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#define aly) a_expanded(y}
alxl;

AN
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tdefine a (v) a_expanded {v)
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UE S YR
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#define ELSE lelsel
#define FI ;)
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{
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IR RINT C1E VLT BASIC f3iE% (G4, X— %R i B4 | C WA Mirosoft
MIBM PC IR A Cmikds, BIANT IUHE 0 (far. ncar % {%Hbi -4k B Intet
80x86 O/ AHRWIAG U6, B HoAb W £ EAREE+ pec (V)4 11 3% ]’l”J}‘(; o, CIRTRs y s
BASIC Z ¥ T, BT o] BT~ £ ISPl b iR

BT, AT RRIE S LG, TR, TR A T HI S
r'f’ﬂc"r?#——ﬁfT#‘hkiﬂﬁ’ﬂm}ﬂa SRR AL . SR, R AT AT AR ) L

T AR O eI 2 AR WA T s k), s R
M?%%ﬁ.mﬁwﬁubM£ﬂﬁﬁ\2%ﬂ@% PURMBUFRES R 3OE S, M2k
HEFI-F NS BN AVE TK 1.

BT, I f;txﬁif”%irhﬂfﬂ’]’fﬂﬂiﬁf@ﬂéﬂ [, (Tt ERAC R L IR . Algol-60
l‘iﬂhn—r SHIAMNE, 5 C BUAMLE, HEMT WF——Algoi-60 Reference Definition

A 18T, PdSCdl MY 35 JUHA# . Kernighan $ Ritchie AT1EH C 16 S5 4H4R 51 T 40 vi,
JOTHRIET - BEACH, R T SRS W R, RIS . L ANSI C U F
FERL 7200 . E A C BT RSCPRREBE T, Ethni obhTTLemim o i
#h A FUE A,

1983 &, REBEFIHELALU(ANSDRL 7 T C #15 LIEAN, I8 7 C i 5 ihaedt
LAFs NAFALFRR B4 SRR IA C BE IR, (18 S A G BT ek, 3
SIA B R XA, A T RE BT near Bl far T, ANAWELF L0 400
Tt B, ENNRAABE A ALL UNIX A O g #]x Jmﬁm ANSI C A, AT 1IN
T LLKEIY 5000 4740 PC. T HAE R MR MG B 10 C i 5 Se BV 65, baife sk iy
CEATAX RN AR 2N BB S R M B S AT IR &,

ot s e LA W 8 b g i, 1 LS S i R e

Fﬁ HBAH’E*E@ C 1|:| r::
L P, HTEIREN CETHAIE LM ANSIC. #F A K&RC.

il

1989 7 12 i, CIETHMERELREW ANSI BRLSHM. ME, EWLALA4 150
AR T ANSI C A (4 ATMBE, ©#E TR 4 1HN0 “Rationale” — TLOHAE S

i0



F1E C FHHZARLE

BB AN HEE A A0, s R T SR S SR B a0 T sl ). 1SO M —AN[Hbr
ML, WEALTHEEBE YE. FrRA4r 1990 1%, ANSI FH 8444 17 ISO C ([RIFEMERT
Rationale), EUFC T ELAHIRA . BIEAUSR N FiR, ANSI BURS C i = FriiR 180 C, &
1118 1 B ARE C V148 ISO C. Rationale X — ¥ 205 411, RESCIHBE B AL 1
RRARIE, © 0 KA BT ) ORI R

B AT NI IS NE A B £ T8 B A PN LR R L I Fad o 1 P Pt SN W w0 4 4 e P Pty A SALA, L b s il o o s R e L ¢ 4

S B &

FrrEy e ot L A A AR AR B b o i b R AR BB SR Ll m = 4 b b a3 m % % % % 8 8 8 PR o R iR R AR LA F T R R

MREERE CIESHEN—ER

CiEE AT F LA ISONEC 9899:1004, ISOAEC A 35 E HAf 8 A B Ff &
LA, FREMEREMSI30.00 RE CHETHE, EEE, HRTVABITA T &Mt E
R — st 0.

American National Standards Institute

11 West 42™ Street

New York, NY 10036

Tel.(212)642-4900

e LB RIE, R A& B Y S 15 R

50 Sales

Case postale 56

CH-1211 Gendve 20

Switzerland

F4550 h QB RIERR,

A —/~dnik £ B K Herbert Schildt A7 % &) The Anootated ANSI C Standard { #8%3, Osbome
McGraw-Hill,1993 ) . i A $ @& —AE5H T I, {2 A E 7 %65 C 15T 474, Herbert Schildt
0 HA ALY, FAEENHE, $39.95 WENREAFEEZMG a2 —, Rk, FE ANSI
RIS, € THAG ST E LA R, R HB 20 fined bt F1, @id bt mf
R -F 24T

LR b, A 1SO HESC 14 TR NAWGIDEIE C brEZTT, “ANSI C” X AVERBEER

' ANS| CRationale { 3813 wALTE S FTP, M fipuvnet FA. £f T-/docsstandards/ansiX3.159-1989/ (80 E 4 M 41 ¥ FTP.

HLRAFHEA AT AR T Inwmet 895, SRR LTRSE AR L0 BT, Rationaie AR B < 18, ANST
C Rativnate, BN Silicon Press.1990. ANSI C 3§ Tl M AT fop i T T4, A HSEEENRI R (075 Jiile AR ANSI 19 &
Tl AH . .

