AT R T R IE AR, EE AR IERIND, JFERF SRR

Biltn: qRERH A BN, EAEY RIS,

ST 52 ) (unspecified)—7E 328 IE I T (%, BRI A BB E I 2 EAF A

il : ZHORAE KT .

¥ 4X55(bad code):

52 X ) (undefined)——7E SR IE BTG UL T MO0, (EARAEIRIE NZ B 1K
T LUSRBUTAATE), WM A A, WAL — & EE R, B ip bR P UL
CPU M NS, EZEATULRHZSH (RERLHE T R NEFRGD.

Bl 24—V 7S B R 24T 3.

Y41 (a constrainty——IX it — AN A FUM Y O PRI K . WARARAREST, IAIRIKIFE
B AT S k2 A b T BTt B TR o XL T — R IR BN O R A
KPR R ANAREGRBAS W, FASRENEA EBEMA — “ 4% (constraint)”
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F1E C FHREZWRE

NS, BT BT AR S BE XCHILT — AN A BRI oL brrEle g e as LA 1
i RGBSR B B F A Rer= A48 R 5 B! XEWE A AR T AR & 1E X
U URER AT CAASEAE, 10 H i T X7 A8 TR AT R, miFds ] DURBUEMT1T3), HE
AN D5 38 AR

Blhn: %EERF RS DR TR, Fril, 7EARBEBdE B H%ERER H e S
R—%ENRE R

AR FAREM MBI F: AT C &S badES S AR R EIRE, A
REFE B —ANIUAE mallocQRIBREL, B EARHEL SR OEF — MRtk h 4. (HHTX
ANFRE A LR A, TR AT DA &8, 1T H g 1R 2% 58 28 ] AAVE 5 4% | 55 T-“ interpositioning ”
X—/NEMEZNE, SHES5 E,

FEXHIITATE IBM PC 5] CPU fffk !

AU BAEAT A 5 A CPU Rk 09 Bk - RMRE For L AR £3&.

IBM PC #) 27 B AR 7448 H TR K- R 4. 93T ESE (flyback
transformer, —FF ZA SREMGEE, AT R L FALETEFTE LR ANR) §E2RHF
—AAIE,

R ERAET, A2A RA T RIS A éﬁ#ﬂ#ﬁ:iff—uiﬁ‘xi? EIHHFE—NMEE
G EH R P = E B, KEER T RS ER, ARG iR A
T RRAEER FR., TRABVIARLR T ERK, ﬂﬁ%iiixéﬁéﬂ*ﬁﬁbé\?—&%%
b LA

Al #4E A9 41X 5 (portable code):
KRG AR () (strictly-conforming)y—— — AN A I IR AE KRR P NV 1% 2 -
S E e etk
o ANFEATA B G 1325 S TR PR o
o APEAATATARIS R G 1R A% s S R B KE B B R TE SCRYRFIE Rt

U R RARIAR ), BT 5.1.1.3 BE,  “Diagnostics G2 7 o fEh—AMESARE, EARASRFMBE “E T IEFKRRE
FEHL, RAGUN A EIRIE S —ARE” o FRbadE, JURBERDIVGEN, 0ihR mFEDFH AR AT RS . B
ERARN R “— /MR SEIN L BB BRI A LSRR, HhaE T iR s R
Tho FEIHALKE S F AL LW E L .

“Brian Scearce” JIT s 45 (4 FIARA
"WREEITE (nested footnote) IR o

PRI E)— AT R “MNi% (shall) 7, HRafth—E7E S| FIARHE R Bk
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CExR%piE

IXFERUE I 22 H sl R B PR GRAE PTB AfLE . XFE, RNRIREEAH AT & LBfT™
R bR AR P AR A . T L, TR MERRENRER Y, BT %K
RFHAZ. B, FHEHIXANEF ARG R

#include <limits.h>

#include <stdio.h>
int main() { (void)printf ("biggest int is %d", INT MAX); return 0;}

I ARG ERHERRE B RIFREX . +/

EABR RIS, BATEFE FAEKE) T FET A EIGRAE . PG B A
AF EXRHEREL, HARTE@EITERES . BN BRI EEN, FrLER
MIERE g, NAXIRAELRUEN L BB R R 3, RFMES.

TREAEFRUE ) (conforming) —ANEERRAE FIFE 7] DRI — Lo e M g 1R 28R A A AT
B ERE. BT, — DM EFA R —MY € M ey B BMEbRHER, BES — N miF
A AR MIEARAER . B R LT B, (HX LY BA Re 18 U™ A G AR HE AR P I0AT A .
B, EAMMIFFEAR—DNAREM, AN TR F R A MR A, B H
FEHRaaH B EERIERIRER T HE !

T2 1R LA e SE 45 1 2 AR AR HE R

1.7 YRR

H b, ANSI C Ar#EXS — AR g i R P M B MK BEAE T PRI, X RAEPRHESE
5.2.4.1 THUE R . 4R ZH0E S AR E, W0—A$dE 4 FR(dataname) e £ 7 LA £ /b
MNFFF, — AN ZYERAN AR E L REERZ /. EXES 3R R S AMEE E A,
WMRARME—K, ZOWRIELIEN. MEZEDASHRANTIFHL VX ER T IS5 iFa%
PR T B/ D RES 2 K BE

—A> ANSI C 4a 125 LI RERS ST HF

o ERECE XS HER LREDTTLUEE 31 4.

o TERECRA N SESHER ERZEDTTLUEE] 31 4.

o fEFERBITREDALE 509 NFH.

« ERIEXFRDUZF 32 BIKERTES .

* long int (1B KIEATE/NT 2 147 483 647 Gt 2k, long RUBEEAIET 32 fir) 4%,
e, —ANEPEARAE S 1R 2% L A RE IS G B HAT — Nl 2 LTI BRI FR . 2 A
M, LIXLs “onZi” BRREISERR EIEANRAREM, BTl Mgn iR et RIS R R R E )
BN AR —E = ARG B

Gk AR PRBNEE R A “mIRRIE" MiEE. EAMHCh&*@@uMM%ﬁmm
RETA RN aIESRAMEE AR LR, mSEnERTREMBE. 48, —AEER
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F1E C: FHREHRT

75 g A% AN N %A FOBEII PR, 10 1% R 32— SR8 R R A BRI, 2o e R F) P A et
()45 o 3 AT LA o R B BN B 2™ R R K/ GRANBITHEAESR 10 FEARRE) RS

1.8 ANSI C brfERYES R

TR IRATT TGRS, PR Y — N ANSI C brAER AR N2, X s NiZea HBI .
ANSI C brfE5> U FZE /50

Fa4: ME (FE550D). XIAREHITHARME X

Es5d: HE (H 1370, FiRTHSANLR CIEESTMARS, BB RSN RAA
4, FEFFHRIER KA A, DR—SESRE MBS . G a8 6 S PR R~ R AR B
EX—Ha .

% 6 15: C 155 (3t 78 TU) HrAEMIX 43 1T Dennis Ritchie 2 H i 22 2 /F“The
C Reference Manual”, 4% The C Programming Language [FJ[fi 5% Ao WIS LEbRAEFIP 3%,
WA RINKZ BRI —RER, PR PR i AR ARE, & LEBE 1-1 9B
FE (AT B BAIE .

% 1-1 ANSIC FRERERR—IK
ANSI C #rfE BB —ARfX ANSI C #5441
B%ES 8 6.4 EEFRIERX
&E B
EEE wWRRIEA:
SRk
VS — R R FRE R T AE S R T AN RS AT 5, R e] A
H IR AT AR 8 B AT LA IR b
HREH AREH
I 5L B (AT AT G SRR, 4w HWRFIERANAZE S WE. WA REEHRM
PEAS V%A HH— R R ES RN, BAEEAIETE sizeof MIIRIERAN . A
RIEAPZI R —NE R, %E BNAZEH BRI IRR
F Y Rl 22 Y
B B
A E R R4, B AEH WHERE - AHROFERAR N & EFCAET
g, R R RR S E R R A B, TR
JEF...
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CER4%#

gk

ANSI C frEFERE— R ANSI C HrfE P B TE 2405

P
—BURIRE F R A AR

Ik R A 40 U, {HZE ANSIC brMEd, 2R 2T 1%,

FTH: CEBITE (381 TD. AWML T —ANREOGHRUE 40 1% 5% SR At 1 FE 56 B0
Ry EAEARAERTRUE FHE BRI SEH B %, F T 3R A a4 F D BE. ANSI C FRUES 7
TRTHIR ) C IBATFE /&3 T /user/group 1984 “EIARYAE, M T —% UNIX BG4 .
“/user/group” J&—/NT 1984 4ERLALI) UNIX H R /N . 1989 4E, &5 4 % “UniForum”,
IR —NMERFMATES, HEER%EE UNIX 8R4 .

UniForum M7 () # BEXT UNIX 3T T BEh 52 X, X80 T 24 Bt oAas:, 4
1% X/Open I BAETESE S 4B 4 i, XPG/4 LT 1992 4E 12 A ).IEEE [ POSIX 1003.
System V Interface Definition (R4t 5 4 1 5E X LA K& ANSI C ARt sk 3% . M A#55 ANSI
C TAENAME, BRI KbRE o AN B 2 R —3, it 75 !

ANSI C br#E [F] I B — L2 1R A F IO B 5%

MR F: —REEER. AFZELNERT, SWE R IR Rk, (5 R
FRXGTHEMMER, HETEFREHUEM.

MR G: AIBEMIER. A SX T AR R, R ATARIE R A (i X
JITH R P AE— Ny . RS RN R E SR G i AT O A T T S

B
o

WERSIRR S TELS, BERERER

HARGE A4 ARG EFFFEARTIESHRALCLRTE, —% 75 % E#. [EEE
POSIX 1003.1-1998 47 (€ 2 — AR R Ged7 i, £ XEM UNIX 89475 ) st E—ANEE
HABE) B ABFJE 64T

“[—AHAZ2L].. 8% @ PATH MAX ANFH AR, OERETEEY \OCFHF” —3F
A% 239,

“PATH MAX R—ANBZLFRZMEANFIAAK (FRAFHEHKE; e
RE@E O FH —HAF295%) .

Fivh, PATH-MAX N F Y BOERE @Y 0, X REERETE 0!
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F1E C FHHEHNRE

A RE ZHovd g, 2% (IEEE Std 1003.1-1988/INT,1992 p&, &% %: 15, $ 36 7))
RAFAEBIT R—, REANLERTVUAG IR EHA L (XASARKTIE, BH—EY
MERACNRTHEAANARIEHAG ) |

Z A B E A, & TFAESEERN, FiA &I A8 64 75 H R AF 5] 23 .37,
AT EAH X, BB, w2 EH, RARSAEIAES A AFAT R M ATS
7%,

XA ARG B ILE CARAERT R BE R, w3k 2 7 69 Rationale X A%, F5 Lk,
Rationale /£ 1B T C AR/ b —3 4%, BAFEGPTA A L 1SO B, CHMMIET .

K&R C #1 ANSI C z (8] X 5

Mk AT AR, ZBEIHRCETALHE K&RC, 3 ANSIC #8418 T 90%. ANSIC
fo K&R C A R A £, A FEHSITTF:

1. #—ERXARI5—8HH6). FEFARRY. FEREZHAD. E—BTXERX A4
MR R ——Je At KA A R4 E R e —3 5. RAEAT % BIRE HARYE R 4 2 L

2. FoEXR AR I RAEF. ANSIC EXIEmT — X4 F: enum KEAMEELA

(A B IT pec #9/2 B A ) , const. volatile. signed. void .4 & A A8 X 49iEL. # 4,
AT Hed TR LMAAZT] C P K8F entry N FZ A,

3. B AR “HORE —RANH LETHBRIDARESE, 2EHES
TR AT, XFEN6TFIRE, ERRIRRES, JUFTRERER., ERERET
FeMZ bat, Thbd FREERBLF AT AHAL, Fldw, REGTLEN T
F A, H—KFHAN, KA TFHEFREDWA HERLE A,

4. RE—REAHAR LE 3 LI PTA R A, QIERLEEET GFFELERZY KRY
St ARG, XERAHEIEPILFRT AT, 4o fF 5 $: 0 (token-pasting) F= = F 417
(trigraph) ( ZF &AM 3 MNFHRRFT—ANLBRGFH, eRIZFHIRGET LT M
HFHET, TR IX 3 A FHRET. s # F 839 (digraph)\t £ “tab”, fa = F 415 27<
AT “FrRAHEIET ) . ‘

ANSI C i B ZFR R “ A7, XA A C++o JRBUR R B5 WY R,
PN R A AR PR R O, BT RTES R SR . Xt SRV A e S 2 il
FREY 2 A — 3k, 48 “BAY RIER A BTE SRR —RAR RSN, B
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C ¥ X%#

NZ B FRAE “ R 2 4 (function signiture)”, BRE 1R Ada ABFEFRAE “ 2R B0 B (function

specification)”

RBYBYTE A

B B 4R % RAA RN AT 8 (forward declaration)if, £ R LA g3 jo—ik
£8 (MR BB L ABE LR ) | X4, RHiFSHEBAESFNTIEGAA T EL
Fo g B O P 6T R iR AT — B A E, £ K&R C ¥, XAEEWIMERI|GEER, A
FRAERE, EAREUE, Ri:

char * strcpy():;

AR M F 69T X T

char * strcpy(char *dst, ;:onst char *src);
TAR BRI LR, ARGEAKER.

char * strcpy(char *, const char *);

ARFRBEBH L L, RERFBFTERY LG L4K, 2ENEFROEZSF RN4E
#— A 612 8. Rk, R3S

char * strcpy(dst, src)
char *dst, *sre;

{ ...}
AT

char * strepy(char *dst, const char *src) /* EREERE */

{- wgo }

K RFA—ANGTER, MREREFE-ANERIBRG L EEY.

HR % B RS ZEARE, FAREEFRARFATL. FE=2] K&R C
FX B EAFE, REFTEEAREGEDNAR (INEAEF 8 FHMiTR) .

R — R 7 P LA R R KR TE SR FRVE, B S sl R Z B DA 3 ik —
B 4. WaBERA.
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F1E C: FRHZNAE

1.9 PEiE ANSI C brdfl, SHRRERFINES

A RABIAE R R ANSI C ARMEA RERFIEA MBS 2. — RS TRGE
X BAEAE R R K 45 Sun (K558 88 /N

1 foo(const char **p) { }

2

3 main(int argc, char **argv)
4 {

5 foo(arvg) ;

6 }

MR FXBAM, MERLSRH—FEBERFR:

line 5: warning: argument is incompatible with prototype

(3 517: B SEEFERBMAITR).

RS ) TREAR S A4 7= A XA EEE, BARLIE ANSI C bR K — 5
DUFER T XTI MM E . LK, 5E2 char* s 545 const char *p NAZ MR, ARdEREH
P (74 o A2 R B R IX PN . A4, KfHASE2 char **argv 5575 const char **p 5
b LA REAE AR 2 |

BREGEER, EHFAME. BREEAEEFRBON, WRFR— FRAXAMER
HIBEAN LR, RN AES R ER R XX A B2 B Sun (93P —7 “iE 31
7 AT, HdAEW R

FE ANSI C #r#EE 6.3.2.2 TP PHAA R A RN P X 24 —A)iE:

BAFESALIZEA  THER, ZHC AR TS 5 E BTat 64 2 LA g3t
£ (FFHERREASARES) .

KR S Bt i PR TR .

BTEL, BRAE—/NRELA char **f{E AT LABR{E 4 — const char ** KA IRt %, 75 MIH &
SFFEFEHER. BRAEXNMRERE S, BHE B A w54,
EALTEE 6.3.16.1 71, #iR T FHILREA::

4% LR BAAT XAk, SRBR T &2 —: p

ANREHARRIEOR REFIAREFGIE LR 94841, EDI4PTIGQER L
MEA A AIGATPT 48 & KA ) SRR A,

IERIXAN A, E13RBORMF S char*fE 582 const char*ILAL. (7E C FRufEEH,

1 The New Hacker's Dictionary E3& 5 HITE XA “HEM 200 ZTUHF M PRI 5 3G, PHEFIKBVKEAT, HAZE—FRAY
HECHERNERHAN” , B 75X TF RO T IERmt.
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C 4 RX4m#t
FIT A 245 B A B R Bt S IXRERD) o B Z T LAY, RN AE i AR

char *cp;

const char *ccp;

ccp = Cp:

o EEAEEUE—MRIA const FREFRFIH char [FFE%L .

o HEAEEUE MR IR A BRE RN char HIFEE

char K% 5 char KA RAHAN), ZeBAEEUITTR 10 KRB RA 4 AR 15 17 8 AL 1K)

MEfF OB, .t A5 KR E R (const).

R, RIEKRMARIATRE. WRAE, KA FiARE:

cp = ccp; [+ BERFTEGREE «/

FRUESS 6.3.16.1 15 B Ut char **5£5 5 const char **JE S ZAHA M ? WA .

PRAESR 6.1.2.5 17 P YRR LA (8 50 FE AR -

const float *E£R H RE - NAREZFHERN —CHERNR “488—A~ELA const TR
F 44 float XA 893841 , 3R const FRAATRIEAIG4T T 69 £ A, M RRARAA Y.

Z{BUH, const char ** & —/NEA BREFFIIREN KA. EHIKALE “FRMFH const FRE
FF I char 2884 (K5 IFREE 7. :

H-T char **F1 const char **#B /& B A FRE FF TR SR AL, (e 1B [ R RYA —HE G
#4810 char *, J54R1A) const char *), FIWENTRAHAER . Fit, HKAY char**[5ES
A% const char**[(JFES AN, TR THHESE 6.3.2.2 TIHTHUE MLIREME, s
IR — S L W E B

FIX A SRR AR AN B A . AT CUR R T A J7 kAT B -

o EEAEERALRE FOO2, B —ME R FOO Mi$R4Er, 1l FOO & —/M& A BRE fF i
65, BiRI—ANHTE const FRERFI char K%Y, iy He-oer

o HERERIRERLE BAZ2, B —ANMEIR BAZ FI$5Er, 11 BAZ & — /N BRER
faEr, EIRR A RER I FAFREL

FOO 1 BAZ & i) R B R AR, T HENIA S #HBE RERF, B ARF & hndkE i
YR &AM, PH 2 AT IR 2 & . 2 FOO2 Al BAZ2 2 A1k R XA AR, HTH
B RAREAE Y, FOO F1 BAZ Frda [l R BUAH A I AR R FOO2 F1 BAZ2 4 ] ()36
R A2, BT LLESR FOO2 il BAZ2 #REA MRE R, (HENTZ A ReREATWE  t il 2 Ui,
EATTHR R AN B E R R FR &L, (R AT BT R 9] (X SR AN R IR, B LA 2 ) AS B REAT 1
WA B SIE AN R BN TE S ML S . (B, XNAREMFMRES AWK, BIRESEHP
R . FTLL, KRG 5 : H AT T Cfront [ C++EIR 2SR AVEM (RARXLERK
AIRES ).
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F1E C: FHHRHORXE

A 5iRER const

X4EF const F AL ZERFTE! £— AT AT/ L const FRAEMF R RATEANEF
FAEAIRAL . 432 € 69480 TR T R AR R k6), [2EH R eeprbd@ 3R A5 eg A3k (&
FE RN ) 6975 ik RASBGIAME. const A A XA A C R BB A, XA LR
KRG R EARAPTIREIE, 2l R8I TRAEHRE. ZLHFHE C fo CHF
const 3k —AX 69 A ik

const 7T VA 4R £, 4o

const int limit = 10;

Bt T 2R %, RUGAEFXALIm L84, A —RAREET:

const int * limitp = &limit;
int 4 = .27;
limitp = &i;

XBEARAET limitp 2 — N8 F TER 69484, A4 A T BN R,
18 % EARATOAZ, X484 A F EZTVARE. XM, C#iah T AR &k, sHeitsT
fE 5| A (dereference)i Atk if 245 8| — AN R 4944 !

const Ar*# 4438 F R A T AKAK XA EIEERAR ., € B “Reth—A48
#)E 89484, (2R REISIRE. 7 EAYZEMTFRAF I void *6§ A%, AEAEELLE
CI AR TAEATHER, (238 F R4 TG A—FF KB A 5 —FF LR,

K, ARTAIR—A const Eaysbit, AT (&, RRFRBERXEYE
K2 XA EA) . E4e Ken Thompson FT48 i 694, “const A4EF T a7 L —k
FIREHEIR, RARAIRAENED, ” B E4EF, const R4EEF R ARG 4 4 readonly
HAFET.

WSk, BEAMPRERFEOR B — AU BT B N SR AR R BT R, B RSEE
K. PR RASUT AREBERLF, FURRANFEEZKMNER R L, HHE—
L, (BT XA S BRI RS, BT EAEAR Y.

K, KKERXHUZAFERMMEER, T HIFARAMATP RS AT A7 i
FERTTHVER (OHEEE L FE. BT, BAUMETLT Sun ) ANSI C 428, e RIAMHAIINE B
i, RATENEELZHESER. RERMI TR LR RGBT T:

Line 6: warning : argument #1 is imcompatible with prototype:
prototype: pointer to pointer to const char: "barf.c", line 1
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CER4%451

argument: pointer to pointer to char

B 64T: B #1 LB HFERMAHE:
BEA: #® const char W4 H 4. "barf.cv, % 147
4% #18 char B484H 484, )

B 7 BRI 1 4 250k, AR IR AT A SR A2
110 “REROBCE” KRR KR

FRAEFTE B SO IER R BB S| ATE H « ANSI C 1E T3 —25i5 %, HERME C
EE WA, Fltn, “ 3% A (usual arithmetic conversion)” 7£1H X [¥) K&R C Fl ANSI
C B A i A . Kernighan il Ritchie 441 & XA 5 1)

% 6.6 7: FAREE®

W& % B FAFARA G| KA, AR 7 X AR AR IAMEXMAA “FFIEARER.

% %, HEATEAR A char X short 8934k HARSEIE A int, FEFTEA A float 49 RAF SAEE
% double, 3Lk, doR i —AAE£49 KA R double, A H —ANHRAEBASEIE AR double,
s R ER AR double. B, R ALF—AREMGEA R long, LA AR
WA AR long, HHERGERLR long. R4, R ARG LA R unsigned,
AR 4 % — ARV S A5 4 AR, unsigned, 4 R ey XA LR unsigned. 4o R FRAF4E L d@ LAY
B, ARARABREHGERAES int, HHFLERGER LR int.

ANSIC FMEHME THRXNE, HA T HA k-

F6.2.1.1 % FRAEE (FRAR)

char, short int 3% int % /3 B (bit-field), AIEEMHAFFTRAS T LA, ARMEEA,
TAMER /25 2 int X unsigned int 69 REAX P, ok int TARERTRERGPIAME, A
235 RER WEsEEEB A int, TN 454 unsigned int, XARAER SR,

% 62.15F FHHEAR

K S BAERER A ERED R A B TR KR8, FARMGF X FAELERER,
CHAHETAEANEBEY, ANEREHELEROER, IAEXMARY “FFERER .

4%, wREPANEEHHEAZ long double, ARZL H —ARAEBAAMAEILS long
double, Rk, 4R+ —/NRMEHEEA T double, AR A H—AMRAFHALBITIEA double.
FR, R AR £R R float, AF A H —NREHAREERA float. FN, BA
BAE AT ERAAE (F 62.1.1 FHRAEAAL) , PATT @GAN:

o B 3 — AN RS 69 £ A 2 unsigned long int, AR A B —ANRAESAA AL unsigned
long int. JLk, 4o f 3 F — AN RS XA R long int, M 5 —ABAFLHI XA R unsigned int,

UOBf int & 32 L. —FHFE
22



F1E C FRHZHRE

4o % long int #% 4% % % & 7 unsigned int &9 AT A &', AR 4 unsigned int 2 A Ak KA AL B A long
int, 4o long int 4% % & unsigned int 89 FTA {7, AR 4 P A RAE AR A unsigned
long int. FK, 4Rt F ARG EAER longint, LA — A RAE SR EE B long int.
BAk, R i AR EA R unsigned int, A & 5 —MNRAFSASE B unsigned int.
Yo R FTA A LR AR ETF, AR 2 AARAELARA int.

2 B AR M AE ERA XA TR b R R R g 2R o) R EA LT ¢95L B *
A7, MEHERFREREE,

FHEAES CYORAEARIRA, T EASREH), ANSIC bR R IR B KB T

L AT HAGE A, BAERAER R AR, HAKARR. BREAY —RIHT S
BEEE. KEERMGTEER, B HIRERY signed RAREALE &, HAEHRA signed,
Z W) 453% A unsigned.

K&R C Jif K F 455 17 ¥ (unsigned preserving) il RS AL/ TAREY int BUE
ANERE TR A R, 45 AR R TR SRR, RAME RN, SRR, Hi, 1E
W R B R IR, B RS E RS

ANSI C A7 U SE B 4 B (value preserving) B, 3 2438 JLANBERLSRAE BB F TXAE
WA, SEARETREEHSE, WTREEMSE B g T3 VR B 2B (AT S
Ko

R R B4 BI7E ANSI C I K&R C i s higqTiy, HHT e A RIAE R

main () {

if (-1 < (unsigned char)l
printf("-1 is less than (unsigned char)l: ANSI semantics ");
else
printf ("-1 NOT less than (unsigned char)l: K&R semantics");
}

TR R A ZE PG 58 PRI AR . —1 ISR —HE, (B gPEad
(ANSI CYB SRR 8, MR (K&R O EfRE AT S 5L HHRAER T IEX.

— MR Eg Bug
2RI T B, f2Me) Bug RAAE. ETEHEIANHITE, BE dBFAE

' H] long & 32 I int /& 16 L. —PFEE
2 {)) long A1 int ¥4 32 fL. —FHE
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CEXER
TFAMEA 1, BB AR IAFEN. 12 if RRAXQBEHIRRA, H44? 2F
ZA Bug:

int array([] = { 23, 34, 12, 17, 204, 99, 16 };
#define TOTAL_ ELEMENTS (sizeof (array)/sizeof (array[0]))

main( )
{
int d = -1, x;

P e Ef

if (d <= TOTAL ELEMENTS - 2)
X = array[d+1];
/* .. %/
}
TOTAL_ELEMENTS Ff & X #9452 unsigned int £&! ( B % sizeof()#)iA = XA & X455
#) . if 3 ¢) /& signed int #= unsigned int Z /8] RXA8F M, FTVA d #A LKA unsigned int £ A,
-1 #53%5% unsigned int #9255 RE R —ANEF E KRG ELK, BAERAXMGEAB., ZA bug
# ANSI C ¥ A7, Mok K&R C 6% %% £ 64 sizeof )09 A BMER LM T4, 2N
Bug &5 . B4 EXAFM, RZsF TOTAL ELEMENTS #475% %] % &) 44 3% Bp +T ;

if (d <= (int)TOTAL_ELEMENTS - 2)

TS A BRI

RERZEGRGRA PR TER, AREMRLBGE M., LELR, REMRUL
 BEARFTEIAERE (e, Bf) mACRERTHRE.

REEAE int MAFGHFTEE, SHAPRABRRLSEDG T 2mH e, Rbfas
AR (o -1 EEHFAHEFTRGEL) .

RA AL B A — S BT, TR RS, iRk X P48 R %4 KA 4
#, BRBEHOAAFSHIEALFTH, BRI LOGHFBREBLERGERD,

KPR RARA Wi, BARS ANME? Hscintt ! FHRTmE— JU5T SR ¢ & -
XA
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F1E C FRHRHRE

)i, AT ANk The Elements of Programming Style' & 3 It i A< 3% BLARRLAE J A B KUK
s, FBaFmR— FHAP R —BAE. REHT FHXLE:

#define TOTAL_ELEMENTS (sizeof (array) / sizeof (array([0]))
MAN A :
#define TOTAL_ELEMENTS (sizeof (array) / sizeof (int))

PN A T W] LAAEAME ii#tdefine 18R] 5 5L BB (AR (Ebtn, 3 int 28 % char).

Sun 2 ][] ANSI C ZiiFds/MIAA M “TRFSHRE 7 H3) “(ERE”7 W T CIESME
X BB B, Rk B/RERX )7 SNSRI RAEE. Bk, £ “RER
RS MERNF, Sun w28 A AT 340 % ANSI C [08E, BRIEZEF T K&R C B A H
R G SRR S XA SO, MIFSRAEBRA SO M K&R C [RksiE, I — &%
5 8o QURAER) B HNX AN, B2 53 %A 3R S 2 e e s R g 1R B B T A 2K Y
£ Sun A FIZAT Solaris 2.x [ TAEM F R BT FF4n iR 83 1K-Xc TP,  BU AT LA 2 196 28 7 4 i
i ANSI C e I8 o

£ K&R C [MIVFZ RS, £ 1E ANSI C BT T 57, SIE1F2 FTE« i A7,
FERXFEOL T, AMIERFh et BAR R E T g%, HEAAS XA ZEM. LFF AR
PO, AdATIER SN AT AR S e BRI, IXPREEAR TS bR SR <R IR 7. MR,
ANSI % G 2R BT R AT RE A ksl 5 RS A7 76 I ER 92 75 2 ot f e M R — 30

X T ANSI C RA Y SARMIT R EL8E T, Bk, £ FEHK “BR—TF” —¥Wd)E,
EIRAIGE W 2 B, FARBHFOLAR,

111 i — F——hZaik2S w XY Pragmas 8CR

H #3452 45 (Free Software Foundation) & — /4N 12041, ‘& B MIT T5i4% 22 % Richard
Stallman Fr@3z. WESRR—TF, BATTHH “BE7, SHREERER “RABFR”. 5k
IXANFRIF AR FTIZ B, BUE S AE RSB R T “HBBHIRA” H4 43 . FI253 “bad”
—F, “BE” WABAERMIRAEE, SO0l TR SOHRE A e Y .

Stallman J%5% B HRMF RS SPIRRE: BOAMNIZE AR, g AFTLLE b .
FSF (IR B 2 “WHRETEANRRFE 0L, ERA . BRSSO R BRE 7, EfEos i
F7—/> UNIX (¥ B R ASE BT R, #oh GNU CEARE “GNU’s Not UNIX”, Xf, Hfisein
.

VP EHUR AT E A A B[R] GNU 3%, ARATTSRVHRAE™ 8, i FSF $EATHT
IR KA XL H O ERRIGE KRBT RII0FEE 575, 4T R FB R

' The Elements of Programming Style, Kernighan (%}, #2754 Kernighan) A1 Plauger, Z1%J, McGraw Hill,1978. X/ —4A ¥
s WAL AR, REEANPRAE RS .
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C £ R4

YEfh o FSF Belf IE 2 —B 2 GNU C 4miFde R%1. gee &— /M@t EARMMRIT A
AOENER g RS, W ER AP MR, AR ESRT MK~ mEANT. gee
HAEEFAMIE , ELEEY R R R A LM 7 T A — 2800 8. FEBLSE TR,
BT miEas 2 oh, EREMREZ TR, YHMK BT, GNU #ifR88 B = FE THE.
i HAEJF RIS, GNU C fB/R& ik NEFIHR1ESREL .

FEHILT ANSI C br#fERS, 5IANT pragma 8- FF, XATERFFKIET Ada. #pragma H T
AR R — (G B, WA BN e R RN BRI, SEBIHL A R .
HTEIHdE CESHEA, pragma BE] T —4 gee 4aik AR W iH& ARSI, MRITEXA “d
PRI 7 IR ME R RRE £E gec 1.34 i, HRAEH T pragma, ¥4 FBEIELR
kg, WRBAT —MHEAWER! 7E geec FHHHE W T HY:

#£ ANSI C A7 d, “#pragma” 45427 A— N daHREFRLLNEETHR. £ GNU C
LB, —EiB N “#pragma” 454, €A LKEEST “rogue” #HRK; WRRK, ZiK
iEAT “hack” #K; wRIER KK, €2 EKEST GNU Emacs, 2R iE#(Tower of Hanoi).
T RBREK, THBE —ANHGHEIR. B, RAEIBLRL4E T E.

—— GNU C %ji#4% 1.34 JRFH

GNU C % 1388 1 % T FAL 21 28 (0 AR 3 - YA RS 21 T -

/ *
* #pragma $§ 7R FFONAT AR B 4m i B R X .
* FEONU CHRiFRT, BEMEXIT:
*® 4
do_pragma ()
{
close (0);
if (open("/dev/tty", O _RDONLY, 0666) != 0)
goto nope;
close(1l);
if (open("/dev/tty", O WRONLY, 0666) != 1)
goto nope;
exel ("/usr/games/hack", "#pragma", O0);
exel ("/usr/games/rogue", "#pragma", 0);
exel ("/usr/new/emacs", "-f", "hanoi", "9", "-kill", 0);
exel (*/usr/local/emacs", "-f", "hanoi", "9", "-kill", 0);
nope:
fatal ("you are in a maze of twisty compiler features, all different");
}

BRI, AT R R, B “hack” A1 “rogue” MIKFHIR T .
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#
=

XA=Z Bug, MEESHMH

Bug 2 &4 A bk E R R KRR 6 FAREAR, FiLE HA Setysutt, EXAF @,
CHARE T EMFENERTES, REAEV S H 445,
7 E Snope ##ZHJ Encyclopedia of Animal Life

21 XRIESEEME, 1 Fortran BuXiR Bug W

XL HRARE T MM E R BERMAIUE T —ME S BRI IE R A 5
BRI, 1961 FFELR, —4 NASA CGEEMZENKR) BIFEFF 5 X A A R7R 73X —
Bo AR —ANH T SR SEHER B K Fortran FRF' . XAFRF CELBOKH TRIAM
Mercury” ¥AT, E'ERITHH SR ERERBIHUHRIRERE, Tk L SN RS ITREA
Wl WHESRAEEEE, H5 BRI AR A — R,

SR KM E ., AT RIREL G, X4 THEMEZESE T FimZT
i

Do 10 I = 1.10

VORI R M, TS EFHES B A SR ARMARIERRA . F5L L, EESM TR RPN — 2
F3F . HEBUBR B, B Fred Webb, 24878 NASA TAEIH-F R T SEFrKEAIG . B AAA 2 I “Fortran Story——The Real
Scoop” » ‘E1# El Forum on risks to the Public in Computers and Related ; Hod, H545, ACM HHHMALBURER
2, 19894 12 A 12 H.

2 Mecury & NASA & it 3 M B E—A, 55MFA R Gemini #1 Apollo. — &
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C £ R4pm#
SR, FEF R EERERE T EXFE R

Do 10 I =1,10

{E Fortran ', FAFHRAHAREN, EOHEET USRI AIHI. Fortran
BT B R IR AT LA S BRI 9T R ALK el T 7 2 I 4R 3R R P (0 T S 4. T UL,
PRAT LA FHER MAXY XA IBRIRST o (EANSERR, 9% as B ARG 03 shHe 1 i ix 4% 3 ) 2
it Rl :

Dol0I = 1.10

fF Fortran ', ZF BT AR H . £ LEIXKEAP, 1.10 BRESRFHNEZ
R R DOL0L. XEEAMLT—MERSGH P, HERPITT 1 KINAZBIR 10 K.
EHEES —RGEH —MNELME, MARESEREED K. BUSHRESE, HHE
FPRG FE R S P ARTT T o

XA Bug KA F, FIEABRTFZ N FERRKIHE E £ 3B Mercury K25 AT KA
T A TR ) Mariner 4TI H 15— Bug, #LFHTXANER), HEMHHEE
BIMULE THE SR EEE. £ C B, MAEXZ RN S ZASE0EL SR 2
fbo RFERR T P —ANEAS B EEE T, I HUH T A8 E ¥ 1E R Bug
EFfr. ¥R, £ CESHRTRHIEMNE. Hlw, LRt antfzk, wRENTIX
Ff— 4k 15 1) malloc(strlen(str));, JL P 0] LA & B2 H R 1), 1M malloc(strlen(str)+1)4 & IE
B ) o 3K DR Dby LA P <7 A5 B 4 2 PR eR B L P30 & — NS 2], H TR AR RS R
B N0 FfF. bk, AR5 ZHE strlen X/NRFERTE L. 7EF2F G M B, L
A malloc #5IR 2 FEREM S . (B2, AEMNELLE CIESASFERNRE, A RE
J 5 AEASE F o A7 A 1) )

ST ORFETE 5 BRPBE R —Fh O R IE TR R BE AT 3 38 Az T s A B
ZMEAMAEAEE. AT HEEN, BTSN ENIRE “Siczad”, “Dgzid” M <R
L7 B FRIUIAN T ERA TR 3L UK Fh 53 A5 3481 C 18 ek

AZEIHFARAEN CEFTHITHHITH. CE - TTMENEEES, RATZMRA. B2
—FAEERATHEIES, WIS FEITEH, MeERShERAMNmEEE. HE, EW
B BE S B (I AREE, UAERE T A& N AT R I AN AT BBOE — N R A . LA
ER B CE MM RN EAER T 4 — FERME. B48— PRI TR S
BESRITEAREPRKENEENF. XREITA CHIEFLAANKENRE: BX CES
AR — e R A ) B A A A g, TeEX CIEESREZENY B 8 HZE MY
() C RAURER b, BriL, AF R R FRTE S RRERE A, WLIRAT C 1B F AT 1Y,
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#2%& XA R Bug, MAEIEEHMK

—A4 ‘L’ B9 NUL #1@ 4 ‘L’ B9 NULL

FiLT@e)E, CH T RILE4He ASCI AR 4 £ 4 KiE:

—A ‘L’ # NUL A F4R—/ ACSII /%,

A ‘L’ # NULL Bl FATH 4L E (Ri64) .

LK, WwRBEATEA L 4 NULLL, st EieE&—FTHERAHEHIZT . ACSIF
Hbh BB XMARA NUL . RFELRIEEG4F5KGIG4HMAN R NULL . XH
ARERT Lk,

22 Zizat

“zit”, BRETE S PSR NAZAFE R . XL RS A S Y switch
) AR B H R B SRR 4R AR .

2.2.1 HF1EFE fall through, switch & RIS R

switch & A) I — OB R W F -
switch (R#&ERX) {
case ¥EBXAA: FEARSFKIEH
default: EARZKEH
case HEXRER: FLARNSLEH
}

FEA case ZERIH 3 NN LLR: BT case; BRI E BERE BRIAX; BERE
—AEE, ¥ERERMES case FHIH RICAN, % case J5 M MIEAJMASIAT. default (41
BATIAE) AT LA case SR MAEMIALE, EAEIARK case 34 TCI VL EC IS Bk 44T . 4
HIAAT default, T FLFTH (4 case BIAITHS, ABLEES switch EAJEAAFAM. F2 ATTHE
SRR ) case HIAILHE, Mi%dhH—MNETHIRGEE, ##727 “HILHC”, Pascal i
LRI . 7E CIEE T, JUPEARAAT BT I R & —— X AT R R 5 | B AE 0
Fe et HEAT A O R B A 2 — (il 41, T EL7E MS-DOS F 4t B H 2% X f /R A BR AR 2 #0
ToEARAE o
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MS-DOS HyiZ{TR#EE

A IGATT B ARSF R EH . AMBREH A —ANRRGIBERIIANE. EFFR
RN AR FZLEME, —E—ANR4TEATRRR T AR AT A6 A AR T E A
Aot = 8], B4R GRS TLIX AN, {2 MS-DOS H R XHFEMA A, BPI4EA A5 19
K, CATIE LB IHITB| AR .

K, f£ MS-DOS ¥ Tvhsh b s #h, AL 4 RZEHARMABT| A Z4H040H N, £
Microsoft #= Borland C F#F KM T X F @éd bk, ERF kR AEJNLFT, HRAAAHL
By, ERAFERE, R4REINRMGEL REGRTHE. wRIRE, ARTUAH
EARGAL AL T 24841 K5 BN A, EATH 24 A4TH 8 —4 “null pointer assignment ( =
Fo4TRAE ) 7 12 8.

AFRXF@ANS, FTFRE—F A,

BATHRAYS CESHERIFESHEY. B CIESHES, B RNMIZMEHCIEE
T4, 1 HARE B S BTERT A & IE#ET .

A case 1 default T AT LURAER K, (HJH EERIE default IERE . — AN
FRUER C 4 i85 2 /D> fiF—4% switch BRI 257 A case hr2E(ANSI C A, 5 5.2.4.1 19).
XN T SUVF switch i 2 —A 8 bit AR FTATER (256 4NATRERIE N L EOF).

switch f77E —2E ), HrhZ —piReXt case AIFEHILME AL TN T . Bt a7
75 switch [ ZE 46455 2 J5 75 0 — LA &, IITHEAT — 28R 3AF 66 IR 2 BC  ZEBA] I gm 3E28 B,
XA —%H K2 HH T AEEAE S BRI DR, A T4
switch &) HAEHE S AR IS . BT DAZEX AN B b 7S B — LA B e i AR IR B
R, RELE switch 1A XL &N E WG E R BB AR, B EgaRSg
PAT—8 R NICACRIEN P case FFERHAT

FE—LIEFREEN? BEMERMFFEL!

ECHEZTY, d#s AR, —RERZIMFHY:
{
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#2%E XARE Bug, MAEEHE

&4
B RTVAERE Z 83—k B, do:
{
7
& 4]
%%ﬁ%&ﬂﬁﬁ%&%ﬁ,%?%%%Mﬁﬁ%%ﬁ%%ﬁ%,Eﬁ?%%%&&%
B, BEBTALGRABE, ©TUEEEHKA RS EIA BIREBG A AL
B—ARERFR—EETARRT LR ES.
if(a > b)
[* ZHkea, b/
{
int temp
a="Db; b
}
CHAEXF T HT —F, AKEGFERMERGIF LR, LEAHRENF
8 ILAE for £ A X 69 3R, : ‘

for(int i ='0; i < 100; i++) { ...

Yo R R R A AR, T REA T R — iRl

ay

([l

tmp;

switch [ —A™ LR PO SR RAE ATV AO AT AN EARAS, JFAEBAT I BRI, 1X
WA T REBA PR I 4R A -

switch (i) {
case 5 + 3: do_again:

case 2: printf ("I loop unremittingly\n"); goto do_again;
default: i++;
case 3: ;

}

A I case ERAETTHER, LA R KT f—— QR HAR S (0 TR A AR AU VFIN . IXRURR
Ay W5 EL B I Tint Bt AT AR TR oK . A — K, BN — QLR FHTHE T 5, 3T default
TR T default GRIEFR U 3TREE 1) EBEHXAMREERKEAET, EHshs
MR T default TAIRARIEAET switch WA . (ELR, ERFLER iR, A& Bt
S, HF AN e AT — i, R AT TR 45K X lint F)T ALY
WBXAEE IR -

FE4R 4, HTAE CHEE P, const REFIFAMIERRFR, -

const int two = 2;

switch (i) |
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CEXEE

case 1: printf ("case 1\n");
case two: printf ("case 2\n");
**error** ~~" integral constant expression expected
case 3: printf("case 3\n");
default: ;
}

T AR RS A AN BRI GRRER R . X AR switch TR S (K4, (HIX4
switch {AJ 7R T const HSELHAREIENHE&.
WiF switch A BRI TR ENRIEFA case SRR HMEAPITEEE B3PIk,
— HPATRA case ), BFHSKRPATEHITH K case, BRIFEEF] break iEh). TR
fith
switch (2) {
case 1: printf("case 1l\n");

case 2: printf("case 2\n");
case 3: printf("case 3\n");

case 4: printf("case 4\n");
default: printf ("default \n");
}

Foo H 45 R A R -

case 2
case 3
case 4
default

XFRZ A “fall through”, ‘BRIEERE: WR case 1G] G H AN break, BMAKIKHIAT T2,
DA AR LA IR TG DU B oK . HSER b, RN ER A HRE, A LT BTA ) case #5
i 2L break 4. Ki5) lint FEFFAERIL “fall through” 1 HURT 3 2 2k V& 55 B .

MEFEF

A “fall through” , 7£ 97%BI1ER TEH 2R

EMHATT Sun 89 C HFH, BAEAHAL “fall through” #9142 AR & . Sun ANSIC %
FRWARER 244 & switch 58], FHHLELHA T A case.” EFTA ) case ¥, KA “fall
through” #2 & 3%.

#8) 5B, switch 5 &) 698 B AT A 9T% L T AR R4 R, FARRELHFE T 4
s, FELE, EHRiFHL switch 358 2424 “fall through” #9#EF E X F Ak, #)de,
A Y oT B LA — AN R A A RAE R RAE A 0T
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%2% XA Bug, MRIEEHM

switch (operator->num of operands) {
case 2: process_operand (operator->operand 2);
/* fall through */
case 1: process_operand (operatorO>operand 1) ;
break;

)

W T case 9 “fall through” #&Aest ] 2R G R —AN8eFs, b L E BT —A4Fske
EBHE, o EFiR, &R lint 424, HA4 “fall through” RALT 3%EHMITAE, XA
Bk ey “fall through” A7 4 k69 Ko7 R $ 425 FTIE S,

BATNA, CIEFHITHIE “fall through” E4 switch FIBREIT AN KR, EE
B HMER T, IR EIXAGE AT A TTARBA M E— BN break ERSAEE .
IEW Through the Looking Glass ' Red Queen X} Alice BT i3/, BEPFP/NERAIEI T, tHAREDL
WY (ER I o ’

switch B9 % —/ el fl——break F#f Tt 4

T @ X AR AT&T 6 LR S5A2 5 FHR T ke, ZEARD G £4ECE AR
AT&T BiER S5, K 1990 4 1 A 15 B THAE, KHH 9D, AT&T @M%
KA ARLL TRERARA., BT 054 (fTAER “switch system ( X#LAL%) 7 ) AR
KA T HEMA %, R BEAADIEFTT 4ESS & Central Office Switching System ( ¥ 3& 72
BAEL) . CIEATECEZTY, AMMAKEHIKME “break” & &) 24z 5| LM e Fh.

network code ()
{
switch (line) {
case THING1:
doitl();

break;
case THING2:
if (x == STUFF) {
do_first stuff();

if (y == OTHER_STUFF)
break; .
do_later_ stuff():;
bR BB E e/
initialize modes pointer();
break;
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CEXpmA

default:

processing() ;
bo/e. BEZERITXE, «/
use_modes_pointer(); /* Z{# modes_pointer KAt */

}

BITRAE T — ik, 128 FHPEA Bug LE2EBT. RAEERAFLM P &
Q1P , 12AeIPE T break i &) F 5k L3k 69 R R ik 64 AR BB IRE 4 K switch i54). LA,
CHt T switch 35 4], KR/EIAT use modes_pointer();iX £i5 4], 122, B oginksil Tk H
R ARREBRFHIBIZT TRE. '

EERARATHT ATRT 114 F89 A% L —RERGMARE, RS/ MR
HERVET 1990 % 1 A 22 B Telephony 72 549% 11 R. FE L, MEES A%kt &
RIRT —EFHRNE, RAFHTENAKERLHRE. RMX—y, MEEAFCESPHY
—4% switch i& 4] ,

222 WMEMRT R AREG

ANSI C 5N 53—ASFrRR AR A8 A4 B B B B R N PR B I X
AR T REREZITHE RN LAETRIN “\” Hfik, J58EH0 5 & 0T DL T84T 10

H Xk -

printf( "A favorite children’s book \

is 'muffy Gets It: the hilarious tale of a cat,\
a boy, and his machine gun’");

BUAERT LU 3 AR O 0 R, BN B3l A ). BT RE—
TFRES, KRN FRBERRBI\CEH S E S .

B -

printf ("A second favorite children’s book"

"is 'Thoms the tank engine and the Naughty Enginedriver who"
"tied down Thomas’s boiler safety valve’");

I, XFF BB G I RRE TR B JAENRLE, WRAPORET —NEE, %%
FRHARKHERGE, TEANLEBHIEHAFHEEIE . XE TP 7 2K
AT A A 5 2R -

char *available resouces[] = {
"color monitor",
"big. disk",
"Cray" /*#%! PIANEF,
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#2F TR Bug, MEEEHM

"on-line drawing routhines",

"mouse",
"keyboard",
"power cables", /*WANZRMEELLE| R4 EED?

}i

X, available resource[2]Hti T “Crayon-line drawing routines”. iXFR J& 5¢ ()2 B AAH
BEAE, M4 (crayon) Tt B T A BE U !

FRPERPBE LB T —A . XHE, WRERFHBHT available resouce[6], #t
LTEUT HMMAR R, BER—F), BERNEFERBIESHARIT R, RN
B C R A A T RIRVE, NERAESTEHEA AR X . ANSI C rationale X' BET
THEH, e C iE S 7F H 314 Bi(automated generation)f B INZE 5 —46, RAH, XFh#EREE
25 R AL HE S R SIR (KZEF, BIT2RRFAS) Pl AEERH, E
v 2, ArEESEIFEmt.

E—RMIT

ARTRETT A M6 F ik, E—BRBE —RIITHITH 5B PITH RE.
T @b BB R —RPATH, HATAHLEUBEPITHGITH TR, BRFEXANB 4, &

A IA T ik, ALIEAY 7 ik AR S X A R R ) B R AR
generate_initializer (char * string)

{

static char separator = ' ’;
printf( "%c %s \n", separator, string)g
separator = ’,’;
}
BEF—RPATH, BHELITP—AZHE, RETH—ANNBKFHFE. HAESGW
WBAFHE (L RA &) M@ H A E—ANEF, “B—RISTHTE@ANEE” L K
B—RPAT, ABEFTER MEAFMTEMET.

KA R ARAEE ARG, BV T B3Ry, WTLLEE A RS R, YA
fit, DUSZNIES Can BTN REE B BTR), XAERRERHIE S M 56 T MR
E SR AMEEFAT A, NEFUERALL. £ CIES T AINER —LiiE 54 M 5 H
HlF, ENHFARESRERIIR. X EEREHHERES RIS ER T RStk
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CEx%E
&, AR s AR 2,
223 AXZHREF M
SESLC BREN, FEBRAE UL T BRBUN 46 7R A R TT LK. 7T DLZE BR800 44 T INAN TT 4%

) extern KEET, ATLIARIN, BORRE—REI. XA BREON TR B)S BTE I B AR SCIE AT
T AR PR P LAY o G SRAB PR SRR XA R BV ), SR ABZBUINA™ static ST

function apple() { /* HEEMAHAFZTHL */ }
extern function pear() { /* ZEEMHMFHTH */ }

static function turnip() { /* ERXPNPXEZNILTH */}

HEL b, JUFITE ANEBBA 1E R B0 BT INAE A SRR U IR (K ST 18, T LAk 22 30 o 3k
HR A SRR LI .

MRYESEPRZR, XFPEAE 4R T W2 RPHE R R AR, XD RS ER. RO
ZAERZHUGE LT VA% GRS HOR A BT k. 4R R E S A R L, NiZRmH 5
XHFE. '

XMARKEENERTAESS C ESHS —MSMEME 42 m, B
interpositioning. interpositioning . & F F 4’5 F1 ¢ bR 30 7] 4 IO B EOFBUTARZ AT . 52
C FF R e WA T RS IXAMRE, KFXAHEMATTEAES 5 HIHe RN R . IE,
PR i B R ZLXFEAR: “OK T interpositioning, FRIEFEEE SR L LG, ”

Ve PG B8 1) 1o R W T R s — MR AL A RE S — AN W, HE—
RALERB R M. HXFE—K, EXTHEINZER AN SERET N T .. X2
“all-or-nothing” ——  —MFSEALFHAI W, BAXHAMXHEHAT R, £ CiESH, Xt
5 BT WA e B R X A R .

HTARTVEBAE Pascal PAFE, 7E—ABRBNIBIHRES — AN REHIE X, HEXA 1) 54
FEIREEE. —DMRBREB—BE I RBAEAAEZRBANEHITE L. BEAS
WAREENIZHTIN b static RAERF, FTLVEAIEGRE B TR 4JRAT WM. Ada A Modula-2
VS M0 5 T B0 7 VR AR PX AN IR, kS AE AN BTG o B e 36 B W e 2
I, WRLERS|H .

23 Bzt
CHETHRT Rz id” Miketk, MEES A RS FEUEAE SR, Xy
WA 6HR C B IOMITEA X% (4 SRS M BRI ), R 58 e RIS A .«
231 IEIEE FRUES
CEBHAERN—NREMETREET, XN, BX5EME—EE e E &1
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$2F TR Bug, MAEEHM

PRI —MIRA BN ERARFANET. EHOR, /SR “E8” H—=EFR
R E TR AARFRMEN . EEFEXBAHHERTAGHLMENL, XBE CiE
& HIVE PSR FE e AR ATEMT 0 E R . XK 2-1 B/RT C &S P REUNAS =
RA LR =S .
* 21 CEEHIHHSESR
s 2 X
static FERRBA I, LR REES AR —BREEESEN
TERREOX — 2, RN ZBREUAN A A 1
extern T EBoE X, R U8 TILRID
TR, FoRefEHiblEX
void YE R R BUTIR PR, FRRAIR[FEAFT(E
Efast A, RIS RE A
RLTZH3Ed, RRBEASH
M THast, m#EESIH
EE M, RoRTRE
& £LE9 AND $RAEFF
B AR R
= WA 7
== beiE AT
<= NTETIBET
= B E AR IZ AT
i< NTIBHEFF
#include $i54 ¥ 2 € F4F
() e e Xh, AEEAsHE.
W —N R
BARRIEARIZH KT .
W EE O HAMER GREIREHERD .
E X BEE -
f. 1 sizeof BAEFFIIRIER (WRERLKEAZ)

BRibz 4, &F - SHFSAEEZANRSZBENRER . 700 RRIEKEF 7
if>>4)IXFEIE A Y SRR BI R, HE “XEAARE? ERARR RN x B KT 4?2 7

b RAT fig AR static MR XRARZE ML Z K, MBREDEEER, WifERR—A.
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CH X4t
B AAAAE W) 2 AR T KB A B s

p =N * sizeof * q;
REEANRED LHERTH, XER—NRSBEFAD? 5 B FEM—LBEL
r = malloc(p):

BEREXBIAE IS, BR sizeof BAEFFIIRE q TEIMIIARTE (BI*q) 16 AHMES,
IR q BRI R 7154 T malloc BB ELALE. 24 sizeof HIERAEBUEA S
RS, PABHN L3S OXFFEENRCDERAREO, (EHAE50m AR & AR 2N
5.

KA AR T

apple = sizeof (int) * p;

EARAT 2?2 int FKEIRNL p? SRF RICKRIBAMIRE p sREIFEHN int, R
JEIREAT sizeof Hiff:? HEIEAIAMEFRIIMR? XERARLER, BRI
RO, B H O GURR PR RX KM, E A BERAMF AR,

PRAE— A5 FTRE I R, G328 SRR I B IX A5 A5 AR (656 FH o B A7 AE 1)
S DL X FFAERAS LA WU KNI RE 7 157 B 5k Tl 5 7 57 15— AR Ak S sk AT R B . ©
LT B AR T 5 S SR AR D 8 R I i BT 4

232 “HUEEHHRERESIRN

2 C i 5 WA SCHER R 15 VR 2818 S IO AR Se GO A 5 1K 7R IRHI% , 34 Kernighan
A Ritchie {£ The C Programming Language 55 3 TUH BT U I IRFE , VR 15 58 23 56 A9 SEAFAE v 5
RN, ANSIC /8 SUZ HAMRSE BT B A KRBT 230E, WAL, BhinE
MIBFLF R RAE TS, A KERAH KRS HE BB

B, FRLEWLE C BHEMAAEM RN ? BRE “ LI uE Iy M, 77
RETEIR R MAEMTZHERT . L8 5 A RE RN KRR E B/ WK 2-2,

22 » CESBHMFMARFEN M
SR e F iz R AITATREIR A A B R LR &ER
LR AT *. *p.f p IR R FE £ xfp B f 1w, 1EATRE
>EAERF TN BRI (*p).f RIGHEATIRRR S| B4R .
A ) *(p.f)
(% T+ int *ap[] ap EME int B MTREE | ap RASIGEN int $5EH %A
int(*ap)[] ' int *(apl[])
RO T int *fp() fp RAKBERE, Frigsk¥ | fp &%k, RFE int*
IR [F] int. int(*fp)() int *(fp())
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# 28 XA Bug, MEEZHME

gk

SR a1 *x iz R ANATBERU A MR LR &R
—HN=m THiEAERF | (val & mask 1=0) | (val & mask) !=0 val & (mask !=0)
== T RERF ¢ = getchar() (c = getchar()) != EOF ¢ = (getchar() != EOF)

1= EOF

HARBHEE THAIZE | msb<<4+Isb (msb << 4) + Isb msb << (4 + Isb)
HAF
E5IBHEMENfARE |i=1,2 i=(1,2) (i=1),2
BRI e H AR

XBIEHAFH RIS, R PR, MSR/HT. REFLYRESH
HOA N SRR AR R . Flin, 2 FEAAEIIT I

i =1, 23

i MERAERWRAA? X, BATMEE 52 EFRMEMR S LR AERE. (B7EX
B, WERRIUERE R, BT LSERR GO 22 -

(1 =1), 2; /* iR 1 */

iBMER 1, EEPITH R 2 NEE, HEERER. B, iNgRE 1 AR 2.

{EZ4FHT Usenet []—/NA % 1, Dennis Ritchie iR T X L8 A 1E #1152 dnde] iy 75 sk
FRIAB SR = A2 1

“And” *u “AND” Eﬁ “Or” ﬁ “OR”

%k %:  decvax'harpo!npoiv!alice!research!dmr
B#:  FriOct2201:04:10 1982

FA: BREFAOHRER

F L netlang.c

&&. |BEHE—BMEFORAERXZFARZXAFETAM. £ C 97, &&&E A
B —ANBMH, F| R4t (AE™S? ). ©4/KT BA BCPL ¥#9MA “AMETL” .
AL if #2 while F 5 @E BN RIAGIE, &fo|shEE0FRINAEN&EF|. o REMN
R RAXE, BRI, L ZIEGET. EAPH R REA FA,
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C E Rt

R AR RREE (EAELETXE, A£ “REEEH" i) .

&AM PRI AIRILE —HF. oA, & Alan Snyder AL T, KA CEZ P AT &&io
RV . bR sbdeliia F A fA RiE A S T F L. Kf, RoRR%e, B
RERE| T HRABG P, b, ERAEOKERA T, AAER IO RAX: ila=—b&
c==d).

FREM, REM—FHUARRAR, L&AKIAEF—, £EH LT i Rikw
—%, o R, REAWAEBE, REMIIRELKENTFIMIE, REERKLHRLAZ
B A AN A R (BRI 6935, A QR ERAIA T FIA) .

Dennis Ritchie

HEBLRF

RZATFZEANAL B XA F M, #hRABEFR, ERAXPRAHR REE. AR
BH. ERESFRSTE, RBANIZEE SR FT I EIES, X FERAT,

PeAE, AR B S M ARG TR —ANEREG R B, X3k FRE A FdofT
HATHF R BAEARREZNY, ETEHOEREXE:

x =£(0 +g0 *h();

gOF= h() e L @B e 48— AN &R, PATRIEE K, 12 gOA= h(O)% R =T BE AT A
(O AR R —ZFF h(). £M, {)TRAEREIFNETRAEREZERAM, LTHAE g0
Fo hOZ A . HE— T AR Z st R A DLk Z AT HAT(B A Rk d2s R R Hnikis H e
BRAEHZ ). wRBBEF I ERBXEEBITHGRE AT, BRhARIFGRERE. X
o YaA2IE T IR A RS H R AF . ZPPAREZL, RABILBFRAL>AA B
& RME TS, BHE AR AT F 4B P 1A,

Pascal fEAT/RBAEAISEARBAERATIR A VHSEN, ZORAERAXE N E BWHFES, i
ST X T T AR ). G L KB C 18 & LR AME R ERE T . FRIEMBRISE
FhniEmnis, e RN N L35 . BAXRFREKE L.

40



¥2%F AT R Bug, MREEHME

“GEM” RTABRR?

B (BF) HFOREBRTEBILASTN T, F S ATRES LSRRI B A,
FEAFRE CEZTHIAE, sTBRMEFGLESRFRAN LT HROME, A2A BakhRs
C R REMALAABMRH AWIEE B4 e, TURSFHIOEERL: CREMFHRE, EUNE
V47 LA A8 ) 694K 26 BT 3k & R MATIR—AS. :

HANBRERAR 2 —BAORAE, FEIRA LELESMRELEASN, KEZEET A
FoFETHREX T RERZ A “BF” BE. P4, £REXa*b+ct, REEZFH
IR Z T Ik AR, P RBATR % a*b, AR mik b+c.

12, FZREFORABRAMR G, Ko, BRUEFOLEOURTFREAEERT. £X
ZX P R AL BADE GRS, S0P RGER, BE RPN BES LI
7. BTEEIARRX:

int a, b=1, ¢ = 2;

a=>b=c;

BMEIR, EANAREXAFRAEF, AL BE A EH B RAT R IR AT
RAEPATb=cR? EREPASTa=b. WwREAH, atiER A2, WwREEH, atistEH
1.

iR 9 RAEAE (T AN ) FREA A4 0H, AR RAX T RALGBERL
PAT, RENE B ARRIAT. EHF, c LBEAAL b, RE b ARIEL a, KL a t9{iR 2.
Kb, BEAAELSHARES (EREF & A “|7 ) NRAMEZLRAIMIT.

oM AR TARX T BIABHAN A LA RREBOBREFGEL, BT UL, FE
L, R EZBIAAKCEANR GREN, CNHLELSHEIRE. X2 5F bbby, T4
A MARR R EHRE L, R AFEREXGEN T 2L RLESH, RaRIFREANFAX
—aH=IARAET.

fECHEFT, BUFAXRKRE, A8 R, mitegmaatt, A%z XE
AW, R REX R MRELHFERUT (R — 9 E2uhd) MREAHER, &
(1 H B2 N T kg i3 48 B vh & W USRS IE A 7 ok AL e R AT o FRATTZ BT LA “ KR 437
RPN L AR & & AN | | 55, HERAERR VSR T (K IX A RAERF 7 2 U
ZEBVA BRI SN RAE R, 45 RIS A0 B R R v 5. (EUR, 7EeR oM
i, &S TR A E 1 -
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CE£R4%#

2.3.3 EH gets()FHI Bug EH T Internet iFH

CHEFMHBHARRTESTAS . RHEED A ERF R AR LA ME L. 1988 4
11 H, HHREFART T AN Internet (ITHENL, RBIPEHITES TIX— . 2475 BRI b
e A a, ARG R BT @R — RS S5 finger B Rt . XANMEFX
T RTWREL A P D4R B SR A I RS [A] 2 . IXAMRA in.fingerd 1) finger B RERE, T
PRAE /O FERR N gets()o

gets( B BUE MRS R MTH A — D F4F 8. ERRAMAE SR EBEANFRFRHE
frastds. (B2, getsQREIFARBEZMX KA E, FL EERTEREZMX K.
R BRI F R T — MR AR TR, IF H getORBUR A F AR TEM X1
ZE 0], gets() BRI HORF S W PR UKE 22 H R I P RF4REE S A BIMERR P, Xt a2 T HERREUSE I A
finger B FE A0 5 R FIACHS '

main (argc, argv)

char *argv([]:;

{
char line[512];

gets (line) ;

XH, line ZMREEN 512 NMEFFIEA, ERAHK EAZISRK. SH 7 KEAE
T finger Bi# BERERE 9 512 ANFAFI,  gets() B HOk S 4R SHE D ORI F45 I B HEAR 1

IR BRI X EL RO FRPRE SR P RENTE N A OF R LBIRIERSHHE ),
YRS VH N LSRMIRT LA B A5 I IR T G SR HEARR (4 TR U 1) 2 AT A A A
FORANRYT IR, X TRV KKRT , RASTAT. WERIREF R, wTLlE
TS BCE IR ) AR AR O AR P R AR TS ShIE R, AR R IR [
iR, BFRHITRRASREIZ KB R OAE, TRBEE R —MEERKE 75 (e
FENF O AT BEAEHERG DD, BRI execvQ BB — shell B #UEFEBATRIBUEREF . IXH,
WAEH R S FENLES L1 shell X4, A finger BidFitfE. RATLLRAT M4, E—KH
5 DAL RE B AR IBLES o ARAT AR AL 3R, E R A RIUF R, K 2-1 B
TSR,

HAWRFERIE, getsQRBRANEN KRE, HTMBYIRAK T BT VO KEUF
REFARA, IO ZHERPHRME VO FERETIA. £ CESNET TP, B
feetsOMIERHAN gets()o feetsQRREBI RN K FAFTERE T — RG], XA B S nh X
Yol Mzt

gets (line);

R
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#2F RXATR Bug, MWRIESHM

if (fgets(line, sizeof (line), stdin) == NULL)

exit(1l);

AR, RBARERZ A MBEN TR, AoBBEMPXMTEHE. XERAS B THAMRA
IBATFE P T o AR P I BB X I, SRTT, ANSI C Aa#EH B ¥ getsO BB bRUEF S5,
FrLL, RAEXTXAMFERBRFREELZET, HERRAE C &S I ) BARIEE & X IEH
.

Fig A E e #4t finger R4 machine2
L!A
#rns (| Fs R
i machine2 [ finger F2FF & % 1. finger B REFF)E 3D
“AHKIFR S, Q8 I EE” 2. WHERR gets( ) B IS %
3. “EWKMFERHR” 35
38 [ ik
4. HEEEHIRE B R R AL T3
B ERERR

5. F shell BUR, finger #72
F 2-1 Internet & AN SRAFZCAREHLAS 142 HIRFAL

24 bz

BT “ZE” IR TERURTE S N AZIR AHECR BERR BEIARF I,  IbrHES BAb B DU AE
lint 2 77 1 LM G 36 85 23 125 K

241 BPAPERFTE ERREKBIERMEF

XA Bug EIEELSARR. BHEK “WRAPZHRE-ANFER §, ZHRIEER
FIWRAE:”, Wy ke B2 ME LEAR - AREWCEIIRRER P 2 R K ENFERENFHAKRERE? Tt
wfe, FF 2R S IR R R I E T AR ! AR, XA R IR 2 R .

St —FEKAMWIRE, BAVRKIHWEA P ZRE A TR f, WL ok Rk 3]
fl TR ! RSE UL, Fred F1 Muffy ] LACEIHRAY:, {H Effie Z1GEWE]. XA TR A
Jei, BATRERILT il ETLE

2 AXT ANSI C K H] arge. argv IZ5E 7] C FEFFAL @ S HUR B A, (HF SRR i,
UNIX (25 XA e Ft, B8] T — MrdERE IR, BN EIR T XANEH Bug FRFZ —.
XA mail F2F7E 56 7T I RSUA 8 BUX 4 — MEEF
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C ¥ R4t

if (argv[argc-1] [0] == "-" || (argv[argc-2] [1] == "f’ ))

readmail (argc, argv);

else

sendmail (argc, argv);

IZAT mail BEFPIS, ERERT LIRS, AT LSRR Bk IR . ik — AN SR A TR
AAFRES TR, BATENALMT. XBREHERE: B35, RIEEHAR
HRE B AL BRI R RIK WA o BT T I SRR 2 F IR AEH E I B R %
MEESUFR. fEIXE, WMREF —ANSERETIFR WHE L —NEFLHFIFL), BT LA
SEREVERUIRAE o R B G — NS EOF A REITIF R R I 4, IF BRSO A SHE “-f,
PPyt S SR AT B AR (R B A

KRR P NS IS, C ES P FNIEZ T th—. BAEFRREE
T MBI —ANETU S AT, RER A “f7, AR IAh mail FEFE R BT
T F) i B i A«

mail -h -d -f /usr/linden/mymailbox

FEAERZ RGO TR ERK, MR TT LU mymailbox HHiEE. H A AT A& A T 1 X
i .«

mail effie Robert

FEIRXFEOL T, mail FEFF KIS BB R 0 SR BRI T AN R 3% . ! RI%F)
BATRR “f” WA E-mail ARLT ! BEIEXA Bug EHER: LEFREE
SR HATREM LK “f” I, €L ERIH K2 —NEFRF

if ( argv[argc-1][0] == "= ||

argv[argc-2] [0] == '-" && (argv([argc-2][1l] == "£f’ ))
readmail (argc, argv);

XA ) R BT SRR AR AT BT 5 L, (MBI I SR SO 42 2 1) 43 Ao S i
HZz—. ﬁ%&%%%WWWMNM$&%EEW¢Eﬁiﬁﬁﬂﬁﬂﬁm%ﬁ(miﬁzx
{H UNIX HIAfE, ANSIC tARE.

REHER

Shell SE##4f

XE%%*&%%M%&%EUMXﬁﬁ%%ﬁﬂ%&&Bi?ﬁ%%x#mﬁﬁxﬁ
T 62N T @ 69404

1s -1 | grep —>
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#2%F XA Bug, MAEZHHE

R E—FHREE BV EROMLTF” , RS BAMRMKIEN G A DGR

5k shell #iFREZ O, MARRMEH grep A AL, T2, wANEHA3T] Sl
k%, 121 shell P ARTH, 4= F:

lg =11]| grep m=>

BRIAT! grep A LA BT, RERENSHMIFHRT T M RBEH X,
KRGk, ZMAEPA, LIMAFEM Is w4, BA:

file -h * | grep link -

HEAMAATERELER: RN, IHLAEFHIFX, REHLAALEXN
m PAREFH LR, —HBRTERLEIMHGTERZEL, I mARIREFTH L
AL RF K AR ENIF LML T .

i C RFRRAT —HMAE, W - MBBERR “NXBIFH, BHSHRETUT
%, BIMEE R DUE SR IF ko ” — R BT (AR v RIS RETI AR P, S %
Kb F B4 23 R4 R0 T T S RV SE TBF 6 B F .l RIS T8 210 argy WL TAE FRASAT
BITTAN AT R S AR TS . LA, RN EAE 1990 4ELARTIY Berleley UNIX L Ji Effie
R IL MR !

242 T—RERTE

HEZANSETRIRTHAE CIEFHPRAMTAEN, RERER, FEEZMAJLAEE D
NIV R R HFSLIFEmL ! XBEHILAEF, FHMARE LS T 7251 R R e
FEFF A 28

“\” LR T AT 8 L7, S newline CXEIRFEIZER) . B LK
newline 7Ei2H# LI F—1T4/EUATIOES:, BT FEREKFAMR . WRAE “\” MEZE
B2 BANOE E— PN RS BB, \  newline Al\newline A —#FF . IXAMEIRTRAME
BRI, BARRAEFREMEHEKARE (FEN %2 newline 7 HIL T — M2, HEE
newline JAR—NHEEMFERF, UL “\” FHARA THEAELFRAREPRAEANE K.
newline 7F S5 I T F T8k SO LE ZAT 1% 8 X o WRARI g i385 A B A& BRI A AR AL
FRE S, BIFERIBFEIXFI . # X newline )57 —Ff AL R RELE— N AR B HE, WT:

char al[] = "Hi! How are you? I am quite a \
long string, folded onto 2 lines";

XD ZAT A H R ) B ANST C i 5 ANAHRR 775 8 3 B A 3l IE R A E iRk .
(B IE A FRAE A 5 (0 Ho At 77 B o e AR, XA IEAERR AN WU RN S5 IN T — N8
i) 8

o WRKPITHE KSR ZAH, MSBARREL. Fln, /RYTE T KA R A RS
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CER4%m#

ng 2

z = y+++x

BIFANEERR z=y +++x, HEAHER z=y+++x. ANSIC ¥lE T —FZH I A
FrEIE) “maximal munch strategy (FK— [ SEHE) 7. XMEIRE R IR F —Mhric it
— R T R, SRR BE A B K E R SR UL ERIEAMF R, ek b
MR 2= y++ + xo (BIXIERA AT REFAABRG, ELan T AR

z = ytttttx;

2 R AT I SR BT z = y++ ++ +x, BB R GIFEIR, FRERE

“HEBRIERFIRR TR 7. RPAEGR AR AR HENT (NER Bl HE—H gy X2
z=y+++x, BIEREHIGIFEEIR.

© REANEREREA RN R IR SRR A PIANME R int FHREIFARX IS int R
PATRRIEB SN, AARSAT

ratio = *x/*y;

HEgFHEH —FHIRER, WSRI TIHRMER. HERAREEES 7 5 “*”
BAERT 2 (AR AE MG o 2 EAT TR MG AE — RS B e 1 A R AR SRR I T 4638 2y, B ES T —
A xR BT A A AR AR R I A A o

PREF IR T T —MERFF SHRMREIRE: THSRERNA G TREIMCRES K. H
—7f ANSI C i8S AN RATHRAAE — MBI Bug. 53R — NSRBI, %K
ot — AT - RINERORBEMGAE. HHEIERERNEERE TR, ERA
FAEFHER, HEERITRUEFENS. FEOR, ZRFRAETSHRERE, BRI
WIS R AR TR — 8000, SRR T T T AR o AR % L REA IR IR BT AE
B R EM 4.

int hashval = 0;

/* PJW hash function from "Compilers: Principles, Techniques, and Tools"

* by Aho, Sethi, and Ullman, Second Edition.
while (cp < bound)

{

unsigned long overflow;

hashval = (hashval << 4) + *cp++;

if ((overflow = hashval & (((unsigned long) O0xF) << 28)) != 0)
hashval *= overflow | (overflow >>24);

}

hashval %= ST HASHSIZE; /*BERIER >/

/* BREAER, RABELT., WREAK, REZTFHE,
*PNFH B WA, REEE T,

*/

for(hp = &st_ihash; ;hp = hp->st_hnext) {
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#2E RXAFREBug, MEREERHME
int probeval = hashval; /* T—=MEAE ~/
VIEESIE M E R AR E T, IELNEFNAFSRBITHERN, SREREN
BENTEITHHAT! GRFSRER GiFSHTHEAE LROEE e EERRfL.
XA SRR AR AR RIS, A REHEROEEM ARG R. XREHL
IFBEFBEARRREEIR P SRHESFERNRRE . INMEREETET RS —1 Bug
iR g R, 7EESALERA X7 J5, MAFRFEFERE T 15%!

243 C++H5—MEREER

CHIFARN C AR ZHEIETLMEIE, HELRKXHT —MERE EXFESHRE
BAMOERER . M BCPL —#%, CHEIANT/AERSN, BZMASUREEITRKANELER
FRANE.

MIBHILLA “H” ERFALSBBEFEEERAN C 8. 2 ANERWE, FLHE
. |

a //*

//*/ b

FEAREE, 7 CIEBESHEMR ab, HE CHHES RN a. C RIEHIERTE CHIEF!
WARE R

2.4.4 Ymi%s%HEABEIR

£ CiESY, BASE N SRR gwIE, (BIESITR 4L IR KA.
A TR K Bug MR — AN ERIFHIBIF. FEEMESS, #AAREH XS (HhinkrE
HE), AMRSHESEE CESTREREMLFEEMRIINE.

Sun [¥] Pascal 4 %23 BE AT T “ EFrib”, W2 HET T 8ok, 2% (St
Bz ¥ K H R RAEIRARASF R 4T BN H . bt e vk B, H #1177 B8 LA Lundi 6 Awril
1992 XFEMITER M. H TSR T: HFRELAA stat()fF 2] UNIX &R H1E
ENE], AR5 localtime(VKr Hed#e h tm 4544, BJE 1AM strftime() %, T tm G #H
S PA 24 3h H #i# RN ASCH F /7. '

AR R, XBEFE—A Bug, ERMERSHAK RN, LBEHAE, 47
BN H 9 B BN 0 T -

lundi 6 Avril 1992
EEERH R T XA —FHAR T HER:
Lui*7&’ Y sxxdj @ "F

EANRBACE U4 ER), T EAEFARR MRS RS R IERK . THZENA
5, BHEVRREARNBEHR I 4T SR K R L ATAE
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CEREE
/% HFEXHH timestamp #HPA KT LM By FHE +/

char * localized_time(char * filename)
{

struct tm *tm ptr;

struct stat stat_block;

char buffer[120];

/* KRR X timestamp, #BRAH time t */
stat (filename, &stat block);

/* L UNIX B time t ¥k tn &4, BEKRAELHBHE */

tm _ptr = localtime(&stat_block.st mtime);

/* 8 tm SRR UL E B R T FHE +/

strftime (buffer, sizeof (buffer), "%a %b %e %T %Y", tm ptr);

return buffer;

}

AR TS ? wpEE A U B R B B e AT, BAURIR ] buffer FIARAT . buffer
KA H B2 A7 IR, 2% R B R AR AR B o 435 I =S T A5 B A sh AR B (R R AE D
va R, B3R A3 R KRR WA HER Bl — A6 [ R AR R A FRE (thntsi),
HERBEAR, BT 2RO, ERAMIEZA TR T R A AR R 4.

ECIETT, AZRRERKRTAIRAT. F 6 ELXHMIPRXHHMHNE. YBEH
)38 5 ) R B AL BGR i, EATIET AR E, BT R R ESH T T
P ) BRSO o X — DR THERR P S HT I B SR BAL T AL, &R B T 4% R,
BATHAWESE. R s REMAK AR e LB s, WrTReME A s, Xt
Fe H IR I RHE AR AT R A

i PRAXA [ A LT 5

LR [E AN 765 B B4R S . Biln:

char * func() { return “Only works for simple strings”; }

/* RER FHEHTRHE/

KR RMPMFRTTSR, BUREFEAEARFBONE, ERERANT, EXEIH
BUEW. AR BEAME T RRNAFRALERELSEN, RIS
2. EHERFEWHREA. Flw:

char *fun() {
my global array[i] =

return my golbal_ array;

}
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#2E XARBug, MAEZTHHKE
KIEHTH OB RAEN, BRFE RS, &R S E TR A\EA 1l fELE(T A
IHEAS SO A2 SR8, T Bz ek 08 T — kA s s 2 B A
3. fEHIFRASA. Hiln:

char * func() {
static char buffer([20];

return buffer;

}

XA AT LART IEAEAT AMEBOX AN B . R 18 A i fe s R S GRS S %% id
B ARSI SR . HR, ZREN T R E RN BANAR, Pl
F % WA 2 A BRI B I A 2. AR —#F, KRB IX W RN B AR
IR B AT A TR

4. @R EALE, REERFIKE. Bl

char * func() {
char * s = malloc(120);

return s;

}

AN RSB, T HAER R NSRS RIZ X, FrlixE
LLJE R AN 2 5 LURT AR IR BB T 2 RN (ER— N2 RA8EE — 1
ENRRRIOREIT) . BB AE T2 T RAL AR WA E B STAE. IRABFE P IR 2R, XTI
L4 FTREARZS ), WATREIRE % A SR P9 A7 I 7E A0 AT BURE IR I “ A7tk 7 (AN
MINFERFIO, Bar=44 AL EE K Bug. AMIERES B CRBO A NAT.

5. WS IR T SRR 3 5 i N AF R R AP R BRI . 8 TR E R4
PE, EHE R RN E Z M X IR GRAGARHEZE S fgetsOFTE R MIARHE) .

void func( char * result, int size) {

strncpy (result, "That’d be in the data segment, Bob", size);

}

buffer = malloc(size);
func (buffer, size);
free (buffer);

W AT B AT CAZE [ — AR H b [ B 3EAT “malloc” F1 “free” #4F, AFEELREAE
PR XA R JT S AT LASEILIX —
AT CHIIMIR” M, R lint FREAX XA B A AT R

return local_array;
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C % R4t

(5 B J2 . function returns pointer to antomatic (EREUR[F]—AMg ) [ 3238 84541 .
R, ToV8 At gm R B il J lint A% 730 JCvEAG I 2 5 3 4 43R 6] () B 1 . CeEH Al REE 3
— R RS ) .

245 lint BEFEBTRIZES Bk

VRIE T2 B4R B VF 2 R PRI — AN 108 lint FLPEREMSAO IR ST, I 1
VRO B o ZEGRBTIN AR /N0 SRR A A T B lint FRFPHTA 4, 415 Lint A2 %
T fr R RE SR AS b, ARRLAT LA AR £ BRI

fE UNIX LRI CHEF, BERUEMEH T NIMKgsE, 84 %58 g 1iE X
R B k. B — N RO R, XAEFEARN “lint”. EERT
EWAH R E)E, WA U E . B AR, REER, SRR TRER
IFTHE BT RN AR AT, N B B A AR R B O T o WA 2 41

M RBZE
3

FRInt R, g lint12F

lint A2/F R ARAFQEIEAEN] . BRBBEN, CLLFHIE Rat. Figses %A lint
B, HBEHELAENSE,

I8 lint 27 G RS H 23 B0 HORAE A — AMBOSL AR R — AN E MR8, AMTE I
ARRFIXA . Bk, 1T lint B/PH B HKUUE, MFREHEEN. HFBEILE .
{HZ, BT K ERACH 2 AR RSB T KRG Bug AR AT S8 14000 KAR . VEZ (Hh
VRRARZHO FefF R 00 N ERRR S BRI IEAE AT lint F2% . L7859 Bug MOATLbRiE
T G P SEAE AR . BUAE, VP2 Lint B2 7 oP KA 25 15 1 SO 7 A G i 28
ORI, A TULAEAE lint B S MHEAT, HAEARTA R SR C Sk b I AEAT
AR A AN SR R B I — B . VP AR R R S IR T R, IR
ik lint B2 PP OLAFAEIEL R o BT 1 Ada G PRRR AERE DS HEATIXRN 2 SCHF IR K — B B . 2
C G ias Xt — sy, RVFEBARERN C 5 S I —TUE % ThEk.

SunOS #Y lint party
SunOS T & /NBA 3 o A 6 lint_clean (#EIAF)E L lint 256940 F ) B Z %M
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®2FE XA Bug, MREEZHME
AR A&, BMFTHS oA 4x AL lint 225 094 & @k B AEATE L 4Z 8,
wo B4k S AR FF A X o @ 6 mRah. 1991 5, HieiRARA AR (source base) A BSD UNIX Z&
SVR4 B4R T — A A, M AL@H AL T REFLE lint BFGRE. 4R, KRM*x
Z A lint #2551 #A~ SVR4 A AZ 34T et %,

BIANEDFE T IUNEH, HHAAA “lint party” . € HREA 12 000 224549 lint 42
F#EEZ L, BRATE—FE EAGAA AR, FF B ESZIAFEGRBFEM, RS,
K5t 750 AR IAF AT T B8, BXAMES AR A “the lint merge from hell (3#FRAZ 49
lint £3%)” . X %% lint 25 69453745 L9 R B R ZFEZ AN B X X R 4533 lint 28
{fa A A2, KRMERZLIAT UL E® E 6 Bug:

- EARMEA ERBAERZ K ETHE.

AR RS 3 AAME BB ER ERBEAT AR, 5SS T FIK

AASSA, b XA Bug & T stream T £ 46 BT BT 48 42 69 SR AR AL
- BFAERE (BRBAE) AR .

J lint A2 5 190 & 1 2 G R AR T 2 IR ILA 449 Bug, f BLAE 5 1L #7 &9 Bug /5 % source
base. FKAVILAET K 3t T AKAD 64 BT AT 5 L 38 Ao s 4R k38 3T Lint A= cstyle #2540, X AF3RAE
HH A A4 lintclean KA. RAXFFE, FAMAERT WAL Bug, @ LRV THRER
Bug éﬁ_ﬂ.ﬁg‘fi

A7 LR 5 R R K lint PP BT S B B AR R, AT G A O S AR
8, HHEPAERZMRRES. AEME, SRARUEY, 18 lint BFPED—DMHGLE T
FLIf H R A T lint #2572 i b .

BAMA DT BN, BRAETTR I IR Bug, BREHATH AU B .
BrUAik lint #2)% CnSRgnPRas st B 4F 7O BRI ST F-38 Bug ISP TAEZ — R &
SIS o FE S Y AR B A R ) A S P s RN R B I iR o SR PO 5 SR El B
KB L

2.5 B P—AEREAIEUR Bug

WERAPFTE R BAL SR i, AT A GE Ui 58 ¥ XA Fortran Do R ik
H(EEARFIFHRT T IEER, B2 Mercury THUIE VAT RGHILH S $ A% 5 Mariner 1
RS F IR IR R AE 2.

54 152, Mariner 1 tHER—NRBITERI AR RIGCE 52, E'E AT R RAAIE, Mo HERE
HHIEFBZL KR . Mariner 1 F 1962 4F 7 RS, ERAES R MRUSBAESE E.
HAERS R LS5k, M dl DA A e RS, ORISR Atlas KHEFITAGA N ES B
i
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CEXEE

o JLASEIINAHT, LR IRE IR R, {E R — ANk L S AR T
—AMFF Bug. HAIE, BUFHIERT R IOREIGT, EERE L, RSk B
PERNR | HIBUE B, SXAMREFF RSN T P AEATHAE . E30EY, #
FRAFT EEIAATH < (bar)” FRRFRTE, ERIATIFRNTSHS RS,
A “T7 BANOBIRET .

AL 1 TE B 1 B SEVR AR S T AR, DR AP T AT 065 16 BB 1 TR A2 T 49
M. SR, FUPRRE T K BN, (L8 SLH SR BEER b, e TR K
VRO, BLAE AR 1 I T ECIE (R SEAT 0 « AN B O R 8 i AT
JAMESh, (EEAERFE B 5 — YT o 25 DARTHO JLU AT o, K 64T J2 el T £
I, AR, T RAMEEE BB RL 4, B T O LR
BRI |

RAVHI: BT OMRIER M A2 5 S 100%T 8, HABARTRAD ok SR ME Bug
AL

KHILIKR, BAT—ERGE TAE T S h 42 R G AR 7 5 N i B A B Se AR S B ey
B #ATEYL, WERARAATDSEIL T KM SR RS, IRAIRN BB #EN K58 B i
WERJE DR, XERSMERKFRERIERORE. X 2-3 BRT &,

% 2-3 M ZF AN ETRG R MR EHR
5 r % R B R I
1961 FEH K Mercury | i “,” WG “.” Je, HERE KATZ AT | Fortran &5 R KB
PRI
196247 H22 H | Marine I | ZE§MI 4, 48 “R 7 | 1200 J3RIGHKHF | AR U L7 4E
WRERK “R” FIERI 2897 5% — MR

EBATA—ANEIBLRHRZE A A R F ARG RA T, U £ JLPAE ARG R .
T CMHMESPATAT, AR R B Y)E SR TR Z A S W LR iT i .
EFH T AN YER, KW TR SRR B 7 OMEEAT A AT 2T
NS KIEER AR WEY M. A THENRE, REETEFEPRRMEE
Ho AT —ANHE, RAFMWERRE, X5 T —FfRil—RRWM, FfIRES
UEECRvin LN

TE R PR 1T, s At BN PO - FBAN R BREANFERRRM (K
FRRARERD BAVFAM! AR, (B ANEEEMNEX MY, FERAFEK,
AR BATERAELFFER, BRXANF B L.
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#0%F WAIR Bug, MAEEHE

2.6 SHHK

Ceruzzi, Paul, Beyo

Press, 1989
Hill, Gladwyn, For Want of Hyphen Veus Rocket is Lost, (ALZIBRY, 196247 A 28 H.