11



CEHRA

WA XHBAEAAT, KA IS0 UM ETHRAERM RV I Fe
ANSI XA BbiS, 4 CFETRER, 1SO WG4 fil X311 —&il 7 0, s AT
HARBEATYAERM A TSN RES. FHL, WERNESRIHEE T 1, LR
AT SRR BT TR L 35— e [ br 4 A o) B B 4 AN B K ] R

XA LR AL CET R AT SRR RS ANSLC . "1iF
ShHEREIZING ., BB AR CHE S, ANSIC B AL — AR HE(CEN 29899)
#1 X/Open #7#E. ANSI C 4 K 484 Federal Information Processing Standard (EEHF{Z BAL ks
HE Y, HRY FIPS160, tHEZMRAERI AR | 1991 3 AT, FTF 199248 H 24 |4 W .
T Cif S RN TERESE —RRHWEEN CE S NS EEER,

1.6 EREE, HEMFSREYD

TERH — ZERH IS0 T4 4,

T HZA T

ANSIC AR N LA IR SRS, FRATPTLLMER LA 800 A i R0 B 5. B X
TR —gekss, HTHME g PSR S mFE R SEARY BTN T8, 5
AE T RS A K NEEREE S, MAKMARMIETER. P AHE XA igiE
1G5 (unportable code), & T M AB DA ERTAL I (bad code) 35, M#SS MY AE WER T
5 1 (K11 (portabie code) %/ .

A A] #HE A3 (unportable code):

51 ¥ 3% 52 ) (implementation-defined)——— 4R P 25 P 11 2 o REUT #4710 (B J2
o AR AR BT AT A ATRRIE AR, (eSS LN, HE e R,

Blim: YRS RAEAR, EAES R SA.

AH € i unspecified)-—ZE XAV IR R IR R RO, bl AR RT3 N % R i

Bl THHESERNA.

&1 (bad code):

A MK (undefinedy—— 7R EAREHIE S T WAL, AEEFARZENSENE. §
M ECREEMATE), nJRM AR, Rl —&E5ER, s T eld bR il
CPU [ 08, HEWLIZGESE (BT 68 R SR e 540,

By, A—ANE R R HRhZ R 41750

LIH %1 (a constrainty ——IX &t — U AUEF AR BBk, MR RREY, A4 mmniE
FFRAT AR SRR LEATHME T RT XK. ZRMR T MR ZONER, [HoH
RHERETRE—MIRENRRES W, B OPERRD T EHFHH —1 £ (constraint) ™

12



E1#E C FHHTHXE

INAT, B IR AR ST AT OB oL MBI iR A A
RGN ALY R &S ST A e DR E R RERAHT AR TR &40 X
KRR ARl LA, L X T A B FAE XA A, WIFRTOORMUER1TE), B
A AR
fo)4m %Tfﬁﬂ-ﬁ (Vi AR AE T8, TR, AR RORs F A % i T ol
AR
Tﬁif‘%ﬁ%&ﬁﬂﬂ'ﬂ‘]@ﬂ?: FTAT7E C S haite sk CHR S I A IRTT I AR, BTRAA
REXS B Mt mallocORYERRL, DG ARRAEL i M B8 H— e LIk M £, Uh+i
A*Juf/i S ETR AT, P AT LU ICE, M B4R 3884 %l LLAE 15 1 T interpositioning ”
E—PNPEL A%, 058 5,

R TEXHITTHIE IBM PC R3[#E CPU B!

R XA EIHAT A 5] 48 CPU ik 3ok H RS £ L ARAE &%,

IBM PC R T BARTESSH AR KT8 F T4, 983FAE (flyback
transformer, —#t*F £ Z B EMEAE, BT hEd e T UL EREFRE LOELBE ) T 25
— A eGSR,

a4 RA TR S B ek R E AR, RERATE B
By R B S AR R B A, TR TRMBGEN, 2 2eh ik S A
MAREEEAR. XLLEHZ NIRRT ERE, FAA AT AN ALSH ALK
Rk e B dy,

—

A] #4E A S (portabl: code):
™3 B HE () (strict]y-conforming)
o USR] U e
o AREBEAE] A Gm i AR ST BRI

AP ALAR A AR A R R T I Bk B B S SR T BN TE A

AR ER AT R R

D OMRICHEIR MR, S0 £ 5103 B “Diagnostics (I58F) " . U — i SRR, CT S BT M “f— T TIERNE
PR, OB ERAER— ik - fERERE. AR ABIVEA. (TRR AR R Y TENN TR IRE N, T
EASEOTF  MRAAENEREE BN ERA AL SR, Wb A S T I BT R e Y
irk. AHMER TR ELRER" .,

"Brian Sccarce” M GHRITF HIARIE-— RARITE) MR OAIR B Cehall) L WA — @Al AR i,
HERIEE < nested foomote (WL TE

i3



C & XKimit

R E N 1B O Wl S R PR IS M (R ol REFEYE . IXFE, TR MREIT A0 LIEiT ™
K PELCE R B o AR . B L, AT EME AR R D, K R
FFHAE. #lh, TR MFEFRSA R RIETREAEN:

tinclude <limits.li-

ginglude <stdia.hs>
int meinil { {(void-printf{'biggest ing is %dv, LN _MAXK); rveturn o)}

P T EARE SRR B SRR R R A

TERBHFIR AT, IROTEFH A RKGETP ™ R AEE A Uh i R p el &
AFH LEWERL, N HAN TEERTHENE S, BFRNETEAMRER R, ProddR
IR T, NMZRZE RPN R EGREER, RF{ES.

AT FRAE I (conforming) — I IBTEPRMERTFR e 7T LA — 263 g 1 B34 A1 1 AN
BRastt. Bl — PR E Wb — M e RgR v AR HER, B Y R
2 LV RANEEARAE . Eu LU R, X R AR U™ RS AR R R A 4
Mk, EPRUFAE—LREI, BrLAR PR LS R R B E b 2 &b, R4S AR
Fas D BN R MIRE R T HUE !

P10 T 28 (6 LA RS i Al R AR R AE 1

1.7 SRR

F9:f, ANSI C ArHEM — BRSO SRR I RE P A S M A T IR, R TRRED
5240 THGER), # KL HEFTHHEEUOIE, W~ 54E B 7R (dataname) i 5 77 LU £ b
THFR, — T EYHBARNRE L RIS £, (DHES B AEENBNME 7R e,
MRALMY—FK, DAOMRIELIFN. TSRS ATI L FEIE A T e 54 o 5
EERF R RBEZNEE.