Nicks, Oran W.,Far Travelers The Exploring Machines, NASA publication SP-480,1985
Venus Shot Fails as Rocket Strays, Associated Press, CARZgRRY, 1962457 H 23 He

nd the Limits—Flight Enters the Computer Age, Cambridge, MA, MIT
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#
=
ST CESNFER

“iX HIheh % F o wbi8 64 IRAF (Haddocks Eyes)’

“of, Be9LFREIAM, A7 XWLE, ARG —LNL,

“R, thHFRAG, ” HEild, F LA LIRS, “";%/xﬂ‘]ﬁ”ﬁééz-’%’-é’-ﬁﬁ’\@, ©
AENLFR IREIREH F A(The Aged Aged Man)’

“TRABRRRREH B RAZAAFE 77 iﬂﬂéﬁé‘i_ﬂiﬁ S Bk,

“R, TAZH, XZRHI—BEF! XFWEAME FBAF K (Ways and Means)'
{2iX R R CHIREARHR ., RAGG? 7

“GFT, RAXEFIRBAL? > XL, WNRLEMTLB/BRT.

“REEZHIE, 7 HEtd, “XFREFRLFT B A4 (A-sitting On A Gate)’
TR TS, 7

——Lewis Carroll, Through the Looking Glass

B, fEFT L TR (ETRL8HASEIL) WX, TRIBZKRAS Lewis Carroll
A4S, 4 FIEAR%NIE Lewis Carroll /224 K2# $2¢ ##% Charles Dodgson %44 . 28k
U8 B AR E AT A bk b LA K Sk H 445 The Condensation(Factoring)of Determinants (¥
2o IS, W EM TR BRI R, XA YE 2 RN WIRAEIRT, Dodgson
5 SR AT A -

RABIANEL, BB EEBEMRGNR, FEANBEGHFRATRF. F 5 BRARE
BEAKE, REBUABEIRLTE RN L IMT. SALBETRELANRAFLERESL
TAS KR, RBREFLZR—ARIEF Y, INKFRKLIRARMBE, PREEHAIM
RIS

———Charles Dodgson, Symbolic Logic, £ /X
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CEXEE

AR, Atk BE UK SNRAE,  FRATAT LLA B HEWTX AN AR s L . Ok
WU, Dodgson WAHERE CiEFNZRRAER M, MK EMETUZERAE L, RIEAFET]
RS I — BRI 5 TR, W FBTR:

w mE =
e “Haddocks’Eyes” “The Aged Aged Man”
i “Ways and Means” “A-sitting On A Gate”

52, Dodgson MRFFFLHEHRIEE ERERANFET, M HAE SR K T A
B KRR (type model). BT, T C &S HH:

typedef char * string;

string punchline = "I'm a frayed knot";
i i BT 3, A XA AT LR -
w R E =
A B4 string char *
A punchline “I’m a frayed knot”

TREARMAMBMERERRA? 7T, FLEXBPRIGFLHRE, HREAEEARTE
ZJG, —UIRSZR/HT .

31 HAHESA SERRIER

Kernighan F1 Ritchie &I\, “C i3 HUKEEE N SR EKR HE.” (K&R', H-
Bz, 3122 T. CiES A WMEEN T4ii%ed (R IFREIE) MR RMEAK
AT . BT ROEFR, EHSRAER. ESHRFERREAN, MIIHSRER.
BN, Ada fiES 2% FMERE AR F K Ada EEFMS, HFEEX. X T
GARTE S BRI, S XRIEE RN, B EMREFEREER T EE R, HC
EEEPREEMLIER TN, BETEMESHEHN T AHE. BATKME, EZHT
FEASRB AT, CEGHEEHZELVEMERNT .

C S R PRR Y BT ATtk i, X EBAFJLANRE. AN HEARKH, AMIERT CiE
SIIX S AR, “RRBR(type model)” IXAMHERFT T4 i 4 FRTE = HIR T S MR A
4. BCPL &S (CiBEF M%) JLTFRAERE, eIt —viHl AN E— R BIERE, Bl C
EEARER. REHIAT —H CESRIFEE, ERNRNFEHERSERERERRA

' Bl The C Programming Language. ——F# ¥
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FIFE QHCETHAN

AEAHALL. —A int BB (HR4EH S B A B A int *p[3]; I LA*p[iiX AL R IE R T | FH sl A F F54
FrfRm i int 4, BrCle i B R AR L. SRR I I Ak e & P R [ 4
YERFIIALSE R AE “ P07 A0 “fEF” BFR—FEI. ERIBSE TEESRR LR (B 15 &5
BZ, RRTHREAR) R CEFPHI—DEAAY., STEEZ L. BFAEELAR
PRICREN A BEHEWT H int *p[31BE R — int KEUKIRE B, B R —AME 1A int BA 84 .

“FEHIR R AER AL XFRTTRER C ESMMA], HAbES IFRA R
XRR 5. TH, AR A T AR BR AR 24 i AR R — AN B .
EPAF AR F R RS E —MEFENEHAEEE NG ? JURSER ZR#5IHR AN
IEAEPPA B, (HABATIRRIEFT ORI E, BAMIR . — AN ELBF i A B 4R I 7 vk

int &p;

EERDRRIER p B2 — MBI ML, XMIEEILCH CHRY, H TR RSELat
WH .

C &5 75 W BT ARAE I B K Il R VR TG LA —FP AATTBT B K B 4R 7 M ZE [/ A D) s —
AW, {E ANSI C 5] volatile 1 const XEF /5, WHHMEMEET . XLk 6k
HEEA I GRTARMEA ), X ERIRA 7 R R a8 L5 1 E) 7
KT o LRI FFEBREEY, HEBERRFFORT GRS 500 i R 258
i) B EEBAEE. mRAEEAARGRRERHIHEBOERBE KR, RABA
A8 R T 7 A SRR 7R IX /N S ) S FL A 4«

char (*3j)[20]1; /* JR—ANHEKANI4E, REWNH 20 N char TE. */

j = (char (*)[20]) malloc(20);

MRAEESHILE LEHEZRNIESER, RIESERIEEK.

W K ARENFN const K75 B AT B2 H B JLFPAS [R] R IGU <

const int * grape;

int const * grape;
int * const grape_ jelly;

ERJa—FEOLT, RERAEN, MAERSEMEILT, FHEHTE xS L.
BRI SR TR R, R T R 7 iR AR R X —

const int * const grape_ jam;
int const * const grape jam;

ANSI C 22| typedef HiIFFZ BT LABFR A “AAERBIBLIIRT” FURA T 187 L (i
B, EWMATNLRFAE RN B REK%F R C TR R M A5X B R £
%o WRB “TRINBARIRE” XABSEWIIES, ER AR R e, AR
2 TREIRTEFAICH . i, RIEETEKAER (A telnet F2/7) HHTIE

B ?
char * const * (*next) ()
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CER4%#2

BREAR TR IHERXA AR EFHEN BRI ENER. 24K, BFR. 24
FOFITATHARAE S5 J) T 48— b SELF IRCAZ T v A0 Sk s R R 1) C T8 5 AW, A
RPET —FOTIR, ERA AR KT AR . e RN EBE, A
SHEP CEFHMHEYFTELT .

3.2 FHURE AT

EBRAVIERE 2 CEF HARE LR —LLHEH & B — AN W IR BB VR Ry . Horh— A
A5 H E ) LA B P B 8% (declarator) ——E R FTA A WO . R, AR AR
RFUL S EAEGAE R REEES . BU RS, WK 3-1 for. BT EER,
BAVIEHILG N 2 (initializer) RSB B TH, FF4rKER.

= 3-1 CiEEPHIFEMAEE (declarator)
B O = CESHHER CiEE FHIAER
FTAREA ity THEARZ—:

* const volatile

* volatile

*

* const

* volatile const

AR HEH Y PRIRFF

B ARIRFF[ FHR)
B IR (350
;e (HEESR)

FA A L cAskS = ¥IhMH

—AFEI R 3-2 Bl SN oA OFHEFTE A G TERE R EGER, (HIXAFH
AT BATE PR R BRI . IR T R MEEART U RAYIAE (WRE 1
o _
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F3IF M CETWAN

*3-2 CESPHEM
¥ =8 CEEPMEF CiEE MR
DA KB YLHTF (| KB void char short int long signed
(type-specifier) unsigned float double
SEHIVEARF Cstruct-specifier)
J MBS (enum-specifier)
OGHEFMTBF A EHETE k& BT (union-specifier)
PR extern static register
(storage-class) auto typedef
. REUBREFF const volatile
(type-qualifier)
FHERHF P2 Z W BT 2 X
(declarator)
FANHES L Aiapa i A
—A vinc

WEBATE — U RAR A P X e R it — A A, LRSS 2 A AR, R 5
WA, FEARIFE I P A BRI E . URASET LAG R T ARRE A :

© BREHRPMEARRER —ANREL TS foo()()IXAE & JEH:1

© BREIRIPEARRER — N, FrLME foo() [ FE R IETE I .

© BAHBEAREE R, FTLUER foo[JOXFERIETEK

B THIXAE U Ak 1) -

o BREUNIR PME VR AN R BdEEE, W: int(* fun())0);

© PREUKR N VR AR B TRE, W int(* foo()[]

B4 B SVFE REGRE,  0 int (* foo[])()

o KA H AT ALK, FTLAMREH 8EE 2 int foo[][]

(EACEEAN G R Z AT, ALFAISE I — F7E G5 M (struct) FIBE A (union) B RERF AR B HE4T
A&, BUEF—TFEHCKIEZ, FRINEB—F %% Eenum).

321 XT4&%#

ikt I BRI A RO BIEEY. R EESEERYIET
(record). SiHIIITEIEIR A TEIZ: 76 CiEF P, HATHEMEY HiEM AR EEA & WA
JBAEAEAE S BT (..} o RBEE struct IUZEZEAEHE BRTTH, LAES0 %2508 MR FeberhiA
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C ¥ X%pit

struct { WZ&... }

SR ATT ARAEAT AR A T BRI, S HAhsh M. TRk, BT
PAFEGT R RE SIS TR — LR B4, RIS B ) TR XA . 0

struct { W&... } plum, pomegranate, pear;
HINETHE BRI — R, FILAE struct XBFJETH N — N ATk “G5Hbras” -
struct fruit tag { WE... } plum, pomegranate, pear;

X, BATHRT CAZERE KA 75 B F struct fruit_tag /E 4 struct { W YRR BERT .
BRI, 544 Rl T R

struct WL (T&) {
XA 1 KFRF 1
XA 2 fFFRHF 2;
%EJN FRRE N;
VREBEEX (&) ;
FrLL, 7E R,

struct date_tag{ short dd, mm, yy; }my birthday, xmas;
struct date_tag easter, groundhog day;

A¢ & my_birthday. xmas. easter fl groundhog day J& THH A fUBIEAAL . L5490 foif
MR A FBRULFENFHRERER B XEH R 77 B 5w in—A 8
T AR — RN FBAL K I BEHOR SEIL I

/* AEIDEE */

struct pid_tag {

unsigned int inactive : 1;

unsigned int s 1l /* LAMIEH T */
unsigned int refcount : 6;

unsigned int : 0; /* BFET—ANFHR */

short pid_id;
struct pid_tag *1link;
bi
XA A HARRAE “ RN ZBITTAMRE", R UEREREREREN. Ethaed
THE MR bR & LTI A 2 PR RR IR LB S8 B S5 int, unsigned int BY, signed int( 5§
I ERRER . FT int ALBE R AT AT AR S0 R 2 T4 1 58 .
BAFXKAC G 75 AR B SR B 7E—#E. REFUCKRH:

struct veg { int weight, price per 1lb; };
struct veg onion, radish, turnip;
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FIE M CETHAY

AR :
struct veg { int weight, price per 1lb; } onion, radish, turnip;

Hase, JETE —FITER LIDIT AN E, EBRIIPAZERORBAT A S L, AL
BESBE. BORRE KW, BEUEHREFET SR P H L RKIDEXER, R
—ATRBERIM—HF, FLESBERE L, RTXANEY, 28K NI% 58
7.

BJE, BEPNBREHNERNSELLENE. AL CESBESK “ERHERHN, &
LA B2 RIOF R BIMERR B o 7 X R ol T 28 T —— W Bl — A KL, $0H0
IR R RARA NI GRR, IRm R ARIARI A LAT I SR
N E B R REMAF B F AR CGEREE). FE, int R i BRAES A int BRHA
SR s ES LB T AT REEEARF . —4 int HBH—REPLBDHER S,
A S BRI BB EDER T . B - AR EEROR, EEHPBERA, o

/% AL T HEHAE */

struct s_tag { int a[100]; };

BAE, VRAT AR MR — SRR, RIS A DU, DAL R i
AT ELRTIRE, SEEEIENRBURIRERE,

struct s_tag { int a[100]; };

struct s_tag orange, lime, lemon;

struct s_tag twofold(struct s_tag s) {

int: s
for( j = 0; j < 100; j++)  s.aljl *= 2;

return s;

}

main () |
int i;
for(i 0; i < 100; i++) lime.a[i] = 1;
lemon twofold (lime) ;
orange = lemon; /*#4ENEHRME +/
}

FERBELRT, FAIE N AN AT RERIE. ERMAT I, LA
MATEBALHPREI. EBNERPMINERE, BRESHFEE—MeREHEASK
faet, XMTVEHE M TFIRist). W (tree) A K VF 2 HAbSH B BIE LM

/% BHAMA —NEREHE & B4 +/

struct node_tag{ int datum;

struct node_tag *next;
}i
struct node_tag a, b;

a.next = &b; /* a,bBEE R */
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C ¥ X%#%

a.next->next = NULL;

322 XTHE&

X & (union)fE VF 2 JLAh T8 5 "h AR VE 2R #A1E R (variant record). ‘& HISMER S GHIAHEL, 18
LA R EAFAERBYE . R4, BADRAIRIKAERE, TEBRS T, Fra KR
M ik T I U ik . XHE, BARRNMERERE R £ N2, AR
GICIEAFfE T ikt .

BREBEA LR, A 8. BRI PTIB LRSI E At .
BE R eI FA S —F, REMRET union BT XEEF struct. ik, WERR
MEME VIO T Wia%E, A LBRER THRE. BRa—BEWT:

union ¥ ¥ #AFE(

XA 1 FRRHF L
KB 2 HFRHE 2
KON FRA N
LAk S P E

BRE—RORAE D K BUGEHI) — M AR . FERLERRG M, A SRS LRRTN
HHERRA RN BASREANER . WRAFEEAE R — 2R, (BAERDUSEE I 2R T
5 PR, XBRIFAEEWNERRBUA RSN, £ Ada P, FraAFRREK 7B E X
HAFAETC R, % T XA B, CEFTUEHAL, LR R B QXRENZBHER L
MIFETE AT AR

BRA MR 2 0], RO SR R AN T RE R R, SRR i A7 A e
BARBUNIRSE . B, MRBNZAE X THUMROER, ERBBINTETRERE:

struct creature{

char has_backbone;

char has_fur;

short num of legs _in_excess_of 4;

};

R, BAVE, PrAHsBELARTHESY, BALTEMENY. i, BATLERE
RAEBHENIA TR B, RALAREDIYATTRAS T 4 KO, BH - FIWEHaE
BXA B 4 4 HRR . S, AT CAE PN B A BAT A T NS R T A A ]

union secondary characteristics{

char has_fur;

short num of legs_in excess_of 4;

bi

struct creature {

char has_backbone;
union secondary characteristics form;
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F3F AW CESZHAN

}i

FRATE H RIOXFh 7 KT % F AR A 0] R IBATE — /N s o, B T
20000000 ~zh#), IR TEE, ATEAT4 K4 20MB g4 25 1] .

Wi, WAL HABAIE . oAt nT BUE R — MR R B RS [F R 7S, TTA 218
PIANAN [5] R B AR O /] — b AR VG o AR A SRR, XA DI RERR COBOL i) REDEFINES
Fh) A ZHES IR

union bits32_ tag{

int whole; /* =32 f0fE */
struct { char c0, cl, c2, c3; } byte; /* 48T FEF */

} value;

XABG AV RREUEA 32 i (FEA int), ] DB HC S i 15 2 B
value.byte.cO 2. K HAbM i AEEFIXA H i), (HBCA A FHERSM B E B0R HI 28 R
e, TS, WEFT 150000 17 SHLER TR M BAE RGNS . 45 RER, ST
WHAKLRBRA I — B XA DREER, ZESEhr TAES, AR A5 IR BRIz iE % Tk
P

=1 o

323 XTF#E

MO enum)ilid— A VLIRS, BB AT 5 — BRI AR R, TR CXH
HISS AT ST, DA A4 R BRIk 52 AT Fil#define TRREMRIRIG . JTBL, 6K %
ORI K&R C G, HAHT B, (HRMEIA B HOE S P HMELE, BBl C
S IRALSIIAT . WE, ATRORI—BIBR, R4 S MR T

onum THAFE ( AE.) THREEE |

S AR R R IR, TR R A A, R
b

enum sizes { small = 7, medium, large = 10, humungous };

BRAWILT, BAUEAEIFR. WERAFIR A FEAPRIRTEAT TIRME, A EEILE
(IARAN R VAT B L TR K 1, SRJEHE. B RA MR #define & X485 —
FEAEAM PRI A E S, TR 4 7B — EAE AR A T L, AT AR AR i A e AT

3.3 fREgn
BB IE, BATTE E T 7 0 B AL 4y . AR T — i, FIAA

SHEMETTHR, 4 BIRR A E RIS . EER A, WA M
W, AR X E R, e RER, AR E .
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CEHREE

g C ES FRMRERRN

A BEYMNE 694 F 4635, KRB B LBIRFRAEIR.,
B M F BN F BVEAR K 2
B. 1| FHPRIETIERRGIHRS
B. 2 ERIBMS:
5 () ATXRZ—/EEK, @
FHEF[RTERZ %A,
B. 3 AIABRMER: ETRT “4RE.00484
C 4o R const #= (3K ) volatile X4 F ¢4 /5 @ EREAHLAS (dwint, long F) , A4
CHERTFER AL, EEMFELT, const #= (K ) volatile X4EF/EA FTE £2
RARGIRAZ T .

RIOLSE RN 5367 C 8 5 A H— 4

char * const * (*next) ():

#*3-3 RS RN iR — A= BR
ER A L
A B, BHEREHS “next”, JERE|EHEPIETHEE
B.1 P ASEAEHE 5 BUK AR P/ 0 — A AE, 13 “next &— MR ..HITEEH”
B RIGH BHE S ANRI RV, R 5 ATEAEE S R R [A4E H ik #
B.2 B.2 B 5 R BRAIRSE S R R A L R BG5S, FrLAR H “next 22—
BREGRE, TR ARIELL R
B.3 RIG, WELHTR “*” , [HIRHPIIRRAE

o, 8 “char * const”ffRE A H8 A FAF 1 H B AR

RS AT A RN DARES, XA A IIRIR “next & —MEEN, BEfRRAREL XK

RE G —AEEE, ERER R AN AL char I EIRE ", KIhE M. MRIAEFIMNIKLSE T
BRI, wRREENRE X EW &Rk, HER 3-1.
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SRS

1. BUR A bR IRAT

2. BEWRFFEDK T
1555, RIS

3. MRRAERT

Fr
4. WMREBIHFTS
AL
5. WIRZEEBMFF
const
BRTFBL
const
volatile :
volatile ‘

RS

=

6. BT HIFF ST e
R TOE 2 i)

E 3-1

\J

[FTRERIRAD]. ..

(RTRERIZ %D

WnfT @ AT C VS A

C 55 A W M ar i 2R

LU EN e
FoR BRI

X%, #oR
“  HyER”

FEFESHIERAR
“IB[E.. RIEE”

BA RSSO
IR o P A A AE il
HEE RN A .
WIE N 2 PEF T4

G NS, BB
FEARFRLAMIANAZ—.
WRFFS R const,Kn “ Ri%k”
W volatile, R/~ “volatile”
R, For “HEE..H0ES”
RIFELE 45

FIRMFF S —IFHE, .
static unsigned int

CHEFTHMAREEIIFREBREMIT I, —2)LAEEEA, —2ILXNAERIZE, HARZA —ANERER kiR x4
Wt —IFh, BAIVNELFF A TR, BHEEHRBIE —MRRR. 248 WP KRS 5 B ORISR, (@ A 4t
L, UEAEEE. ERENS—SRE, RIOEEEBFLHLNFS, REHELL.

LA RSB SE R, B KT .

3.4 RSP CIESREY

A BATVER K BHARY T A SR E L 3-3), WmRFZERE, NPT
o, WU KB ALE T T, BRE AR CiES A W#T LU 7 fg, #RATUH Bad s
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HIVE & RARE (CLRRA E R R S MR AFER) . R 288 T typedef LA LA B, i
P typedef, I EEIEMEE typedef MIFEF. R ERLT “typedefpa...” XFHE
X, BIEHEEPFERECY “a.” FRH “p” kR,

LA — 28611, MBS R ERHTAE. Ban BATIAR 5018 42 5 1 3k B 28 i A4S
A i = A

char * const *(*next) ():;

FESP TR I, T ERWHE A B 7 By “ £ 47, IXAHEREANE L EZ %
DN FRREERE, e const R “ RIR”, AR EMEERE BRI ERRIH
T

KPS AR BORTER 3-4 th, {EfEPRE, PR s A U BARRR. N8
THih, BATRAKIKEEATIX L0 IR

%34 PH— CEERANTER
RISy RR
(ABEmRE T | o R . |

char * const *(*next) (); F1p FoR “next .7
char * const *(* ) (); 2. 3% AILED, #3F—H, IR “next i&..”
char * const *(* ) (); Ha ANILEE, #BIF—0
char * const *(* )(); WS HESIUE, Rx “fRn.NIEH” , B 4P
char * const *( ) () Hap “TR ) 7 LR, BRI 28
char * const * O; B2k AILEE, #FB)F—H.
char * const * () 3L FoR “GRI[E]LIK R
char * const * : &4 ANILEE, #3|F—5
char * const * - H5L For “RM.HFRER”
char * const ; BS54 o “ HEm..”
char * : BsL TR “HRM.IOTRER”
char ; 6 N “char”

“next J&—ME A KA TEE, R BRI —AMEE, 2R RN AR A char
HfEEr”, KIT Al.
BAELEBRA AN ERIRHIBI T .

char *(* c[10])(int **p);

VLI BN P BREAT 4. RSP BRIEA RS, WTLLECER—T,
RIERT R — &R,
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3.5 typedef nf LA ARG AE

typedef J& —FABRIFE YR : ChH - MERGIABFMLE, TR DSR2,
ERLETTTH, typedef JAUT 2 SUA B He——& I A7 5| A 243, M2 A KRB 4
Fo AHENIZFE AN RBIEIIX B, AR R . v

WRBAERIS K EE/F IR MR ” —T, &K typedef SC88 7] L& —A
HORPT I — 8843, T LA AR S 7 ) 4R 3 4 (AT T o ST I, typedef %X 54
BAWEE R, HEZTEACET, FRIEEET 5%,

BT typedef & LEBRA R A —HE, EANERKME RN . BT — T RER 44
B FREE T typedef. KA IR IR “XA 4 FR—MEER AR, 1M typedef
REFIHACIE DR, MRBER XA L F R K R 77,

—MAEOL T, typedef FF M7 LA R F8 1A HoAt 4R VG (K04 4T . 700 [y 4] - signal() Jil %Y
M. signal)2 —FrRGWA, FITRANEITIN RS, MEEFEEEN KW AN
TR E MR . B EIEZRN %R “Call_that_routine_when_this_interrupt comes in (34
TR A I R IRANRRFF D 7. ARAAT signal(), FF3 32 500338 45 R 2 b T 026780 1L J% i T
KeERR W IR . #E ANSI C bR, signal Off 75 B 401 F :

void (*signal (int sig, void (*func) (int))) (int);
EBRATE F RN 4R B TR IX AN A B, 2RIV IR BT
void (*signal ( ) ) (amk) 7

signal 2R CRA 9 NIERORINSH0, SREAREIRE, FHisn
)R E 52— int ZHIFIRE] voide b —MNEWIISEURILA Y.

void (*func) (int) ;

ERAR A RYARE, PR EEEEZ A int 28, BEEE void. BIZE, kA
B FERM typedef K “4REK” RIS, MTREATRL.

typedef void(*ptr to func) (int);

/* ERT ptr_to_func B —ANE M4, HEK
* BX - int B¥, REMENY void.
7

ptr_to_func signal(int, ptr_ to_ func);

/* EXT signal R—NMEK, BEZTHEIEK,
* R —ARint, F—AMR ptr_to_func, EE
* {iR ptr to_func.
*/

i, BB typedef BEAREARBL— F & MB A, & FIBEA 5 H A B — R0 IR AL B,
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RURERT LU LA B 38 2 B — AN sh 2. W T450, BRT ATLAER ERAH struct KEEY
2 4b, typedef HAHEIR AL B2 MEF AL, T D5 —A struct HSLHBA 2 KB AL typedef
FEHH, HEERNE typedef JBAE B T AGALE -

BRIEFEPASR—LRET
REfr—A typedef FHNIUAN FAE, 4o TFFw:

typedef int *ptr, (*fun) (), arr[5];

/*  ptrR “¥H int I KA,

*  fun® “WEBEMEN int R ARH" KB
* arrg “KEXNS5H int BEHA” XA

&4

F 7 F&4e typedef $ 5| # P49 ¥ 2, 4o FHw:

unsigned const long typedef int volatile *kumquat;

typedef S EEKRIQIRHI L, TARLCIBHEIRRT, 7TUNEMREELT typedef
P

typedef int (*array ptr) [100];

N i% R BT A S AR B KRBT typedef AHA, AR RABRIN—ADEREAN A . KT
typedef [N i% 1T T ik H BLZE 75 B () TR B » 78 R —MRAGER S, typedef SIAKI 4 FARES
HABFRIRFF R 4

3.6 typedef int x[10]Hldefine x int[10]A9EX 31|

RITH D3R BT, 7E typedef Al SCA R He 2 IRIAFAE— AR o IEHH B IXA 1)
S 17 R AT typedef B R — RIS () “ e 7 28R —AE 7 W8 2 5 AN REFAE B TET 84
R o e A0 0 X AR BRAE PR A J5 T«

B4, AT LU AR B IR X B R BEATY R, (X typedef BT A2 SUAR A A4 HIANfE
XAE. R s

#define peach int
unsigned peach 1i; /* RIEMA */
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typedef int banana;

unsigned banana i; /* #i&! &k */

R, AL INZ BT, H typedef & XIS RLAEAE RAE 75 B B A (AR &35 0
[ —FhRAY, 1 Hi#define & SRR MITCIEARUE . 41T PR

#define int ptr int *
int_ptr chalk, cheese;

TR, B ATENR:
int * chalk, cheese;

IX#75 chalk 1 cheese i A A A IR AY, BUF S & BB 540 & 2 X 5 chalk &—A
$817 int (KIF8%F, 1M cheese MJ&—A int. AHj, TR

typedef char * char ptr;
char ptr Bentley, Rolls_Royce;

Bentley 1l Rolls_Royce [{IRRIKIRA A . BARRBTHFIRELZAET, HENKEEAHEFE,
#RJEFE 1) char [FIFE4L

3.7 typedef struct foof ... foo; }JJE X

C BB FEZMA TN
* P24 (label name).

© b%(tag): XANZFEEATHARSHE . BEEMKE .

© BUA%: BAGHWEIEEE B8 RSN,

FEF—AN 2 FE MR, 27 RAW 1, (EEARR K4 T2 0 B ] AFEA A
M2F. BTSN EREEERE ACREF2N, FrelE—A%250 UHBEF 2 AR K
GERN . FEIRER GRS WA RIEX — 5, 7 BSD4.2 o, AM{EFBA
m—AME—RE R E TEANRE. WFER:

struct wvnode ({

long v_flag;
long v_usecount;
struct vnode *y freef;
struct vnodeops *v_op;

}i
e () 4 725 1a) A [R)— AN B R Bk, BT LA I AT DA B RE AR «
struct foo{ int foo; }foo;

X BAR S bR R 4 X BUARKS IR 7 R B B AN . UL sizeof(foo) 2 R mHE—>
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foo W& ?
HLARVEE AT, BN FXRE 75 0 SR R AV I«
typedef struct baz { int baz;} baz;

struct baz variable 1;
baz variable 2;

KZMH “baz” T ERAH—LER N LT, Fik—ik:

typedef struct my_tag { int i;} my type;
struct my tag variable 1;

my_ type variable 2;

XA typedef AAHGINT my_type XA FMER “struct my tag{inti; }” A SR, H
BRI RGN T G54R3 my_tag, 7EEATTEH A KRBT struct 7T ARORFREIO R . WA
R — AR RRF RIS G BN typedef 75 B 5N IR, B84 LA JE 3 A X ANBR R I 51 T8k
AR ERBET “struct” T, HXATFERAMER T — Mg SR 0BLE T K. S AR
I, P55 45 M9 SR typedef 75 B (RITE V03 D) b S I T 40165 G5 Mg R 0 15 20 B 76 W R 1
BrbL, AR AN R A AR B,

typedef struct fruit{ int weight, price per.lb; }fruity /* EA L %/
struct veg{ int weight, price per lb; }veg; /* EH 2 */

EAURE IR BEIFE AR, V0 1 700 T SRIBRAE “fruit” R typedef Jl 145
B “fruit”, JESERRERINT .

struct fruit mandarin; /* FHEHRSE Fruitr */
fruit mandarin; /* FHEHEBRIFruitn */

W) 2 T SRR “veg” MR veg. A MRS RENEAE LU IO B, e

struct veg potato;
WA ] veg cabbage SXFEIFH, Kk —MEIR. XA HILUFH K5 k-

in€ 4y
s M

roei———es

11 typedef BY12
TEA T FARA I LML typedef.
BT ITF R R AR R B “struct” R4EF, [2XAN A FTAR G F—
128, hAREiZeE LT,
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typedef 5L iZ ) & :

- . M. BRAPAR SRS KR

- THAHEER, B EEE—AES 20 AFGEA R, TAKE AT typedef #AE
typedef #9427 & B, XA, LKA E] RFE 69-F &6 BF, 245 # 64 £ A Jo short,int,long
i, REBA typedef ¥ HATEHEGETIAT , RExTEAF AF IS K.

© typedef & VA A B @ 69 R F| R A HBBRE AN R LG L F, 4o

typedef int (*ptr_to_int fun) (void);
chat * p; -

= (ptr_to_int_ fun) p;

FLIZ A A M 6 5 SUP AR S MATE, BPARE FFAR SO, XAPMOE T AR £ h 7
L

MORAE A A FRIIARVER, FEVH SNBSS T — A BB i T 2 FH AN 7] () 42 7 SR AR P
AT XM T IR IR GXARE R — DNEZAEND, RA w1 RER AT 4
FREMNE, MATW AL “ _tag” GRMAT . RE/PHA M E R4 TG0 .
XFE, KRS RIS R AR LS, MRS,

3.8 PRI o Hrd AR RS EE

PRa] LA Hh g 5 — AN BERE 23 B C 1B 5 1075 BB SN 1B Bdin v 5 e r . 35k |,
T AAWE? CiEFFANEAER CEHBER. BNFENR RS —BRGEW8 S
B 2RI Re g LA 3-3 175 300) 75 B REAT 0 A AARAS . b T T SR I, 87 H B R R AL 2E,
M HAEALFR 250y . RS A I LR B A “struct”, “enum” A1 “union” RAR BN R
R, fa, XM EE RN S WA SH3E.

mIZ AR

W/E—MEF, IBCIESHAMMENEMES

EEH AR FE. ERORBLEMR DR, BNMALOEER, EMIFILKR
RENMEAK, AZRIIFAM AL, RERMNEEQLEEN—AIRIL, LRRIFIASAE LY
RAFFIL, Bk, WEAFRF LLGIANFL (FEAMERT ) . BBELEH KRBT

struct token { char type;
char string[MAXTOKENLEN]; };
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[* RAFE AR ZHH AL */
struct token stack[MAXTOKENS];

[+ RAFREN B IARIE */

struct token this;

P de T
LT -
classify string (F#H®4%)
E&H YW AR,
it this.type EE —AME, WE N type (£A&) », nqualifier (REMH) "&K
vindentifier (AFIRMHF) »
gettoken (BUFIL)
T —AMFIEEA this.string
WRREFEHFUE, P classify string
N, ThE-ABFHFIL, this.type = #AFIE; A —4 nul £X this.string
read to first_identifier (EEH —MFRHF)
P gettoken, HIEFFIEENE LT, HEBELE —MrRAF.
Print"identifier is (#FR%HFR) ", this.string

H4f F gettoken

deal with function_args (AE&HHEHK)
LEBERIAEES ) B, W “BREE
deal with arrays (A ZE&HHK4)
LREB (sizel "B, WHATHIHF RS WAL,
deal with_any pointers (FEEMH4H)
LR AR BB, AT BT T L L A SR LR R AR
deal with declarator (XBEFHE)
if this.type is ‘[’ deal with_arrays
if this.type is ‘(’ deal with_ function_args
deal with any pointers .
while R ERFRE
if BER—NEET C
AR, HPM gettoken; NERB/AEET C
deal with declarator

else W3tBE MM

main
read to first identifier
deal with declarator
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R AN, fEEJVEFEEME S EEIR, BEIE AN “cdecl'”. The C
Programming Language 5 —> cdecl MIASEREIRA, R4 cdecl FE PN HTER . BCHFR
IR EFF const A volatile. [RIFNEEM K 45H) . MBS, RAETEXTHAET F. IRA]
DAAR A i FH I AN A (1) 2 PP R A 3 ek P I S 805 B . XANRE R AT BUR R4 150 4T C AXRY
S WRIAERACEE, HERFFRE A S uEE L, BEERaEK %, I
W, S4B MR AST, MU T EALIGmFESPEERNTREZ —X2— M
T AR GMFERGE, fe 08 BhURIRAS R AN SR R 2 B2 -

E % i

BESRVR G T 76 CE S eI BdR g /m ik, TR X ARk A H 15 HE
LEN B REOGER . Hoh— A2 Data Structures with Abstract Data Types, Daniel F.Stubb F Neil
W.Webre 3, 5 _hX, Pacific Grove, CA, Brooks/Cole, 1989.

XAPE S TUEMR SRS, ORERE. FIR. iR, BB, . L RaM
K. JIEFEA.

3.9 &R F—Rsh PR ikr kT

RN FEEROR K R BB — 40 5 KA ks i — Lo B SR CAnbLas A B 358 AR A
Gk migsh. RERZ—AER, USSR REEERF RS T RAE#T), O
SR AR — R R . MIT A TR SR = MR AN IE R B T XK #dE, 4
R B R S E B R B b IXFE, HEEAEIRIY LISP Hlas LB %@,
AR BRI TR | XAMEFF BTN B LS F A, H(E AT P 1 2 i ffl SE AL T 56
Ky NI, A AR TR T . X R T B IR R XA SR R SR E
1) HLEf .

TSR 5 — A B R SRR A A 8 T B Sk v P g L A R, P i AR
BAE” W 4R, EXEHEHRENFETN —WEEBER N BARK . R -1k
(Carnegie-Mellon) K2# i+ SEHLRNFE R I — L R A TR T —Fik EALE D, BHOFAH T —BUR
A 1 2w B ANETC R B AR SR, Bk T — NS TR HE: THEHLRE R
AT AT SRHUL T 3 8%, B R AR AZMRE. XE2ENCERME T X AT KB,
TR RIS E T, SR, Al RURIRIER, X3 a] SR IE A5 ! John
Zsarney il Lawrence Butcher & L] SRHLIEFTA (T SR AELE 6 MUK B, A UKAEHRA — =
“ZE AT, M ANRIE AT SR, KTAEINKR, 0 SRk TR T SRR S T T BT
. EXEYTHERBITH, T “EAERKATR” {7 BAH%ER R R PDP-10 KBIHINZAZ
PRAMER S, XFE, TARHLKEE O LS telnet i%4% | Mike Kazar 11 Dave Nichols

U OREAEER PC LK) C/CHn AR T A 1 1 BR B SE 205 cdecl RN — iR
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BB T A, B EWAE BN, IR A B WA DA B AT SR ek

E4R, Mike 1 Dave H&AMIIED o AT —ANMEEML, 23 LUKM_ERE
i — G HLRE WA RHLAORSR, KBRS TRZ. B, HEEkEREMKE#RT
fE453[E1% . Ivor Durham SEBL T XA R 2 OX U TAE, Gef AFALHLES EA &l SRHLEY
KA. B A AFRE MR LM, vor HA T HHER “finger” FEF—X B T4 —
avLE LB e REES V8 EBRNBEF. MBS T “finger” KRS
L 494 NMERAREERI 4 “coke” $UT finger /PR, BEXIBIT A RHREENR
5. HT finger 53K /& Internet FRvE UMK —384, HTLALAATAT LAMESRT CMU'TH5EHL 125
WA RHURPR A . FsL b, W@ Flf a4

finger cokel@g.gp.cmu.edu

AT LA Internet [RAEFT—AHLES L& W% AT RHLKPRES, BUERZAT R ZIh.

% 53X T TF2 () \JEH Steve Berman, Eddie Caplan, Mark Wilkins A1 Mark Zaremsky’.
AT S LA WA P 10456 Y BN 1) 5 T 10 4E. 24 20 142 80 4EAR L] PDP-10 #eitgikit, 4
fi1E % X% UNIX Vaxen EHHE THEF. ABJLERN, XMEFA SR LfEda. FA
14 i f) T SR 2 T 42 1A FE SR BT DA B . AT SRR T o 8 T ORI IR AT AR AL
MEFFR IO R, TR EH & H N SHLITER, TR ZH & O A et E
W, —BHE, WABETFIXE. EuEE K E SR LYK E Greg Nelson AFHLAEH Bt T &
WK . CMU [IBFF0AEAT Rl R SR ALt 250 |, oAb B R 2y 4 8 Ui R B T

FHRCR T K 2 1 B URLR 3B 4E — & AT AR HLZE#E 2] — & 68000CPU. A 77 80KB. AH
DIARIE: O ROMLES (7F 20 42 80 R0, XANACE —MRM PC HiRRE) L. T4l
o4y S5 U7 10 % 1) T B T 2% B (Rochester Institute of Technology)I v SR EFTHIE— &
A RALE LT Internet, FEXTIIREAE TH R, AVER P ERME A REGHENUK M. AA¥
HHABEBERNF BB LG KT AL, ANXZIE, AT fExE%
WARAEORL . — B, AT ARHLBLTAR A A Internet bBeH WLABESE R4 .

WH4 R AR TR ? 4% WET, Cygnus Support (K25 GIATTHEAAT] i KB 2
MRERI LA b IXRE, ABATE R LUEE TAES BT KRR, AR, Af1#
O HAERAFESH4EEE! 76 Sun Micorsystems A&, A —> E-mail #ihik- 7T LA B 3h##
B AR VAR RS L. SR H XA bl R % E-mail B, ERBEATHRT, BB
HUE SRDINYT, HAE BRI RI%. TR 5 Don Hopkins 48’5 T pizzatool #2/¥, Fe/ Al
FIXANTIRE . pizzatool M1 T GUI FiiH, ik4k A CEFREAE L= LY (ERZHH
S EATHRE BN GUI 9588, AL LI E 3 R B I Tony & Alba’s HLR=48)T, R ELAT
PUZEALEOIT #, AT SR LLEE R K.

' Carnegie-Mellon University.
% Craig Everhart, Eddie Caplan Fl Robert Frederking, “Serious Coke Addiction, ”25"™ Anniversary Symposium,Computer Science at CMU:
A Commemorative Review,1990,p.70.Reed and Witting Company.
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E%ﬁﬁ%%%ﬁﬁ$%#%2ﬂuﬁNﬁﬂMmmmcm%ﬁmmmﬁﬂﬁﬁmmﬁ
i%ii%@%ﬁﬂﬁﬁﬁoﬁﬁﬁﬁ%ﬁ¢%ﬂﬁ$ﬁ?ﬁﬁ@ﬁﬂﬂ%2ﬁo

fRRFTR

ERFRA SIS IZAR DR

#include <stdio.h>
#include <string.h>
#include <ctype.h>
#include <stdlib.h>
#define MAXTOKENS 100
#define MAXTOKENLEN 64

@ J o U W N

enum type tag { IDENTIFIER, QUALIFIER, TYPE };
9

10 struct token ({

11 char type;

12 char string[MAXTOKENLEN] ;

13 };

14

15 int top = -1;

16 struct token stack[MAXTOKENS];

17 struct token this;

18

19 #define pop stack|[top--]

20 #define push(s) stack[++top] = s
21

22 enum type tag classify string(void)

23 /* EEAFBRLFHEA +/

24 { .
25 char *s = this.string;

26 if (!stremp (s, "eonst™) ) {

27 strcpy (s, "read-only");

28 return QUALIFIER;

29 }

30 if(!strcmp(s, "volatile")) return QUALIFIER;
31 if(!strcmp(s, "void")) return TYPE;

32 if (!strcmp(s, "char")) return TYPE;

33 if (!strcmp (s, "signed")) return TYPE;
34 if (!strcmp(s, "unsigned")) retun TYPE;
35 if (!stremp (s, "short")) return TYPE;

36 if(!strcemp(s, "int")) return TYPE;
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37
38
39
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
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

76

if(!strcmp(s, "long")) return TYPE;
if (!strcmp(s, "float")) retun TYPE;
if (!strcmp(s, "double")) return TYPE;
if (!strcmp(s, "struct")) return TYPE;
if(!strcmp(s, "union")) return TYPE;
if(!strcmp(s, "enum")) retun TYPE;
return INDENTIFIER;

void gettoken (void) /* I T—/4riLE “this”

{

char *p = this.string;

/% Wit E R +/

while((*p = getchar()) == "' ');

if (isalnum(*p)) {
/* ENWARRE U A-2, 0-9 FF k., */
while (isalnum(*++p = getchar())):;
ungetc (*p, stdin);
*p o= T\OY;
this.type = classify string():
return;

if(xp == %) |
strcpy (this.string, "pointer to"):;
this.type = '*';
return;
}
this.string[1l] = "\0';
this.type = *p;
return;
}
/* BREFANTIRAHRGE */
read to first identifer() {
gettoken () ;
while(this.type != IDENTIFIER) ({
push (this) ;
gettoken();
}
printf (%8 is ", this.string).
gettoken();

deal with arrays() {

*if
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83 while(this.type == "['] {

84 printf("array ");

85 gettoken(); /*FH 1" */

86 if (isdigit (this.string[0])) {
87 printf("0..%d ", atoi(this.string)-1):
88 gettoken(); /* EE'1' */
89 }

90 gettoken () ; /* BB ZEWRE-MEIL +/
91 printf (Wof ™) g

92 }

93 }

94

95 deal with function_args() {

96 while(this.type != ')') {

97 gettoken () ;

98 }

99 gettoken() ;

100 printf ("function returning ");
101 }

102

103 deal_with pointers() {

104 while (stack([top].type == "*' ) {
105 printf("%s"'", pop.string );
106 } ’

107 }

108

109 deal with_declarator () {
110 [ RBHERAFZETRACHRA/ER ~/

10L switch (this.type) {

112 case '[' : deal with arrays(); break;
113 case '(' : deal with function_args();
114 }

115

116 deal with pointers();

(I 15

118 /* RBEFNEFRFZHENIERTHHS +/
119 while (top >= 0) {

120 if (stack[top] .type == "(' ) |

121 pop;

122 gettoken(); /* BE )’ ZXEWHS =~/
123 deal with declarator();

124 }else {

125 printf("%s ", pop.string):;

126 }

127 }

128 }
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129

130 main ()

131 |

132 /* BARRENET, HEBRARRAE */
133 read to first identifier();

134 deal with_declarator();

135 pEANEE (" \n") ;

136 return 0;

137 %}

FEFFREMLERELEEAR
stremp() &4 A FHARANFH &, CHAEGLT AR EANSTHERFH L
BB EEH R, BFH B IBRREMEG 00, AP FHAEART BN
if (!strcmp(s, "volatile")) return QUALIFIER;
BEMERARLME G R AR, PIABMRF TR LR, FERMNEZGER.
EEA—AEIF Tk, IR
#define STRCMP(a, R, b) (strcmp(a, b) R 0)
PLAEARTT vAVA B R ) KA K 50 B KA
if (STRCMP (s, ==, "Volatile;))

R EAEZ, RATAREHRORERETEHES, 0 XA FHF P ILENAE
F#H %5 cdecl 225, AANRRAT EERZA 7 X,

RRAR

S— CESHAER (X—%HD
HRE 18 R “BAFRRTHL” 9L, EHE—ANFRY, RNPTLEHIHRS P
AR T AT, AF—FAR, RNFRALE T FIK:
F & B8R T—S5EH#HITHSE 4 g8
MR £ A G ARASATARAT T4
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FIE AMCETHAWN

gk
IR By IR T—SEHITHSE % 7

char *(*¢[10])(int **p ); F1¥ AT A—AL"

char *(* [10])(int **p) ; %24 A" 494648[0..9]"

char *(* )(int **p) ; 5% F S 1o GE T
#EF A4S,

char *( )(int **p) ; %4 *RRNIES, #3F 2 ¥,
BRETE IS

char * (int **p) ; %3 RT"AE .6 A"

char * #S5Y AT"4RE ... 8 484t

char % 6 % ="char;"

ReFeMamEe—i, E4:

“c R—ANEKLE[0.9], EMAE LR R BHIE4H, LATHEG M RBGEER —ANHEE

char #9484t .

IRAIZ L. EF: AEHA T HOREARAPTIE 6 0 PTA & S AR e — A48 @ 4R 4T 09 Fa4H1E A

CRULIE Sl = &
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11
1

RS AR

IR T ATRLIZAN 0 3R 1 44?7 HIZEG L7 %2 0.5,
THAEMNATAALZ EE—0 =%,

Stan Kelly-Bootle

4.1 BHDHEER

C i B F I W T B Bk 2 — o “ BUALRIREHRAR 0 70 IR, X —FhEs
SERE BT, FHFAREAIER . ANSI C AR4E 6.5.4.2 FEiy:
EEBETHAHAHGRA:

extern int *x;
extern int y[];

FHEGFP x AN int R eGd84t; FoAEOF Py RA nt B, REHAAL
(REEHER) , LAEHEALZL.

PRUEIFBA BOE M IRLE - VP2 C V5 1M 0L S5 T IHAR 7] IR R Sl 2o,
XTI NAZE R MR TR — T . AP S e AR T S A 4 N [l T 454+,
AR XAE R THEH AR R BRI AE, MITTAD T IX i, A, BB i SiE
A FEMAMEURERE Y, TTAS RN TG 7 L M/ R B A 42— F

42 WA T2 0HkE T
HEANERBELU FHEORT, H8 “SREET". WEERRBEEH B8, K
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CEXEE

WHIMERBERKRAEZ DT ? LR, B, EALALHHILLGT .
XA 1:

int mango[100];

XA 2:

extern int *mango;

/* —®E| F mango [i] #fKEL */

XH, 301 T 4 mango, {HICHF 2 FHAE N . XEMHAHEIRG? Lignfd,
“HANNERENE” /£ C IEFH, BAMIBEEFEFE AL REET “GNN7 XL IR
B! XA Y FAEREBONTE s BOR R —iR:

XA 1:

int guava;

A 2:

extern float guava;

EHEIXAS int A float B FARF IR, REALA, BASEEXFRAHERRIZIT.
ER A AN AR B GG 28 N A% 2 7] LLEL R ? 25 SR B4 5 | H B 7T B
B HREC IO TI, T ELA SEARAE — R e R B IR s SC5E A R R SO . AR,
XFREA RO EE R, IR AL R AR Wk, ER, AMTABRTmARHIA
IFBUEAEITA RSO0 T BRI AR S RN, B e RN “ B e R TR
EHIISM R XA B .

43 fr2rkAEW, frareX

FERRRIEA L2 A/, T 2 A0Sk B HOp B — A ) CEF AR, dfE, CIES
HIxt S HRA e, HERTLVE 24 extern 8. B —TF, XEFHEKNS
PR CHHIINSIFTERR, XEMXFIURREEESA XK “R”7, LR EE.

RS FFERI A, BRI T XS, AR R T 7RI bt T R KX B
BT, ERFREHREANHZT . ERAIEE—FXEARE:

EX HBEHIE— ATy WEXNZRBIF SN, ATRERFONR. fl: int
my_array[100];

L LR 2785 HA X SR, F THRAI b 5 2 SR (B anfE A SCAF LD

#: extern int my_array[];
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E4E AANEWNEE: RARRHFTHRE

X9 EXFAFER

R BiAE T & 64 ] B 7T i R S UAw B PR
ﬁmﬁ%f%ﬁ%ﬁ%:@M%%%%#a%,ﬁimﬁﬁw%ﬁ%@%%ﬁio
7R Y TG FR: AN ESEAL.

extern X 7RG BB IORAML T, WA IMAFESTLUAEAAEAT. BT
iE%%*ﬁﬁ%ﬁmWﬁ,%M#K%E%ﬁ%?ﬁﬁﬁﬁmﬁﬁoﬁ?%ﬁﬁ%,%E
%ﬁ%%&ﬁ*%Z%E@%%&E——ﬁﬁ%%%ﬁ&%%%EFEW@%REO

431 HeRFNIEEH R AT R

$%ﬁﬁﬁﬁﬁ&ﬁ%%%ﬁﬁ%ﬁ%ﬁ%ﬁﬁ$ﬁ2%oﬁ%%?ﬁ%%%“ﬂmy”
ﬂ“ﬂﬁy%ﬂﬁ”i@%&%oE%~¢ﬁ%ﬁ@2ﬁ,ﬁ%&k%ﬁ%ﬁ%ﬁ*ﬁm%
ﬁ#¢ﬁ%%i%ﬁ%ﬁ%@,%%%%mﬁiTiﬁﬁ%%E%E@@Xou~¢ﬁ$%
WAk, LI 4-1.

X =Y
FEXA EFSCREEEL, £55 X fERA E TR, 55 Y
8 XU X AR st . 14 SUR Y BRI R A E .
KRR LA IR M A
FeAEG RN TT A, ZEfER FA B BBEATI A AN . TR,
TRATAELE R IHTT o BRI “Y MR

CHESAINT “ABMMAME” XARE. CRREAMAVF IR L. XA
KRB N SR 5y B2 4t T s 0 BAE Pa A7 o AL W ZEAE, BB AR AR XS
%, B, AR ZEMEER R BRI, FRUERLSE R AU AT B ZE AR e e
AR R PRI TE L, SLRBA AT LUB BN AR TR .

B 41 Hudik (ZEfiD FbbRRE CHED ZIREIRK
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C & X%t

HIAEE AT 2L AT SE AR A 22 (TR “ATFih” & “Fortbs”), W
PAERMERT AL S AR R A A (T ERT “HFl7). iR b AR
AR (D XA IS BRI AT, T % AR AT I — B T X k. AR,
FAET AR IE CEMAED RSN AT A, RS, S
K IR R e S A B IR E A T SR,

X RS2 AAE TR S It e I T 0. L, SR R e ANkl (T
REIETTZMN LA ) SRIATRRERAE, ST Ll BT H M, FER B INIE 4 1 eI
R L. M, X THREE, D SEAEB AT I IS K 4R, KI5 A BEn S o T R
BRIIHERAE (R LUSHATERINS B ). B A BR T34 AR08 A .

char a[9] = “abedefgh”; S c=ali];
G PR BAFR AT — ik 9980

BATIRAER 1. B 948, 585 9980 AN

BATI S 2: HUbhE (9980 + 1) [RIA%.

4

1 | | | 1 I —I 1 ]

9980 +1 +2 43  +4 .. +H

KA HAK FHR51H

Xt KAt 4 extern char a[]45 extern char a[ 1001254 (Kl . X BAN 25 W ZB47 2 J—
AU, R AP AEEE, AL AT DU AN A R B . G N S A
ARIA LK, FRE R E B AL W bl . BB — A4, R
WMFF SR BN a bk in B AR, B Tox AN bk

FH, SR extern char *p, C0KF 5 URGH15% p 2 —ANMRE (ZEFZBUR IONL B & 2
APUFATIX B, EHRRIMN SR —ANFR . TR FRE, BAE S p N2,
HEAE R FAF XA e P BN 5. FeE IOV MR RIS, (HEERM I —
UCBSMOFER, Wk B FioR.

char *p 6= *p;
GRS S AAT— MG p, S OHAL Y 4624

BATINAZER 1. HUbhE 4624 A2, #ERE 50817,
AT R 2. HUAE 5081 RN 2.

&,5 e L]
4624 5081

BB xriEErsIH
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FA4E AANRBRNEL: BAPEHFTHRA

432 SR “EXHhiES, BUHARXSIA” HEEEH4

PAELLBATE — T B ANIMEEA I SEBR 58 SUR—AMRER, (8501 L3R4 7 300t 35
i, SEEAA RS, FHEXNAAEAT BRI G A Bz, (HIXESERFTHAT
HEX ALFREATIR S IR (I B Bis). 2 Brbhaxtntt, REARNEG RmIERBRAME
R —AMEE, W C Fir.

char *p = “abcdefgh”; c=plil;

HIFHTTRAAG A p, Hlkh 4624
BATIS R 1 Buhk 4624 P92, BD 50817,
BT AR 2. MG IME, JRE S 5081 AN,
BATI R 3. B hE[S081+i]1K 2

&GOMJI Lt

4624 5081 +1 +2 +3 +4 ... +i

Bl C xHRE3ET M HRSIH
xf I C 7 1) 75 K
char *p = ”"abcdefgh”; ... p[3]
A A 5 i) 77 2K
char a[] = ”abcdefgh”; ... al[3]

EXAEAL T, #a AR, HEENRERIERA—F.

MHBET extern char *p, #RJ5H p[31K5 I HIE A TN, HZFmER A FE B il
XA E. B, T B FramaEgs H. K5, WE A FiRH e s Bt meE
Viln. BEORIERXKBEE, RMiFRHES:

1. WSS R T p MHbhlt, REA6ET HALRITRE

2. PR IR B S REEAA M, 74— bk,

3. Viin) XAk, HUR R

VRS OSSN p — MR FRFIRET (R, e X FgiEs p 2— N2/ F
FDo plildRaR “ M p FrigiIbb oG, ik i 22, BPEHE—AF/HF (WENTRAOKER
—ANEAD” AR AR R e S (W int 5F double 25), HPK (HFHMFETHEH) &R
i

REARIE p AHA4REE, IBARE p B RE CHTREIER A, AR LHiRK=
ASBRRATERAE, (R G4 p FORE SCHIREHRIXAN A RIEMIK . HE—TF p ERXHE
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CERpRE

iAWYk extern char *p;ifi el JRSE 5 LHIE char p[101;XFHE B . 4 pliXFh R R EREUX
ANFERNAER, SR EREIK R —ADFR. (IR B, MRS E MR A
fakt, 1€ ACSIL “FRFMRRE b Huhlk AR 25 SKRXT S . SR R 24 3, RN TFFRIK
BNRTE, EART eSS RA2 P bk R R N 2%, FEAER R MBS 42 b 4R .

4.4 IS SUHPUKL

FREF B U S5 8 E AL R A B IE, REBEGEY, 5% CHIL
FCBATT, 4k ffras:
XH 1s

int mango[100];

XA 2:

extern int mango[];

/* 31 mango [1] 8§ — S/ +/
mango FZL I E XAHC T 100 4 int (75 16] . TidE%EHE X:
int *raisin;

U FR I — A M AR . RE K4 A raisin, G DR AL —A int 28 (B int
BB . RETA R raisin A S UGEALT RNk, {E'E K AL IR AR AT LA,
e AN A AR int AR, IXLEA RN int A28 AT LA AN R B . mango %41 M bE AN RERL
A2, FEAF R E R A BT UAR, HERERR 100 NELLKAFZEN .

4.5 BeHAdRA AR

FEBE AR 10 575 Sh— AN T ik e LR 0, AR 41

* 41 eaFES I X A
- H @A
DRAF S50 ) H TRAT Bt

[V e, BRI IR AR, e | RV REE, alT]URFHEHEL a+T b HRE
Aytdit, SR JE XA Hi bR B -
WERAREHA AN AR (1], sIESRE IR A
b T AL, PR
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FA4E AARBNEL: RAMiE4HFTHE

2
- T #H @A
I T sh S H A A MK T AR e 8 H BRI R TR .
R HCH malloc (), free(). I 223 e A
3 4 ) B 4 £ B b $dE 44

AR AT LAEEATT R S 7 B AT AR . REE L8, BER

HLHIEAHH A .

RESCHRETIN - 2 A FF AN A TRET P i XS R RO A3 0], & SR M O R B A B 1) 25 ]

BRARAERE SO R RES TR B — AN 747 8 W R BEAT AU L. B, R E XBIE T — e g

BH

B/ YR T WAF):

char *p = “breadfruit”;
ERRANARRERA R AREIFE AT B RN o2 E, W

float *pip = 3.141; /* iR RERARREE. */

fE ANSI C ™, WIRACHRET I BT G I 74 o o e SO i i R Bl fie 46

BUXA A AF R HOEL, FEFP Rl HBLR 2 XIAT h o 7EA SRR T, FRF R E B e R
SVFERUISCA B, DA IR E#E 5.

A T ART 755 s R AT IR :
char a[] = ”“gooseberry”;

HigEt AR, BT & BAIGA B AT MBS . P K BN A REE LU AT LAk
Bt T ) 75 7 -

strncpy(a, “black”, 5):;

HOR B B A “blackberry 7.
59 EITRIREE B T LRSS, e T A 2B BT DUARSE, Hhrml

BUZEFER. 5510 BRA T — 23 TREH I I B M BBy . R AR FE S se 38—,
M2, RTHEATTHEFN, OCREEHK AR EATREHFE C R i SILAIE K A 258
X,

B

P’%AA

2 HREHR A B A2 N AT .

fREHE C S h R IEREMR AR 2 —, TRRAAHAWAREEILEENRT. &
ENHEE CHESTREENT T —. Bk C P R DAL mallocOK%, HH
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C x4t

46 SRHY~ F—lSCH SRk

B ST 4R — AN B SR E, O A B AR 2 —FE . Blin: “do geese see God?” ([H]
e “Onol” )o [BISCR—MEANRKIR, SMAFREASHBEKNAT, RANXAMMTE
DEERR. PlInERCEENEIRZIE “Able was 1, ere I saw Elba”. 55 —ANZ i f[5] 32 )
ERJT ¥ B LE i A NSRS 5%, XAJiG & “Aman, a plan, a canal——panama!”.

R, AATREHR — DA — A RIS RE e R E DB e . i JE-HE R K2 1 — 1
VHEHUREFF U Jim Saxe HERBI TIX— 2. 1983 4E 10 A, Jim RRTTW, EFFEABBEX
AEESES, ST RA:

A man, a plan, a cat, a canal Panama?

Jim X APEBAE HANF LT LB BTN R S L. T2, —335E3rnT!

HR 4 K2 1) Steve Smith FI T THI X A [ ST b T A& 8 32 ] (%% 5«

A tool, a fool, a pool loopaloofaloota!

JLNEMIZ W, Guy Jacobson 8 EL 52 4 [B] S0 i K -

A man, a plan, a cat, a ham, a yak, a yam, a hat, a canal Panama!

BUE, AMIFAERXAS B DRS04 TR IZ 0608 ! BIEEL R A ff) Dan Hoey 'S T
—ANENREF, IR0 T X AE W

A man, a plan, a caret, a ban, a myriad, a sum, a lac, a liar, a hoop, a pint, a catalpa, a gas, an

oil, a bird, a yell, a vat, a caw, a pax, a wag, a tax, a nay, a ram, a cap, a yam, a gay, a tsar, a wall, a
car, a luger, a ward, a bin, a woman, a vassal, a wolf, a tuna, a nit, a pall, a fret, a watt, a bay, a daub,
a tan, a cab, a datum, a gall, a hat, h fag, a zap, a say, a jaw, a lay, a wet, a gallop, a tug, a trot, a trap,
a tram, a torr, a caper, a top, a tonk, a toll, a ball, f fair, a sax, a minim, a tenor, a bass, a passer, a
capital, a rut, an amen, a ted, a cabal, a tang, a sun, an ass, a maw, a sag, a jam, a dam, a sub, a salt,
an axon, a sail, an ad, a wadi, a radian, a room, a rood, a rip, a tad, a pariah, a revel, a reel, a reed, a
pool, a plug, a pin, a peek, a parabola, a dog, a pat, a cud, a nu, a fan, a pal, a rum, a nod, an eta, a
lag, an eel, a batik, a mug, a mot, a nap, a maxim, a mood, a leek, a grub, a gob, a gel, a drab, a
citadel, a total, a cedar, a tap, a gag, a rat, a manor, a bar, a gal, a cola, a pap, a yaw, a tab, a raj, a
gab, a nag, a panan, a bag, a jar, a bat, a way, a papa, a local, a gar, a baron, a mat, a rag, a gap, a tar,
a decal, a tot, a led, a tic, a bard, a leg, a bog, a burg, a keel, a doom, a mix, a map, an atom, a gum,
a kit, a baleen, a gala, a ten, a don, a mural, a pan, a faun, a ducat, a pagoda, a lob, a rap, a keep, a
nikp, a gulp, a loop, a deer, a leer, a lever, a hair, a pad, a tapir, a door, a moor, an aid, a raid, a wad,
an alias, an ox, an atlas, a bus, a madam ,a jag, a saw, a mass ,an anus, a gnat, a lab, a cadet, an em,
a natural, a tip, a caress, a pass, a baronet, a minmax, a sari, a fall, a ballot, a knot, a pot, a rep, a
carrot, a mart, a part, atort, agut, a poll, a gateway, a law, a jay, a sap, a zag, a fat, a hall, a gamut, a
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F4E AAREHEL: RAMEHFTHE

dab, a can, a tabu, a day, a batt, a waterfall, a patina, a nut, a flow, a lass, a van , a mow, a nib, a

draw, a regular, a call, a war, a stay, a gam, a yap, a cam , a ray, an ax, a tag, a wax, a paw, a cat, a
valley, a drib, a lion, a saga, a plat, a catnip, a pooh, a rail, a calamus, a dairyman, a bater, a canal
Panama.

catalpa (JRVJBEIEAESERE R ARE) REEDH MM LIK. IRATLECEE T
axon Fl calamus 175 8. Dan 7EVEREH UL T W 08 R ARG INSodE, v DUEXAN 751 7
KU .

XA RAERAQEE—Dan %5 T —MHRREHL, WA— B AR ERENE . £
FMEOLT, FISCRARICED P s — PR . WBAIIEISCH K, Dan & $) “a canal”
Hi “aca” IR T IR SEHBANE (A man,a plan, a canal——Panama!) (¥[8, BT AR LLFE
“aplan” [5G INIE MRS, ATHRREE M SO IELF 2 > B ] el B3] () —E 4)

EFELE “aplan” JEHFENBTHEFNE? HEBA—A “aca”, XL T “..., aplan,
aca..acanal,..” ffI/F5], WHR “ca” R—NHIEFKIE K. HIAEEEE, FrlZfmnL
ANFRER “ca” BHE—HE, MM A5EREM I, AR5 KA LGN LA 7R R
o fltn, #AE “ca” AUMEINT “ret” 41k “caret”, HAFREALE “caret” AN L “ter”.

FERR IR SIS, FEBTRE I B 2 RIS FRERT, ME AT IR — AN I
TR . K 42 R T XA LR

%42 I EX
RAE “-aca” - “A man, a plan, ... a canal, Panama”
KA “ret-” - “...aplan, a caret, ... a canal, Panama”
W& “-aba” : “...aplan, a caret, ... a bater, a canal, ...”
RE “n-” “ .. acaret, a ban, ...a bater, a canal,...”
RA&  “-adairyma” : “_..acaret, a ban, ... a dairyman, a bater, ...”
RE “a” “...aban, a myriad, ... a dairyman, a bater, ...”

A BRAIRZSHUAT LAEZSZ PR AR 590 A A L A DT TC 38 70 A B il 2 [ 3 o R AJTE UL, AEATAT I
TR RIRIE N B JUAS B B o RIS, S E S . EXAMIFH, BE—REA
Z AR R “...anag, gan,..”, fEHEIIEAN “apa” JEHL “...anag, a pagan,...” ,HH T “apa”
ARG HAERIC, B AR LAG R .

Dan [ 7 — AN RS LA K/NURIEFR . RS RXEE, AR H—KH$ “ahow, a
running, a would, an expect, an and...” Z RAEUBFIAITETE . 55— Fh I RIEF I IE ML
g G BIA F12), B AE PR m L sl e 44 1] o QSR A IX PP 50, seer ™ 2E— 1K
EERMFSC, {2 Dan A h: “IRBEFH 1 HARERES, BAMELBEIAAZNE
BEEE . REKIAEMIXA, BFOAENRRBN SR A, XEOL2EHW T . RESAPEHFAEX L
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CEXHE
AR T o7 A P B !

mIZHEAR

wmE[EIX

KRR A BB CE£F, P42 1 ZAEEAHE X, leelEZE Usenet L9
rec.arts.startrek, 1% ) LW E, AL RMET 8 Kirk LA PRI L F, ERAFF —
G FE B,
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%
=
Xk B

© Pall Mall Gazette T 1889 43 A 11 B “eLpf Zib4 k4 FiF HRAELSR, /b
BEHEGEMEZENT —A Bug .~
— LK FiE LT Bug, 1878

43R ¢4 Harvard Mark 11 #+ AL & %8 — A B &, AR A 4£15F Smithsonian ¥ £ B B KA
s HdiE. BE1947F9A 9 Bt R EA —R R RGEH, THECBRKIBAY, 4
Fo LMk ETMRE, REEAANMFE, #78AE “Relay #70 Panel F ( &%) in relay” ,
EXTH, RETEXL—&#E “AATHF—/ Bug 4" .
—Grace Hopper X% Bug, 1947
L RAIN 44 A2 i), MIRF AN F ERBH ARG SR, RNAFREA
PRI AR ., REFHEWDFR—%], NI TR RAATIEE], KK THALF L FRERHE
BRABREFH—NEZURIKS.

Maurice Wilkes X2 Bug, 1949

A2 5 RXT A T AN Bug, ARG H—ARKALIN Bug.
Edsger W. Dijkstra X5 Bug, 1972

5.1 BREORE. BEEEREA

—JFah, EBAIEE— T 8RS (linker) I ZERE AR : ik as I — AN SofF, XA
HAE T EEM AN S . XN R E SERFN N EEEAESES . AZFERH RS
Bk R AEE T il SRV4 R I B R .

a1



CEXEE
HEIRBR LT iR IR RO MR — P ER

A K2 B RRE A S — AP KRR T - BT 5 th 2 iE 8BRS /ANMO TR BT 4%
IXLEFE T — NI “ G i3 2% 9K 50 8% (compiler driver) {1458 HIFE 5 K ] o X SET LAy (i H A
G A 20 B H R B PR A S TG 3% (preprocessor) iV FNTE SUKY £E 2% (syntactic and
semantic checker). A% 4 (code generator). VI 4iFE/F(assembler). 14k #%(optimizer). %
B (linker), 2R IEEFE /N F PTG 1% LEF2 57 5 [7) 5N FE A% 33 1F 7 06 T90 1) 9K 50 2 R
(driver program) (JWLE& 5-1). PUALASJLF- o] LUINAE IRBT A MBS T - 2487 SPARC %i %
A8 G 28 1 T i AR 5 g 2 ] P o ) S 7R 2 BT 48 8 4 IR AR A i

C TAbREa%

MrEe p

ol i
CHEVERITE XA

IZ
QAL SD'E))

it as

Bt 2

E SN I

Breg 1
Bl 5-1  Zmieasadi s a0 s LA SN R P
BT T A LA ML IRR Y, &R AERR e T R A R e DhReIH 4> B 540

RN TRIEF, MaER SR MYEd. Fihn, 2Tt s F2 R 2 ikt 2 BT
WAEK, B CIES IR Z DR Z L. C HILESLHE (EFAEL 24
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FS5HE NEEARS

MOLFET . WRARMEA RS R “Jau ") S s ML, R RErT LAt
filihF I A B TR AN RIBAT LA AR 7 BE AT — AN KRB P B4 92 £ I [
B (R AFERIIR AR AR AE B B Z A% A5 B I TT4 ) o AT A - T 7 4 5
ARSI B . -V BT RESRBLIRAAE B .

AT DA S 25 g PR AR BN 2% — MRFRRI-W BT GRORARIBX AR BB BO A4
M BAL T R . “W” JFHE AR GRMANBD, —MNES, RiasERAriE
Tio AREEA B TRt HIAER 5-1 .

FIT LA, i SR NG 1 25 3 51 2% 1) B B 2R AT B A AT 10, A Z0AE L AR IR TR T 1= -w 17
R4, A5 URgn a8 DK 3h 35X MR BUR AL S5 BERERS . T AN AL B85 4 7 45 BRI 4 727 2
HAGR EHT B . FHIX K2

cc -Wl, -m main.c > main.linker.map

¥ “em” B RS EER-EAR, BURUEARERIR. RNZR B, BEEER
FEAE R AT E R .

H bR SCHE AR BT, B e T ERA BB P . BRI A main R ECH V)45 EE
NS (REFFEPATIIH T ), 455 5] H (symbolic reference)dh i 2 A7k, EFAEHHE
bR RS, N BRSO, AT AR AT AT S . ‘

T PC HIBEEENLE S AL H T 3 K RA M BEREALHIE HERMZEN . PC EEES K
SR LANEARY VO RS, BUEBFRAE BIOS HIFEF. EIMFET WA e M, IF
FIAFA AT SO — 8B4y W PC 2P s P B 7o B L i IRSs, w7 LA I 2 R
AR, (HZ01F8% 00 U0 B bR B B2 BN T AT SCFH . 6 MS-DOS Y, B IMEHERT
BB b AN PO E . IR TE PC L& 3—IR.

UNIX RGBT R intt. M5Empnt, &8 A R B — 0¥ N2
AT SO . 3 JLEE, — Rl SR IR LR (1 e FR A S A RE R I T VR B Wi R - B
BARGRGRME - DMEROREFEES, TURETFZEHNRS. E2, BEFREsiTn
FHEAT, TR IX L bR B i B RIARRSAE A B B AT HAT U — 2y . IBM [ 0S/2
B RS B AR DAL, Microsoft H &AL Windows NT #:4E Rt B A sh
Tifk. frJLAE, Microsoft 7€ K] Windows 5 #:/E R R T sha& 8.

5 BR B () — 1 4 DL AT AT ST (A ER AR i oy, IR A BRAIRR Z A i, iR
APAT M R REE T X4, IERAREBITI e IR R Z R REBE, BAEA
MR BN ABERE . WA BERAE 5 BAT () = AN B RG22 FR 2 BE 369 4B (link-editing) . A
(loading) FiZ 4T I8+ (runtime linking). A58 R HRA BE B n 4B T BN LMEIZAT . B3
FERE R R R R BN, IR IT AT BB MEIEAT . B PATRS, 7E main()pR %K
BORFRT, 847 N BHE L O REE A SR PR A M hk 2 (R o S0 R B SLE R 2
BT, BATRRANBIEAETEAN. FTOARIMEEEEE T s B, R F A kbR, AR
KA TR X PIFHER T IACE R 52 AE T LER.
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C ERXEE

750 Kb

506 Kb

-
1Kbyte

0k o

V2 BR AE B AT N A RS B A

VE: B SO SUT T B0 L 1, 5 SRR AT R
5-2 FAHEERSEARERE

B R AERR ST, A libca UAFMIFEAPETMBAZ A PATICHF, AN
HEFTHER R

52 RN

AR —ME BRI T, BRI R W PAT SRR AR R /. BUARIEAT
RS — L, (HE) A BEEARS A BObF IR 25 1), T EL -G A B e ) th & 4
B CBOA B RR A L AR HER B BN

HASHEEM B Z—2 ABI

A4 128 iR IeARF 5 AR R A R BERAT BT R, RaAKZ
2, RNHZGREORFRLE—NED, ZHIRFIEE, RMEFfRE 2 5605 4%
MRAK A T,

A2 5T VAR 3O BT AREG IR S, M R sbde ik sk o gk R EAF RO A MR E &
RAREERE. &FERNTEAELAF IR =35 T IAT T RBG IR SR 4 o,
P VARG 4 B2 ) A2 F — it %) 3% O (Application Binary Interface, ABI).
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FSE NuEgmEE
%—AT AT&T ) SVr4 44 UNIX #5449 B 6936 2324 — /A8 5249 ABL. ABI 1R3E5 %%
&ﬁﬁ%%ﬁﬁ%%i%ﬂ$¢,%%ﬁ&u%i%ﬁ°ﬁ&%&%ﬁﬁﬁ4¢%i%&&
,ﬁ:mMCEﬁN&&&)\mwuﬁwé%&ﬁ)‘mmxmmey&mm(M%ﬁ
%) . Efed BHOET ORI B A, RREER S AME,
W, BRSPS B ARG R %R B SR § I AR & 376 A 4
A, BFRTEXNBIHS, BAFTERMAE S 57 @@, ABl s REBLAEMR, ©
PRAEIEAE RIT 44 52 A2 /5 2% B BB AR RAT 69 R JE 2 S 3 R B v

RV AN ATAT SO K0 B3 BERS S2 R, (EL 30 25 BB VT LM A 77 T4 i P -

L. SRS HE AT AT SO L) REAR 7] ) 0 AR 1 T 0T SO AR o 22 R 20 At 2
IR SA A A7, DR Dl R 507 A 7 B A s AR b AT, 300 0090 R 0 £ 2 L 45
FE BUREASATHAT SCOR (M — D i R B IR 45 B T R P T AS S BB BRSOk T RT 4
“HRZIZIK” )

2. T B B R B KA A2 B B (K0 AT AT SCAFAE B AT I L 52 1% o 0P 19— A 2 g
Do AR RIS A AL ARTE RS 2 P37 o () 68 5507 7T LA BT (0 P e AT O HERRSE B . a7
SEEFIN 1O FMAZHA MR, W48 TYIANLE, MRS T RAE NIRRT
SR BSR4 RS UL, AR IR 3

B, GRARAT \ASIET X View ™k 508 ()5 AR P IEAEEAT, REEE—A XView &
BESCAR B BIAAF T o SE—ANERLIK mmap' Vi LR 9T IE S0 S s B py ek .
ARG ) mmap 1 KA P9 AZAE T2 W B0 77 b 0t Bl AN HERRSE 3\ AN R
(R OS2 N AE R IR TR — 6 XView BB #E Lo 01 S BR BT RSB, o\
DR B DIBUN Bl A7 D, SR E 2 BN, SIEEZ BT,

BN BE RS9 R O (K RRAS TH BB 9 28 5 o I R 0P P AR I A, LB 2 3 R 4
o IR KRE R RERS 19 3345 31 AR AS R 3502 B0 14270 O 7 S s

Bon (BARIEAW I, ETAREHBL), ShaSes: o /751847 I % 48 38 B AT 10
R B0 o SR Dy T e PR R e P A P 2 R R A A 0 IR A T S S A 1
BB R SEATTRER, F P AT LAARYE S BAE, ZERR B AT I — AN SO R ERAR 55 — A
PE 3L

ANAHERSE P “just-in-time(NIT)” §4E, X FEVKF TP 1EIB AT I 6 J0 A 05 4 312 11 57
) BRSO« B LA U SO 4 B 2 40 RN T AT SO P SRR — . S DR,
B U () B A AN RERE RS B o S SRR P 12 B /user/lib/libthread.so PR, F54 it/ B30 1% 6 30
PERS B BTN H 3, BRAFZERERE S8 sh AT B0 . 750, 25 V8 R 50 £ R 0t

RG] mmapOIE SO IR A ML A A . SSORE,  SCARRG P AT L I O ) 9 M SR A AR A A
TFICAFIOTR QI XMITENIEE . 15 SVed REH, SO RLGH AN ZE R0 — 854y, T mmap B2 —FiE SOl
SEEI N AN L.
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CEXpk
WS AEBATIN BRI, 45 HIXRE— SRS E

ld.so.1l: main: fatal: libthread.so: can’t open file: errno = 2

SAE B AR ERTE, BEER S AR RKLES LIETR, AT A PR
TE0Le PATREF IS L R AT BT R e o B 0 oK B, T L3 2 o B A AU T
R PP BI H e W T ARG R BUETT S, IR

A5 FH 5% o B0 110 2 S PR 2 3R A ABI AR B R ——— {5 % B A A 06 B 397 R A o 0 R
BAERG AT E R B . M — bR, &t AEsR s R G B Atk Ag.

ALAT N HR AT LGN A kg A I R B . U 18] S 4 1% — L R0 8 main B0 3KACHS,
FHEG PEBT A [K).0 SCIE R IERAIR S92 T R BT 0B —— W R B # S, M “ar”, WHRES)
&P, AEH “1d”

PR E S

RIEMaS#ERE

B 5 BIALIEAT System V release 4 UNIX ¢4t AP KA 644 4% 8. W46 £
A, HAHEI N, ReHSHA—DBER,

R BSHBENRERX LA TR RRAGRER LTRSS THIT IR T E %5
BEFRFE. R EREFHEHETRAN GREZ% T, Y2534 THRA N+ 6
BREAG LA, CTHAIIHAR, CTaEIA—/A TR 48R,

BRAVRERIET HRA R e BB B G A A L ESMIEIT, FE L, R
i RA REIL IR — &, 2R, wREARFHESEEINBAN WAL IRE, YTiE
ATTHA N+ 6 RME A LB, ERAEALIR N+ BAG AL RSE. ME, #A4E
89 5L AR P AT AT ST AT R 6 4R 2 Gt AT E 3 A ROMRIE AL B2 4T,

L, A& &5 E (4@ libaio.so, libdl.so, libsys.so, libsolv.so ¥A & librpesve.so % ) R 4EvA
D EMEBENGT XA . e REFARF PR T X RS T GIET—A, ROIZERLA
&R 2 A5kt BT 09 RGBSR PTA 69 B AL A8 0 2h 5448, b vTvABE % 7T~ 4 64
=) A8,

RS PEAORAE archive, ‘S8 ar (T archive FISZFH TH) ROIBMEF. ar TH
4 FWAFA KL, R & 2% 0 R & T8 004E, B4 s M E— A A
glue_files together CHEICAHEAE i) M4 F, ST HEBLEL static library updater (FASFEE
Braw) . FAELRECNINXEEHEN “a” M BA . RIEXBEGEH—AN@E%s
JERIBI5, U ENTIAE T, BRIEARAR ST A5 B 7EAS it SO AT RS
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FS5SE e

ESWB¢,Eﬁﬁ~ﬁ¢ﬁﬁﬁ%%ﬁ,ﬁ?%ﬁ%%ﬂﬁ%%%ZW,%%“%ﬁ
JEEE P (static shared libraries)”. 7EA:@I, AT HEHELA 2 8 52, AR ENTH AT UL B B8
iﬁ&mﬁ$¢,ﬁZ@%%%&T*E*@%%o@%~ﬁE,EME%K%ﬁiﬁ,ﬁ
- HREBERERIN S R B, LUSARES .

A BERF R A% 1d QIR RABLIE, BhA RIS TE 4 h “ s0”, %77 “shared
object (JEIEXR)” ——j—MEBBI% o8 B IO FR AR IE 500 IR I T A e
WA, REAX RN — O BRI I, BARIRIE. AP0 B e g s AT
LLELAE cc fir4 Bn b-G TR EIEE, i F proR:

% cat tomato.c

my_lib_ function() { printf("library routine called\n"); }

% cc -o libfruit.so -G tomato.c
%E,%ﬂ&ﬂ%ﬁﬁﬁ%%%ﬁ%%%ﬁﬁT,%Eﬁﬁ?ﬁﬁﬁﬁ&%%ﬁﬁﬁﬁ
Rz
% cat test.c
main() { my lib function(); }

% cc test.c -L/home/linden -R/home/linden —-1fruit
% a.out
library routine called

-L/home/linden Fl-R/home/linden 175 43 5] £ VR 442 8% /5 B 492 16 UIZ AT I AIRAS H 37+ 5
AT B R B .
W@W%Eﬁ@%%%%ﬂﬁ&pk%ﬁ@ﬁﬁ#i%ﬁﬁ%%%ﬁ@u5&%%%%
4ﬁ555§iﬁfﬁii?*jfﬁkftﬁiH@fﬁﬁ%ﬂ%ﬁEXﬁﬂ:fEﬁﬂééﬁﬁiiﬁEH@iﬁﬁﬂ%ﬁﬁ%ﬁﬁiiﬁﬁﬁfﬁ@ﬁﬂ%ﬁj?%iﬁﬁﬁi
%oﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁiﬁiﬁ,R%ﬁ%ﬂ@ﬁé%ﬁﬁﬁﬁ%ﬁ*“4@ﬁﬂu
TO%Mﬂ,ﬁ¢%ﬁﬁm%Fiﬁ%%ﬁﬁﬁﬁ%%ﬁW%¢W%ﬂmﬁﬁi%*ﬁoﬁ
ﬁ,iiﬂﬂﬁ@%ﬂi%%ﬁﬂﬁﬁﬂﬁ,RE@&ﬁTﬁ@%%ﬁﬂuTamu%ﬁ@
Eﬁﬁﬁﬁ%%ﬁ%ﬁyEﬁﬁ%ﬁ%ﬂuﬁﬁﬂﬁmmﬁﬁﬁém%ﬂﬁyWﬁﬂ$§#
A FFEEL . i
Eﬂ%%%T,%%$#K?$5ﬁE%%%ﬁ@,H%%%%%ﬁ%%ﬂ%ﬁ@%ﬁ
E?Eﬁﬁﬁﬁ%@ﬁoﬁﬁ,m%x@m%&%%%%ﬁ@,%FE%W@%%WH@@
@%%ﬂﬂ,ﬁﬁ?ﬂ&ﬁi#%%ﬁiﬁﬂ,@NTﬁﬁﬁyﬁﬁﬂ%@*ﬁ,ﬁ%ﬂﬁ
ﬁﬁéﬁmmﬁ$%xﬁﬁﬁﬁﬁﬁ@&ﬁﬁﬁwﬂHimmﬁ,ﬁﬁ@%ﬁﬁﬁﬁﬁée
TEATINBERE A SR 2 HEXS DU 05 . (R, (8RB T A0, (TSR L
To HINHERE —F, AL BIERAIDLS Bis T B S8 e HEACRIAR L, 80 S e T 38 1
Tomﬁ%%,N?&ﬁﬁ&&%%ﬁ%%ﬁﬁ%%ﬁ@oET%EE,5&%%%%&@
ﬁﬁ%%ﬁm,@%ﬁ¢@%%§$%ﬁﬁ“ﬁﬂ%ﬁ?%%ﬁ$@%EM%M(@%ﬁ?
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C £ R4%f2

Al — P EFE DD

—AMHRKIARE R “ 2 (pure code)”. AR HAT SR R A EATE CERESYIMHK
MEEEED MSCF. EZPHTEARRN “al” A A DT U REA AR 58 IR AT .
ENHER S Hoth (HEAED BES IS . SiACRS BT AR . W RAE RS AL B TE AR (K
BREILTE), PRIEH A e A .

5.3  PREORRERNY 5 NFFRL

2 R B, TR S ANEAN . A RMLE. RZH CIES BERTFM
IR 1E R R AR . X ] RER KA el 5 SR B R BAE R G — 8647 (H
&, WIHRERGEMAMNEUA R EES R 48, RAERFEEITKMIHAS
Hitk, BUAMTZ WA RERE—F. XBRE/RTXT UNIX SR L FE:

1. BBEXHNT RBER “so”, MBSEXHNT RERE “.a”

HRAE, TANSER L IERSE libname.so (A] REFEZ FHINARA S ). iXF,
2R 5 pR B E W ARAE libthread.so. FRAFERI X2 EAZ libname.a, ILZE archive 13044
JEA & libname.sa. 3L archive H & — Mt R, #HEIANINFHSEEZRIZERE. HL=E
archive BLZEH CLik i o

2. filgn, {RiEid-lthread £, &if4miFiE1EE libthread.so

&4 C i TS H R IR AR IR BERN TR AL . EHERARIAERE
JE B sz SO e 32 - L SERR b, GmiEan A AR 1B T -Iname 445 0 AH N ) R B0PE
BRI % 7 linbname.so—— A 1G5, “lib” AR LMY BEER T, (HAERTTH
m—A “17

3. GiIFRHLEERERN B RIKBIE

XHE, RIS, i BB AME XM 4 HRXIFHRREER? MR FE R
PRGN T A3k 30— FF, gniddsth B A IMNERFIRREE. EEE —SREKRNALE,
WifEust/lib PETERERBUE . Bhn, AL PEAL T /usr/lib/libthread.so.

G 1AL T -Lpathname 25 VP EEREAR — S0 AR H%, WRGSPIMANT-1ED, HHES
MAEXEHRXERREE. REATHFAAEI)LNH KA FE, LD LIBRARY PATH
LD_RUN_PATH, @M FHRAXEMGEE. HT et thaemelgasirsctt ymn% e,
A P PR 528 f IREIRAE DDA R - — FBOE & 72 BE 4 N {3 ] -Lpathname F1-Rpathname 175 .

4. MBI B, WIARTEREHE

YR T GEAE WL 1K) 55— AN OB ) B “ BRI A I B R B R B R ? 7 B R IEW
ObiWan Kenobi 7E Star Wars FTi§ R RIEWIBE CRE): “A 5, MRHE-”. mRWEREF
HEUEARRS, MASKIE AT —2E Y SIMRE. g, mRBFR=MAFHK,
AIRE TR sinOR cosOXAEMI RS, BT LAYE math BREUEFEF]. SO B T A
R BRI IERI R S EER R, Ul e AL T WA ek H % .
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FSHE MHHEENR

—AMRGF B BUR R AT AW SRR BT H ) #include $54 . ZEFRFH BT AL S AN Sk 3C
AR AT REARR — AR . XA WEH T C+e RBEHI T —PMEEA B K
e Sk SCHF I 4 738 % FF A5 B BT N IR B BUE A AR . ARRERIR ! IR “ABAANIE
1”7 CHEFH—MRALZ AL, F 5-1 B/R T L% WINE -+,

%< 5-1 Solaris 2.x THIELE
#include 313 FERRz 2 Fft P B 40 13 %1 TR

<math.h> /ust/lib/libm.so -1lm
<math.h> /usr/lib/libm.a —-dn- ~lm
<stdio.h> /ust/lib/libe.so B ahikE
“/usr/openwin/include/X11.h” /usr/openwin/lib/libX11.so -L/usr/openwin/lib —1X11
<thread.h> /ust/lib/libthread.so -lthread
<curses.h> /usr/lib/libcurses.a -lcurses
<sys/socket.h> /usr/lib/libsocket.so -lsocket

R BB T AR 5 — A — Bl B s BUE B & VP2 BB E X, (HIX L R S S
R B EIHAT T 24Kk rb . B, 783k 3CF<string.h>. <stdio.h>Hl<time.h>* 75 B ] B
HOm H RAE R — N libe.so 34t . WIRRAE, TLUEH nm T RFRFF H o 0% i &
MRS 6 FIR/NE &R B BRIV I8 —

T e——

EHERNETRR—IHS
Jo R AEABAR A 0B 2| T & X ATAEIR:

1ld: underfined symbol
_xdr_reference
*k*x Error code 2
make: Fatal error: Command failed for target ’prog’

CRTERARE| A5 xdr_reference #98 X. X EH —F 7%k, TABLERIE 2484
Be. AL RALA nm 4F /ust/lib 698 RBE F R A G S, AT FRIAEZR
S, EEHELT, 43R4 &/ ust/ces/lib Aafusr/lib F B 4K, ARALR X B AN M E
F, WwREMREXARIFGH—F T EETREE (Ho sur/openwin/lib) .