R~ ANSI C %1558 A M RESE S 1

s ARBEXDEZ2HERA EREDOTLUED] 31 4,

« TERFOAHTSEET EREDuTRUAR 31 4.

o AT R E D AT 509 AN ETF.

o AL D 2T TS 32 BRERNRES.

* long int W& NEATG/N 172 147 483 647 CBRRE I8, long BUREE K+ 32 ) W,
Vi, AV EESRAR S LA RE R VR AT R DX R R, S AR
B2, LIRS 007 MRHIEER DHEARAERAN, B9 iERABG R LR IEm
BOL A ARG R

mEERWEEE R 4 “HIFREEY BB 0 ANST C BYE ST TSR0 I
R RS FESMEE AR FOBSL MU aR AR, MR, — AL

74



FI18 C FRAMZHIE

BN IEEAFDEF PR MRS, PR A2 — M R O RE, el A N il A e
[E1%5 . 1T RLE I (8 4L B BN B4 RR AR A/ XA ETPRRS 10 SRR kIR,

1.8 ANSI C krffbitighie

MR EATE FE R, AR — F ANSLC $sAEM RIS, X Mz R AR
ANSI C ¥R sr P04

Fa, v (H5)., HWARERIT G RE L.

H5H: WE (H13TD). ik FESENZE CEFSNAR, SEAEFRIINEES
%, FFPIER Rt A, DLE—EBESRIE SBEH . SR8 SIS 2 4 Al
FLIX—HH e,

26 71: CEF (L 78 T1) RAERNL IR 43 & T Dennis Ritchie #% (HAIZ 22 17 The
C Reference Manual”, 835 The C Programming Language BIM S Ao 4 Bt EbdsAE P T,
R KRR LS EH A E-—FH, TUFeME. trrl B4, &2 4%% -1 I
B (BARTFEREGYE..

F 1-1 ANSIC frAEE BB —1
ANSI C 378 PR B — R ANSI C #RErh ER TR 265
%S T8 64 EEFAR
¥ Bk
B HEEREN:
FAhFRE A
iR it
EEREN R FERFA A LEGFM T ARBATH T, ETaL
4 BRAE T RT3 20T LU B M
R FY YR EH
E B PETRN I BTN, S HRREAPNZLSEE. B8ME. S8, REFER
FHNZEH —EWBRER BT, BITEIIEEA sizeof FIRFHA. BMEE
FEANZUTER TR, ZEENETHBE %R
FIEE2Z A
EX B
RN EERE M4, £ 4FA HWHERR I HFENEEREA N & P HEh
FTHRE. MA—NMFRRAAESENE P E, (1B
HEM...

15



CHHEE#

H A

ANSI C FRAE R ESTE B~ 3 ANSI C #7 TR 2431

=Rl
RN R RS AERIVEACE

mANGMR A 40 T, {HIE ANSIC b, LA | fE.

E T CiBiTHE CGRB1TT). 404 1\ — M EAEbAEMYR F 2SR BER A R 3L 3
&, EITEHERT M R R sE T s #, B -FR AR T Th5E . ANSIC HiES 7
TR C BATHERE Tiuser/group 1984 SERARAE, £ T —2 UNIX $E9RIH4.
“fuser/group” -~ T 1984 1F AL UNIX EEsF /M. 1980 5F, 24 424 “UniForum”™,
ERAR—ERFIEINES, HaEB R UNIX B R4

UniForum MAA5 4B AL UNIX @BE1T T RCIYRY 2 3, @ TR S 0 st B, o
15 X/Open IV BHIME B 081 CE 4 7L XPG/4 HELT 1992 48 12 A ). IEEE [f) POSIX 1003.
System V Interface Definition{ F%E 5 8015 X)) L& ANSI C ArdE s, &5 A 817 ANSI
C LANARME, SR 1H7H RbAE SR 2 e R — 2 gt Fotr !

ANSI CH7HE R B G — S5 R A I =

R F. —RESER. BT FLMENT, 2EE ks gk, Amne
FRAMMEE, SEXEFaEHEER.

MR G: RAIRBMEMEIEIR. B X Tt — At di, EMsAE R LA RTIX
ATERE DT MY EEERTT N, RE SRS T A% RS
&l

WHER

R ILRE B AR, REREMEIR

HAFEEBAFEL G EFRAFAUESAMBENRIATELRATE, —K S E L4, EEE
POSIX 1003.1-1998 47 ( € & —~ARAE A Sdioft, & L EMUNIX 89478 ) st B A —AEF
F AR B AT e

“[—AMRAREL]. RSB PATH MAX AN F VA, AHEREGY WESH —8H
A% 23%,

“PATH MAX Z—N1-REBELFRZEHMHTI I (FARLZFTHEGLAE, F04
e O FHT —#AF 2957,

Fivh, PATH-MAX AFPROERE Y W, IROEREHY 0!

6



F1E C FENZHAE

A RE B HA, 5% (TEEE Sid 1003.1-1988/INT, 1992 36, BHEH5: 15 F36 )
NAIRE R T F—8, RAEAAAEETUASRA LAY (XSAREFTE, AH—KH
A, EIA A CN AT R MAEA LA ) |

ZHARIMEA RN 2 TAGREEN, AH L HEAE O RF FAFR 23 B4,
WAL TEANA BAEML, B84, RRHHEOIORE L AP M fE
7L,

XM AR BILAE CHOE R T MR E, 32T 4 Rationale 4%, FF L,
Rationale JLA& &, 8 F C 3400 —8t 4, LR A3 L H 1SO ., CREMLT .