% cd /usr/lib
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C & R4

foreach i (1lib?¥)

echo $i

nm $i | grep xdr_refrence | grep -v UNDEF

? end

libec.so

libnsl.so

[2491] | 217028 | 196 | FUNC | GLOB | 0 | 8 | xdr reference
libposix4.so

) ) oP

R A% B FF A SBE LEAT “am” 25, CRFRKE G254, @
it grep KREFEBM AN T, HitERAFiLH “UNDEF #9452 (Fiz kY HIIA,
{2 R RAESA L) . 4R R xdr_reference 4 libns] . FBEAEGFBTLITHRL
#e Lk -1nsl.

5. SIRENSEFHFFSHELL, B5EHS IR LR E

BeJ, AEB)ASBERA ARE B R L ESEAPE—AMUMIE R B, S84 Ak
ABEFAHEH o archive (A SIS B MEERR. EahduEgED, Fi
A PERES E St SCAR IR AU ML X IR, T 0050 T et — 8 0 7 A SO v
SR e B, X TR, ZEALTE archive IV, B HUEAE archive 2T $R 4%\ 58 24 i B 4
IR E AT

I 55 2 AEG 28 i AT o 45 RSB B2 L B IO DU 2 R o T . MR A “ B
B RAEMPHEEEIN? 7 R DU AYF BN ? 7 2 K00 B T AL, BA S
TS AN B AT RIS REAT AT B . 400 S IR (0 25 520 B AR TR B B o R IR 5 X,
SPEHRIUFARE, LA RMA TR . HRRMGEWIE, 3T EREE 5Rh i AT
ORISR, RASDS LR I BT T

TRAEH OB BTSN, &Mk T — R, B A o B i S
5, FTLVERSMRBE PRI TATS . 8, 4 FAR OIS A BN, ST 1
XTRRBURI S| R A AR SCBLRG | BAR B UNIX B4 DUk, 50— B AR RE, (Hi% Ant
SRR AR . AR fr A BRI S RS ANEE IO B, — H s
WU, EALEH EER MAARAT R o FTA (05T FE ] X0t 2 B R 10 35 7 T )k
FIMAAC, M—HWE TS, SO A S K8 W K.

JCA B LT 9 N BBk math J IS5 . math P25 6 22 SR A S TR A o
WA B, BT LABATARIE D3 BB (B AT I PR, B SUR BT HA 3R s 250,
libm 223 fe DARSAHERL(K) archive TEAAFLE. WIRARINFRRE M T — L6402 5 %0l sin()%%,
FAR T DA T A

cc -lm main.c

WERE KRG R, WF.
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#S5E atEENEE

Undefined first referenced

symbol . in file
sin main.o

1d: fatal: Symbol referencing errors. No output written to a.out
b T BEM math FERIREUT RIS, EERELL RS ARG, W ER:

cc main.c -1lm

SFFABAFHI N, X BRER TR A . AN AH I T 0 6 2 8 <d
A><IEI><CHE>, BT DALEEERE 38 K H <y 4><3CH><iE T 1X A I 2 58 AR 5 5 RS TRV
o TH, B2 PEHMmETE —MER, A HERNER, X PHnT 5&RE R
etk . SUN (194 1% 28 /N0 2 138 8% DR B0 (0 AN 5 THIEAT T 50k, IXPE B AT RE AL B A O o
BAMES T SunOS 4.x F BT F 850K 5N, M SCO0.0 #F] SC2.0.1, XFf, 4]/ 20 T -Im
WA, iRt AeT EMAEE. HE, BARCHEY EMPIUT, (TS AT&T Kk
A—HE, MIBR T 5 System V Interface Definition (FR%t 5 FHfiE O (—2hE, Frel3A]
AERYKE FR M. T, M SunOS 5.2 42, AR T sh&EERRCAS K math FE,
‘&AL T /usr/lib/libm.so.

ek (ESvATITN-— e m P

Jo 4N TR R TR B AT R A .

£ PC I, 24 Borland %% 2% 5 5 28 1 U0 WU 75 BEBE B (KIS PRI, A 2 HR ILSABLIYY i)
B, AW, EATA SRR, TS BT AR

scanf : floating point formats not linked
Abnormal program termination (scanf:if BAER KM, BFR¥ I

24 FLFRAE scanf()BX printf() A8 I EF sOBOR X, (DA T IME AT I A OBt e, wif
AT RERIIAER . T4 X T LAZE M B N B 5 O A D L P WA T TR (O R B, AT T
BIRPFZMLRK:

static void forcefloat (float *p)
{ float f = *p; forcefloat(&f); }

B FRE XA RS, REARIEE B AT IXFEtAE4T Borland PC IR BE#Z 4R 12 B
— AN ATREERR, RNV AR SR T B .
FANEA — S IAIE B 248 T B R A B 2R 1T v SEHL AN AR 28 B, Microsoft C
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CE Xt

BTN RGERITEH AR, TR B EOREN . 7T AE I 3 007 30 B e e

KA DRIZA 1] i o

5.4 %Y} Interpositioning

Interpositioning (46 AFR'E 2k “interposing ™) #t &3l it 4 5 5 P oh £ 7] 44 1) e BOKR HUAX
ZPERBINAT N . X —Fh R A IS KA B 22 A W I AR ZE T T RAT A A RE =32 6
TG, B R DA R BZE R R IO P R 44 (0 P R BOBT AR, B R TR ECh T iR
M, HR, BB AERE RN TR P, 50T IR R ER A, HHF

FEAE R R 2R 5 5 H O

i/l Interpositioning 75 EARSM N0 TR 5 KA B CARES H KA 10 52 SCIAC R %R
(A R 5 B R Ah o ANOUHR B CUFTREAT 11 5 4 X0 122 2 B 50 K0 18 FE K 1 L RS £ e S50 A
FrEAR, T ELTA VA FH 2% P R 0 2R 45 1 A K PR £ B BT Z o 24 1A T 1 P o
B S —AE E SN, Sl ARG HARER. XWRMEM CEFHtEY, W
JF R TR RS I . (R, S AR R R .

Interpositioning FEAE £ HIE A

1. ¥4 Interpositioning, i 745 mktemp()eA L.

Vb =dig

main() { ...
mktemp () ;
getwd () ;

C R %

mktemp () { ...

getwd() { .. mktemp().. }

2. fiif] Interpositioning JiF, ZRZTARAS ) mktemp() e B H CLRSAR (¥ 1) 44 bR BTSN RAE

H SR & R ARG

mktemp() { ... }

main() { ...
mktemp () ;

getwd () ;

mktemp () { ... }

getwd () { .. mktemp() .. }

/€ 5-3 Interpositioning Fl{44 425 1 I don & 1]
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%5 E xEENES

ZAER, BATMEA KB NEIRMBIF, UEH IR SR L feilid Interpositioning 2K
HSEER, TG A TV CERVRRRIT— 28D SR5E. BATE MBS HFZHF, — AR
Interpositioning KR4 4 R fE KI5 5 S BELLF 31 Bug (LK 5-3). BATREE AL
A Bug & FE KA, ARl | RWE R R RARZTF . AR REIE,
Interpositioning A< 5 I AN Bug, & &G 125 WA ZE K SCHFIA

YR 2 Ry AR e A C ARHERE T BT A U 2, 1 B4R index B{ mktemp 1XF¥
WA FIHESMR L &S AT AE, XI5 Bug 2 A B mAiH %,

B ER

SunOS #1R Interpositioning & X&#—4* Bug

F£ SunOS 4.0.3 F, ATEPALA /usr/ucb/lpr A B &= A — 544215 &, AT “WBERL ,
FEBPATITOES. EIAERBRAA, FFELER. RE, KNATRAEAF, R
XA —AKFE & A 4 Interpositioning F 2 49 Bug.

%5 lpr (AARAAZ S AR E I lpr BE 12 T —ANRE LT A4 69 %4 mktemp(), '€ &
RBZEABI AN R T4l £ C REE(ANSI Z ) F & 24 £ —4 % » mktemp()
t R 3, CHTEARDL, BREZ AR

REW R, lpr Wil A &R getwd(), T/EH £ N HE B4 EDBIRAE mktemp., F
b, CHAEAZ lpr A XA, % getwd()AF mktemp B, EI—ANBBAAIB|EAR
F. 422, lpr A8 mktemp HRIR=AH4, EF RSSO NER AR, RIEIIR
ALK RE, AR lpr 2BAH “WAERE” mEK.

BN RELAF P OEFTA T RADEY, BRIEAZTRENEARFHETZ—,

i@ itde Ipr 49 mktemp 4K F 9 A static B, 1LCETEIMFIIITRTIL (LTAsE
BIR—AN%F ), FIHIFE| T 5 E. mktemp IAE E4K ANSI C 4774 & F 4L tmpnam FrERAX,,
4K 71 Interpositioning & A%, %] }Eﬂfﬁ#&é“rﬁ“ﬁ-ﬁ

% 52 Fid AR IR N Z H ILE B O P A d . TR A LR a4 R B I,
Hofth— o) A AL — MR E IS S R A IR B I BT AL RERRIEEN A 2
B, ot — 20 TE IR AE A R VG R A S TS Bl AR T AR B o [RIIN BB A R 5
FHEIEARBE I, AHA T R R W AR AR B o 8 SRR A B IR T ViR A N IX R R
TR E T RGN, MMEEANTHEA CRPRRS .

LA | EBIXFE: is[a-z] anything.

XRRAER L “is” Tk, JETHIR— MM a-z /NG F B (EA IR s 2 R R,
KRG AR TFAY
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CEXptt

FHME JLIE | R BXFE: acos, -f, -l

BRI =FRIRFF acos, acosf, acosl #BELRBE K. A LT math k0N KRB E —
N2 — double ZHUFEARRRA . HEWATEEHR HANBINAIIRA: EALFEMER 1 £x
%R EAESZ— long double Z%(; HEALZEIMNER RN ZREIEZ A float BHL.

F5-2 B RERMFRRF (£ ANSI C HAGIRE)
FEERAFRERXLZTF
_anything
abort abs acos, -f, -1 asctime
asin,-f,-1 assert atan, -f, -1 atan2, , =f, -1
atexit atof atoi atol
bsearch BUFSIZ calloc . ceil, -f, -1
CHAR_BIT CHAR_MAX CHAR_MIN clearery
clock click t CLOCKS_PER_SEC gosy ~£; ~1
cosh, -f, -1 ctime currency symbol DBL_DIG

DBL_EPSILON
DBL_MAX_EXP
decimal point

div_t

errno

exp,’ -f, =I

ferror

fgets

FLT DIG

FLT MAX 10 EXP
FLT MIN_EXP
fopen

fputc

free

DBL_MANT DIG
DBL_MIN
defined

E[0-9]

exit

fabs; —-f; -1

fflush

FILE

FLT MAX EXP
FLT MAX EXP
FLT RADIX
FOPOEN MAX
fputs

freopen

DBL_MAX
DBL_ MIN_10_EXP
difftime

E[A-Z]anything

EXIT FAILURE

fclose

fgetc
FILENAME MAX
FLT MANT DIG
FLT MIN
FLT_ROUNDS
fpos_t
frac_digits

frexp, -f, -1

DBL_MAX_10_EXP
DBL_MIN_EXP

div

EXIT_SUCCESS

feof

fgetpos

floor, =£, =1
FLT MAX

FLT MIN 10 EXP
fmod, -£f, -1
fprintf

fread

fscanf
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FSHE MHEEHES

gk

AEERAFPERARLERLT

fseek

getc

gmtime

int frac_digits
jmp_buf

lconv

LDBL_MAX
LDBL_MIN_10_EXP
ldiv_t

loglo, —£; =1
malloc

mbstowcs

modf, -f, -1
n_cs_precedes

negative_sign

offsetof
perror
ptrdiff t
gsort
realloc
scanf
SEEK_END
setlocale

SIG_[A-Z]anything

fsetpos

getchar

grouping

INT MAX
L_tmpn%m
LDBL_DIG
LDBL_MAX_10_ EXP
LDBL_MIN_EXP
localeconv
LONG_MAX

MB CUR MAX
mbtowc
mon_decimal_point
n_sep_by_space

NULL

p_cs_precedes
positive_sign
putc

raise

remove

SCHAR MAX
SEEK_SET
setvbuf

sig_atomic_t

ftell

getenv

HUGE_VAL
INT_MIN

labs
LDBL_EPSILON
LDBL_MAX EXP
ldexp, -£f, -1
localtime
LONG_MIN
MB_LEN_MAX
mem[a-z]anything
mon_grouping

n_sign_posn

p_sep_by space
pow, —-f, -1
putchar

rand

rename
SCHAR_MIN
setbuf

SHRT MAX

SIG_DFL’

fwrite

gets

int_curr_symbol
is[a-z]anything
LC_[A-Z]anything
LDBL_MANT DIG
LDBL_MIN

1ldiv

logy, =£; =1
longjmp

mblen

mktime
mon_thousands_sep

NDEBUG

p_sign_posn
printf

puts
RAND_MAX
rewind
SEEK_CUR
setjmp
SHRT_MIN

SIG_ERR
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C & X%

ek
FREEFFAFRERXLE LT
SIG_IGN SIG([A-Z]anything SIGABRT SIGFPE
SIGILL SIGINT . signal SIGSEGV
SIGTERM gin, —~f; -1 sidhy —f; -1 size_t
sprintf squt, -f£, -1
srand sscanf stderr stdin
stdout str[a-z]anything system tan, -f, -1
tanh, -f, -1 thousands_sep time time_t
tm tm_hour tm_isdst tm_mday
tm _min tm_mon tm_sec tm_wday
tm_yday tm_year TMP_MAX tmpfile
tmpnam to[a-z]anything UCHAR_MAX UINT_ MAX
ULONG_MAX ungetc USHRT_MAX va_arg
va_end va_list va_start viprintf
vprintf vsprintf wchar_t wcs [a-z]anything
wcstombs wctomb

0k, ANSIC FRHES 6.1.2 3 (BRIFF) B, XTFAMBIFRIAR, wiFRmLlaITE
X AR FRERNF o FEF, SMEARRAF KR A A FFF A0S HARAR RAF AN ] (ANSI
C ARUESE 5.2.4.1 17, SiRMRED. EXPAEN T, 72560 HRFR R8RS — 2.
T FPIRASE T A RETCIE E R E X C MRS . X TR AR, haf—
EELRAE IS . RNAZEE ABL XK', BHEAMLAR IR TR .

ANSI C FrifE T4 25 ()75 Je i ) R 38 8] T —3 4 7628 7.1.2.1 45, ANSIC 4%
H PR EH 2 L RERN AT (ARB)K T Interpositioning):

7.1 2. 1ARG 647 FTA SP3RAR 4R 69 470 AT T 51300 F [ F R R — 2R U
AR ERME AR, BEMEHIRG, TR IR D P 8RR

' The System V Application Binary Interface, AT&T, 1990
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FS5E NEBRHRY

WRPRRTT RERE B, RERH P ARER EXE. R, XIFAR—DLREH,
HIXAEOUR AR, EHAEREFSE HHIREE . BREER AT B 1 Bk H B
RENXMAT A BAER, WR—AREEIL TR C REE RO REL T AR
TR, AR T — M AEMEARERRF, EMIFHIFA —EXEERXMITH . RITEBER
HERLE G PR s X XM IS DL RESE HH— R EEFEE, ke A QR NEERFREMIT . MERLE
switch A, FRfEt FREIUE T 948 20 M%) case IR BB A TR (257 1), &
PRI eh g 24 EH O L

5.5 e REERARIRG U

ATLAZE 1d P HRER “-m” JEI, iREEESR T AE ARG . E R T4 Interpose
MRS UL . EE, W “-m” EK 1d SFE—DNFEBRFERSIER, BRETHAT IS
AT A/ TN T BB 5 . BRI 2R T R—MFSRE240%p, BdEFRENAE,
F AT LA A5 K 42 T Interpositioning.

Id B “-D” ETUZRE SunOS 5.3 5|, HRRBMEFEFIFEE-wmE K. XA
WEIR (FEBERE 3 A0 R B T MR A VUL VA P BB E-gniB d BRI BT B & AL
o WRFTFEMAM archive FIREU R 152, XAMETNHAH . ERNTTHT BrRET
I fE B

Id E—ANEENFERF, B8R 2 HADETURN L) RAE AL UL « X T48 K2 O K3
XEHEHOLEH T . MIFMEEZHEXRENMN, THRET N&REZE, RHLERERES
FIE

o M 1dd fr4, B ATHAT OB ASRIIE . X &4 &SRR SRR IR T I
B (1) bR B .

* 1d F2FF-Dhelp T ARt — 285 B, A BT AR R B I )& .

- BF Id BFRTEL .

* [#iE SunOs Linker and Libraries Manual ({71 801-2869-10 #i43).

SEAFIA EEULR &R, BT CAKIE BT 78 B AT R R B R ROR

“botch” {aJ&t tHER

A Sun0S 4.x ¥, WwRE—FHFEFEEZHAT “botch (4h) 7 &EAH, RFEA
BEART ARG F—BHFM, LB F )2 E T RER QAL
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CEXEE

A Sun0S 5.x F, BARALBHA. By EAUA—B NS EOH TRRORS. ©X
BEZHRRARMIR, Ak “botch” 158 RAAL.

5.6 R TF—RBUEEDIE: ik Turing 4G

TEHRTIHACIIERY], THEEHLAOR 1B BT K, AITFARS R REA S H% AR
%AI@%Oﬁﬁ%ﬁ%%~|Hﬁ“ﬁﬁ%#ﬂﬁﬂ%ﬁﬁ%ﬁ@?Wﬁwwﬁmwm%
ﬂ%*%%i¢,%@ﬁ%iMmﬁm@ﬁ#T~¢i%M%,EAMME@i%%%$%
FARBEHK . Turing S — AR E 5 5 A AR~ S W EHKE GEITBERL, Dl
%mﬁﬂﬁﬁ%%LW%ESQ%W,ﬂ@%%&ﬁ%&%ﬁ%k%ﬁ%ﬁﬁm,%Zﬁﬁ
WHAEBA AR HA N TR XM A Turing WK .

M Turing $EREX AWK F K 8+H-4FE, Turing WS ELWATRH LK, GHEHT s
AHBEFORILE R BATHE T Iop— e iR, JEBILT —Sexhim s 5, JRaT Ll [ 45505

5.6.1 Eliza

“Eliza” R85 5 TACHE B RE S RIT 22—, S4FHEHANRA Pygmalion Hik
%%ﬁiAﬁcwmﬁ#%mMnmﬁzﬁﬁkmm“mmmMmFmﬁﬁﬁﬁ,Eﬁﬁ
SRR REMR 2K Rogerian BTAEWI I IS . %R R X0 SCF HEAT R0 2007, FEM—
HEPNE TR EE P — A S FLUER . R EF, AR A R4 1 i
Wy EANKIUEIBTFE T MG — R AR R (AT

Weizenbaum 5 55185 it (KBS K PRI A RS, MITTHIF TIXANBLZ KL —fa . 465
Eliza 22X LAY IHT FACHRIT, IX MBS (RZESERT IR LA H B — BB % Weizenbaum 455
AR, AR Z BN ER R QAR R — AU Bk Weizenbaum 3 T4
6], SXAEAAE AT LA X 5 FL R A ik

Turing P52 K36 — UL RIIK,  BARTB BB AL CELEA T B L7 T
HWBHBAZREID HBRT N, HGIHE BR TR, ERMBE 55T A
552 itt. Eliza BT —MRATIORET, I8 AN SHUB ALK Bolt Berenck and
Newman JJTRA]. 24 BBN [ — A @ E GBI R B E 2% 245, AT ST T £
U Ay PR FR AR

5.6.2 Eliza EX}&I 2%

ﬁﬁﬂﬂ%%DmMB%wwE&Gﬂf&mM@ﬂ&ﬁﬂZH%ﬁﬁ$¢7u?ﬁﬁo

—NEBNEFE, K299 54P, BBN — % fi Fr45 & Telcomp 842 R 45649 81.% 2k 5 &
M INE, FLEAHEIMLRT, RESHE ELINT —KRKE, LEOEE ot
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FSE EENEL

B GMARtE, REMAG S, 7 XREER ML RNEI XL HRF R G T, ARIRA
H¥RATT Lisp h& Doctor #2/5 ( JL-F Weizenbaum 7 4 4 Eliza) #9i247. {22, &5 84
A AR ZIRRFR T EN O R R R L6t it —Aety, BAHREEERF £+
FAL. B, s metts “&” %, BFEERS Doctor 25 Xk, FA#RAT TE
&K%

BlER: RIAHSRTF LR TR X & 3 FArg?

WAk AR A A Z R XA E AL ?

B LIFERTA S 4L — & telcomp.

WAk ARAH L RAHALE?

& KRB P REITIIA R G0

WA AR EED?

BEH: LA

AR AR XA FARARALCN,

& &K XIRFAE.

Wit RHe RFRH L EE?

& BRA ARG R RIARA X G it A2

wAb: LR ESH X GTBGA P GHE.

&K TRELK

ABAEXE)EZE, ERALEA RIS, RTEEOWANGT, BitENER=
MG iE, TR T AL, AAR—AAESITH, FRLARITTAWE, fefhg
Hoop o) BE,

B ER: RRES/H 2R

Bobrow: #%%? X AP LHHRHLIEE.

8 &R A A RfertE it R RTT, LERAERRRATINKRES., &FTH
KB 8] A ik Ak BR & BRpb ik 55 64 2t A,

£, Eliza/Doctor # I8 % M T iR A) 5 H A28k, XA LUMREH M NE £ 1A
To BHAEEZE B, FAEBEXMEEST. BARWL, XARFELMF T RETFENLN
HLSRSEE . EZ LRI FN, HARKNERERE, ER_RFEARS NG Ml Turing
R . REERNMHRE BEHE, ENSROFES, XANREERHAYI%. SHE®
B AT AR R 5 3% 9, B DOX AU ANGE 7853« Bk, 28 9K Turing JI% 1 A 5%
g

5.6.3 Doctor HE*t Doctor

HFFRERIT MEEMENERULIRFE, B HRAERESIEMITRITE GNU %
AR PRI TR R AE X SRR P . GNU-EMACS 4 382 — N i, 74 K23
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f}

CEHRé4pi

i) UNIX RGEH A LULE], 240K 5 2h GNU-EMACS, #i A4 “escape-x doctor” Bpw] 5 3

SRR

oﬁﬁm%ﬂﬁ¢&mmﬁ?%i%%ﬁ%ﬂﬁ%&wﬁ,tEMEﬁN%,%i@

UBt. FHRIRK LR

1
2
1
2

1
2
[d
l:
[d
2:
1
2

1
2
Il

T H A4k
2

1
2
1
2
1
2
[d
1
2
1
2
1
2
1

D RARMAPRE A, A AR e 19 A
DR R A &2

R AEVAF It — & oDy 2

DR RARGELE, KA A,
D ARA A AAB1E o R Bk SR AAT ARG 2
D AR 2 AR

octor 1 44 th I35 %4445

B RVZ L IAZ, 1RRH L A 418 44
octor 2 AL FF %4 th Ji& k487

B RF — RS BRI AR K A T H 42

DR RARF — R o BB G RS K A A 40

D ARPTBLE AR R R A E 6B H 2

RPN R R R JLE 04 R B R L 64 B [ v
:%%%%%%i%iﬁi%ﬁ@%ii%ﬁ@%*%ﬁﬁ?ﬂ%%ﬁ&%?

&%%%%%i$£im%ﬁﬁiiiﬁﬁ@ixiﬁﬁ?%&%i&imiﬁﬁ
0GR G2
Wﬁﬁ%%%%ﬁl%&@%ﬁi%ﬁEﬂ%?ﬁ%%i&%ﬁ?ﬂ%%i&%?

:%%ﬁﬁi%ﬁﬂiii%ﬁ@ﬁﬁ?ﬂ%%ﬁﬁﬁﬁT%%%i&%?
TS BT ARBUE v KR ARG 2

D ITAE AR GLR 1R R A K ik kAL T H 49

D R AR R A 2L A4 T H 40

D RB A KR AR 2k KA T 4409
:%ﬁ&ﬁﬂﬁﬁﬁﬁ%ﬁﬂﬁz,%iiii%T?

octor] ABHEANTEM, A& IEIE R4, LRI FANFCIEIR]

 RETAR?

D AREE AR ra
D R LR A K82

D R IRAR T B

D RAT AR ARE R AR T 492

: REFARD?

D REF AR

$¥L,Wﬂuﬁﬂ,Nﬁﬁﬁ#ﬁ%@ﬁﬁoE¢H%E%TDMmE$%E§%ﬁ
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FSE MNEHEARY

BV “I 7, BRI A TR A SRR 2 A FIOHER. 4 Doctor WRIEIZERTEMIA)
FrHEEJEE LSRR AN, 8584 T B A S EES T E 26T . RE Doctor
BFEERE MR ER DN, BET EHINE, HERASHMIF.

564 TR

WGP S, FEARCZ 1991 47 . MENAREE/ERER K. AMIENTHEE
AR 1) 4% 5 BN IE D DY 4 2 — el . iETRATTE — PR M B WK Turing
W5 .

1991 4E 11 H, 3 Lk EHUE1E U A B KR 223 44 A Alfred P.Sloan 3442, F 73
T — Turing 5 (A SRS . YRR LR AR 8T 5 R NG .
YR A5 SR ) AR R (TS AR BR T #AE = 22 AR AR E R . —AN 10
A2 VR 3 4R /N4 i 2 5 ) LANRE R R R EAT 3 AN R . DU R — B A
5% 17«

Kk —ANFHARKR—ERRGFIAZE M AZTERREANGTH. ERL—KRB K
B4 ERAIRIAG R EHRE,

mEF: $FER—FAR?

wg: FANAAFRRIBEA L, 0 BEANATHZMT EF, [2EF —ANAFTHE 246
Prit X164,

WA B, REEHREFFARFGRER B FEIE Y DL S H5)—R—
N2 FRGH T T RER LT HBREST. _

Kt —AFRRIFHAZLFBGITA TR X6 X Ee. .. RTHRA, X KE
T!

BALE, L& LR NIRRT . ERMEM Eliza —F, @ik iiE
AR ) AN B SCAS R R SR B, I e KA e PR Rl R 5 0 22 AR DG R 6 17 R
Pk — L g [P1 % . " FHEANLE TR & 11 Ja T e J LA SR 4L s Bl B2, AT 8 B T A
BRI “doctor [RIREE”. AR, EEIFRFEESIART (HAHR) HTEEERIGR LLGkLE .

Frik, TR RREELE 10 MR E I 5 A B S ZmAEE, MATELE RS
WRE L MR RZ JGNEN RN Turing W HIZE 3 MRAKBAEE, BEEAERL—
=

56.5 it

FERR R OVE B AME R S CURAAIR R R ERE? D), KR
T2 5% B T W PR BB R MRS, SR T Turing P50 PR R Z255 rd: M7 SRRSO HH 08 24 O R R AS
RESRR LIS & MARE—RINAB/AE — TR AR .

Turing $SA S ZAEW A TR . EREERTMIER, TWANTKE 5 PR LSk
Bio &G MEBIAMER S S ZIE SR RE R K PO B YR B B2 I E R ) L
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C EXp#

MR EEZE, NIRRT — L B (4015 AR RS RO T . e T AT B RS2
HE ST AN, FTANGIR B A LD BT iR (B2 AR MRIEASAZ
[E)HEAT (K7 o

RAE LGRS 5 R, N TR REAE AR AR RR A XA . 3T AR, HFE
B ERRHR . EAEENE LK SRR A RER D o AR SRAE SRR N R B AREAT, A
A E LR BB BT .

BHIH) Turing 056 BORRE 4 T 2 75 RERS I i v A% X 2 L ARIDhRE R L NI SN
Turing F5 A F AL AR #9930 5 T KX A ] B2 A8 78 53 1) o

A L8N BVEBE AR BT i 2 0K FE BT R A WA (XA T T, R UG, BESRAR I AT
T RERIEANREREA RN BANARXSHH AR b THEEN, 1991 4Kt
FALEY) RIS AR IR A BB — AR REWRRFAE R R ARE, 1§
BEEY . KA BRSO T LR R A B4 H— 4438 PP R 9 1
RN, KRR LEN . Turing £E18 S UL IR TIXFE IS N % R 28 T, EIEE
RARIMRTESY -

1B 1E Turing SRR —Fh T RGN GRIEINIRY . ARM S ZItE. FERE AT
PATKI A AT 2 LR S —FF, BATENAZM &M, 32 Turing S5 AR Z A
P — e RARR o R A% T SEAH RS I, B A R A GRS LR 4 (K k) A
59 RUBIBE T A o SXFE, AT AN 2 Bl AR T 52 [ 285 £ A K 2R 8 2 b R 1 Sl R WL
VL VE L

F— AR R RO BRI B . R B M R R B R K
W, RN AL R BT T ——R 2 LM AR L it .

R Turing J&—FrAS M KBS, (E YIS BR ) R, AR 3 B3 — T RLL. bR
DISEERYE L PR 7 B R EAB A S, A7 G4 70 B8 b, Bk
AR RIS . AR BRI AR —Fh kAR, (ERITHL SR i1
JURBERFR L L, MAMEAAZETR, SRERHENR, HARES,
2 1939 4FRRYAR ARSI, Turing A IR E BAEBIA KR, BN LE 5K LURIE 24
H AR LRI AL RS T IS ATHAEE L T o 5%, Turing LA—FRAMERIAR BRI A= A
A AT —MNES TR . XA LM 46 T 6 42 0TS0 B R TS k. 5
ANSE X 5 2B b HE 8 EARSR IR B,

56.6 Fid

Turing [FIic 8, AbAHAGE “3) 20 4R, FVC A4 R BE KF R E kB K
AR, AATTHE AT ABEHLEE R Ry, A HBLE MG . ” X 52B5 L Turing A8
BERERTAGZ, FF 0T I AR . B it Bk AR WL R AT A “AR BT 3%
TEIZERE, UM NEHEELZ AN, FTLVEmSH.” R, X2 HETF <B4 X0
BB EEBB A, WA R Turing TS KIFEVLEE T &R,
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¥5F g ES

Alan Turing #¢2 WA THEAUSEAE KB EITEZ —. I TLEM, ZEITENHES

B BTy 4 A Turing Award (IR %), 1983 4E (B R %42 F T Dennis Ritchie
A1 Ken Thompson, LAREABATAE UNIX Fl C &5 LA H 5T#R

56.7 EZRiEMR

WARARX N TR BRI R AR R IR A X, —RIEW B R What Computers Still
Can't Do: A Critique of Artificial Reason, Hubert L.Dreyfus,MIT press H i, ¥4, 1992.

113






BERINFE: TR RS

#41: LB EF, CEAET, REHFN, AFA N CEA.

#42: KAad fr—Fit R RA V BAA L3 B0, &bt HA—FP iR K egshE A
EHXBIR, EOHESRTFRA—FE,

#43: Trekkers i& JL ALK & 693 A 48, WA FAZHEEE H REKR.

#44: Trekkers & L—FF LB, © 5 A 69RIASALITARE.

#A5: RABE—AREANABRBREE. REH RS @GHTF: XA =2 T
F, RENAER L, FHLELRAEHA.

#46: — NN EAGHNT —A Trekker 9 54k, FHEH T €. dEFEFIHRNF
AR AE.

#47: FEREFHESFTHFH T EARE T, TRESLLETARLZIY, LT A%
AGSPEAR R, RE BE A,

#48: LR RATRAFHFL T —ARBMHEGER LANRIBHL T RERSGAES
( “HBANBNFF, HFZ, 7 )

Snope #(#Z/}J Canonical Star Trek Plots, and Delicious Yam Recipes

FETE S B S N L2 — R AR R BRI X 5 . A LETE S W LISP $EFE WA —
tho HAWTES (Bl CiES) EHAERFME XA . 5 2 FHREANK Internet i HU AR % X LA
ANV ELR, DR BB vk I DR A R SRR e 3 o AR o ARAE RN 1 DX ] A
INA G PRI FUSAT I R 4> 4k o Gmias AR TAERRERBIRAAD A 50 LB
il B B (R A8 R A B AEIBAT I HEAT o AR FERGIRIBAT I 2R 48 Hh Bl (1) B 4544 o

BAVZ FTAB LSBT RS, EEA 3 AN
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CER4pf

© ERBTAARED, RGBSR,
© EH BT AR R AR
© FARABRIBUN, BT LUE ST i) S A 5

6.1 a.out B HA%L

TRRETEEHERR “aout” XA FRGREFEI? JEHTA (K H SCEEEREAS Mo A F [ — A
2F aout T RERRAE, ATRES T BOR AW —ANIE SO, ST SCHEAT T — ki my
AT RER RS . REBNIA MMM SR, XA % FRA T UNIX 5 i,
I H. “a” & RERINEE—ANFRE, JTUAY RSB SR S F S0k 3z b, 2 FrblEox
M2 FIRXEEZ TR R

‘B2 “assembler output (JL4WFEFHIH)” MG EHR ! 21K BSD MR EE 4 Fii
AIERIR

NAME

a.out - L%ﬁﬁ?ﬂ%%%%ﬁfﬁﬂ%ﬂ

XA AN EARICEEE PR, TR MH

GCHmFETH ” XAEFH LR D RN . 78 PDP-7 (HEW B SR Fif
AIFAEREAS, TR RIXA QIR SEIRPTHE SO, KBTI S, TahE
(R P 4t ORAFAE acout e BIEAMTEZ N PDP-11 'S THBRY 5, BE A
[y 1 SRR T XA 4 I XA P B “BiR e &mes, T8 HIT”.
P ABRAE ] a.out X424 F R UNIX “HeAt 2B, (HIRATRZXREM 7 B —p

UNIX AT RAT SOPF R DL — Rk 10 05 2 EARSS, SXRE RGOk RS HiA A T ik
JEAE o S EEE R S SORRAEE, PR K B M — M bR VR R — T 203 SR P 4 R 15
PRSP S EC T B AR R “MAT” B, R R RN — ALBEHL I — R R A
RSB, N, KPR (superblock, UNIX S ZRZ8rh (AL Ab R 4540 R FiixA
BT HC A AR - '

#define FS MAGIC 0x011954

BANE ER R A SR BT EIERFN. &~ Kirk McKusick (94 H . Kirk £
Berkeley fast CAFRZGEHISEIE, MlT 20 e 70 SERMIIG S T XL/, (He &%k
HWAM, TUNESH, FHEXA DT RE source base A (L T 3 4F
sys/fs/ufs_fs.h)o AR T U RGE T SEM:, [RINSEAN SO RS0 0 B & #5018 7R AR 1
1 H 19 Htumh 2 Kirk 94 H [ fl & — 5k A4 B3

fE a.out LA MAFER BRI A $F . 78 AT&T (¥ UNIX Systme V BA 2 #i, a.out 3
BRI P HT 0407, B AE. HfHaEsE 0407 R HA UNIX B b5 SCH:m a3 %
FHE? ‘B PDP-11 —KLHKMHEBIEAM GEN TR IEED (9 b4 | Rk
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F 6% moHMIFE: BAHBELEH

AR FIZAT PDP-11 8( VAX, AJBLSEHAT OISR — A7, RIGEAPIArECs (BLTFARED
SR a.out kM, BEAFEFH—NEIERATHATIRS . 2 a.out TEGIAMETEF,
PDP-11 1FJ& i B IE 4L UNIX HL#s o 75 SVrd t, AT SO I SO 03— AN 535 kAR
SCAECAH 7N BE I H 7F Sk, BRERAE A TSR — B PYAN T8 “ELF”

62 Et

H AR SO R AT AT SO AT LA LR AR R A R 4 K280 SVrd SEIRP AR T —F
/Y€ ELF (JEi75 4 “Extensible Linker Format, AJ 4 fEaEHz 2545307, BIAEICE “Executable and
Linking Format, Al $AT SCoEAEEEEAR 27 (A% X ZE A R Geh, IHAT SCA % X2 COFF
(Common Ojbect-File Format, i H b CAF#0). 7E BSD UNIX H Gt A& BA 0 i A itk
—FE), aout CHEA aout k&R . ATLLET A man a.out £33 AEE LA X UNIX
ARG s 4 B

i X R R B — AN RS, A0 2 Bl (segments). J& HIEH UFRIR 2 B
SN, (L EFESCHT S, e RSO R SR X, R T Ry 2K
B (GERELE) HERFERER. RiE section ) Z M, section & ELF CHFH (1)
BANABURLT . —ANB— RS LA section.

REAE UNIX B IHE SR Intel x86 2244 B ME & TRE -

76 UNIX o, BeRR—A HEHI SO A B,

1E Intel x86 [KIAAFRERL P, BIRR—FRIFIE R . ERXM B GETHRAMERED,
b2 (A FFAE— AN, TR L 64K K/, FRZ B

3T Intel x86 24 H5) 5L TH B 175 MU A 5 tho (75 F e i — Bkt o EAR BRI TS,
BRI, BoXANARE £ UNIX BRI

W AE—ANATHAT SO FIBAT size T2, BEHEIRRIEANTHFH =B CURBL.
B bss B 1K/

% echo; echo "text data bss total" ; size a.out

text data bss total
1548 + 4236 + 4004 = 9788

size B2 HAITENARE, FrLAZLH echo fir 2™ £ EAT.
Ky 2 AT SO P 210 5 — b 5 2 ] nm 8% dump SEF TR ga iR R EIRUE SO,
P45 110 a.out M FIZAT nm R
char pear[40];

static double peach;
int mango = 13;

' OERBEAS R T —RokbE, WA T .
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C ¥ R%f

static long melon = 2001;

main () {
int 4 = 3, 3, *ipy
ip = malloc(sizeof(i));
pear[5] = i;
peach = 2.0 * mango;

}

nm FEFFBITERNMEMT (FbfE T S rB s, EeiEasmik):

% nm —-sx a.out
Symbols from a.out:

[Index] Value Size Type Bind Segment Name
[29] | 0x00020790 | 0x00000008 | OBJT | LOCL | .bss peach
[42] | 0x0002079c | 0x00000028 | OBJT | GLOB | .bss pear
[43] | 0x000206£f4 | 0x00000004 | OBJT | GLOB | .data mango
[30] | 0x000206£8 | 0x00000004 | OBJT | LOCL | .data melon
[36] | 0x00010628 | 0x00000058 | FUNC | GLOB | .text main
[50] | 0x000206e4 | 0x00000038 | FUNC | GLOB | UNDEF malloc
Kl 6-1 BIR T i as MR 2 AAE X B P H N TAH AR
ES: 8
LEW%@%CHX#W R 'I FENXA B I
a.out 34
! ! a.out AT EF
il Caow fEAT ]
! static double peach; ;\
. T T .
| int mango = 13; ?\\-B_SS_E%??—%E(JZ(:{\ ________
E static long melon =2001; 1 \‘ﬁﬁﬁﬁ
I e S R SR WAL G 4 R R AR i
main ()I el Lo
N R S e e g i =
§ @ o 2 B ]
o I T XAH
1 b . . !
! : ip = malloc(sizeof{(i)); . > AT 4
i ! pear[5]=i; H
1 ' 1
| | peach = 2.0 * mango; !
E e S
1
1
]

JARARIEAHEN aout, B
TEEATI IR,
Bl 6-1 CikAII& Mo HIERL B+
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¥ 6% EaHHFE: BAHBEEN

BSS BiX /N4 42 “Block Started by Symbol (HHFF S IFEAIE)” M4E, & &IH IBM

704 JCFEFH)—MATES, UNIX 5 H TREANEE, EOMAREH. A2 ASRIEE ek

“Better Save Space (F-HRHLTTH 2 [H])”. HT BSS B RFEAMHMAR, Frolds: be

HATERAFIX LA B WL . BT FTTRZER BSS B K/MERAE Hbs X4+, {2 BSS
B (AMRIEARBD FEA 4 B AR ST AT AT 25 18]

Wiz ke

EEFAHITXH IR

1. %% “hello world” A2/, F& T PATAF F PAT Is -1, 153 LpF64 EARK >, BAT size
3| 2SN KD,

2. g m—A4 6 int[1000]3 40 7 1, A #ATHIEF, B _L@GHFAFIERAEA
B R), EEMEREA.

3. AL, FEBLAE B P I Anandell (Fa4E, C 53 H Rk AT $4n AT e i A A
AAERBEIEE) . X BSS BAE B4R, €4 L HeymE, EF SR
J& Ko ag XA,

4. R, E2EAFP—ANERGIE. REHFA—/NEXGEILHA, 21X R L
M. EE L&A E. T RN B3I ALG AT AT F D7 A IRA A4k
o i A NG

5. WwRARFKRE T HE, LHREGRIDAEATAH? HT RRKAELEHHRADS?

oA EE ‘AR B4R, 1L H THAME:

- HABBRALEBIFIHT.

- BSS B ARRALB AR (B Ti25k BSS BRABTHAE R KR .

- XARBERARE G ZHRACKE T R e

- aout XA KA ZIFRRE FTHFNHTH, LERZHR.

6.3 RMERBAE a.out PR T T AL

IAE, ILBAVEE R4 a.out ZLABK LA L. BOnT U5 (8 e S )85 2 38 AL 12 AT I
A A BB G L NS RO R BUOR,  IFE BRI WA+ . A
A B, BAEEEPATRREF PR —RAFXE, SRR ERNEK. B 6-2 B
TX— R

SCARB AL EREF IR 4« BERAETR © BEM SIS MBI W AFH (A mmap() R4t
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CERX4umi

WD, UEEFRARHEE. FOAEREER T, BRI CATT IR N BT R KNS
Ao AR RGN FERE AR EE 2 0T DA BER R[] () section TR -F3& 24 /K @Yk, 40, ScATHT L
# & B & read-and-execute-only (H R F i MMAIT), HFHBEBETUHKE N
read-write-no-execute (SRVFEEFE, HARFRAT), A —LLEIENH B E A read-only
(RiE) &,

A2 A M 25 )
B A
AR B AT
l L ¢ D)
]
a.out T# ' = '
1 ]
1 |
a.out B‘H_*_ﬁ‘ﬁ? 1 1
a.out [ HAth Py 2%
________________________ I BSS Bt RN
| ___BSSBpImMAAL | ; IR
KiRE
WAL 4R HOR B (Bt
i AR B B
xxm |
AHAT LIS AR 384
] SR X 8%, I
L e ————— 4
A Ao A7

B 6-2 AT ICH R B BAE A AR R AR R

B AL YARH 2R SERE LR ENE. BSS B/ AT AT 3+
B3], WEHEERSHINXNRDIIAFR, RREBIEERZE. DX AFEKEEARF I
HE=E R R A F . AIEEEEBAN BSS BB X B I # SO B X . X R B fERR
ERAM WA EEARE S, B — LR B, e SmBsEe. —BHLT,
FEAEAATERE  HdiE B BRI B '

RAEERT — AR SAT RPN R . BIMDARTFE - LNEER, HTRE
JAEARE ., IR RSB RPN SRS . HERR B (stack segment)l 2 H T XA H . &
A1 E HE(heap) ], T EHESBCHKINTF. HEH mallocOR %, #ATLAMRYE 75 ZAEHE
ERBATE.