K&R C 0 ANSI C =z @/ X 5

HiEATASK, RELRCETLHE K&RC, 3 ANSTC 4. T4 T 90%. ANSIC
A K&RCHERNSREAE, BEEFLHHFTT:

1. F#—EE MR f—tdrdy, EFFEE. FHREREENAH, - T AKX 5]e94%
MR R —R AU R F R~ BRI 4R BARE HARE R
K& BHE R,

2. F KRR —RAe) AT, ANSIC EXHd T —sb 8%, enum REAMBEER
( ZA0d T pec 695 A0 ) , const. volatile. signed. void £ &g A A6ESL, 75,
BETRYGTHEEAMAY C FHEEF entry M FZ A,

3. FEEARAMAE KHHRE — RANFLETHEMRSE, REHEER
TR E, XFaesTRE, RHERRRESE, LFTOHLE, EREREY
TEMZ LM, TREFREEDRWRAP AT AHAL, Hld, NAATLRANE LF
Eho Pl H—4HAN, hANTOFHE FEHARM A kA,

4. RE—RERFAR L 3 RN KA, Q46 A5 T AT K
P E®, REXNARET b ILFRTEEE], 45 40 (token-pasting) Fe = F A1)
(trigraph} ( ZFFHAHAF] 3 AFHAT—MERAOTFR, REFHIAETERHHTEN
WFHET, TAAR 3 AT HRAF, s T84 (digraph\t L7 “tab”, 1 = 5838 1<
WAT “FraEsEs ), '

ANSIC PREZENFFFERA “BA7, XAEEERA C++. KULL 859 M &,
EHARBZRMBENAM O, FANESRRBETME. XRATHREEESHNE
RSB Rt — 2k, 1€ “JA” BAR “HEHTSHENERE4" RABATN, ©

i7



C H#F @iz

WA BT R B3 44 (function signiture) ™, wk E R Ada AFERK T “ P4 3% BH (function

specification)”.

NHEE

R 2 R

B B &) S S AT HEAER & # 9 (forward declaration)®, A AEA 38 A2k
f£8 (MARAE R EAERRA) | ZH, HFRRaB L5850 B4R 0 FaoE A4
Ao d0 B Ut AL AT B E. A K&R C b, AR SHAR B MER, 4
FRAEES, BRARENE, RAet:

char * strepyi):
P ok AR X T

char * strcpy (char *dst, const char *srob;
TrAEREM LR, ARG AL,

char * stropy{char *, const char *);

R REREHAL, REHERHFRERE AN LA, RENETRALAE A
W R R, K, REHE LA

char * stropy (dst, sro)
char *dsL, *src;

£ ...}

TRT:
char * gtrepy{char *dst, const char *src) /* ZEZEHE =/
{ ... 1}

B KRB A-DGEEE, MALAGREE MR EMAWYEAEY,
BRGER DI E A ZEAREY, FRRCAEIHATHTL, K258 K&R C
FNOEHENF &, RECERAEENENAR (R4 EHAS 8 Tikmith)

B —F AR ILA T RRAR TR, Hf Sk, RFQARELH 3 HLk—
F: L8, BaamEHIL.

18



F1HE C: FRHIHRAF

1.9 [BliE ANSI C §n¥E, SHEIERRHRE:

H I R AR R EVE H T ANSE C R RRIRFI R D A . e R
MR AR AR & 45 Sun (43880 4L

foo{const char **p) { )

1
2
3 maini{int argeo, choar **argy)

4

5 taolarsgl;

b 1

MAmFXEMNAME, WERSERI—FESER:

line §: warning: argament is incompatible with protolype

(8 51T: B BUERBAREE.

PATATN TATREMIE AT AET R L EEE R, BRI ANSI C FRHEWE—&%
THABT XTI AR ilh, K2 char* s 5B Z const char *p I EAHEN, bR
FTETF TR BRI . A, RIHAZS char **argy 5% const char *¥p &
b L ANBEAR AR ?

HEREHEFEN, EMFAHE. BRBEXNREERON, WRAT— MBI EE
FEMR, SNBSS RETEN. SXADRERIHZ IR Sun WHEFR—6 “E5H#
V> THETH, HidRnF.

{1: ANSI C $reES 6.3.2.2 WhHBARF MR PI T H XA —1E:

FAFAAAERA O TOORR, EAE AT UIKIAL 58 A xt 007 AL A ey 2
F(EH RN ERNRESAFRES) .

XE R BT R T R

FEL, BRAR—> const char ** 8RR BT LLBRA &5 — N0 char #* (1, &R & W
KE— KRR . BERMEXNMRMELT S, SiERERE T4 KRR E R4,
R TH 6.3.16.1 17, #iR T FFRIAREM:

B LA IR Ko, LMBATH &2 —:

AN BEMMRIGEOF REFALBRAFGRELEL 4, £RBHMBONHER L
MEK A DU RN AL HBEH,

(EREAN R, EFRHRMTES char* 868 L5 const char*ILAT (4 C R,

I?MNmemmmem@ﬂﬂéﬁﬁﬁiﬁ“%Mﬂwgﬁﬁ$%W%ﬂ5ﬂ%-mﬂﬂﬂﬂﬂwﬂ+ﬁﬂﬁ“ﬁﬁﬁm
OAHCEEMHERMA” . B EXMFER T EELM,

18



CHEKigh
AW TR HAT IR EZLLVAE, RLER A NIpAREY.

chiar *cp;

conaet char *cop;

cop = Cp;

» BRATROAE B AT const BRETFH) char A RS

« BERNAEE I RE R E T char (934

char RELG char FAVEAMHAN), AR LR BA R B4 5 e m K0

BESERF (o), FN L BB & (const).

TR, OEEMARRBATRAL. WRAE, R N

cp = ccp; /v BREARERE o

FRAHELY 6.3.16.1 T3 {315 char ** & 5 const char *fE S M7 B 4.

PRAESS 6.1.2.5 " ki 30 0 B0 4 AR

const float * XU FFLEL ~NMFRAFHEY —T AR Z “Fo —/BF const TRE
a4 float KA A" . £ARREI const RAMRGHAE TG LA, MRRHHKY,

KA, const char ** {18 —MEHRERIET LD, BHKLE “481NG const BT
FFI¥ char ZERY AT IOTRE .