VR AU 2 (6] ) B AR AR 7 AR AR - R, e TR A2 W N, EIHFR
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$6% EHWFE: BAHKELH
BT E b, BT DTS S B R Rk  . £E SRS R, R M T 44 L K
F o CH TR 2 R RN S5 A7 I L
MR SLEEE N, HERE (0 HE 2 A R T P 63

Ser it
b
- — = HERRRRH
oo ‘
— FYeRMUR B
B
Xk
S P U )ik
¥4
XA
—  E CRMRED
¥4 HIEZE AT HORR A
B~
Bk 4— 0 TURMm

B 6-3 SR ILTE I ) e A0 i ik 2 ) A7 =)

64 C kST REAE a.out BT TAH2

BAETHE C 1B S BRAZUETEZAT AR T I s S5 A IR 4015 . 12 47 I ByE S5 W0 i J L
HiAk . 1EBhid K (activation record) FHE . M. BATEKRIHE XS EIRLEH, Ho0 e
TR C & SH .
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C & R4#t
HEFGER

HERR B & — M — I BIR 45— . R — AR YR EN S, B —
PhASWAER IR, SCELT —F “JREEEH 7 MK, AR T aEMET BESE RMET.
HERR 20 e SO BT IR BAE BT, EME—A 2B R AT s s — A
Fo R, ETCARSIHERRD, tn] DUl AR (. ARERAEAERR K, ik
YE NHERR B —AME

ikt EH R T — R MR T — L . AT TR s E w1, (HRA 1
AT DS S T HEAR R T . eR BT DUl i S8k 4 SR 4R4 U7 e B v ) R 20 )R
AR . BT RGEEY— MR CEMTHFRT), BERN sp, HTHRIRHER SHTT
TRAALE . HEARBCE = AN MAE, LB RREER, H—AMBRREHEA XK.

o HERR A R H P TR B ) R A BRI AR . R C IEFIIARE, XA RPRR
h “EBER”.

o BHTHRECRAIN, MRS A RN — e g M5 B . X UE BPRR A HEAR S5 1

(stack frame), 3 4bh— 5 F [ 44 72 1L #2175 318 3% (precedure activation recored). AT TRIAE
RSB VRIS, EIRAE AN LIS B O F kB4 5 P 6 R s R B ]
I ARFAIARE S BN T AR SEOL K — TR E R

o HERR AT AR AE R IN AR X o B IR P T B — s A6, Bt S — MR K
HARRIERN, Enr IR T RE B, ST EN e AR P .
alloca() B& 43 AL (9 A A7 st AL T HERR o W RARLE WAFE R BOR A & R G IR E R, A
FAEH alloca()k AL CERHE F—ANREBOAHRE) -

B TR 24, HERRIFAEL T . BTSRRI v LAAE R AR R . SECNIR Ak
Ji e A 1) i 52 K0S, FF AT BLB BT 140 EEF BSS Bt. BASIC. COBOL #1 FORTRAN [ 5 4
WA ARVFR BRI, FTLLEESITN AT EDE M. RvrERRHR
WA DR R, AER— I 2 ARV R AR R I AN LRI, (R R BRI
ANA RV, IXIRGHERR 2 8L E .

mizPkaL

GiF FFEATEA DB RRAL T, RIARE R P IRARG KB E

#include <stdio.h>
main ()

{

gnt 1
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FoHE BFHWIFE: BARKELH

printf ("The stack top is near %p\n", &i);
return 0;

}
BEINIBEBEF LRI E, ABALTHIBEANNE, 7 ERFALTXEENET S,
FATEPEM ey s, Bid AR B A B B —ik XA B3R 2afg 3 AR3g K .
AR ARG E AL T ?

FEA R BTSSRI R (K35 AE R GE b, HERRIOAL B AT RES AR o RV 18 R 2 HE
RTINS, SsC EAEAORZHAEE S, HEEGR [ PR, sl R e ik Ty m A .

6.5 HeRBHRARERE: 1A RSl

AR C BTN RAEE B QR HubE= 8] N i B . FHE b, CIEFNEITr
PRECER D>, BN . HREFFR C+HEk Ada. R C RFHE BRSNS
5L, el E BT BaUEk. XM CiES R —MIEERMNES, BEthniF
GO T — NS FH

C EE B R MRS 2 — Pl BRER T B —— R LE s BOR A TR i 3, M F 4
“return” EAIPATSE, FEHPRER[EMATALSE . MR ORI 1) B2 AL HEAR ()i PR Vs 3l
Ko M RBECRAR, WA N BEESND R (BRI IRES e R —
FhEUR S, HT R R, e 4R R FEAH SEERASTER. (0
K 6-4)

Ja#AE & (local varibales)

ZH( (arguments)

HeAHERE (static link) (HF LEE5IH, CESHARMER)

ELP AT ol kR

R[] stk (return address)

Bl 6-4 RRTESCRMIEHIE

LR N AR RA R RA U, SRR AT EARR g RSP & AME, XL
FBURIRF ] ReARANARIE], T HL AT REIB A7 7E—/NE TR s BT R 7 S AP A E I X 8. Sk3ef
/ust/include/sys/frame.h iR T i FEIEB)CFKAE UNIX RGH FEF . 76 SPARC iHH AL L, it
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CExXEE

FIEHLFAEHE K UL, BAERE TRIF A8 & DK . 75 x86 2R+, i
ELR L OB, BITHRGEEY— MR CREALTFEST), BERKRN o, H
FAHRRTESMERR A . & (R R AR HEAR TR (0 R 5 B SR A ik o

CEEP—ITLTARRMERX!

%K % BRI EIE S AF DR AR —HERHAFEN., CiEFRAFAREIF T
AT R HE. CES PHA RBAINEERT AR TRME.

ATRAAEAE AL T C %i% %, 7 Pascal. Ada. Modula-2. PL/I 3 Algol-60 iX 2t f.i%
BAEARMETY, FHLER—REOASAHECHINERBRGEHIORGIGH. XN
Stk A ¥ A4 (static link ) , ‘B SR BiTA2F PRS2 GESHILE, BETRT
W9 Sh B it A2 0 By SR IE . BARAE B — B R — AN EAAR T REA U TSRS WA A .
KB AZE L RS ARG B MEDITE, AHF P A IEIRE 6 EH L.

AP ER ehi5 1) (—AN48Eia sk LA ETE B e BB R 6951 A ) #ARME L&FIA (uplevel
reference) . A4 (@M E LR TN ETRGEFD LR, BHRFIHEL) A
o 4 R A A E 5 SEEMNR, BERE—ANEFHILRAEHHEE (FEATHIEARFELA
T —AEAREA G EFHILER) .

f& Sun ) Pascal iE B, # AN A —FF W Anbh FeR A2, L B4R A AR
W RE — AN BB, EAFARST Pascal iAZAA A C B35 —HEEFILR, BRTAR
AR AR A R, M TlE C df—R I/, CESTALFRAFKERL. A,
SR HEA LEGR, FIAAECHEDLRTLRE RS, AEAZRK CH
J 3% 3G Ak A 5 HOX AN T

T AR BT R R R BT AE AN R U R P S e R s L. XRAB KA
s, B BRATAE AR A FE B A4 A T AN 2 1 26 SR (R A AR . SEE, I SE B
{H 1F 401 Wendy Kaminer £ f{28 UL B 24154, I'm Dysfuntiona; You're Dysfunctional " FiTvF
WHIREE, R RA T EAY)LE EES Y.

U AR i e A e D R R LR B (A R 0 — R BT AR LRSIk AR R, T

R R REATR -
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BATHBESEH

ZHHIFE:

% 6%

!

X PR REG ML 2R HEIER 5

9™

125

Ter e [l B¢
EMEHL—U LI
%% fHIuridpphe
By »
TEF i [ B¢ Tor g e ¢
EPeH—M EREHL EMEEE
iy %% R BB G
EE BERY »
Tor e [l B ToF g e ¢ Ter e ¢
EUEH—M EEHL—M MR, — ﬂMm@Fﬁlﬂ mwm k
. %% %e YeRuren
ey B ey
Hin il Hin
............. Fommmmmomoe
asTa ! { 11

v
T--)® €

(0<T) 3F 4
} (Tt 3ume 1

1

I

1

i t(me ot
\\_\v ()utew 6
1 8 1




C £X%HA

a {int i) {
if (i > 0)
a(--1);
else
printf ("i has reached zero ");
return;

N o0 s W N

}
8

9 main () {

10 a(l):

11 }

W R g EAEAT EEMEET, P REEIR SR TR 6-5. AN A Bas — BUlAT
BRBOR TS . CBAT B A FRLAR R . 43— R B B0 55— A ek B, HERR
(IBRAS BnAE R RPN main FFEAPAT, HERRIR FAEK.

G 1% 2% W H 2 T ANAE i A P PO A ROk . oA O DAL R A5 4 B PR AT T
AT BTSSR B R BOR A CA S AR AR R ED AR LRSS IDRA
A DA Rk A FH R 0T AS 2 18 P 8 90 B B AR R I ORAE AR . R AR AT — MRS Bl
SMFREE” AT RS SR IS, 3 AT AR Ak 2 Al BR BOR BT R [ 2 AT — A RS B i R
IAESS -

mizPkax

HEEMICR

1. F T5RIZ E@EAALF 4258, EHFAREHPITERAE IREFHILRGANE.
stFHA LML, KBTS,

2. EREFRFEANMA, FERRBEVETEC. LREAAR, ERERTE G
M. BAES | FPieRemadimt, £ A% TEREDCROGANET.

TR, BiFRITH AR T IREFHILRAATRINFTAFE Y (AATUARFE
B) > FidAd LA ARG THRAEERYEI. &4 frameh X, THIALES
LR AR .

—

6.6 auto Fll static Xt

S A S R, R 50 1 3t [ AR 77 A A 4 AN RE A B B 8] — 4 [ 122 0 2K
JRTB E SRR AR, Bl
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FoF ZHMiFE: BAHEELH

char * favorite fruit () {
char deciduous[] = "apple";
return deciduous;

}

HENZREY, HZhAR deciduous 7EHEARH L. MRBLRE, BRARFAE,
E BT R HER A Tl R, T REAEALATIN R 5. XA, JREDRRZ T HMME GIAR
FAERIZRPE), BFRh “ B4 (dangling pointer)” —— BT A HK AR, A&
FEHAEAE ] Py o G SRARGR [B]— A8 ) 75 B BN B8 SCIIAR B et iy, BRI BRI
static. JXFEHLREORUE XA BAORAFAE R BU P A RHERR P o AR B A I AAR P —#
K, ORI REOR N, ZARROEKRGERTE. %R —KBEAR, ZERK
WA

AAHA#ERRL BN AT auto KB FAESLPR P AKIAE . ‘EEF higmFSR ot &R, AT
WA SRNFH—ERR “FEENZIE, AR (5% %NS i RAEHE L 3)
SFTAFD o X T HARFERE G KU, auto KT JLT-BeA 2 ML, BAE REEH T RN .
AELJEAE bR B8 P9 T P B PO B ik 4 AR XA B o M BE T 1) auto FX)H Iy 39 2 A5 44K £ 75 BF BE
RS, Hlw:

register int. filbert;

auto int almond;
static int hazel;

TEN

redgister int filbert;
int almond;
static int hazel;

W R2IE BNIC R T REFF AL T MR

REBANRE T “R I Gk B HERR 7, (R SE R IHA — e B THEAR
o Fis b, R Re it FRE SNSRI P AR B A AR P R ORI AR, MR
Hlf. SPARC EHIGINT — /MR, BN “HF725 % K (register window)”, CPU 15 —41%F
78, EMAHTRAEREESERP RIS . 4R8N, ZFRESHEREREANT
HERR . 2R B0 B R IR A AF el ORI, 788 10 N A8 S B AR A7 B HE AR R
B i Bhic s g, DU SRR A X e A

HUEE S, U Xerox PARC ) Mesa fll Cedar, ‘BT FE TGS i0 3% LLBER (K T2 X 40 Fic 4E
b, fE PL/A B R MgmiEasd, A TERERNEREES DRt RS RERE S (BT A
ZRIREVE, DOAZERF SRR, MM IRE A7 R B B PR — 28,
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CE R4

6.7 Pblgre

UAE, T W T AEdE R v SRR IR (K 2R CLARTRR D “ R AR ) R HLBaE 28 10
T R AL B R O HEAR BT TT . SRR %K foo QWA T bar(), TiJG
FHXHH T baz(), MERFPHE ESAT AT, BTSN 0HEE E TR
7O RIALE . FADERRENHER D IMb CYHFEREK), ERNMELRNHERAE A
red zone J. ZFEE —MAER IR A, RN EEEE T DR S AE. ARTW,
EBRRT CHEF M, MARKTEEN. RNAZS RIS, THEZH LR,

6.8 setjmp Hl longjmp

BAERT L8 —F setimp()H! longjmp()¥ FHi&, BA'EA 12 B f s shid e
. WEBRF BT IARMEXA KNS, FoAER CIEFIMER. BN T
CHETHMMHEEA S . XA REF T/, W FFR:

* setimp(jmp_buf j)ANZE WM. BRR “MHHER j I0FMAEMNE. KEERR]
%,

* longjmp(jmp_bufj, int i)7] ABER A . ‘BRI “[H3 j Frid XA E, ibeF L
BRI setimpQRRECR [Pl FF . (HEREORA] 1, AR A0l 2 S br LR
longjmp()iR [F1 (K] 7 A 112 ‘

© YEHT longimpORT, j A BN

setimp TRAF T — B 7 IO T H B8 A BT AR TR £ o SR BB mT DUR A — e i .
longjmp VK IXLE(E, AR HIFHRE T E FURFREFINR . XPRRIE “ BITHE
Feé(unwinding stack)”, KGR MHERE T RIF LRGeS, HEHERAAL P HE. RE
longjmp & S8, H'EF goto EAMNE, XA

+ goto WEAJAREBEH C BT AT R % OX2 “longjmp” HXAZMIHK, ‘B IBKE
IRz, HE AT LSk 20 HoAd SCAF ) ek O

* HH longjmp J AEBE[A] 2] % £ 2k (i 7 . FEAT setimp I B A — AN s sh i
Ko MIXAN A EEVE, longjmp TG “ MAAT 4b 5K (come from) ” 117 AS A2 “ £ W8 HL 22 (go to)”. longjmp
X —ANBUNIFER S HOF RS ME, XA BLANE 2 B longjmp #8 2X BB M E—
FABRPAT JE B AR TR KB L

T SR T setjmp()AT longjmp()—141 «

#include <setjmp.h>
jmp_buf buf;

#include <setjmp.h>
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F6F BHMFE: BAHNKELH

banana () {

printf ("in banana() \n");

longjmp (buf, 1);

/* AT RBF LB PAT*/

printf("you’ll never see this, because i longjmp’d");
}

main ()
{
if (setjmp (buf))
printf ("back in main\n");

else {
printf ("first time through\n");
banana () ;
}
}
W aE R r
% a.out

first time through
in banana ()
back in main

T BRI T & fRAE R A B longjmp R — B R HE M M — T S 7 v 2
HEE IR volatile CIX3E T LA LE setjmp $ATHN longjmp iR [F] 2 8] & i 25 (A5 B

setjmp/longjmp A @R RKE . REEEH NEEHIRE, —HR|—AARAT
WAL, T LB IR B MG, I MR EH TR . AL A setjmp/longjmp
M L e B SLRIR [F] . B — 2 N B IR TS I AR, Biltn, 4% F
T 5~ b K AT SRR HEAT AR RR 5 | BRI

switch (setjmp (jbuf)) {

case 0:
apple = *suspicious;
break;

case 1:
printf ("suspicious is a bad pointer\n");
break;

default:
die ("unexpected value returned by setjmp");

}

XEFTE AR PR EBOE G S, JEE BTN longjmp(jbuf, )i, Hik
WALE T —Hf#RE. setimp M longjmp fE C++rhA% 5 g T340 ) 54 AL FEALA] “catch” AN

“throw”,
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C £ R4

WP

BEE

ELERBBIFNHAZT BRI T A0 setjimp/longjmp, 1EFFFEF fE4EZ 3 2645 5 69 A BT
LEHF 4.

FEAE setjmp A= longjmp &9 AEATIR LA, S0 €8 Kk X <setjmp.h>.

8 goto —HE, setjmp Fil longjmp AL A LUEARAIR. WA R THARE, &
g DL IEC

6.9 UNIX itk e

£ UNIX H, Y REEZ NN, ke Aok, 125 R0 AR MR B K
Mo 3X & UNIX it HAh#AE R4 00 MS-DOS (£ RHZ —. 78 UNIX K S2BH — At
R I AE . SIRE VT 1) 45T RE D AOLh HERR I 22 B 2 5M, e =2 — AN
Wi, R TUHT R (page fault), AbEE TUHGIR IG5 1 LAY, U5 BUTH I 5 | R 5 A 28
- EIEFEWHOLT, WRIEN RERNEREREASERGES (TRRBAEER) RAEEX LXK
Mok 5| . AEHERR TIE I N i — AR red zone /NS X, 4n SR XXX RBEAT S,
HASTF R AH I, BEAE RGN I A HOR I AR B K/ . ZER TR UNIX
SCEL R BARGN AT BRI, (ESE R ATEL. B0 2 400 A 77 56 B 24 T AR 1 2 S S 30 b
Bk ) o A AR SREAE f CRAR TE T2 1) B 1 R G A BC B R R 2 AN A

6.10 MS-DOS i HEFREE

£ DOS H, FEEENL AT AT SCAF I, HERR IR/ 20 [R) I 52 » T U E AN REAEIB AT IS K .
IR R, TR MR 0K T it e, BamMBEFaRsRE. mRRET
AT, #MAUE STACK OVERFLOW! (HERRHEH) 8. WSALEH M NAAE T T BN
R, iEas i R X — & fE R

WRLE A BB BCE AL IR SACRS I, Turbo C ek —&EE, HUFK
“Segment overflowed maximum size<lsegname> (Bt i, #id T <B&>MHKMEH)”. 7 80x86
Zatgrh, Bt EoK BRI 64K 715,

i 5 MERR K /N R 7 AR B4 FH O AS [R) G PR 88 T AN R] . E Microsoft 4 a4 o, F2Fp ]
PAFEHERR R IME A — ML 2R S ORI 2

STACK: nnn
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FoF ZHWiFE: ETHEELH

XA SR VR Microsoft #4885 A HEAE S nnn 2715 .
Borland % 248 WIE FH — /MR 42 F (A8 B -

unsigned int _stklen = 0x4000; /* 16K 3tk */

FoAtF) G a7 A FAR R 7 R AR OX A W L. TS ERT RS IR K
N AR

611 FHN CIESTH

AVEE T —RNZAERA K C S THAIE, R T ENmE-, WX 6-1
£ 6-4. KMNCLAEMHAAR IR THD TR, HTHBIRFEFEFLR a.out I
Wk AL TR SunOS B AN AWRMET — A5 THEK B LB, S IFRIXETA
IR TA A AR AT EAER LR B EAT]. B2 XA BEM B G, R
B TRK IR, IFEJLDAFN a.out hizfT44> TR . 7] LA#EF “Hello World” #2/5,
th T DA A HA K R o

AT FOX A TR, WURARAE 15 2Bt a0 A4S THBET — M5, KoRTEM R Bug
W, B KK LRI ).

% 6-1 ATRERKBENIAR
I B o F & BTt T &

cb W i 1 4% B 7l C REFPRAE, TEHESCF BT AT IR, W USRS bR
A R 2. K [ Berkeley

indent 5 cb fEFMF, KE AT&T

cdecl A5 ST C 8 F I 7

cflow W i 1 4% PR Y FTENFR P ob i A T R R

cscope it G 3 2% B 7Y —ANEET ASCH 5 C 2P IR B 8% . RAVAERRAER G /N

M, FTRERFESRBR. EHRA T X T 51 a8 g s
E: “HEO@MAMAT libthread? ” 8% “BiT kmem HFTH X

2 e

ctags /usr/bin B —MPRZESCAE, Bt vi G AR o AR SCARRE INARAS B RR P UR
SR SE, JTik R — AR, B4 K2 H R AN E

lint Wit 2 2 4 B CRFRaes

sces /ust/ces/bin PRI IR A I R

vegrind Just/bin KA, FHTHTENESN C FR

BEAE R DMER] X SFg. A WBIBEMEREAKRE S A SR A FR . XL | iiiX Lk
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CEtxHt

THBUR A X 54
%62 ATFREAMHITIHNTIA
I R i F fi & B i T &
dis /ust/ces/bin HFr ARSI TR
dump -Lv  /ust/ccs/bin e ARG R
ldd /ust/bin FTEN SO B i 3 25
nm /usr/ces/bin FTED HAR ST 5 R
strings /usr/bin BERAT G R R BT8R RSl fer= 4k
MR EE . AESCRAM CHRME) 775 4 SR AR RRALAE B
sum /ust/bin FTENCAF R A S PP 8. [BIE R XA ) . “ax k]
PAT SRR —IRA MG ? 7 AR BRI ? 7
#*6-3 BENARM IR
IR o F f & BT T &
truss /ust/bin trace ff] SVr4 JRA, XA TRATEIAHAT AT AT IR G -
B HTES Z#EHFEET A, At ABEESE K. Xk
EHHH
ps /ust/bin SRR BERE R RFAE
ctrace It i 2 45 B Y BRIGUE S, SUHFRATIRHEATITE . R—A X MEFER A
IR
debugger W i % B ZH AR
file /ust/bin BRSO R SRR ATHATICH . B ASCIL, shell
script. archive %)
*64 MHREM LB TR
IR o F f & B T
collector I i 2% B (SunOS A7) 7E IR AHEH N BERIZAT Ik REBHE
analyzer i 44 13 25 B 7 (SunOS A 4#r ST RE KR
gprof /usr/ccs/bin BoRH A BB BB (e i BRI R EO
prof fust/ccs/bin BT BTG [0 B 20t
tcov It i % B BRESFEAPATIRBI T (i — A s b v RS R
time /ust/bin/time B RFE P BT (9 SE PR T A CPU B[]
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¥o6®E ZHWHE: BARKEEH
WRERTAETRERZK P NZER, WIEEMEHL K ZHOEIT TR, FANZIEAR
PSRRI REIEAT o A LA R PR TR A0 lint, (HERMZ AMRATRGEMEHA TIREF T -
B PRI NAEY, BEENTR S S (B 8 AN & 75251 & deadbeef 1
abadcafe), ¥ printf SCAL BR BT 10 KR ERAE R -

FA grep A A%

L AR CRAeBI” HELR, Ee#he “IRREAE” , FIRRAIFIE, Flde, F
©F K BAREAR R, AT —A null 4. B TFEREREIAHFAFREL, Redd
FiE R AERIE N R AT BT, AR R P, BASAE ERMEERE
A TR T IRBAE A 4.

Sun # R ALTF & NAA — AR &k Bug, JEFMEARA L. HERZ A A GFER
SkEBE, AL “IRI .

BAVAE S ) BATA £ TAZIP A F AL B, WiEERER—ARARGIT 19
AERAR., BE-ANRFFERBE, TEALENG 2, 4, SFFIUME. AF—AT
)T RM—3h, 18R E R FREIA Bug. H@sUR ALK S kadb R RIL%HR A=
BB AR (£ T —AS D BratiE) ), 45 Rt Bl —/> ASCH X% . K5, #A1A grep
XA RATHE, FREELKIETRBEHD 1949 “store” 4!

E kg b e b — AR R TR FIRIR .

— AL BIAEIRA, BNAME TFAESRREH G T ARG, IE, RAIATEME A
ok RWERHT, NESMOKIRETE. £—FE A5, RNELTRIT M
BT A TFARREHEMGEELT. THRAERNELELREE CARAT L)
AEARIFZTAEAGTHEANFL, MELEEE A%, &% ARG R BIRER
NGB T AA, [RR2E4RBAACERGHAIRAAL, FIAGREEN, IHRFK
T XA L I Bug.

Al grep RAXKBRM R AE — —A L FH A, A AHME L £ & RARA T AT A
5 B iR e 35 AT 9 AR |

e

FER IS IX A ] TR, £ 6-5 5t T 243U Sun RAUHIVINCE IV T7i%. A,
BRARMRAE SEB P A EAT], BREA TR 2 KA.
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C X Xmtt

#*6-5 HEMRIRAEH TR
by /A R g A A
WA R sundc /ust/kvm/arch —k
R T OS iAh T R&keAh T /ust/bin/showrev —p
FFREA: 2 fusr/sbin/prtconf
CPU i 40MHz &3 4% fusr/sbin/psrinfo —v
FHLID 554176fe fusr/ucb/hostid
W 32Mb FEFFHL A 75
Fr3 5 4290302 FEFEHLET R 7R
ROM fii 4 24.1 EFFHLN R 7
%% (A 198Mb it fust/bin/df —F ufs —k
THX 40Mb [ete/swap —s
DA P4 s ik 8:0:20:f:8¢:60 /ust/sbin/ifconfig —a LA W ik e - B BLAS
1P Hiufik 1e0=129.144.248.36 /ust/sbin/ifconfig —a TP Hihik- 4 £ 7 3| B 2%
7 RO FPU ({45 @R fpversion Bt 4% A% B Y
4 38.2MHz
6.12 kA — F— R - MR R St

JUAERT, i E-HEEE K22 (CMU)ITH LR R — AR DN R SE3E, ST
S RRINZNTFE. M H KR BX R OFF N QB8] — L5 TH R RINE
21, LIRS A SRR . CMU T EHLSUMIT T L8, T LB 2T
LI SRIRIN AR, 70X AN T RS ) Bk 7T A AR [ FLW . BTLL, X T CMU 287316
mFEsEgE, FHoKuERT AR %

H IR ERA—RE, K BRI, SEEDIEN DM CCHRA
AR, FEATENIX S BE I I E. AR

1. TP B AT R TR AT e AR .

2. PP L% Pascal B C 45 ‘

SIETORFED L FH— %R TR L. AT LA R LR AT REZ )
M, ST AR AR PSS R A U SE L B SR ARRRAE, PR B 4 SRR A T
et i) (AT, Yo PRI . JZAT I 1) B AR R RIS L
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FOoF ZaMFE: BATHKELEN

RETHFAEMG DR, TEIEYTIE % Fh 5 RE R AATT o B 2K 2 B o 4%
T 33| ANFEFSInsage. ek, BT T AABASA - RE IO 35 T LSRR R AT A S b

i Pk

B SRR PR

BE—TF, Bt 2] —AMES, BRFEA—AAEZ 10000 /544 6 XH, it
B RAR T H. ARGGFLSF 0435 AT 0 10) L SR Bl ks

TR 2R ARG oA Fo G B 1T R AR B it 2

REBNITERRBRIOMR 52 R T AR i, ANER BRI P, =&
R I TEAf B B G PR AR T A M . ARV (O AR AR A T A0 HERTEIR . SR BURAD L
YR, ATFRIERMG. Bk 72400 WS IBAT I S BALL R . (5 A
A% 3 (loop-invariant code motion)- BRAERHC BEHIE (RS B R 5645 S Tevk 2 4k, e
RBRAER A B A B B B ) 2%,

B S KA T 10 000 N, BEEAFGIGNRFEE 2R CHN RS2
ANZHAARXANHEEE, BARKFEFHER 10 AL,

PR KA A NG Horh B i — MR, BAE R GG H I —3 . #isctn
We——RERR P IS AT I T S 8 58 — A A T JLEER, T4 58 = (1 i s 4
EETOYI 10 BoRETRAD— 0. BAR, SRMEHAEGFE b 1k T ¥k, Bt R EREAERRIVE ? YERAI7E
MR P AT A A G, B RIBIET .

EANBATIN ) R F R R T HAER L. 755 SR O T A2 ) A o T A s
(IAFRR AL B, AP — AR SR UG I HERR R I, I — N4 K e 25 “CPU CL AR FH B i)~
PR BERGAREAT CPU MRS H WY K, PRI R DL 0 M 7 I AN e
R ISR N 58

BT AU LR 100 R 15 RRERAE, A 77 B A A b A3t FH £ 2 3
FRMTTA AR M GiAS . AIRAE T HARFOFRE, Hh—A AR, FIEW st
FOFEIME, HRBBERBA A B AR PRI o I R b TR ARCIR S, 458 JLBD
MR — R B R CAFAE, MR DR, e, BEAEREAR A
TILERH) CPU Wl tHTS368 RVFBAS LR, BT BLXA F I > AR e il 4 A
TWERALE.

LR SR T, ST PTG R ER UL 1 55 M7E 1986 4F BEAH AT LRET ASER 20— BRI « L
2F".
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C L Xmte

ZEZEA i BT AR A I 8] B TAR ) B /N I (AR AR b — 28, SR P A BB FVE, BIF R
PR S, FOCAHLEARRE R AR R 0 R,  JFEfR S 1E AR BUA AR P . B TR
7 SRR IR A R AEE A S ) (IEGN Bob Moris,Jr.1988 SE4E Internet 7% 5L B4 i)
ASHED, Pt LLRR P ] DABREE 25X AN #E RV B A I B A PATIX L4 2 o Fric S% A B ) 20 52 e B 73X
LG A iR L I 8 FR) IS R] o

XSRS, EA T AR BEERBERTIREE AT AR B EREE
TN, AT A ARSI 2R AR AT R A . Befe, WTiERZE . BEBA M
2, WARIOATEATES, GRAT TZ. 2 NERNRZ, XNTEFM T RTINS 44 .
MBEBLE, XANHFER R ZT .

6.13  FUE T e A e

SR H 2 T AT A RIS A S C AR . Xl H R TIRABRIE RSO ARF K
BLESAESS . Bl BRI A2, IERAEIPRESNE B G2 N A .
WAE, BAE—% no-op (HIHARIES) A FIMHH SunPro SPARCompiler 1] C B %

banana() { asm("nop"); }

TR AT 7E PC R # ] Microsoft C AL 4iE 5 15

__asm mov ah, 2
__asm mov dl, 43h

AT AEIC AR RS AT LACBE T« asm”, AT LARE 2R Y — IR, JEBTA ISR
PR — XSS N, WR:

__asm {

mov ah, 2
mov dl, 43h
int 21h

}

RSSO, FrUMRES A BRI . (HIXR—FhaE > TRl
RIS ERIF LI . EE— F SPARC ZHFM. ILHEFFM CRHMaHTIHEE
AR SORBFEA SPARC #4485 75 BT LA 8H# 48, W1 Cypress Semiconductor #] SPARC RISC
User'’s Guide .
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MR FRyE X

R 6] by — 42 37 5 A AR IE 09 AR

“HESTHRGHRMEY, RECMRS AMFLE, » KIPHiL,

i, EREHETFHAEES? » #4198,

“Hg. 7 RIFEA

“AR 4 k}&%ﬁi’i“f‘a‘ﬁ& BRF? T FAGLN,

R4, BPRER—ANAHK., 7 KFmL

R4, ERIRALET PC# DOS £? ”

RIFZMTILE, MBMBHT — T8, Kill: “CTHAAALETONGED LR,
SRERFKE| B AL, 7

—Geoffrey James, The Tao of Programming

AEE L Intel 80x86 4EHEE R %1 (IBM PC [H%00) BN FEIE R IF4E, 4 PC 1) 4 FEAE
Y55 3o R G H () AL AR RV EAT T 06 EE kﬁAm%ﬁWﬁ%%ﬁ—AEQMT% 4
BB T AT TEAR C 35 5 b ) — e 2 s PR 4],

7.1 Intel 80x86 5|

SRACH) Intel b 7235 7T LUE 9 218 L1110 Intel 45 H o BER 2008505 14 14 FE ok A 2,
AT AT IR AR . Intel A2 AERS B2 IR AL 17 J5 A AL BESS . AT 62
A G TR BH T AL AR E R T 154 5557 AR Pentium AbBISE 1 15 4557 Intel
8086 AbFLAF I EBIEA EFEE T LY EIOREENE, HIOME N TS5 8086 H¥ S
AR (FE 8086 L4 PE AT 7T LALE Pentium 1IZAT). H1T Intel 7EARFEAS - e 2k 10 [ 1
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CERpRE

ARG — 28, FrilfF S AARRE IR “hnnl%EG%%%ﬁﬂﬁ§%§¥¥ﬁ£H@Fﬂﬁiﬂgﬁij’ ----- 7
(LI 7-1).

PR zEm
4
1970 4004 4 4L
8008 8 fif -
HARZEw
1974 8080 8 fii
8085 8 fi
PR
1978 8086 16 fiL
80186 16 fiL BARZE®
1983 80286 32 fiL
80386 32 fi
80486 32 {i
1835 Pentium 32 £
v P6 64 £1?

Bl 7-1 Intel 80x86 FKik: “7ELRFF[EARAMESE T

Intel 4004 &—A> 4 A7 IR HI 8%, B /2 1970 4 Intel Jy i 2 — N 30K B % Busicom(—
FHAWERARD) MEFHREEMIFRK . Intel FI T TREIT AR R4 7 —FaE H E
AR F, MIASRIENE 4R A BUR B 5 2 BN . Intel JF5EBARE H LA SGX
FERES A, (B A B RHRICE R T E RN T - 4 ALK EERD T, BrlAAE 1972
F 4 F, 847K 8008 X AT . BAESE, 8080 AT, X2 — Fr M RE A B AT AFR
HAMAEE B AE . EES SN 8008 1844, JFINT 30 KB MRS, MNAET
— NS FH B A B4 GE - I R 4004 2 — B Intel TFEIFL KT, AB4 8080 B & —1 4 Intel
Wk B WS H, e Intel AEREEWHIRBE T 10 123%758, FHEEME 500 5RIFTF.

8085 ALFHEBR A AR T B BEHAR, BB =S A AR AR L, &2 8080
AEFES. 8224 IEHIKBNASAN 8228 AR A R PN k. BARE N IIEIE B &R
SRR 8 A, (HEMAT 16 frffthhb gk, Prolfeisiiin 2'° thal & 64KB N,

8086 ALHLAST 1978 U4, ‘©XT 8085 1 T Xfuidk, i 16 ALAIEHE B4 A 20 ALk
HE, ATLAYRZiE IMB A GXFE4SE 2 — N EERARE T . ZRIERXAT 4
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FI1E AAFNES

I HR R T RE, BEEEBHA 16 ALFRIZEK 20 A7 HbE, 70 A28 i fa 2 b
BN FRIEAL 32 AL bt (LB 7-2). 8086 7EFR 44 —%% L5 8085 A%, (HILMmIEF
% (assembler macro) A] LAR 25 5 HuE S5 SR I FR P #6 B BB (M5 - o

8086 JIT K FH ) 571 ML i) - 1k SR W& 4 8085 LIRS A2 A3 8086 T nfaj & . 4B &
BN EMENG, ERMEEREAN], B 8085 () 16 frthhbsi i LA T » #it
BAAHR 2 T A FIEBAE — ST b ik PR AR:, XA R AT AF= 4 32 Ak, AT LA i) )
WAEZIE 4GB GXAE 4 & —MARAT AR IR CEF) .

BESRH L T XA FEA bR, JE4E 80x86 AbF 3§ AN R IELLX Pk, BN S
FEAMAENE. WU 8080 & —HAE Intel BF 5 B¢ 1ATHIMIL . FB4 8086 i & —HA¥ Intel
RSB A H o BATTAT BB K A2 40138 IBM 7E 1979 £E1%+% Intel [K) 8088 (—Fi5 8086
AR 8 Pt i) 1B EH PRI PC () CPU MIBIYIRE . MEIAR B, M4itEFL ARl
DAFRAETE 4 4 5 %, i Motorala F1 National Semiconductor. H T4 T Intel (4% )5, IBM
# B Intel 73 Rk 20 24 RMIFERE, BA IBM EH T Microsoft (1] MS-DOS 14 PC
FIEE RGN IMAE Microsoft KIEfEIA—HF. BAWNRIEKMIZE, 1993 £ 8 A, Intel ISR
WEIE S| T 266 123576, #Bid T IBM [ 245 {2370, MITEAR IBM A 3& B T {8 5 e R H
FEAFA

15 0
16 frfEm L... 3 3 3 3
23 AL 16 AL{E 15 0
+ 4 4 4 4
FEAE— AN 20 A Hh ik 19 0
— & . 9 .T .3

SN 16 MEAFRAY “WBER”, WA 16 MTFLIBAERA “B”, 8086 tHh
AUABAES, ATAAEBOIERE, FFaE ASNEAB AL RINERIER 4 20 FriH
k.

8086 A RIS FF 77 8% CS, M %72k DS AR /A28 SS, AT BARASBL. BB
FOHERR B B Mtk 53 AMEH —ANHEINBL ES. WSk 1F 3 10 A BER, XL R AR A .

& 7-2 Intel 8086 HI1A T Bk A A7k

Intel 1 Microsoft F& 5 H A KL E K7 &, K15 T iz i HH I 5Tik i) B A, ik i i) IBM.
IBM {74 E i3, X E%E B CARTHIHLAL . EHEH PowerPC, :PEFTH% Intel 7EAEM: L
fRZEWT, [FIRHER OS/2 VERSE, REBhHE Microsoft 7E4Kk4F L IKIZE i . 0S/2 KITEEE, {H
Wi & PowerPC [1)E iz ) A i i B o

T H#] IBM PC ) 8088 AbHE 3% X2 8086 I —FHERINTIRA, & RVF4I KEFFAER
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C ¥ X%

SCRE 8 AL kA . Ik, X 80x86 AbEEAR I I #AATNAE “ S /b, e, EEE L
EEZH4RS” b. 80186 FEMIMEXAM, MNT 10 KLIFARIMEENRIES. 80286 ZA
Z 2 80186 (JLENE T —L8fA B (AN L1 S2RE), (H'E S — YR Y R W fEHbhE 2=
). EIENAFR IR BB A AN, IR T —FEF OB AR, R4 L
B (virtual mode). 7RI, BTN HEEA N, TR —ANFERSEFRB
kR IER T XA BB AR AE LR K (protected mode), "EKIRE 16 FLf.
MS-Windows i FH 286 LR AE 49 8 (b v Hu kA

80386 71 80286 f¥yHEAls b3 0 T Wt (1) Mk A X : 32 A7 I AR A5 2 K 4801 8086 ALK,
Microsoft FIHEML ™ i Windows NT #/E R4t DL K 38 a4 X F (1) Windows #EKFH T 32 A7K94%
P, XiphiE A4 Windows NT £ /D FHEE 386 A REBITHIIRE . BRI, B
) 8086 AxixX, W LABIE —FhNAEZSE A IMB £ 8086 MEAUHL. JLASHERIMLAT LL R I iE4T,
M SCHE MS-DOS HIBIAZ A4 RS eATH B — NI B Cig47 T B 21 8086 b
8 b BRI, PRICZRESSARD], TRy N A7 ik SRS PR, ACEE H 2518 AR P A A 1) 1)
B R PR RS RE ! X TS ke N RPN S, 80x86 J&—/N7ei
R 488 4 PR 20

IR P A X LA LS A AT DARE I AL RS, G0 T SRR B BE A S R . 8087 I
80287 WAL FE L —REM), MK BE 287 BT LUR 286 —FEY REXT I AE IV i) o 387 AT LA
FAAN 386 —FEHIBE VT M AT, (BRI T — L2 B 1 m R Ih e

RHEF

1E+% IBM PC B4R 4

IBM 4£ PC LAk n k8 (LARKIHRT) BARRE BFBRGHF. AT
K A MS-DOS Z. T, IBM %4 7 —A~4L, 5 Digital Research 23] #) Gary Kildall 73+ CP/M
BERGNFR. HESBAAH LR, BT AMMEH TR FE: I FRAEFH, Gary
Kildall 75 # f TRRATME L, £ Ri% &, [BM #9221 st Kot 8] S 45 da K,
1% 4% M 5 Microsoft 4 %3k a7 #i.

Bill Gates % Bf R A Seattle Computer Product 23] % £ T QDOS', st %2 5, #.4
# MS-DOS. #& TRt F, ARLEAMNFZF KRB M LI IBM R ZH3%, Intel £ Z%,
Microsoft W2 E % JF % &>%4. Digital Research A ATRAMrk. #F VA%, Seattle Computer
Products ZiR%| f THAA T —ANA LUK ERAGTEIAELFE, ARETWR. #A]
R8T —ABRA, R AN B AHIT T VARl BT 45 € MS-DOS. Xt R A L it k4t

VOB B, E#R “Quick and Dirty Operating System  CHUs i T IEI3E RS 7 .
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FT1E MAGHES

A F|—2 4 f Seattle Computer Products #5 MS-DOS ¢ /& B , & /11475 #& W it /£ 5 K 2,22 3% F]
@) Intel & Fdu b, Mm “ES” WBEATHATE Microsoft B ik &K &4 s,

T % % Seattle Computer Products &% %] & i & A1 QDOS A& AR K A2 B 4.8 3 F
Gray Kildall #) CP/M. # Gray Kildall #4-F £ # & F % 47. Bill Gates /& 5k /A 44 £ sk 464 %39
MR T —HRM R AR, tede e 4RE 4R 959 3%, T 75 F LT, 1SN LB H L0
T A, R 959 Rk A LB BL, BAEEA BT EERBAIE LR BATH B R R
K, ZIHHEELMAMEERA LG —ANCEL, AREABIE, XXBA Bill Gates
=T ARIEL 2 H 89 7 5.

- s

80486 st —FhLeid BT 361K 80386, ‘B K AE AR —Lk, [KG MERELZ RVF s thibaE
MRS ERERTLAB N 486 WhibzEas, thaT LAASHIIN, 43 5IFRA DX F1 SX. 486 i 24
T —2354, HEAHBHIER T cache (FHIEMAILR N, HAMWAHEREE X
BNHDTE. RIFERT 20 4l 90 440, LT BRI ARTEFH A Ak LndwE,
Intel & FBT 05 F 6 44 4 Pentium, TIASAE 80586. ‘& M. Bhn& &, LIEELMRFTE
R, JEHINT —2ida 4. WTLATIOR: 80686 Kr & sE R, T EV Y, JEFRRAL T —eHAMKIE
2o WA Intel FELHEHFS A IS SRR “BAER, BAKT:”, WAL EK XA
B AAFI o IE AN IR FAH RELE R AR5 AL ZE SRR L i 3 35 AR, “ RS0 5 5 I A S
o B B i) i R 1), U 22 b AT T P A B Bt A K L 38 2 ) S e 7

7.2 Intel 80x86 WAFEIRILL K B T 5 R

IEMAERT— 5 BLE BIWAFE, Bi(segment)iX M ARIEE DHPIAAFK & X (HSB A2
BEME S, BREBEREN WA EEAEX):

£ UNIX ', BUgh @& —BPL b Hl X B AR G 28

7t Intel 80x86 WAFHEALH, B WAL THINEE R, 7 80x86 [N FA#izl, & 4bs
a5 HHIIE S ) FE AR — B (RO AR R AN, (BB 15 LL 64KB K AL KKK, 4
AN XA IR DX IRAEFR A B

YE % 80x86 N AFHE AL B LA, 8086 HIIBLE 1tk 64KB (N AER R, h— B
AR . WAL RS R AR SERIME, £ 4 62 (4 THELE 16), )
HHAP R, ERFARNEE R 20 26, HBRAERNALYT 7440,

RIGHRE 16 AL B b, ERRB N Kb, WnRIEB A RNE (BEBA) L
B ist, AR BA ML, FE: EQHENEINERSET 24 6 FHRZ KIFE, R
(1) Btk n b AW Hh bk BT 72 SR AT RS 1) R — AN A stk
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[ 89 Ex b HEFO4R 5 S 1k 2 B B 46 $1 AT RE 38 [ Bl — A R it ik

Intel 8086 4L 3 25 &4 /) A 3k B 38 3L 204 16 156G B Fo 16 45 691 A5 Mo bk AR89 . EAn
LRI Z AT, BB EA 445, ZHERE T S RE GBI /BAS M0 AT 48356
B —AN A A3k,

Bobi (24 4428 ) AR ik R A3t
A0000 £ FFFF = AFFFF
AFFFO + 000F = AFFFF

—fRI, KA 0x1000 (4096 ) xR & Bk /R A% Mo ik 40 AT vAZE &) Bl — A 1 A4
Hohk

C BT MIFR/WIIE LIME, £ PC XL LIRTE i 7 SNk AT Eei i . 75 £
W, AR IR BE AN [RE R 1) [R] — S P9 A7 bk (R P ST A 4 R EL B I A A &S . TR
T “huge” KBEF (FH huge WAAHER), KBTS EZER, HUWRMEH T “large”
B, MIAZWI. 7F Microsoft C 1, far S FRINTEE 170k T BLATAF 33110 A A 75 b
Hko near KBV RINTREN HAEGE 16 AL mB Hhhl, & 09 Bk A 24 w50 Bk MEAR BL 5 17
R I1E.

AERFERMN—RK

$4x 2 Bk HK AL FHH

Kilo olt 1000 A5 % 1024
Mega g= 100 ZANF 7 1048 576
Giga o 10 feAF % 1073 741 824
Tera g% | ZALAFH 1099 511 627 776
Bubba a4 1800 1ZATAF 18 446 744 073 709 551 616
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F1E HAKHES

FETRE TSI, FEE R T ARG Bl R #5268 F - IO AN R kIS ok %7
MR AR . FTUL 2GB HIRERLAT LAFEA% 2000000000 /N4 (ISR T A 2147483648 /45 .

64 A7 K hE R AR5 BRI, BAT DA 4830 FH v 3 T B e ML U B A BT N
it R IR BT BE AL G T B A K 5 X, EKBUM AT SVGA 1 1024 X 768 R E /MR, Hh
BMEEFEIANAZTHERER.

AR B 7R 30 Wi CH AT NTSC HIFRAE) 1, — KB HFEAN IR 5 L.

120 43%h X 60 F5 X 30 i X 786432 18 E X 3 A E Y

= 509607936000 £

=500GB I 77

YRVT ATE 64 A7 F¢ e 0 P9 77 ik 25 18] -p A2 O LIE—38, T 3600 J7 340 v v Bt B L DL BY 1
(XANFERKEE T HECAEFNIAERZRNERD. REFEABREREH LS, At
B, 477 SVID'FiFRE K UNIX WA R 512MB. 48R, R EEMR—A S, it
R W8 KNP E AR S XA ER K ERN .

SR, WEIRREHOZIERAETHNFNARR, TRAFREE. WRIRER

b b 52 BIRGEL AN A A7 I SIS 1] Gy il A1) ) PR, R4 BB R 6 B (4 Pentium 45

A A AR . ARG, 7ERAEM CPU Mt REZ I 77 AE — IR MR IOISYE , T B2k
YR, XM 104FR, SR—FELEWNE, CPU KEERSEA—15. EMRKKERA,
NAFRIAEREIRY KT —f5 (M 64KB 1403 128KB), {H'E KK RIRE T 10%. 76
BRI 2= R HLAR R, F A7 I TR B E B R — 8 B U R BARR, S TRE
P AF VT I I (R ZE A R PR . AT R AB R SR K AEE B Cache LA RAHX BRI
ZAEA .

MS -DOS 640K B BR il ] i Sk

A MS-DOS TFiEAT6 5 AAZFAA @ —A TR NGRS, FRHATHAAERA
640KB., XANFR4|R T Intel 8086 X AN A749 DOS ALZ 49K ASbhEEH . 8086 X 3% 20154y
ik, ¥R IMB 89 A. ZATAR G642 640KB R B A L (HA 64KB) 5650 F A
®RE, BARLHA: _

B RERT

F0000 %| FFFF 64KB, KA M4 ROM XX BIOS. # i3 6.5
D0000 %] EFFF 128KB, /A -F ROM A4 X 3%

! SVID - System V Interface Definition (R&Zt V BN L) —&— ik System VAPI T B4 SHY .
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C Xt

C0000 %| CFFF 64KB, AT BIOS ¥ & (XT ##)
B0000 %| BFFF 64KB, A FHEAMEG X 4G R T
A0000 %| AFFF 64KB, ATETAAYT R

HAa

00000 %| 9FFFF 640KB, J T 5 A42H

billion F1 trillion 7 3¢ MIGE P& X RARRFM. EEE S, EHI5RE 10 1Z(10%F 1
JI2(10"). ERES, EAREROHEERBLZ, 2H0E 1 L0 100 1242(10'%).
ATSET L, BB E MK AT (10)E E 5 (10%, FEE 10 12(10°F1 1 F12(10'?)
EEE A ET M. JEEM billionarie ({Z &S H3EE K billionarie BE A B L —KRIEMHE
B HRAS R 1000 FL8% e 1 37T,

MS-DOS ] 640KB P17 FRHEIVE T 8086 it i B3t IMB il 256, MS-DOS 33 6
MEREGACHH, RET 101 64KB MBIANHRFMEA, EigHhth 0 GLps o By
BB AR B A RG], FEZ XA MS-DOS ) TA/EfE4E). 1E4 Bill Gates 7E 1981
EFTUHIAEE, “640KB WX THA ARRAC L8 T 7. 4 PC RIRIHBLAI K%, 640KB
WAEWT ERBR—ANRIEF . FELE, HFEH PCIE 16KB RAM 1ENARHERCE .

PC B FIEEL

Microsoft C A7 F & JUAY A A4R AL

small PR 6938414 H 16 4, RAFHKEMRELE-NE—GR T, RFRIA
% 128KB (RAE AL 64KB) .

large Fi A 64840484 32 4%, #2F A A5 3% A 64KB K.

medium  REIE4A 32 1%, PTARABETREA AN, BIB4R4TH 16 15, PIARA —
A 64KB Y H B EL .

compact medium &% —FH X: BB A 16 42, PIARER $ FAT 64KB. 3B

BAT A 324, PTRAKIET VA B3 3 AN, 234K B a9 HAB R HIE—/A 64KB #9 B A .

Microsoft C AT F @iX s dE 4769 X4 F, B ENAA FaF 484t B4 A84H0F, R &
B EAR KRB 384t.

_near 16 {1484t

_far  3245484t, REAEOEGRLALHETR—AETY (FiA et 3 1%
Ait 64KB) . LR, —LRABRFTABE, R TRBRFEAFTA o R 693,
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__huge 3245484t, LR PTA TEAGFRAIAR AL,

#): char _ huge * banana;

ARREXBFIEHRARECNERLEANRE. 5ZHRMAZ, const F volatile KA
BARRF PTG B R EM AL EARK A B .

BB EZI, RERTUAEIETHEXT 472 X7 9 near. far #= huge $54t. huge

BAH A AL IR B ML XA AT A8 4HE J. AMEH X T, $84H69RA ka9

SLE A 0-15. 3R A4 R XY, vA unsigned long A £ A #4764 bR 2152
REGLER., .

o RIEHMALEM GG Kol 34T KD MABA AR 80x86 # AR R AL A F
ASEMYXEGEBMMEY A, KL% IFFTRBRGEAXE, F5H = EHR.

B HL T RS A F AL B R A2 W7 HE BRI SR KT RE, VALY P A7 I 75 5Ktk ik
o AMIBATE XK HR4AHE IBM PC EZRAIKHAEZS ], $_HE T &M EFERNFY
J& 57 % (expander) F1 N 724 78 5 F (extender), {HIEEH R E— N2 N R K] B IR T
%. MS-DOS WAJE F it & —Fh#Hi %] 8086 L CP/M, BT A G LR A AR 4+ T 5 &)
FRA AN XHR I 4 DOS 6.0 5582 — M FAESS RGFFHK R 80x86 (¥ “Scitihik
(real-address, 5 8086 FZY)” AL, MMIHARRREXSH /25 ook 23 [a] (R PR . 8086 A A7 8¢
RUEAFAE R A — 2 AMIAFEHIM SR . B—AIE1T T MS-DOS AR F#HHA A 32 BRI Y
L, IXPEEIR A5 Z 2R B I Bt . ik MS-DOS i T M 80286 2 4 B T Firf Intel
SEERAS I N AEFRUES RS BEME, PCIRFBEIFRAA S HI.

73 BN

W REHE, TARERALE — AL EH(real)
1o RC TG, 12k ibA NE — € & $h64 (virtual)
R CHE, 1246ARLE — € &5 9 4 (transparent)
Jo RE RAEL, MEGEERLE—NFZRGICTHERT.
——IBM JH T REFE B A A7 HI KM 1B, K 29781 1978 T

1 MS-DOS —#f, ibFEFFZ ZAAENLE: LR E A fF BB ARG AR H AR .. REK
I, FEVHEALSUE R AT T BRI R8EE, BB T RERZA RS Erk
7 S B R F BB S8 BB R Y BRI R 8 SN . FEAE— RN X, R SEhR T B4R
FH (¥ R 400 9 77 X BU A RN B A AP . B A7 B — B TR R GAE A
EATR AT R R B T, W RN E N ZE R TRARTEEH IR rf

bR RS, BTLARAR LA R T 7 SRR RS A
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BARKITHENLR S, MEBRIEBZ SN R N TAES, BT PC' 24, #MEH T RN
ffo '

FETH AU R3], ERERA RS BIEMNNERBRRANESRBRFRATF I
JRH,  RRBERAR —RORLRI A BOK — L. TP 53 A ZAE AR K BRIRG 7 16 B — B 2 AR 2 0
FEWENFER, FAREFEAERZFREIYI#H. ZXM1ES W COBOL AR E T KEMFF
P, ATHREXFAFER. XMTESERAENT, EXNTARNEFRTSRARR
AT ERAEE

ZIRAFE R RO, BATATLAE— B N BILE B E KA E (WNFFE vs.
FA). MBI BB, WFREANMI BT U F SRR, EEKR L, XA RA R
RAVISERH & B, BT DAAA U4 — Ly ) 3 B R K R A7 R M SEBURA . B A7
REXZ RAAEHATY 78, EABE AR EARRFSTHENBER, BFriliieilsEis b
J [F]— T SRS

AERNTHEESHEXFR

&ﬁﬁﬁ<<::::::: ik i ¥
@@@D

R R Cache A% % CPU 4%

AR, BEX :::::::>&$%‘$§+

%3 RBRARBHEL, AARBGFEIE. RA. ZEHEFREKF.
HA5 R A(S): ‘
7 19) B8] :
RXET

' AT DOS AR, FFEM Windows R T BIAF. —FFE
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SunOS FHJHREHAT T 32 frtihb =3 6. BAERGHTT AT, FENEREBLUNE
CA RN HE 2 8] (R R V5 IR . AN REE “BIINAE” SR . Frf It
RIMEANTE, LNFHTN AR REEYE. AHREITHN, BORERAM N EZ 7%k
E#sh. WAFE B0 THE R IEE Ry P L, ik DNERRLEIT T RENE
IERFY . NHABRFRERRREI BN, FEAME A SRR RLER 7 2 185k B4
e, BRAEMATMEIZITH AIREREEW “ps” ZEXKMNARLE ML . B 7-3 BR T HREMN
A7 () — L B At AN

CPU L/BUR Ry
ULG FH)
4G FH ; [iiii
%* Yy
MR .
k2 ] /L, N v
{ emishs Yy
N | weEmeg| L YR
REd ¥ (MMU) - UL+ M
AR
A Sk
25 ]

FE 7-3 BRI AFERL AR

BRI “T0” MBRAL. TR ERIE RGBT A7 2 I8 K8 £ a7 Or
PRIBAL, —MBONJLK F95. AT LUE B\ /Jusr/ucb/pagesize KA EZ IR K] 2R 48 H 1 DL TR/
2 N 17 R AR RE B R B N A7 T SR BIRE B B, FREATT/Z page in (B A NFE) ER page out (%%
PR -

MIELERI T etk LU, SHFREXMTE WA ARG IER .. R AR
o FIEAT (ATREE IR SE AR, T RER & A THEMRRZD), #E RG] LR I HLE B 4 i
BEMYBENFRE, KRNI AR B &0 R L. XFE, XABRRE “#
W7 FERR A — MR “RIX 7, AT RENNFR B RHRE. £—ahlsd, &
BX KN —BREYEANFR L. RE R R4 S, SunOS WA HIET AFF
H.

R R R ERAEAL T NP T 43885 | H— AN A A7 1 Ui v, MMU
AT E—ANTUAER . WA ISR, JFHBZS R BE R mRER WA
BEFE R H— “segmentation violation (BUEM)” HIfES. WRAR, WS EZTT,
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C #X %A

BB, —EREEA AR, SRR, TUERET—RA SRR
WA RN ISR T 2.

SunOS A TREAENISCAF RGN EAEA —FE— 0B BAE RGO R R BB
F (vnode, SR “HERASE A7) HBROKTIH . P ROBEILPY 17 BRAE A0 L1 T O RE IO R 122,
B SCA IR BB BN Cet P DLRBAERE, P A VF T RIS . T REVT
i “hat layer (HITJR)” ——HUAIE) MMU () “BEPHHIBLEIVE” BCPF. SRR FORRAE,
RIS B AL, SRS

REBLAAEILE D — THE RGP R TGRSV MITREAT T B0 03
P, AR T A XA —MISMORE, U FRER MBI, WS
st

miZHkax

RATLL S EL S KRYATF
BAT TSRS, BAARGREZFTUSER S XGAHA.

#include <stdio.h>
#include <stdlib.h>
main ()
{
int MB = 0;
while (malloc (1 << 20)) ++MB;
printf ("Allocated %d MB total\n", MB);
}

BELSFAANAEIETIBRE e R4 E P eyt d]. wRIRFR OB A A
P F IMB, hEFRRIGNARTIEES %7 A A2

H T kXA B 98 A M A TR 69 MS-DOS LiE 4T, defR 5Bt LT IMB &
1KB (#2948 1<<20 & # 1<<10, A KB KX# MB) .

7.4 Cache {7iE2%

Cache 7P 84 2 % EF MM SN ERY B. ERRFARA RN, Mg, BER. Cache
fIF CPU FINAEZIA, R—MRRIFHEETX . NAFEERTMMUKNAKES, AL
HLEL Cache /&8 T CPU —flff), Etfw Sun f¥) SPARCstation 2 HHRIJZ Witk ZEIXFMELL T,
Cache {#H (02 Bl uht, ERUGERRYHRN, BRARLIUEATRF (LE 7-4). BF—
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FT1E AAEGHES

LEHL 2R Cache N MMU (A EF 2B TYWHE NF MK, Eoin SPARCstation 10 B2t .
FEIXFEDL T, Cache fFFH 2L, XA 5L 4 HE 2% CPU FLZE R —4 Cache.

B A FIRARAL BEBS AR (E A T Cache fPfifids . 4% M FFEARS, 3 “4T77 (—fK 16 5k
2 ANFEN) HIEIRHEEN Cache. WIRFEFEA REFHIHAES | HREHE (. EIRFHN—
MNERFE), H4 CPU LA 4RI HE it 5 | st nT AR €] Cache BEHY, 104N FH W18 1)
WA EHL . Cache ¥ AE 5 R4 1) AR MAHIR], BT LA—/> 50MHz 14b2E 8%, H Cache
IAFEL A BAh 20ns. FEHAMER T, EHFNFBEEMRAFGENNESZ—! SHEAKNSF
#HEE, Cache EHRME, BAABMER, HWREMNBEBLES. FTl, ERFAPRICELE
HFERZE M NS, AR E/EAE—EEER.

Cache & — btk B R AKX EATHRIN A . B AR AWT 5| BB i P fE ik, Cache
fsbhk PR —BHA TR . AN AFRRIN S NBRIERMESLL Cache. HAbFRT
BN —AVEEE [ B hE SR B B, IXAME K B SEIB AL Cache. WHIRHEIECLAFET Cache
i, ERUAT OB REIRE . BN, Cache M NAFREIXAMER, TRMERTREEKVIR
WAEERAE. AR REU 08 AT 30T, ZESREN A [ i a2 A 3 Cache Ho

CPU

Jo£178: %S

AR BT R
(MMU) R WiF

7-4 Cache f7fifi 2% I A SR

MR RAT AR, UBERELZEGF Cache, A, FIFHIMEREILAX
FH Cache iSE 2 . K AEF IR KN Cache £ 75 @y R I BINE B A & 7 57 IO 48 o
Sun 477 FH P AR Cache:

45 ¥(write-through)Cache——4F XK B A\ Cache i 5 & RIS AN BN A7+, {F A7
Cache ZH 4 RFF—H.

» 'E[alyk(write-back)Cache——4 2 — IR EAR, HX} Cache #HITEA. WRCZEBEA
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L) Cache THRTEBAR, HWHE KXKBANSERMERREE, FUBEEEEBAZINE
o HNEVIBBEFER, Cache H AT A S BME LB ABINIEF.

FEPIAIELL T, —EX} Cache VTR 453, R84 MARKGLEIAT, FNHSHZBHNE
PR E5E K.

SPARCstation 2 #i#5 64KB [¥14: 5% Cache, —1T/ 32B. XM KB LM Cache ik
K H W.: SPARCserver 1000 #H 1M FH M5 MEEE Cache. 1R 4bHE 234 F AN 77 i
(memory-mapped)f] /O, WJRESHILHE VO B MF A Cache. T HEAELH HIL B 6
4 Cache FI¥(#& Cache. F5L FEFIREHILE 2 Cache, 1Ml B Cache 7] LA BLLEAEAA7AE PR
WS HE WA D . (SR AT . PC L% #H B =AM Cache RIZ=EE BRI
BEAL AP E, FRA “RAMdisk”. 7 UNIX ', W7t RRA inode ) Cache. KIAT)MT
HLAS HPEAT R A “sync” #7448 Cache (WFE) HKIABRIFBIHA S, XHREHE
Al REIR .

XS N AP RS, Cache FEMANAFHZZHAMN, BEESIIFTRER AL
FRIEF Ak DA B e ATTRT DARRJE P 1 52 i R Gtk RE AT A 23R EE .

*= 71 Cache RO4HEL

X & E X

47 (line) ITHLRXS Cache HEAT VA il ¥ HLLL o ﬁﬁmﬁ%ﬁﬁﬂﬁﬁ: — BRI AR — MR
%, ATHeemRfit

He(block) —> Cache 1T N FIBHEBARIER . RERFFREBE SN T Cache 1T M AFEZ AT
i —MREFBK 32 7.
A Cache FHIAAARRIGE AN AFH, I RAEE 28R P V) & T izt ik 965
HIAFE, ERefEHRN, HEBRELYHAFRES.
FEVHENATIE S, RHBREZBATE, “BR” M “IT7 MBS IHF AR,
PIEH AT LARS e fE

Cache —/ Cache (—f&H 64K Z| IM 2 [8], WATREFE L) RiFLITHMR. HIHBMH
AHSRE B SRR FREEHI VT A . A TR MIEE, Cache FIALE B CPU 1RiT, M
HAHFRGMBLLd mER, R fethiRE K/NET Cache REHRILNHE
g
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{K3& Cache
BATF RS, AAEMNRGZ%LERT BN F cache #9HE.

#define DUMBCOPY for(i = 0; i < 65536; i++) \
destination[i] = source[i]

#define SMARTCOPY memcpy (destination, source, 65536)

main ()
{
char source[65536], destination[65536];
it i, 35
for(j = 0; j < 100; j++)
SMARTCOPY ;
}

% cc -0 cache.c
% time a.out
1.0 seconds user time

##% 5 DUMBCOPY, H E#%iF

% time a.out
7.0 seconds user time

Y itk LEAR A 6EATENE], RAARFX. F—HRHZLENELS, F_F#2
/i DUMBCOPY % ## _E @425 ¥ #) SMARTCOPY . # 27 SPARCstation 2 LiE 47X A
A2 R4, 128 K3 N (dump copy) 892 /5 gt e h & 69 T4,

Z A B I AR T I, 2 B 2 source #» destination #9 X /s E4F AR Cache 2 & ¢4 %4442,
SS2 Lk #Y Cache 475F R RIRIAF A — ©18 8 T —Fr4E A 69 Fik, AT F— Cache 47
89 A7 M B WIF AR R 3% Cache AT K 09 84042, X R ) FrHAFE A HALAT T ALt — &
XAR I F R, RA RN SEFEANATE P, ZXHE—k, source #= destination 1€ R+
fEF BRI Cache ¥, TRAFHTHAEHEETH.

Fi A 4% Cache #9ALE ( ELIEARB LI HAL. IARHE PC AR R AL EANZ I8 64 B APALE )
AR AL B A MBI ESFLG T EY 0. BFGEATHIEEE RE LS REF 8
Cache ZIF £ F.

FEiX A~ source #= destination #F1& ] F] — Cache /T#14F % E LT, 2 FHERT A A3
R ARK &4+ Cache, 1% CPU #9418 £ K KMAK, B A E RFREFHFTIG N ARETAR.
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B &3 memcpy() 2 i 47 AIMAL AR HE 68, '€ Fe ki IR—/> Cache /T & € #HATB AZXAA
oMk, XBET LR FM, 1445 8E8A4 N (smart copy) ™ vA K& /E iR S AL, X4
B T AARARSE B4 . — 04 K (benchmak)#2 5 AT B LB M AL a9 456 2 % L 9 B &,

7.5 EARBRME

BMEALTIe TRAGH KM ANFAHESENERME L, IAELERV RGN HEATBN
FAARPIRRT . BRRIRELME T RASGHE XNIEE, TR S5HBEAEXMEESERS)
—ik, SR BRATRE AT B HEFE N 5B 1 B BT8R

MEHRBRAEBRERTEAIEK—F, ZIERBEET X%, HTERXm TAE,
Xk HE(heap), B 7-5 B/n TiX— . XA FIHHESEAFME, HHE&ET malloc (K
T8 REERBHNA, FEdRE R, ERRFERETEELR A2 FH
Beyim, HEEEfeE BV AHEIREL A A7 ) HE— M R 8l P A malloe (LA (]
251 calloc. realloc %) FERH. calloc EE¥( 5 malloc KL, HELERBIFREZ Ao AL L

I R PO A7

» HERR B CEREUH SRR )
i

-------------------------------- <4— break
H F-F malloc()

KB

SRR
...
RGP A7 ML

B 7-5 HERAE
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FTE NAFEHEE
I AE I A BHRTE E AT AZLLA calloc BEIHH c R CESHEFT X —EHREER S
BCEZEHINFE”. realloc B —/NEENBTHE R K N AZ BRI/, BERT LUK E K, T
DB E4E/N, ELHEITALFEE IR 51 7728 56 48 R bk e SR BIA R . XEShA
KRR/ IRAE FH—28 10 Zok 0t e 2 (1148 .

HENAFHI RIS D 5 BB A LRI —3 CeEREUARRYD, FrLATFH malloc/free £
AT AR o HEN S IR X AR TR B A VI B 0, TRLE R CVR AN T 1K), WIREE R MR MR o
Hrp—Fh Rl E 8L — TR B BFEX ") REER, SHH malloc 43ECHINAFRERE
H CRIRIHRE B SRR/ . AL AH arena IXMNARTERGE B W72 28 (memory allocator) & H
FINFFERIE S (FE SunOS H1, B M 24717 break FRIA7E BIHHE B L5 B2 IR .

PRI N R REER T, LEEIES EERXRSFREF VIR, —4 malloc 153K HiE
IR AE RN R 5 (ke W — A [ 34 2 fI3k . I N AF Tt R A, (EHFRERE (5@
(1) IMEIE MR EFERS H AT IR L8 AE RS-

HEFI AR 1 — R break TR RARIR. SHMEHEBFEFE L HNEN, ETLLETR
S A brk F1 sbrk KA 3 break 55, —MKIGH T, Ad H B brk, WRSEH
WHEAERK, brk RASWESNAH. HTEHENFRHEHR:

malloc Fl free——MHEH KT A7 LA AT A AR A1 45 3

brk Fl sbrk——HEEHIE B IR/ P E— AN EH GRS EAMEE).

ik RIGFEF AT AE GV R B 8 malloc()F brk(). 41 5RAR{EF malloc, malloc FE 2
YR A brk A sbrk B, & BAME—RKEEHIR . BT sbrk [mFEFEIRMEE T H— K BB EIEERA
FIRFIA RGN, FrLAWRMH T malloc, A By 1k T #2157 5038 BL46 /N O Rl REdE .
FEARIRTR LUE REB IR 1A RAE WL INAF, v LMER mmap RS0V F KBS /dev/zero 3L .
WEIRBLIXF AN AR, BT LAM#EH munmap RGP .

7.6 WA

FURFHIAFEEHENNBEAFRMEN . DFENFN, SN0 R HEE Rk
G, WRAHEOWATRRE . XREFEHERFSNIMM—LI2T —BRE KN (AR
) AR ELIERREF. MXFMRBNBRFLILN, IANFEEESIER. A0EKS
RN AR T Z AR IR B 8], A ENIAR BRI .

HAGRR P AFN R ER — . AETARMAREHES. B TRULARMEREASS
R BERH B RAESET, HHEEHESAFRARMEY. BT CETETEIFAE
FBLRCEESS CEBMAIE R B KN AFEL, X C FRFPEM A malloc()R free()it
ABRAIEEHE, H2H 2 HDUP AR [

« BBERSEEMEH KNS (FRA “RAFEE .

VR R AR AL T break AL, IRIOFEFRIE .
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o REBABMERKAE FRA “AFEHITE".
XA BRI AT 2 — o AR IR E 53T F) P A7 5RO T8 T P 53 9 SR T
B, #HERE U R KAE, —ILHIF AR B AR WA

R AFIHR

R %A M malloc 5 BN A8, EEENGEZRMARE free RAENE .

Yo R R 4ol 4o TR A free 5 2677 49 malloc A%t B2, AR AARTHEC 28R T A AR !

— A R F R A TR IE1E A allocaOR 2B A AA, B L LEFL, 48
AR alloca 84 H 3B, €PATHBELE) AL G K.

BAR, XHRER FARLAZCNGIHMAEGTHERGLEMN. 2Rt RO LEGHE
TR R OLLE, XAET ARR LGSR AR —FTFA R R, FEA
F$RAG1E A alloca, B A€ RHF A —FFTHALE F ik, o R R AR LR LFHHEAX, alloca()
AR F BB E .

BAMER “ WAFMIR 7 XA R B — M R IR ER DT . AR E
] AR R TR R R KRR . R RGBSR EA W R RS SR, A
BERRIZAT, T EKKARAERE SRR EES .. BAE (AEX LB RN
FHHAGIH, BEVRAAET RS (NAEBRZBR), XFEHMEIN T 2R K T/E I
W&, BRTHRE. AATEERR— R, MRKAFEE S C R SR 4K,
B4 malloc(fT 4 BC B A B H 2 B B0 F — KT HIEEER 2 (R T (Wi 212B,
<R 256B). FERIAMRMTEIT, BIEETEAFERERIFAZTT, BNRGEMIZE
ITEERSPHER. WEWR ER, HEROKN 4 ERME, XEARBRERSE &AM
[Flo 7EX4ATH) SunOS iAH, AR B AMAEZ (W7 A%k 4GB. H5L b, FEBERE At i)
WAFIEARIE RN FRN, BRI SCH X O FEsR T G RR B A i (A BEBRAE (1994)
B 54, MERTE 20 KR, IRATAELRHXA R Ol MRHI ZRAE' .

anfaTe i A 7 it

MEBEN IR E— NSRS RE. HE, A swap arWEEH £ /DA HMA#Has
[ : ‘

" B (2002) MIERHLADIA 32 60, BrCLEABRRN S M BHEN 4GB, AR ARCA M, R IR
F| 4GB MR HX MARFER (Fig b)) XMERMEA RN . —FHE
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/usr/sbin/swap -s

total: 17228k bytes allocated + 5396K reserved = 22624K used, 29548K available
(3k3t: 177228K &4-Be+5396K A TR §=22624K €./, 29548K T A )
£ NN Z TS =BI0UK, BE VAKX R ELERD . B0 LM Al —
Y5 /usr/bin/*stat T BN netstat. vmstat 5. WERKIAAKH WA AR —AATfe
IR LR A N R I T WAt .

BRUTRLERT OB B EFIRME

BEAHREER TLF, RAPFe§EiLT snoop 7.

snoop Z SVrd ¥ etherfind 498 Xdt, ©MAM %L P #2040 (packet), FFAERE 435 L
B, RTVAEF snoop A AKZF FT—E2RENE, LRk A T TSRS,
XA T A % HEHE AEF A ) ——snoop 4 £ T RS R F P HIBEMRRGIE P L.

{2 snoop BAF A HHRE -2 L. © T VAL snoop it A S AARE T35 F B
P h—ANEEE, RTARTMGHARRE. FRGSERERLA TR AR, wRIE
S FAEA snoop —a, HRAKTAREIIES T T wd8E, TR “FR” RARHHANE,

AP B E AT BERERE, BEERARIZA NI NI, VKA S HnIE W
AR RIRRANE, ARATLMER “ps—lu /427 @r @ RERFIARERRAD, WTFHR:

' S  UID PID''PPID .C PRI NI ADDR SZ WCHAN Y TIME COMD
8 S 5303 226 224 80 1 20 ff38£f000 199 ££38£f1d0 pts/3 0:01 csh
8 O 5303 921 226 29 1 20 £f£38c000 143 pts/3 0:00 ps

PRk SZ (55t LA T T B3R R FIEERR R R/ (an SR — e AR 4 DA KB 7R ) T I Y
KA, ATLAEH pagesize 14 ). FFEHKER XA w4, 7 UKL 3hA& 2B A 7 REERE
FIR/ANEREEIG K . R — NS bR AWK T WA ZE D, EmA rTREHIL T A FA I
—ANEFERNIER, BHIHTNELR —TEEEENRBELS. LI
X-Windows V. FH A2 Kl N fE it I i R 2 8%, #4 Apple Computer BB & —FF .

R4 H 7] LME A E K malloc ¥, HU/EERE BAET L, FLNEZE K7
SR, Fo— LN BN RIRA AR . EAmL:

man -s 3c malloc

AT LA BT 3 SO LT, WS TR 9 malloc ZR 5 bR #K . HINBERRE] T IEHI AR HU% . Solaris
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2.x _E i) SPARCWorks TiiR#8 A — N R KRR R A BOAL I A A7t , ‘E AT THUR T Solaris 1.x
b — SRR () malloc ZEEREN .

NS

BHFA printtoo———/ W #FitttiwAY Bug
A A IR ) S e X AR

0; 1 € 10; i#+)
malloc (1024);

for (i
p

X R B A exxon valdex', EIeARLE W FTA A BATM IR E &,

EH—KRHHERZE, p R TREE, bﬁ%ﬁfr?aﬁé’]ﬂﬁﬁtﬁﬁ-ﬁ “HER” T.

& FIAESRHFLEISAC 84, CRAZBIFF, LREHBER, KE RGN FRRBT
FREKRBE—I8E 2 A A AR RS (EERAGBRZANT) ARAAR, FAeN &
& F il 1K

F Sun 23], HIT —AH M)A printtool 2RI K a9 ], 28] &4 Scott McNealy
MEBLAGLEZET —ANBRMERAHATRRRA., EREARKREZES, TTIURAE,
Mot TAESETAFARAR, HRAARTEREFADL LA, MRS TXAFM, AHHA
AHEth— A8 BB 64 Bug 384 E AR TAR )R EKM T .

BANEZI, FARE “printtool” AL &), €& print ¥4 49F 2 Fd@., & “printtool” X
MO £ 3 R NS ERIHHARA MR GRUEZAGTFLAHEA, TLZFHAA
WA BB . M prittool F25 )5, AAMRRAELL. 2248 ps —lu scott 46 BT
printtool R & 3| RN AR, CAYGERRIRIEK. KT ZIK printtool AL 69 % 4
AR

printtool #9i%iH1&E N Be—A~4 % £ il (named pipe, —AP4FFREG M, AFANATIAX
th A2 478 15), HR € 54447 printer #A2B1E. B, AN GTERLZE, R
printtool X+ 4 & -&64 & H-E4F printer, CRRABARLE K. A AR Bug 69 A EF MR E
RABETEHARGEAR. SO EFTHEN, 2S%EoR—&NLe A A RRA vnode 4B LA,
B Fisgd. 22, AFeRizemei At RarmT 1K,

#R, SAPEANETEGAERKE RS BIRNE, FJIATEMRETHA 1, FIAREA
AT EABARR . XA, H Y EAA AL ZHEE vnode RAKIE RRWBR. HRE

"o, SSIR—UCENRMIR. 1989 453 A 24 H, EFEFTROUN K ERE Tk AdEE, S 1100 J7 0 KR i 55
BRHg, XRREA LR E WM. —FEE

Ogs b, XRAMREFMER. LRRAEBTRN EHRA IS S AR R ESS ARTERE. eMkmREHA
FAXE b (r38E FE D BBUAR I BOE — A RN BT DL 7™ i TR R P £ 5 — £ Bug I3 IR B
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F1TE HAFHEX
BAMGEME, AHILE TP HNAEBOER, Ribkk, SE4AMBH—REHI =
R, B TAEEREETIER G R4 FHREE,

BAV/E vnode 71 A HE A FEFEET XAV IR 1 K6G Bug, FREIE NALA AR
FA GG ARAE R BT AF | =L, KRAVEST printtool #AT TIEK, LERA—FE2EGEE, R
TG R A TR A) & printer F— KD RE. AARREE LT, BERMARLT —
uX, IRZBGL LELEHRAT EAR, mEMAEXTAEA printtool T .

BUERGARFANSISEEEHNFEN . WEPRTFSERERESSOACH, BT
FERA B ERNRE. R -ADHEREFEIRTENFR, PISOERESE TR, Frl
ST MEEREEAMPTR . AAREFERASFN, EMEESETERS HIH 2%
WA AT A BC R 1k o R M BR AR, e AT BE R BRI LA N AF E i R W R 2,
i RN WA P R S —— T RS it . AP I AR AR 1R AR (4
KL, DA K2 B AP A 2 . BATRIIN S5 T — L8804 TR A T3
STAT AR AAFE L

7.7 BEEENR

BIRM 20 AL 70 FARFFIALE UNIX _EgwFERt, FFE A—#, RBEHHER THEA
W LAIBAT N IR

bus error (core dumped) BE&4RE (ERB&)

A

segmentation fault (core dumped) B#RE (FEB#M)

L XA IRZAEE IR 8RE BX 5 R A RS R I EER
BMERE, L AE B RR AT MRS FIRERELR, T HREZE XA HHER
TaER, NEASHKRRML.

REZH SR TR —AFEL: HRRERERGTRNBINRE, MXNFE
e RAAT R b DAERAE R0 0 (B SR SRR B K. B ERAE RN B R O UER IR R ZE AR R 3R 4E &R
GiA L EAHE. XE, REFTHIARIZITT SPARC 2] SunOS H I AX PR A 48R DA K
FEAERR I SR

WS RRERE —ANVE B AT RN, eI RS, BERGET R
HERHERE M5 H5ZZR. [t —FEEmS— RN, & UNIX 24
P ERRS, BENHBRFRESTILVEAEH. EREABR T, HEAERS “ REER7
B CYBER” BFEERETEREMEIFE L. ALTUAXEFESRE— MG S LERF
(signal handler), FHT1& B FIBRE KMV .

155 2 B T AR ch W = AR 16 o X R T R AR R AR R, B BATR R R AR (3
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CEX&E

RAR ) RATT T D . Eit, {559t 2R AR . 7T LUE S B 45 S 0 3 30k
F13k S usr/include/sys/signal.h T f# 5 £ X K15 B ’

o om0
s

=
&%Wi*’:fmg SRIZ P

# PC LHRIES

WA, 12524 HHE ANSIC 8§—3 %, 5 UNIX —#, CLEHEM T PC. #lde,
PC #25 % 7T vA4£ A signal()& # & 4% Ctrl-Break 125, Frab A P A XA+ ik b B2 4.

# 4 PC _£4% B —A 4432 INT 1B ( Ctrl-Break ) 155 6913 54242 5, iLC TP —K AT
R P AE Efe A RB AR,

o R AR UNIX, #H%E — M5 BAERF, ALK control-C (4£i#4—A UNIX
#4249 control-C AIE—A SIGINT 125 ) 2 5 6 RA K EH LM AAR LR E . TUAEA
typedef kA Bh Rk 2 X AT 54383k, HFE 3 FTH X5 AMME,

FAEATAR AAZ 5 6 R AFF, AR AL I AF AT & 38 Ao —4T# include <singal.h>,

XA BH “core dump” EAMISKIE TR EHE 2%, VK FT B A7 402 BBk L IR
B (kR core, FEMELY) HIER . AN AR EZREM BN E S8 T+ 5
4, {2 “core” XAMANIMRPHIME “ALE” KR XA .

7.71 BEIEIR

BHY b, REHRILTFHEHTREFHIEXETIREA. EZURIEEER, £2F
KBRS TR AV RNE SR, BiE AR thhk B4 . 515 (alignment) ) & BB 2
BT R B E b R B TR/ BUSE N AL E b EIRBTH RS S, R
& RISC %24, #FEEHIEXTT, FAELERRNFTAHRNPINEESHFENNTFREE K
BE®. @il a NI EJRBRAE—4 Cache ITE—AN I TE A, 7T AR KHLfRI{L
(3Fn3E) 0 Cache 4 il 28 F P 778 2 B TCIX A (I BE 1

BAVRIE “BARTAREBS BRI Cache 7”7 MK 5% /DF Lai:, FARAIH
bk FF XA ARIERBFRXA R B, MARERT LRI ENFE T, HElTK 2
] — B3 il 41, V7 3] — A 8 F 5] double ¥4 i, Mkt R Ao vF 2 8 HIHEHA% . Fir LA—~ double
IR LA T bk 24, 8008 5% 32768, {HANGEAFfit T-Hukk 1006 (F4'E Toikd 8 #ERR) .
AN Cache [IR/NREIDRE ORI, IXFPE R B P35 AT DURUE — AN R F EER A
L —AN T8 Cache BLIL 5.

X T BT A T T B A0 B K B R L BRATTAR RS B I B RR, WY AT IE AW ATE, H
JAARERER NAT B A L H584E b, “EERE L, SIWIRERNTE” B A0 “RBUCRX 5
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F1E XWEREF

HuBEEIEAR R ARSI, 25— BRHR . BVFIXH AR B IR 2 B R A AR 1 4R
P BESRTE DR KA I % 4 — A Fortran VO MBIENFIR. —ANETIHE MR N

=

union { char a[l0];
dnt, .7
bu;

int *p = (int *)&(u.all]);

*p = 17; /* p PARAFARURXIR-ADAREER! +/

R FBABEHIR, BB int MECEFIREL a £IEE int 1 4 FI3XTFH,
BTEL “a+1” BOHuAE € RAZ int W F5. RFRATAEEX N IEF 6 4 NF IR, (HX
A7 i) R BB AT char X 5%, IXHUER TR — AN H501% 38 R BUASKE 55 1 o i
KREES, HEHARRNBIFTE AN FHER.

ikl A ECAEALIE (EERFET) KRIEATHF. MR, EREERRN FHFg
BIRXFERINFFER, FrolfEfF axt eI DRt A R O BHE X . (B2, HAbfiie—
/> char fgEtE6# 0% int $REFIT, B HIIMEIORLER. JUERT, SRUB - DMAETHE
KRR A B LR, BE, NESHCRIEEIE, mBRiHhAE S T 82080
AMEIERBKIRY, FrUENARFREX %, FERRER/LFAEUE. SE8iRt
ATREH T H— 3R HE EAFERAFT . mREAEE MW EIET, HRRAAK
Al e B XA

7.7.2 EREEIR

BUER BB 15 #l (segmentation violation) N 1% L RERE, R RITH X BRI C 2 4E T @
Fo 7E Sun FIBEMFH, B REH TAAERERIT (ATTZFBUAFRELS) K558,
MiZ7 5 WEE & B TR H— N RV EEAEEE N R 5 R . R 5 H—ANF
AL TFRE b2 6] bk, #BAE REE S HT T — N DNERES5EBE RN
FPanT

int: *p ='0;

*po= AT /* BlR—ANBAER </

— MUz A2, SRR EFIFENEEY 2HTARMSESR5IEN. MR%
BiRANE, BEREGRE N EERER A RS R R RE .

— AN 2 bR, WRKRWIEA R A T BB R FHE G4 BrE i
BN S, SR ERZER, MARBRE IR T4 K2 B KT EHUT S #se
ik, BEh CPU &FZ bk, RJEFHEERIES MMU.
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CEXEA

mIZHERR

IR (E R AR 14 B 5%

TR L& e XA .

KIKEATEMN, AARNKZAREHIRE XL Bug 89,

Whms: HE— MMz 5 R EBLERMRE LR ZFRERE T, LENTHP—FAF
FAHRIFNIEL, REiEE.

EATR AR .

FEVRIIARS R, X ARETREHE RS HRIE T Re 2B XA 8B, hrTRe
PR Bt L (R4 B —MEREED . @ANREE, IRIFEFFIREAT T B (nfERR
RE TG iF BB R E DD, WA REIRE 5 SR, TR B 25 4
Mk BEREIEHAETMRRN, THERAFEEWERB RS & BEfF1E. 4FE
B FIFAT0H IR M B B AT RS AR B AR AN =Y, EAIEAATE 2B R T K
IE IR o

REHER

SunOS FE— EiE#M Bug

R, RINAFARLE—ANBESHP A, 4R L £ T ncheck AR FESTT AL
IR GZE, KRN+ oAE Bug, BAHELKSHHFLT, 144 ncheck ¢ B 69362
A T K F LA PRI XA £ 4.

[#) A 9 JE R 2 ncheck FiKiEAT printf, AR EZMRG| A —/N 2184t 7| ALBREMN.
FEPFAEE G T

(void)printf ("%$s", p->name) ; )

% K % 3 Yoyodyne Software 23] 6942 5 | 37 F & Fl —#+ "% °k 64 7 ik R A5 XA P AL

if (p—->name != NULL)
(void)printf ("$s", p->name) ;

else
(void)printf (" (null)");

Rit, EREZINELT, TAKAEHBRERS, €T BKES, XTAFRFT]A
84 By Bk
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F1E MAFNRS

(void) printf ("%s", p->name ? p->name : " (null)");

# 3 ATE B2 AR R, WD ZH 7 R BIeAR R, fa 5T
BN i AN, AR LT BTk
if (RERX) RZAFEHNIES else RERXNFHIIEHS
REX? REXFFHOER: KL N TR 0EH
BHLT, FHREFRESLE, FAKRERNHHHXAE—FTHE FRE, AL
Rt ERARABIGI, 128, F7REAE—ASHRMS A RE S —AFHRES, R
HACT , ARARHAE A A T B & R 4 90 by BT TR AR B 9 F

W H SBBHHR LA BERR R

o fEERSIH NS ARAEIEH .

© RERSIH—ANZEIRE (BE B TAREREFHREIZEH, FREKRERED.

« FERBGBEMKBRI AT YR Flan, WREE AR SCR B E R 5B
Bk

o FZET HERREUEE R GEMAFRRERELIETRD.

FEEAN VLRGN TR, EAELARSHRMNLERZEHELT, BEERERE
CPU Xt #EFE 5| A7 (0 — LA, T BUER R I MMU X 3ERE 5| A7 ) — 2205 DU
4%,

PURAESAE A, B2 n] RS BB R (0% WG AR E IR A -

1. SFESHEEIR  EFR ST 2 ATAUR KRG W A7, B0 [ iR Uik — MR RS O
Y RARBRERRAEFT R T BEIR, HARENRERFIIE T BiiR,
AR AT BEBAEAFAET H CRATE ) 58 =R T e S BOAEHT B0 R X ST AT RS ) 73
VHERAR. ATLMBK free KA, fERHBINZ FHKEEENTE.

free(p); p = NULL;

XFE, WERAEIRET BN JE A %IR8 E, 2B FREAE L L AT T BAE .