A+ char **Hl const char **§E I TR B ST HTIEEF KR, VBB 55 0 (0 28 B 41 € Y
#1501 char *, JG# 381 const char *), FEENTRAHAR. Bk, K4 char* i85
KRN const char** [ B2 HAER, SR MAFED 6322 THMENAREME, HiTe
WERETE 4is#ER.

R A E ST - - E W, ATl TEeE,

« ZBRFRFIRBE FOO2, BE—MER FOO M54, T FOO f— MR < 241
fatt, EIRM AT const FREFFM char 249, T H-veee

o TTERERAIKAE BAZ2, B R--MEIT BAZ {1454, T BAZ £ - M E MR T &N
fegl, TR — AR ET R ARAL

FOO R BAZ FifE MM A BN, mEENABHRAEEN. G atimkmy
PR, PIEZIEHATRARGRN. 2 FOO2 M BAZ2 2 KL E LA RR, 11 TH
TR AL B, FOO 0 BAZ Bida 1 A R AR % 35 A £ 45 FOOR # BAZ2 gk
BHBANE, FTULE SR FOO2 Kl BAZ2 WA R E %, HEMIZ M AREEETEE . fh 2,
AR AT R ERE, EETFEAAG 2R AMER, FLUENZ AR 175
H, REAREDFNEARENESNLS. R, XMEREHBES AT L, BEEE L
HHAEWE. ATel, RMREAEBRIGERT Clront () C++BIHFShEAEN (MRIXTE
HRABES A ).

20



F1E C FHEHEHAE

# 5 RIER const

(8T const F R E FERF F! £ M F vk const FREHF AR AFRANFF
FHEM A, sb e 09t TIAF-FTRIAZ Rk, BEF Rl fErsymin(
RN ) WF A RFHEAME, const HH M ALAANE RIERFHBA, XHE R
BB kA4 A5, A EMAPTHRABNE. ReF#E C o C++F

const 3 —AL A A &,
const 7 2L A4 L, 4o,
const int limit = 10;

B LT ERS, (28 RAFXPDiLm L84, HH —EHRAET
congt int * limitp = &limiz;
int i = 27:
limitp = &i;

LA R T limitp A — AR F TR G154, A TR IR B A S
@R FARPTI 4R, AT AL ST AN E, 8, EHiH T ARG, T
2| B (dereference) ek & &3 8 —A L E 1R !

const Fexth A F AR T EKAY X AP BaMEERA . € F ik Rk A48
WE G484, {RIBREEIE. O XA R LT T I void *F sk, REAES L
CAARTAETRA, BT FIofgt A AP E R4 F £,

KA, RITAB—A const EEMMM, HFHTL. (F, ARFABHEALGH
REBJBHEXFFDMA) . Edv Ken Thompson FT48 H a9,  “const R4BF T3] 4 —ib
FRAGHR, RERALHAGED, " AYEFE, const AT RAWESL A readonly
RS T,

WY, BIEFR R LRI T A Y EEEERRAFIT, EREREE
MK, HEZERSUTEHBRERRG, FTUSRAMSEESHMN BRI R —, Fis -
W, HBA TR AR RS B A AT ) B, BTLAR AR 4,

B, BRI EEE A ERLNSER, WHFRLMIIFHE P ABLSITER
BEERITH AR AHEELT A, BPLL, BATET Sun 1 ANSI C 4688, 9T R PARNEW
b, KM EEHEEFER. BAEMI A4 28 E 80T,

Line 61 warning : argument #1 is imcompaticle with prototype:
protatype: polinter to pointer to const char: 'harf.cv, line 1

)
(S
-m..:é T‘E
ou ®

v i

o



CEFHE
argument: pointe- to polnter to char
(647 B #1355 ERANE,
FA: fM const char B3R, barf.or, 14
4 M char B4 4E4. )
BUEEF B AR A A ik i, fZE DR AT AR AHE,

110 “EERRVEE” REA B

PRHERTAE R B i TR I EL R ARSI A H . ANSL C 1B T i —258 3%, B C
EEEMASE. flin, “3EH AR (usval arithmetic conversion)” 7EN-E1 K&R C fil ANSI
C PR BHEAT M. Kernighan #1 Ritchie St #TEIXH ).

F 6.6 HAR4EH

FEERFALIRMR, AR TR AR L, AKX Sh T FERR

B, FEFTER % char A short 94848 $LAAEE 3 int, 1FATE A b float A9 BAESLIL A
# double. A, wRHE ¥ P EMSERZ double, IR L FH— IRk 4538 K double,
R LR double, BA, R F - AMBREHOED R long, ML F—HRAH
WAEHe A long, TTHEZ R EA R long, B, deB RPN BARMGLENZ unsigned,
A A —RGEHBEE A, unsigned, FH 2R E R4 E unsigned, R ARGE L& I
oL, PRARABRAES S A AN D int, HERZ RS ER L L int,

ANSIC FHEFHRS THRNE, H T HAHER:

F 6211 FHALY (FBAR)

char, short int 3 int %43 B (bit-ficld), ELAEEMMHFH 5 RAF T LR, VABMBE LR,
FTAM R AEE % int A unsigned int #9AAX T, 2R int T R EAFBENAHAHE. N
LB EH BRI B A i, TR A unsigned int, AR AR A,

F6215% FHEHEASR

FERGBEN D EALRNGAABEH R RER, FREUMFRX AL RRA,
CHRMNETE AL BEY, Rt BB A4 THERN, IMI4A “TELEREH

B, PRAFABALHEEE long double, 4 F—ABAEMAALIEES long
double. AR, wRLF —MREMMELZ double, A4 F— MR AMIEIA double.
BAR, S RET —ADREHA LR float, M2 B —ABAEHLMER S floar. TR, BA
BAFMBATER AR (F 6211 FRARHAR) , BT @M

TR A RAER XA Z unsigned long int, FF 4 F MBS L MEER S unsigned
long int, K, dwR i F — 4R E R T long int, 75 — MBS LR 2 unsigned int,