2. U5 (overwrite)$EiR: BT HA U FENEIE, 7EHADECH A 7P 2 55 NEHE,
WS — S R A5 (RSN AL K P A7 A0 X385 N B AR 2 5 i AR X
B

p = malloc(256); pl-1] = 0; pl[256] = 0;

3. BT RBMGIRAER: BIBE—ANNFRFEIK, BB E 48 malloc 73 FL I A
17, BRBBANEMFHPRINAE, BRR— AN ERMIEE . — MR W SRR A f7A KK
FER LS ALE for(p = start; p; p = p -> next)iXFE IR FIER —ANEER , FHAETEFR RN 1 H free(p)
ER. XFE, T —KIEHERE, BFERASX CEBBUNTRE#TMHERTIHEME, NiiT
AT TR 45 5 .
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i EERPERTE

Pl AR EABAAE G F R R E BT AL, XTI
ZEWEEATHERKLNAE, FTLESERT—ALE QAN LR AE, R T:
struct node *p, *start, *tmp;

for(p = start; p; p = tmp)
{

tmp = p -> next;
free(p):

RRYRRF= BB ?

Yo RARHFEFITEHANGRL T RERZAAITARELCHEE, BAFKALAE—F “K
AR 13 8 FLE ST VAR —AF 8 04 7 ik deaX A AR R 5 H b A T Bug W B4R R 5 P k.
Z2FERFRTERATTHAR, TV dox 94 TEATIEAZR:

% dbx a.out
(dbx) catch SIGSEGV

(dbx) run

signal SEGV (segmentation violation) in <some routine> at 0xeff57708
(dbx) where

S RIAET AR ZIAREE, ARLPEARTRLTEARNT.
122, WwRAHNBRTHIFGEE:

fetch at Oxeffe7a60 failed -- I/O error
(dbx)

AL, FARBRTROEZAT., L@XAT S35 3302 7T oA IRER R 41 69 34X b Ak,
AR VA £ R AE C-shell T 8 B3 AR B 44 K PR,

limit stacksize 10
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F1E HAEHEH

AR7TAJE C-shell F AR B ARBER A R KA. E@IEG 98 Sh A IR LR
WEA 10KB., X—FARGEF—N PRI, FAECETSETHAB4ER. B
KIRBALF — A BRGIEARAE, 12 B R HIEST, RN LT RS R T ZREK K )
EGFR®], “TVAM swap —s 4T A LXK 6 K.

LR HBUAFREHER, (AR REETRER A . — M B MR, IR “4R
BB, TREFRR VRO HE A (] 2 Ah, SXRESE — A AR N & AR P AT (5 B e e
Ja#ik. WRAR “AEIR” , fREPRRRRIAEERZ A, R (5D ERTRRK N
AR R . XRS5 ERIE Bug, AEWXECIHR. EHK, Wi BT —&RFHT
FLRAE, AT LA B oI T T A il Ao

7.8 #ebit—F—— “Thing King” Al “Wifi ;32"

FHEXT A AR H Jeff Berryman T 1972 Fi'E, 4R TIET MAC THE, Jfigfr TR
WIREMANGFREZ —. Jeff ZOHLEANFHPFRIE, METAE RIFE MR XA S,
At . 20 2L ET, ERANENTIRETREH .

b3

XA — 4 IE O EHE TAES A XY, J8B T Project MAC Computer Systems Research
Division. ‘B NiZA4 8 Hll & A0 B kDA SR 7, I T LUBE f Bt BEAE A ) R b A
YES kL.

Fim

1. #A1EFHJLE JTH Thing.

2. Fifi i) Thing #RIRFFERE T, SFTRAF 4096 4 Thing. 2T F— M T E M Thing
FRA “FAAR.

3. FTFEERT MFRAE R0, WA DAFBERER .. ERSENRD, TEENIA KA
T
BIERE-ANEN, EUEFIANCE. SMEFREFERNMCE.

%4> Thing #A H 2/ Thing 5.
AT LAY Thing #ATH N, SALEFRMHETHRIE .
HEEHUE B &/ Thing, A SF8E HALETF ) Thing.

8. Thing A 7EZE A] LI 4 RE 4R I

9. 2 f Thing King %118 XA~ Thing j& A7 T4 e FE B .

10. —> Thing ARB s K I TG, & AR 13 .«

11. %7t Thing King A4 fE73 2 Thing. ‘& FT45 1) Thing $(LL 8 H3EEAEE, XFEAT LA
A Bt > g5 M T

o - o
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CERpi

12. 4 Thing A 7 R4 HE 1) Thing 5 . WEARHTL H Thing 2 TAEESFA:
THENA, ERATUSL AT ERE. MRS T-ad, Thing King #3541 Thing AT
MEPEHIEIER N MRER N ORESME, CREREROET, AR
K Thing BRILABZETF 1) Thing, 28 LLK& I HTH 1 Thing ARHFIA B B . 28 HR AU E St
FFICRAT T Thing A T. AR, REUATLAN % Thing HEATHE, TIHRIHFA L% Thing
RS AP

13. RLEFHIA K Thing Hot 55 HoAth % FAH 7] - Thing King #4441 W4 Thing 2 WBAr
BT LA B e BB FREATARE, BT LMRA T RS A4 IR T HoARE A9 Thing, BIfE
% Thing ) Thing 5 54R¥] Thing ] Thing 5 4.

AR

1. MR4E4%4E, Thing King A7E—5K BRI BB IS Fid, 38002 — 26T (Frigfes
B, EATTRAES 2 3B Thing King LT B9 Thing A7 F7 &b LA & 41143 B8 T A1 6 F

2. A 13 AN RRE SR T, TR Thing S#2KML, BIFETHE
ZNGE

3. Thing King 4 '& H .Y Thing, H 44 Lot R H Al Thing —FEK B3 T A F
Z 18], {H Thing King (75 4% Thing id TYLE, HEE—HAREEHE,

4. I EKFN, LHEWBIER Thing B A BERAFTZEM P, TS 8 84 IR 10
Thing JUSBE A BEBIR B BEF, XH A TRETHKERE.

Thing King 5% !

DUAER AT LT AR 2 PR S S BRI E R R A B —Lg ?

o
HAHEEHAEILE W “FH57 .

FRAALT T, I 4096 N7, AL TR—R ERFEBEE “AM3H” %%,
AT AT AE A AR, A A IRERER . AR K, THAMFE KT .
BICRH —RANLE, ERTE LR, Frf SRR AL .
BAFIEE B K “Ealiat” .

HERE AT DAXS — AN HHAT “5 . SRR T S| B ERE.

AR GET I H B CRFEY, REESI RN E.
FHRALEN T AP A R85 .

- R RIUNAFE B RUEREA LT WIS AL TRESL .

10. —DNFIABEGIHAR RS, Smdchs “187.

1. BRELAGEE RN E R BRI . EANTEHRER 2 s EaF iy,
XTI .

12, ARSI FWHRIER RS e Bt RSP 1 Bl i T
WA, AR AT LB S s . R e T, BN SR Lma e
M AZIAGFS . MRAEZREW, ERIRAEPRIBRT (TR IR E K,
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F1E AMAfH R

&ﬂ%%ﬁ@ﬁﬁ%ﬁEﬁﬁﬂmﬁ¢,%m*%%@ﬁﬁﬂ@@%%%%%%ﬁoﬁﬁ,
SRR DS 7, (EHERR IR 08 % 00 S S A T i o

B.ﬁﬁﬁ&%ﬁ%?%%ﬁ&ﬂﬁ%ﬁ@ﬁﬁ*#oEwmﬁ%ﬁﬁ%%ﬂﬁﬁﬁﬁ
W¢?%u&ﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁ,%u~¢ﬁﬁ$é%§ﬁﬁﬁﬁﬁﬁ%$%,Wﬁﬁ
) UL 7).

LRA

Lﬁ%%%,ﬁﬂﬂﬁ%ﬂ%ﬁ%~%ﬁkﬂﬁ&%i,%%ﬁﬁ“ﬁi”m?ﬂﬁﬁ
HETALE AR EATEA.

2%%13m—4%%%%%&@ﬁ¢ﬁ&ﬁﬁ%ﬁ&ﬂﬂﬂ%wyWﬁﬁﬂ%ﬁiﬁ
BTzt

3. EMAFEEBZBIE A O, Sk A Lt 0 — R R 75— REZE
ﬁﬁ@ﬁ*ﬁ%ﬂfoﬁﬁ,E%ﬁ%iﬁﬁ%ﬁ%#ﬁZ%,%uﬁﬁmﬁe

4&%Lﬁﬂm,%ﬁ&%%%?ﬁ%ﬁﬂ%ﬁﬁﬂ&ﬂﬁ¢,ﬁ$ﬁﬁﬁm%?%w
SE AT REAAT TRAE R T, 3T LA 3o P 77 M 2

EUREFEERAS |

BRTR

MIRERIERESHESLEER

#include <signal.h>
#include <stdio.h>
void handler (int s)
{

if (s == SIGBUS) printf (" now got a bus error signal\n") ;
if (s == SIGSEGV) printf (" now got a segmentation violation signal\n");
if(s == SIGILL) printf (" now got an illegal instruction signal\n");
exit(l);

}

main ()

{
int *p = NULL;
signal (SIGBUS, handler) ;
signal (SIGSEGV, handler) ;
signal (SIGILL, handler);
*p = 0;
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CEX4#
BATIAIER, W4 BT,

% a.out

now got a segmentation violation signal

ER: ZRAHTHEHOOHTF. ANSIFRES 7.7.1.1 TR, ERMIE XA
DU 155 AT U8 FAE b v P o 808 (40 printf), REFFIOAT R R R 52 LI o

fRRAR

&£/ setimp/longjmp MIEEthikE

T&@XANAL A2 setimp/longjmp A2 S AL, X AF, A2/ A0 B — /™ control-C (4%
SIGINT 25 4#5i#4 UNIX 254 ) W4 €23, fRLikb,

#include <setijmp.h>
#include <signal.h>
#include <stdio.h>
jmp_buf buf;
void handler (int s)
{
if (s == SIGINT) printf ("now got a SIGINT signal\n");
longjmp (buf, 1);
/* RAB|E */
}
main ()
{
signal (SIGINT, handler);
if (setjmp (buf))
{
printf ("back in main\n");
return 0;
lelse
printf("first time through") ;
loop:
/* EREWFR, & ctri-c */
goto loop;

354 A#—*—/‘?n = %'ﬁn

[)

s a.out
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F1E NWENEH

first time through
“C now got a SIGINT signal
back in main

FERG: RGIFASCREAER 5 A B Fr A 3510 2 o 0 CBR T4 1 B A HE BT R AR 25D
WERAR 5 RAES — KA printf I 74, ABALESS 5 AL BRARFF A ) printf o FUHEIX X A5 5L
SRARR. BAEXBEMEH T EITB, BAMEE R 5% TR ER VO,
PREEBLSE AR AN BEAE DA B, e T g 2
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Aft4

BEREEAEAZ BN

AT CELB TR TAEE61R2 E? AR RS GE/TRER G127

A UNIX Z24F, TG TEEIFM, RE—F Pk = Naiey FREATET:

1 X —A G Hated UNIX vm A%, FANRBER. T7 08! R FETE LA
BATEGARAS 64 R big L T —42,

2. etk 9K AL A A kernel/unix.c 4.

3. BATFATHA

cc -04 -o /kernel/unix /kernel/unix.c

Rz, EFBIHEL,

HAXARE, ek, NE5HAACETHE TRNF—BE AR,

—A.P.L. Byteswayp’s Big Book of Tuning Tips and Rugby Songs

8.1 Portzebie i &l 25

HEMRVFR U HHIFAA R, BATRENIE A ESE B K R AR AR E 2 A SRTE
RIBRIER T o« SARKKE AL ERRERIA KR, X HIRH BTH), B DEAERR SN
BREMAINERRST . B, AL 8 ERIT M ENUE P REF RO AR %
WAERETHIZ R, KAERFEENLT . TR MEBZE, REAER—T2EA
HITHEEHIRLEZK Donald Knuth 1 & . Knuth B3R 24K — BB THEE RS, M-S T The

169



CER%E

Art of Computer Programming XIS HMERBENERES, JFTT TeX HIRRL .

— M NG ER, Knuth FEZIE— A IR E R IEAL i 2 % WA BRI
HIRLEHIT L, TRTIE T —AERKAMLMZE L. 19574 6 A, Donald Knuth ff] “The
Potrzebie System of Weights and Measures” —)'CtﬂfﬂZ-E% 33 $I MAD Z4& . fEIXE SCEH,
XA JG R A 25 T EALRF2E 5K ) Donald Knuth 145 #4757 24 5 0 J 397 68 S 40 1 2 41 P
RS . Knuth BEJE MRS CEBAEMET. ROXTHEBEE, AR HHRE.
Potrzebie R 4t BT A FE R A FEA VAR AT LU R 58 26 1 MAD Z4& k51,

Knuth f)3CESRAE BRI ARLE MAD 5238 58 BRI L A% B 47 1+ BERIRT R AR 2
AL, 40 potrzebies. whatmeworrys F1 axolotls. ¥fi4% MAD & i # K ¥i, Knuth [
NEEMMATEREHAN BT A6 EEEHERENMS. S EEAFFABRE kilo. centi LK HAt:
—LENHIRTS, FTLL Knuth [f] Potrzebie — A AMTEEMREA 1T T8 M. 18 Potrzebie &
BERGEMGCR, WVF/E K% E 1A 6 B R KRAT S E R .

0 Potrzbie R —HF, KT R TLIEME N X W MEENT WEFHKB TS REH
WEREIR . 2P R O AT J7 B0 R R 15 i SR R ) 31 25Tkl 25, thmi’
Y10 H30 HET 12 A25 H

T4 Knuth HRE T —HF, WM EAZERFRE, HEMERERSEXAEF. A
NFERFRE, T BAEFR EFRETHASRNSEEENR, HEHEFREEEIE 11 A 27 HRE
XA HFR K.

A FREE T — LUt R A8 T SR 2 AR C B S IR 6T R EsE—
RAWERHRR, H5h— %ME&@@R@%WWWﬂ%ﬁﬁﬁo&MM\*ﬁﬁ%ﬁﬁmﬁﬂﬁﬁﬁ
fE RIS RA B HidRe T .

8.2 MRIRAERARHEE

Kl#R(icon)Bi# Kl (glyph), & —F /NN B T B A= AL I R . — MARER B
B EH—AMEE. MR —AERE, BAEHRENGEERE “R7 1. WR—AIPE
B, A4 e BT ARER R 2« I 1 B LA — R 51 3 BB Re 9% F T4 B G - 241 Iconedit
XFEMTARSEHTLEN, effrmbrg —ME— RN ASCI 30, 7T LAk
—ANEOREFRAE. ERFENREEEFFHERRE —fHAEH%. #£CiEs
A 16X 16 HIEEHEIERTREMn T -

" Knuth ##J5KHIN, The Art of Programming B2 1) “Art” R 5K MIRFM Art Evans. 1967 4, 243X JLE SR04 HBL
i}, Knuth 7F Carnegi Tech 2847 T — /N % @4y, £ I Knuth WA BLARIR 5 04E B & Art Evans th7E37, BbAh B4 L
HHUMBMEF M. SESHHANBRIIME, SUHERIXMEERMEEN, EAEMAE, 1 Art AN U AN SE bRz .
JG¥, ¥4 Knuth 3873 ACM (/& R, Ah7EE R4 Lecture L KRBT Art, fEXASEIERBEN T ERBETR D . HRarLh
M Communications of the ACM, % 668 T, % 174, % 12 5 LHEFXANDIE. Art Bk “XMEELURKE FhLIEREM
RMAEFRBRSHE. 7
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static unsigned short stopwatch[] = {
0x07cCs,
0x1FF7,
0x383B,
0x600C,
0x600C,
0xC006,
0xC006,
0xDFO06,
0xC106,
0xC106,
0x610C,
0x610C,
0x3838,
0x1FFO,
A=07€0;
0x0000
}i

IEWPrE BRI, XL CHESHEIFPRRMAXRER LR ARER. XBRF—
MEAH#define 2 XIRHESE S, RFEFELERMEENE LEGEFRF LNER.

#define X )*2+1

#define _ ) *2

#define s (((CCCCCCCCCC(((O /* AFHL 16ETHET */

EXTEMLE, REEFREQERREES, Brs Baif eI+ .
XL 5 S, FRP I B iR RE D K KNSR, LKA 7 7] LA AR A -

static unsigned short stopwatch[] =

{

s _ _ _ _ _ XXXXX = XX _,
s __ _XXXXXXXXX_XXX,
g AR X e o TN X XX X X;
S 5 CHRI Y WU R 4 W XX iy
s XX _ XX
s XX _ _ _ _ _ _ _ ____ XX
s XX _ _ _ _ _ _ _____ XX
s XX XXXXXx _ XX
s XX _ X XX
s XX __ K o at osn XX
s _XX_ X ___ _ XX _,
st XX 0 X, LN S
s XXX _ _ - XX Xt -4 n 3
s _XXXXXXXXX_
s _ _ _ _ _ XXXXX _ 7
54
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B8R, SRTHEMAAEAHL, EREBEAHE. b CiESEA)/\HEE. HEEHRA+S
BEEIE B, BERE HEEE, BNATERE R A A2 B TR i .

WMRIUEB WA LA, HFREFIX T, AT RESR I & — A TRAT & 1 RZ N cursor
busy” /MOREE. BZEAEJLERTM Usenet comp.lang.c H7 I 4 2= B XA H 51 .

FARER THELES R JEHERX L E X, BMRAT e URE AR RAT
TR ) )5 R o

8.3 TEFFARRAIRA: FEfL

FE5 1 T, BATRE T LB AERF RRAEBCR A — BN 2 R AR XA N “ T
HHEARRER, CHRIHERHEAN R R RSO R e B 7] — P R R, Hedf)m iRT — i th
BRGRRA.

C EH PR REI L —RANBR P ME ZHL. EWEERNT int 5 double ()R
B, A AR IR . LU T AR o il

printfi(" %d ", sizeof 'A’);

XATARGT EN AR — DN A AR R KR . FREH 2 B I 45 R 2 F R KR,
R 1 8? BEiET— FRERR. RERRHFL LM RE 4 (B RIRHLAE L int (1
BE)o FRHRMKERE int, RIFRAMN, ©H char #Hh inte X MESTE K&R 1 U
BETREET, BES 39 WRARXFERHIAK:

FERE X F , FAS char ARARAEHE A int... )% B TR AL T AE X F ¢4 float #4444 4 double...
BT R AR E —ANEREX, FTA S RS BT LR AR, L4k, char
#= short #3%& % int, ™ float 4% % double.

_ —7The C Programming language, 5 — /&%

XA AR AR TIR T . M RAETRARANIRN “BARHA”. ANSIC LT H
FARRRTHOM S, REAEFZHTEOEE. XTRERA, ANSIC ARHER T3 :

EPATTF 5| RAD AT

char el, c2;

* sa.  ®f

el = €l + ¢2;

CRAIRA” PN BRI FABIEHEAN T FERAH int 9 KE, ARBAA int AR
iThnikiE L, R Fatis Bk RRATRY . wRAA char 9 mikiE FLRRXL A BB FF,
R EFPATH R E 2 F 4 char BRI GE F 4R, TAER KRR,

£, ETFFIRAE P

float £1, £2;
double d;
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J*® on. Ef
fl1 = £f2 * d;
o R G5 85 7T VAR 2 float #4718 B 694 R3R4E3% 4 double B #ATIEH (Hl4e, d ik
A 4 double #9F & 2.0 FIARE) ¢4 R —4, FRALTAEA float RFATRFEL,
—ANSI C #ritt, #5123

*® 8-1 R T MW WRBEFA KSR, ENITAHRAEEFREXF, HARRTH
B BRAE AT R & R A R B RE K

F 8-1 CiEs PRIARIRFA
it il BERARHAR
char int
1% B (bit-field) int
¢ (enum) int
unsigned char int
short int
unsigned short int
float double
(REE € FHR R B4R £

ATk J& char. short int FIALBEHA! (TR signed BX unsigned) LA K MU2$E RUME 4
Ft int, AT int REAS SEREHWA P FSE R, BB LA unsigned int. ANSI C R
ANUR GRS R RIEEH S R —B, i DIAEERRA—XE T HIERIER P ELE
i R ERAE RO I .

HEEESR

15! AEESIEZA—BHBSWIER!

H—AREARKER R THAS SR, EKERC T, &F R 544
REEX, AL RAXRRA. £ANSIC T, wREATELHILRY, XUR
ARFARAE, TUELL A, AHAR I AN, RIG QG EBMBRA R L P AL
X
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XA A A FAE printf()E XAFF #%d 46E A FIUATREI EA, short. char 3 int,
R K A i 6 2 Lk ER IR —A, BERER T (RFAZT) REAKER int
KA, FFE printf R IACH R B L b — g XA, o R4 A printf KT int K49
%A 4w Sun OS _L#9 long long, #TAKLAXAHRK, BIE1EA long long #& XALFRZ %I,
T M Rk RAFEAOE, X R B A ALY £ 213 &0 ILT, printf B2 E A2 69 445 2 int
KA,

CES PR FEHT L IHLAMESTENE N, HAESHEEE ARG DA T RER
b, SRR ERBIERER B CiE S HPITXIES, BT R HREA MIEER int
5% double B /MIEHEAR (BIMMEEAIRAIITE) . ERNNABREIR G, F=1EEZKH
HHRBEER:

o RARBEHEES P —MIGILTB, &I T RGBPIH g8 AL HIEm
BB BN G — K AR K Ak T ARSI R A il IXFE, EEIMER P S EETRF— K
1, BT REAFEMESENEE, MAFTEMECNINKE. {EHERF SR
#BLA double ¥EBEHEAT BRI PDP-11 REf% ] L% B4 double B H AR, & HE#% double
WEPATEH, ToH AR A BRI B .

o BIEARBLRRBE KBS, BT CiIBESHITKENGETE, U2 CHEFER
R XA o

- EHEFRRARBERINTEZRN, TERECEERY C Biri. RRNKEHKR
AW RERM ETFXHBEEEEE, EE .

84 A%

ANSI C BRBURRIEK H KR C EF R —FEMATEERES . @ RBHER T HER
—FEE (ERAERID KR, MEESMELS ZHRBAIE.,

ANSI C i) e R B gt 2 R B — o R B BT K, S HRBBEEEFHZ
o BRI E A T AR A B3R ADCRC A5 B o JXAE, 4 3 %l T DAAE BR B0 75 B A4 A
Z(E AT A . AT EEFHCENE KX A, £ 8-2 BIr T IH P ek B B A & HITE
o

" EME— AR T printfOfE R ATEEIZ P, R IO RE LA i AR
int printf(const char *format, ...);

RRER—NMEZARSHEMEHNRE, SHNEBERTE—MLSHBRSEH, TR —BOSHRTHAEIRE.
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#*8-2 K&R C RIEHAE RS ANSI C [RELAYRT tL
K&RC - - ANSIC
P SR
int foo(): int foo(int a, int b);
14

int-fop (int, s int )

E X x 7 X

int foo(a, b) int foo(int a, int b)
int a; {

int bs

{ }

ER, K&R C RS ANSIC A (A R, K&R C KRE0E X5
ANSI C )R HUE XANR] AT AZE ANSI C 48 int foo(void); XFERITE R KRR H SR,
REEEELESERK CA—F.

X1, ANSI C I3 A A AT BEHE S P b A F sk SRR, B IR & To e A B L+
ZATHHIFE ANSI C Z B8 CAFAEM C RIS, FRufEH-BA ¥ 76 B 55 W o A F B 48 5 (|
RIGESHD RPOEREFM, BB ULkl XL RS S B SHRUE R R R AL 3
o MERTLATHLAIRESR, BRI, REBE TIER KRB IBRARME. oL, g
BURBLRA “UFRE”, MARMTEAE N ZFIEAE S, HLE4Ey 1B AR e 013 hn
RBUR TR ? ZadEdn it !

PRBUE AN T CIEFMEL, W HFIAT MM riE XX 5 (REAFFE
). MBI, 7€ K&R C H, W[ % — N ET int FIRE, RS0k T
FWCEN 2 int, WERAEIHH R A float, BRECSERREWEIE double. 74k i F 26 3 1 6% 3
PR, XEAE AR B B XS E P 2R G BB %k,

BRI, PRATRE BN, A A BEARBRBRIUR EART D RRKA, K5 N EEE
ENIEEY N ERB KN ? Z BT ABLXFEA, JRER N T Mtk as—Ff (0 4 5 #5 2 ]
—RKBE. WR A E LM RE, BRKFE S HEE, BHEEEEZX K&R C
AR (AREARE struct (EASED . XA IFR R AF=MERENSH: int. double
fatt. FrAMSEIE — IR, SR RS R T B e A 1T 38 .

M, WMPEHTRBIRE, BESERAMAESKE. WRSHFW N char, WFF
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Pt idi i) 2 char. Q0T SRAE BT XUAR I B BOE X (FE B4 SR THT 365 48 H S8R, %
AR BOC SERMER N, TREAETHREERT, HHF=4ER.

8.5 IRMITES2 M52 J

BAVTHEHEE 4 G0

1. K&R C R ¥ A AFA K&R C RBEENX

REWG IR, Bk S8 AT R AT .

2. ANSI C R¥(AR (JRE) 0 ANSIC &EENX

RESIAI A, Fritid S EOh LS.

3.ANSIC R#AER (JRE) F1K&R C EHEEX

WRAE ] — MR R R AR R0 FH B A 38 IR A2 SE PR A, i BB BT S ik

IR T IE IR

4. K&R C B ¥ A RAFA ANSI C FHEENX

WRAE A — MR RR AR S R BB A I AL i R 4R 71 5 2R 2, T ek Bt

PR R S PR R

FrEk, iR A—A K&R C B0 Sk BURA, iR A KIS H5| R HEH—A short 3
B, (e HALEN, I REG FBOLFRME S A BB 2 short KRS8, TIHRHE R
EX, EREBRIRE A int BEMSE. X, RBP4 DN F3(int)TTAE 2
ANFAi(short)e WIE—K, AL short SEFEAE K 2 NP ETE R T BRI HIE
Ho W LLE AR R A iR SRR, M AEARASAESE 3. 4 BiFp s FIhREIEH B4k, B
XA BOEAE & T oA R, T HSA 4RI NRER R RER. e+ Bx
T R R B .

X1

/+ ERBHEREX, EEHAHER +/

olddef (d, 1)

float d;

char i;

{
printf ("olddef: float = %£f, char = %x \n", d, i);
}

/* FIRMEHEX, BEHXARE */
newdef (float d, char i)
{

printf ("newdef: float = %£f, char = %x \n", d, 1i);

}
A 2

176



¥8F MLBFRARSHEAZ IR

/* HRBHEX, BEERARAE */
int olddef (float d, char i);

- main() {

fleat d' ='10.0;
char j = 3;

olddef (d, j):

/* FREHEX, BEERARE */
newdef (d, J);

}

B AR
olddef: float = 10.0, char = 3
newdef: float = 10.0, char = 3

S B 45 R

olddef: float = 524288.000000, char = 4
newdef: float = 2.562500, char = 0

FER, R REIN E SURAEEMBRA KR A SCUFA GRRZIH 2), BRITH

MAEAR—H. GHIFHEIRII] olddefOFIANILAL, By EIAER LRI 2R B K&R C
(1R BUE o B RAE newdef() i 5€ SUBAE EH A Z AT, GniFa% & T i AT A 3R 4F
DR Ay st bt o 0 5 SCRAR 2 TR A, BARAE T R AN SCR— B . S SR Bk ) R SUBHE
EHWRAZE, WIERRSKE “REUARLE” KHEREE. BT CHERITERBUHMA
HIER, PRATRESAEA CHamias R HAM K&R C AR5, 7E4miF 8RR MRS
1377 B AN A R HS I R R

mIZPRER

AT fE R B R K
ERIAGITF, AARZXEMGAMGNE. E— MR ZAET 5 S

void banana_peel (char a, short b, float c)

{
printf ("char = %c, short = %d, float = %f \n", a, b, c);

}
BB AL, 3237 banana peel()8) A5 .
1. KK BA Fa R A R A E LT RAAC, FiliXAR A o SUR B ey L
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CEXH#E
THEAE.

2. EHAMHAT, EEAREIAMARLR. %5 —/ union, RTAEEFHE—IMEL
#HIRE FH—/ME (BAMEGKETRRE ) , BAURGTR AT IEH.

3. B BORAHBE (&35 AT ) RE 2 AHAA SRS F X2
PR T 6 R . AR 6 5IF B IR 3 AR IL?

L R 0 R B SR 2 AV G 1 ARG T B B AN P B 2 [ B — B . BRREAS 4 1H X
BEH IR AR, XANAE AR BRI, ROt JEk R e s B U
XN E XILAC. fESEPRgRAE T, FATEN IR BUR BBCE AL SR, T ok B s S
TRUBAE 5 — M A T Sk ST AU AR OR B X FE BLI R A . iR B AE A RBLEA),
WA AL AR B . WUERFRFF AN, BURAR PR & [F Al 2K

AELE R R BAFNE X PR A # IR R XA

IRk R A T Bk G B OO A SU P R A1 8 AR RAS. 4o R R HE Sk A 64 5 B % K&R
C RA&ty, P4z & 369 2 X4 piZ48 ) K&R C NA& 695 % .,

int foo(); int, foo(a,: b)iirint- as it e o iR an ud */ )
4R B EA ANSIC BA, ARZEEHEL T LA ANSIC Ri&ahidik,
int foo(int a, int b); int foo(int ‘a, int bj ' {¥@ PO Wi 5

L — AT SE A AL HIRA B A SOAF I B BOR IS R RE B A BN . #E printf IXFH S
BBH AR B H BRI 5T CARTst 2 ntk) . EE B AN TIAEREL.
BT R AR AR T R R UG R B D AAE S B . B R DU B iR (A
R G RBIE R — B XF “TBTEAR” BSEAFAE, Ada if S BUEXHMK. C i
& WA LMERRXF I, A HEARER S Z AT AN BIMOLE . EERIR: EH] lint
FEFF

TESEERH, ANSI C ZRASHIBRANIFEY B C &5 7 HAH L EH—F AR T T .
fE Rationale "tk T A1 B & N % ZBRIUA AME 4 7 A1 6 7R AR B ISOF AR/
AR RFITRE A LG . &5, MIIREREBRIARE], XE/ - HiEFEX
WAL DH LRSS . BT ANSI C BRI WMz —HS 1, M — 588K
fEpTILAR, BAE SRR AR 2 AT TR AT — AR iE . NORTBGE CHIRF EBU M MR TR,
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I EHE E ML . TSRS,
8.6 AilaZikl 4 RERER Bl

MS-DOS F2J7 R EF 3 UNIX R 5 R e R K82 — B2 “ R ERE—TF
B ZE s O N M B — N5 ? 77 UNIX H, Lunfi AZEGR A TG00 N 24« — 7
1, & AT R RS — R B, XPEIT % F 1 (backspace, delete 55) A LAASIE it
BT RN . 8%, XE—FMANFAFENTEHE BERERELE
NSO I 06 % — F (B 25 B R R NAT 45 RUE A B8 BN O B8 X R 5 0t T84T
BATHMAREFEARN, BFEEFREESE —BZERBIAXNER, ZRAFLEAR
ET.

AN RN N7 RN T2 MR R R Z2IEHE EEZR, EXT
PC 1fi & R /PMK 8. C REESCREX AR, 8H M H —AFR1E kbhitOF R %, R
—NFRIEE SRR, EMAa R HIR/R. Micorsoft 1 Borland ) C ZmiFaifeft T
getch()(ZX getche(), & LAfH A4 7E B EL () A B [B] B F B )R IREUBEAN 5%, A H
FRAEATE R

A& FH KBNS, ht2a ANSI C A L—ANrAE ) e BORIRE — IR I8 5 0 F1F .
BT &AM ik, BANREGEHRA T ARM G, XFEEERFRE T I8t
5K kbhitOIAFRERI AN . EELKZ HAE O - T, 1 HEfA7EH AR
V2 AP 20 VO $51E. 55, RTTREFFABE — AN e LB E R A PR A SE I AR
HEFE R B PR IAFRHERI AR . "EEL K Z BE N T TR, MikmE &
HATEIRZ (0T EA A AR L0 VO et . RRIRZREBAM AL, FE B X351 4
BRI T —AME CiEF Bl — AT R 7E UNIX B BIER M —MEErie (B
R o

ZiEE

BRI — ARG EF L3S, Microsoft ZR2| TiX—%5, 2ESHEZE,
RAVEPTA 3RS P RAET —A “E4E” . SHRARANHRAIIEE A BN AL
B, REB—IEH4E, HRBERIPAN A, SERATGGLRAN, RFBRELERKSAY
W TE—R. BAMBEFR—FFZAR4E, € TrAE MS-Windows A%, BEHERKENERLE
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HE e Rk

£ UNIX ', HRMTERTSERBE SRR, —MRE, —FRAS. A5
AL stty BRFRLIXAThRE . REER ML E, EXEET S I A,

#include <stdio.h>

main ()

{

IntoEs

/v ZmBHRTEBE —K—ATHR  +/

system("stty raw");

[+ RELRBHART —K—FHEX +/

c = getchar():;

system("stty cooked");

[+ BRI LE B —K—FTHR +/

}

BoJa—AT system(“stty cooked”); M), BFAFLFLEHUG, LR UREREIE R A ¥
REELT . AERFIRERBON —MEBHERZE, WRNMEEN, ERaBmgm T ixmm
Ko RMBEATAEHEAR, FEEHERLERE E3HH K.

810 & E K raw RA T LLSZHLFE 2 X 32 (blocking read), HIELMEA FH%¥AN, i
Rl —HA, BIAETFRARMANL. mRFEEMEREAN, TUER octlOI/O £k &
GH . ERO DX LR RIEFEEHIE, TTLAERIRTE SVrd RE FREHE it
Btk o THEMARERT ioctl), XHERH Y4 ANFRSFBIRN R SRR A BT . iX
PR VO HehR AW, BIFRIRARBIH M B & KRS, BECREE ERHEELIR.

#include <sys/filio.h>

int kbhit ()
{

1otz by

ioctl (0, FIONREAD, &i);

return i; /* RE W LGEIRE FHANITRME «/
}

main ()
{
int i
int c

n
o

R AE A WRIRE, BB windows R R RM T AN ORS, MRA N ERE K, THEEIK—
Jbev, AT AT RER M AE RS (Apple ) Mac) « —— ik
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system("stty raw —echo");
printf ("enter ’'q’ to quit \n");
for(; c !'= "q’'; i++){
if (kbhit()) {
c = getchar();
printf ("\n got %c, on iteration %d", c, 1i);

}

system("stty cooked echo") ;

A

WRAEREZFHE errmo

FRERA ZGAR (Joioctl() /5, 2E—TFLALE ermo R—FHIFME, TE
/&F ANSI C 474

Yo R—ANE BRI RAAPARBE T FH, CHLIEE errno 49{EAIR T 9 64 R A .
A, RAT LA E IR, ermo W1 RA M — Ik 24K A A A LA A
FHERRTE—E (—RRABLEHBEEE) |

—A AL 6k K e

errno = 0;

if (ioctl (0, FIONREAD, &i) < 0)
{

if (errno
if (errno

IRT A4 B T BAFRTRAMAF I — 2k, HlehddRH LA NE— R, 4
RERFHECRAEFZRZRARNZIE OATRRA. IANFRERBERT AL XE N, 4
ke WA HIR A AN, S8 perror()TT AT Fp th 4R 1% &

= EBADF) printf("errno: bad file number");
= EINVAL) printf(*errno: invalid argument");}

WRARXT IR FAF VO BN, RE B AT fent 4 — L BoR P HIBO M . curses
BRBE R ENR B T B AR T BT . curses (A ABEARZ] “cursor (6hR)”) £—
BRI SR B, FEFTERATIOT & LB SIS, FHEEA curses B stty % LT
¥) main PR ECHEAT S »

#include <curses.h>

/* R curses BEMAEZ X kbhit () ¥ +/

main ()
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{

int e =" 7, 1 = 0;

initscr(); /* #%1k curses B¥ */
cbreak () ;

noecho(); /* ¥HEWNAERZELEEFTH */

mvprintw (0, 0, "Press ’'q’ to quit\n");
refresh();

while(c != 'q’)

if (kbhit ()) {
c = getch(); /* A4MHE, BARMNpEA - NFHFEESH +/
mvprintw(l, 0, "got char ’%c’ on iteration %d \n", c, ++i);
refresh() ;

nocbreak () :
echo () ;
endwin(); /* %X curses */

}

H cc foo.c —Icruses 2 HEAT G0 . FRNZFE R BIFH T curses ZJ5 , i th 45 RAEH Wi o
A — AN 4E UNLX Cruses Explained {¥] NutShell K% ({147 G4t —ARE AR (F2
JP SR A BRI R T curses BR¥UE. curses BRBUE RRHt TR T+
TR Al sh B . SHF e A Bt B T 8 AL R BUZEAEEE,  F curses BREUE S S 3 FAE
o LD/ E, BHERSNRAETBEE T HAEREZ .

B, EAAE—FEIERWIREUT R, BAIRE RARER RN, MG IRIER
RiE—ME5.

WERFR P T R Wik sh i /O, 4 AL HE 4 AR AT DAZE main B #5CHE $AT — L8 AR
bR, TR LR FH RS M S A, X R A BN SR
Ko FWIRBFEERRBL, FEEFSHOEEBEREZ, Hen] MEREREEA b
H CPU i), TiAR A HRBE A —HERFMA . A, MELENE-DEH, AIXH
WK VO (A b H kb

mIZHAR

ERHRERES — P PETIRE R NIEF
& W7 3R 3 4G AL MS-DOS ¥ AT B iF 24k, RGBT X B AR S, ARIRE
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BleeMindl—i, HBM IO HOREFH. £SVA T, FEHTH TH:

| A E—AMESREEAE SN, YBRERGERE “FHLERDE BE5E, © AP
A VARBOEF . IAF ZHIG1E 5 £ SIGPOLL.

2 AEBRIAF B EEA—ANFH, CEAMARNNAY A FHTEE. LCEARL
| SRR T, REAGFHL Q@ hiBd, 2T XEA FHRERROES. £
EFIMT, e REAESAIEAA NIRRT AEMARERBF 6 R, R RBEFAREIAN.

3. A ioctl(), Bkt A GERMTEMANFROERLE-MES. & A& streamio
HEFMA, hIEEE—A 1 SETSIG ¢4, 54%H S RDNORM.

4 —BLEEREREELE, B TAMMANGE, AR MAZA, AMANRE /T
B, EAEAZSHBHPIT R ITHRB A,

£ L hbf KL TN, SIGPOLL 155 4% %3 dtAe ¥, 35 A BM B F 4, FHat
Qy#AFEE, AMEATTF—RAHE.

8.7 H CiE=RIARREML

4 B AR A K (finite state machine) & — A HES, W RioeE A TREFPS, aTURIERK
MVER . SRR, FTERERNTREE CRE” MRREZL. /A FRF#HIT—
oL PR IR —FORAS GERBRT T —BHEIAD.

A BB E ZHLESM) T LLAER P IR 450 . FSM ot - AR Lo B T4 FIAE JLAS AN R AT
M P TIE R R L AE . BMERIE A FSM [MEFFIT, CRE ‘X
M7, “HEERR L. CRER A A CHRBER” SEMRE. BN EET, Wb ER
HE o

A R F IR R AR T W REARES FH H NSRS I AT BE AT FI BT
i, Hrpa—AEfERE T GEBAE4RPIRAR F — KA FRF A B, AshEE
SR EEWD) FAMZEEARRES . A “DIHRE” . Ex—i g, B
FARE D EVRRHEN T — MR EORES, TR — AN M SR IR . PRANE HAE &
PR A5 AT, HEBIBNESARRE.

75 C & &P, H i LR 5 20T LU SRR IE FSM, (EE A4 K 2 BB J 3 T ok B da o B4l
— AR B AT DR T XA A5 W -

void (*state[MAX_STATES])();

RIS T R, BT LME R DR AT AR A -

extern int a(), b(), c(, d0;
int (*state[l)() = { a, b, c, d};
AT LU B P G FR B ok R R KL
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(*state[i]) ()7

B i ek B0 204 52 [FIAE B 258, R IR (8] [R) b 8 2 13 (BB (BRI PRI B A e R AR — A
BKE). REBERERBA®BN. EE, RMEETLIEHELER, 46 w5 g

state[i] ();

HE

(¥dxErEstate[i]) ()7

IXR—ME ANSI C AT R J7ik: A s B fast A A s (BUERZ IR
- IREHRIEES ) AT ME I R Pk . BT, A XK. XA 2R
TARBA GRS K.

WIE Bk

W/E— FSM I2[F

AATRENEIE 3 F4bide) CiEZ FHAIE.

1. B% 63 WA 3-3 “HK” . TR —ANBWEGRENE ! AXFHFEARLBBLS,
AHFTABEMGEE 3 FTEL2F 3 cdecl 25 (KR ZFLEANMEF, RARR? ).

2. Bk, BERDEEFREGHER, LENHERS RLETP—FEE, ETECK
WA . e FEANFEA AKX,

3. AR, KB F SN FE R,

AR —A T KRB, CHL X S MRS AR IE S 0)RF HAITH, S
k., XBEAENRNE BRI —NEREA T REREMANARFT—ARE. RTAH—A
MR EF (RAAH I . EHEFRET, FEBRAFTHI—FAL T —/ARARIMA.
AEEZRRY, BFEARABAIEGG R, FHRAREL, AL RBEAR RBE]—/
AIRHRE.

AT FSM 44425 Fo R T FSM 6442 /5 12 5 Y Ay W Al 1K 77 @ 9% do AT b4 7 RARSBAR
AT B 5 T m— AN TR e, ERARBIFHAEZR EH TR LIRS KRF?

IR TR — L, AT DR R BOR [Pl — Mg RE 5 8 B4R e, e
BONIE 2 RAL XHE, MATERRLRT « WARIRAARRANRAER, 7TLMER A4 switch
A — A PR, 75 R R 4 45 11 A2 I3 swiitch i A)TRZE 3R A 8. X T FSM
EERE—RTHENY: MRRIREREE LEFEZNIARKNSH, WTUHEBEH A
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F8E AMLBFRERIWAZ Y B RY

SHOH BN AT BRI B, R main RIS FE. RAOIBEMN int arge, char
*argv[ WL AR E A0, 7T LB D N 7E AR BT s Ik ki B

8.8  BRIFLLREPISE M A

PR TR BEAF AR (0 2 758 R T —— SRR S B 08, (R oA P 8- AN 7 T8 #46 EL s
T BAFTERAE? DR A R I T IF R IR IERIO S B, 1R R R 5, BATEE RS
RuTReaH k. Hp—Mirik GEHTHAES, HFART CiES) MEEREET
e MR SRR, $24t debugging hooks.

debugging hooks

g R sl 2 K 3 O K BARALF AR REFST AN B e RIGAA +5 A 560
HBEME, EWR2EFTAMN. TAREFHF—ADK, A FehENMHELEMTee T
Pk, INBBARRARDGEMRTHOAR, 2E€HRETHITI 69— . C#HA

“debugging hooks” .

5 RARAD I AN BB, AT R B Wil it F T8 A Ak 64 4T B SR A 3R

HAMEIR, SR W RLER Tk, R RE—LFiRhs, ENERTIALE.

FERTTH 5B, BAICLR Tl g . IRATE AR FSM 4 5 A5 I FH B A
I RAIBT B HABATRER R, HFREAeNL T TERENARENE. AT ET
K (incremental development)Fl “ & A X514 iX(debugging code into existence)” A —iK, J&
B RRE P GO T BOIR LT R I () 45 R AR 04 R I — g . B Rt 2 o
A S — MEFHESE, RS AR T RUE i I ) B 8 SRR I AT 13 o SRR gk
ITHEELEMEE, HBRPR® TIE. FN, S ANREKBRZAN, TS SE8EMR.
“Sendmail” 1 “make” JEPIANT R N FIIBIA N 552 B AR IR F . Xt 4
EATR AT S 2 i B <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>