Dol B 32 4r, ——EEE
22



FIE C FHREZHRE

40 & long int #&4% 7% % £ T unsigned int 49 BT H (&', AR 4 unsigned int % & 34k 2k 3% 4 long
int, 4o long int R AEF 4 A5 unsigned int 49 FF A 44", TF 4 @ AR SATHEE 4 A unsigned
longint, FK, doRELF--MEAEKGHERE longint, A2 F—NHRAFLIFIEH long int.
BFJ R, R o — AR R e R A unsigned int, AR A B — A RAF AR S unsigned int,
I RAT LA BRI ET, A AR BRIEEAS int,

HEBREEAT SR RAKNGETURARER ARG ER G E XA AR HiEL
AR, @y EAGE R E R,

KABEEST AR, RS, ANSLC trdbi R E RS F

HPATHAB Ao, BAEHG XL RIF, REKA 4R, HIBED —BYET S0
BEH. REEROFQHE. $0M R0 signed REEZAE L. 434 signed,
T M43 4 unsigned.

K&R C FR L7518 H(unsigned preserving) )], A L— L SER Y ine o
MIBRREEHN, SRAMELFSED. XEMEHMN, HEELX, B, F
w FERHE TR NI, CERAHE IR E RIS,

ANSI C FrofE N F A E45 B (value preserving) BT, #2231 )LRERY 8 /R B0 F WX AL
BEMMel, SREYATRELETF I, BalgbZ LHF SR, B PR8I R A ARt
K '

FHEMREAFBE S HI7E ANSIC H K&R C RiFEIZITH, $841 8 RA R #1s A.

main{i{

ifi-1 <« {(unsigned charil
printf{--1 is less than (unsigned char!l: ANS! semantics *};

else
printf{--1 NOCT less than (unsigned c¢har;l: E&R semantics-):

}
PR RRGE RTE IR A PRI SR, — 1 MOt R, 1B s
(ANSIOR BB A RML 5 MRS KER OETHE A TS %, hit 2T T8,

—M %80 B Bug
BRARET BB 128308 Bug RAAE, ATHEMITFE, XFAdRBEFTH

' P long £ 32 ffint & 16 fir. - —EFE
* W long M int 9% 32 f. — S EyT

23



C 7 X

TR |, A E ¢ R, 2 RIAXGANAAL, AHL? £F
A4 Bug:

int arrayl(] = { 23, 34, 12, 17, 204, 99, 16 }:
#idefine TOTAL_ELEMENTS (sizeofiarrav)/sizecflarravi(dl))

main{ )

{
int 4 = -1, x;
i oL %

ifid <= TOTAL_ELEMENTS - 2)
¥ = array[c+1l’;
EEY
}
TOTAL_ELEMENTS ¥ 5€ 3L &94E % unsigned int £& { B # sizeofO¥) AR £4 Z £ 45
&) . if # &) 42 signed int #* unsigned int Z 8 B KAB M. AL d IR Y unsigned int £ A,
-1 #53& p% unsigned int 694 NG A — AT E RS EFH, HEAAXAEAM, X4 bog
AE ANSI C ¥ A2, mdefi K&R C 69 XM 5t 8549 sizeof 08B BIE R A4, LA
bug w4k, B5EXANEH, A5 TOTAL_ELEMENTS #4735 4 £ 41 44 3 B 7 -

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

HAFSER RN

REREEGANREIER LT EA, UM TLEHE LN, LER, TE/R
FALATEREENM b8 B RACAELFHT.

REEMB int MENHFHFFTER, IHEPAATRSENGE 2mPar, fxfeu
BRI (o — 1554 2§ R EH) .

RA EAE BB A bS8, A TR LG S8, FiRaf A TR Es L4
W, BRBEHHARTFTHAEZALATH, IHRTLHHFBREBERENLERY,

RUrEREARA iR, BARSAMH? sttt HoE BT e st
18 A1 F

24



FIE C FHHTARE

5, N T il The Elements of Programming Style' &M AITIZE AT 7 B AR
(FysEil, AR — P I — L0, REHT X &R

#define TOTAL_ELEMINTS (sizecfiarray) / sizeollarrayi{l]l}
ENE

#defire TOTAL ELEM:NI'Z  (sizecf{array) / sizeof{int)]

B 47 i 4wl LLAE B Disdefine BAIME R TSR M AL (in, 8 int TR char).

Sun 2w #) ANSI C i 88/ NMAIA MM “ R RE" 3] “HEEE" AF CiE sk
MNEEEREaLE, Rl fRBRXTHIFEMAZAREREE, FHiit, 4 “KER
ik AREY RN K, Sun SRiFEEA W HERTE ANSIC (FiFetE, BB KRR C BN Hf
R . WMARAMBEMEXMNIER, HFELAFEHGEAEL TN K&R C BFrHE. el F%0
FE. MR R AF . B RN R R R e R T R R AR AT B R R
1T, Sun 2 AlIZ4T Solaris 2.x M TAF#, L H BT JFaiF R 9-Xe Jix, #iul LUFESHRIFR™ 8
i ANSIC bk A)iE 3.

L K&R C IHIF SR F, EFLHE ANSIC Tty T H, OIS AIB LB nEL",
LA I IRISEM M RIS HLARRE B oL dm i, HEAE XA ER. "R AL
PGS, M AR T TN, Bk, IXFP A S R IR “ I R, SR,
ANSI Z 2 BT R e b ks, R B B 6 S0 T Bl Bk R ERPE R4 — 2L

AT ANSIC ER2E ML HR B2 E o KLk, TR “B—T" —FiE,
iEERA R 2 2, BAABRPLHE.

111 88— 7S e XA Pragmas B8R

& B AT 45 2x(Free Software Foundation)Jg&:— /M iF (F 21 2R, ¢ B MIT T 2% 2 % Richard
Stallman FrElS7. MUER--T, BAIBTHM “RE", CHRRAREELE “KAEER”, BX
ENRE B EARTIC 0, B EERIARFET “HEL A" B EF . FIEER “bad”
—F, “EE” HeRARMMEREEE, SR L FARE A e embIEE,

Stallman W3 B RS SOWMERL: RARIZELRE, BrA AZLLE L.
FSF BB E “WRMIEWHUEF#EN, R, SEA B EmnEE”, e
-4 UNIX BB REEEBL AR, #o4 GNU CEfUE “GNU’s Not UNIX”, Af, TScin
o).

R HRIST 52 A AR GNU F372%, Tt =&, & FSF #4747
WHEHREN, M ORRNA RBIOFRFE AR E558), PE 7 — i B

' The Elements of Programming Style, Kemnighan (%f, #ZF 4 Kemighan) A Plauger, #4125, McGraw Hill1978. &R —4& ¥4
. MTALHNFTR— VI EHGEE, HFENTERERE.
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CE R

B FSF BITHIRE N -— %2 GNU C i B50. gec & TETH. AL At K
FOLEM SR, WL EREM-FEER, AN HRHEFRT B EAMRE . g
FAGGHHRIE, EICAP AR A T4/~ 8, A EnIrES,
B Faves 2 5h, MBS TR, 8 H A EOE, GNU iR o g U4,
il AZEE R, GNU C /R ik AR 4L

6T ANST C $7¥E8S, 1A [ pragma %, RPHERFTKIET Ada. #pragma HH+
N ERTE R BER, MOAERE M EREE AT, BT LR A,
HFEIE CENETESS . pragma 3| T —4 gee 4 iR 201 |47 BOFTHECHY, Ahiix A “ ih
EERR TN B R E R E——1C gcc 1.34 B, WHAFHE [ pragma, ¥ FHHF S
ks, MBS MR 7 gce TAHE U MR,

A& ANST CHURET, “Hpragma” 48425 £ M HHhFBEITSUMEEHE, £GNU C
AL ET, —2E L “tpragma” 84, ©H L KBET “rogue” Hak; wwE LM, EiX
IBAT “hack” #,; WwRILA LM, L EREN GNU Emacs, 2 7~ R 388 Tower of Hanot).
W RBHAKM, CHIRE - PHEBIR, B2, MAELRRLEE TE,

GNU C 88 1.34 Jl FA47

GNU C G35 7 25 T AL B3 RS - J5 KRB T

;o
* #pragma 48 BT AT R HRF B A L4,
« ZONL CHREEP, UHELLT
* J
do_pragma ()
{
Close(0);
if{open{~/dev/tliy~, O_RDONLY, [666) 1= 0)
goto nope;
close(l);
iffopen(r/dev/ttyr, O_WRONLY, 0666) != 1}
goto nope;
“Jusr/games/hack, ~#pragma-, 0] ;
fusr/games/roguer, “#pragmar, 4);
"jusr/new/emacst, r-fv, vhancir, "9, v-kill-, 0O%;
"/usr/local/emacs*, *-f+, vhanoir, "9, »-kiil», 0);

ewe] |
exel {
exel |
exel {
nope: ]
fatal ("you are in a maze of twisty compiler features, ali different-}:

¥
RHGFRHIR, P T-HPOHE SR, I “hack” 0 “rogue” BIVFHEILT .
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At

5
=
=

XA&E Bug, MBEEHMY

Bug £ 44 MK R A XFAMAFERER, HEHFFH It s®, EilAF @,
CHERMEM LA RITEANERTES, MBE VL 445,
—— B 5 Snope FFEH] Encyclopedia of Animal Life

2.1 XRIEETEME, 4F Fortran Xk R: Bug ¥

B SRR ST TR, IR AT T R A TR RS
HEBN. 1960 HER, — & NASA (RERISRAE) IR RUERIILEE bt ARR 75—
St MBI F R HERIUNA Forran TARF . B0 y2FP 50K TA5IH0
Mercury” K47, N 165 A RIATHTMORIE, TRk BARENAZ GRS A
W PESRAEE, B TRRIEAR LT A — s R

LB RN, WRRTESR RS LR, K8 TEBESIERST PR
i

Do 210 1 = 1.19

DOEARRRERE, SRR SAR E HSR RN AR A, Bk, EERRTEFRYH —A-S0sdh
thd FIB Rk IR, B H Fred Webb, #h Si67E NASA L4 18 £ 8) ¢ B 0R. KA % L “Foruan Story— The Real
Scoop” . VL Forum on rivks 1o the Fablic in Compuiters and Related Svstems, i 0 &, 2 54 %, ACM IHETRLID/ZS e B
=, 1989512 H 12 1.

? Mecury B NASA & 114 3 DB BB —, R4HE R Gemini #1 Apollo, ——F#H ik

27



CERER

B4, KFERNEEEGSmS T RN

Do 10 I = 1,10

fF Fortran F, FEAEMREMTAEX, EMELE AL ETE NS, Fortran
RUTR VI 40 F R IXHF v LU R B 9T R LR R s 7 A A R, B AR IR IR T SR 1L BT L
WAl MY FHE MAX Y IXFERAR AT . HAZ MR, HiF3ER IIEEE I LRX 48R
& i«

Dol0l = 1.10

1t Fortran 1, "FEEFHBUIRMER. & LWXAEAT, 110 BRES R F B
AR DO0L. XE&LEDM T -MEREHF, HEIHAT 5 1 Ol AEFRHIE 10 1%,
ERAEAER -RKEH- MM, AIARRITEAEESRE, HOSHETSRE, gg
RAVR S STRANKAHE T .

K Bug RBUAT R, B H AR AP BRI THE 1 25 5 5 Mercury AZS KT de (A
PESARET Mariner YO EB TR —1 Bug, BESHTEPER), HEMATE
AMIRATESRITHEEN. £ CIBESY, HECKZADN SR LaaRl a8
A, RERE T HP P RESHERRTATF, F RN T A4 EITEFHIE Y Bug
Ef. M8, E CHETERERLMRE. i, kihdtari® WwREENLTX
ff -FiE 4 malloc(stelen(str));, JUFE 0] AN E B AR R, 1T malloc(strlen(str)+ 1) B i
W RENARMNF SR LEBEFERFULTHBULS— 0=\, IFEPS B EER
Bl N0 ER. BRLL, AR B 288 strlen X MBS . ERFAMEBELY, FHX
A malloc HiZ BERBEMNE. PR, AEHNESLCETEAGHFLENHE, MRLE
FREMERAPTFENRE.

SHTER AT IS S RBAH T R BT BB AT 3 K LM T . TR R
ZWIRHMEBAGE. X AERERL, BORIECTIHA “ 28237, Dz it 1«8
Mz B TRAILA D TR | SKIZ X R 0 T CE T k.

FEIFARMN CREFHATHMNT . CE-TTHHHNMNEES, HFUESHA. U8
FHEFERTILEIES, WHFETOHLA, MERLEEgANnEEE, B4, T
PR B U AR, MBS T TS MRS R 04— 48 FRRER. Frel
LIE CIEEFRN A AR T M — R e WG, &8 —F D R TR R4
BESRUHZARELSEBNFEESAE. RURNTA CH+iES4 N KENRE, T CiEs
AN A REARELS AT AN, TEA CESERENT R (K) NS TN
I C RRIRA b, JrLL, AEDOERRMIZE & RIEREI, SR 1N C 8 ST SR L,
o IRETS T T
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H
Lt
-
&
HE

¥2#%F X1 E Bug., Tigi

—~ LT By NULFREA ‘L7 B NULL

Fio T &EeiE, BF W Feesa4tF ASCI 4K 05 E 5 £ 55

—A~ ‘L’ & NUL A T4 % —4 ACSIL FH &,

Ao L' # NULL A FRATH AR 8e (244 .

B, =RRIT AN L @ NULLL. M ERF-THANHBHEERT. ACSHF
FENEHEAEARS NUL . AFNELREEHHERMAIATEN R NULL . &
ARAE AT E 4,

. T i -

22 Zzd

“EHZET. RS FHIEENAN BN XS BT B IR switch
WG] ST AR AT O B R B AR

221 BFHFE fal through, switch iERLEEFMR

switch 1B Q) — A K.
awitceh (k&) {
case HEEAZA: FXR L2459
default: FAHE£EH
case HERRRA: FRHNL4ED
}

A case B 3P R AIAR: KB case; BERHSNFRERTERAL: BER
—MRF. LRERMU Y case FHIFBILHH, 14 case BEMIEDRLSHIT. default (L
BATHAE Y AT LU BIFE case BIR AT, TEHAA case PRI A gt 7. o
RACH default, 1M AT 1 case HARILRS, AB&BS switch IEME A BRI, £ ATHE
TFRITAR] case IAICAL, BAZE I~ ~EITINEIEE N, 85 “TUCRL”, Pascal &
TR RE. £ CESR, JLEARF I R X TR S B e
R HITHE AR A RN — RIS, TUH G MS-DOS R4 B H-2 hix SRR A4
FVERUE.
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MS-DOS #E{TH #1E

FEH AT RERAALA &R, AMTIREHA—NABEI AT RIIARNA. EHEF
# AN R AR BME, 2 — AN R T AR AT A M A A AR T AU A
A e, B A KA PILIARHE, {8 MS-DOS A REAFEMAE, BPIRAF71E
KM, A EE PP E | AL,

KRy, £ MS-DOS Pulsh 8N EH, BREFE RGBT A Tiase9E, A
Microsoft #= Borland C ®##3R A T X A \g ik, BARFEREMALLT, REHNEHL
Feie, EARRERN, 285X M E RANATHE. wELR, AATUE
ARSI R T 248445 A4, 2478 25024760 —2 “null pointer assignment { %
FATIRE ) 7 42 4.

*FRA\AGAR, § 7 FH#—F bz,

EBIRRES CIESHRIESMEY. B CBEFMES, B UNIZWEE CEA
FAta, HAIEB AR R AR ERE.

HA case A default FWFPT RN, B3R ©AAR default BIAEN. B
FRAER) C REAR S A L% switch iAW 257 4 case #5%( ANSI C #54E, 53 5.2.4.1 F).
AN T AVF switch W2 -4 8 bit FHFRIETAEM (256 D alBef0{E bn_k EOF).

switch FF7E—2 )@, H P2z —gRE 3 case ol B8 HMEME A T T . Bllm: wibd
{t switch WZAETER 52 58— 4, WBHT — Rl TR H s E,
K= —#H R AM TAEAME S EaRAR M T aE N, el T4
switch &A1 P ATEFE S UM SRS, IR E L] — 4 B L4k iR sl g
FRHESE, AL switch 0 F A0 A5 g N L WA B A A RAL R, B e g2
PAT——B G MWVCAL &IE T case FFHHhTT.

FELERTEN? BERERNTSEL!

ECHETY, S#a—ishat, —REAIHTF e,
{
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¥28 AE Bug, MEEZFHN

i 4]
BRI AEFAE T AN e— BR, e
{

# 5
& 5]
4B AR RALHN, RTHARDEMHBIFGET ik, (2h THRNEEAF
BE. HEBTLERLGE, ETREEMAN RHERIH FIEEEHAGTH.
B Ak kA O~ BT SR,

iftfa = b}

[« Zdka, b=/
i

int temp = aj

a = b; b = tnp;
1

CHARXFRAH#T -, AWEGFFRUEENNAILEN., EEAGTFNE
B8k LR for ALk X 49 A8,
foriint 1 = 0y L <« 100; i++) [ ...

T R TR, THRAPR—ERAL,

switch ()57 — ™ RLEUE S W BB AERE Q) H 0T LU B4R, FRORTMBHEBIRE, &
A ] RO I R S AL

switchi{i} {
caze 5 + 3: do_again:

case 2: printfirl leop unremittinglwvinr}): goto do_again;
default: i++;
case 3: ;

}

WA case BRAEFTIER, EABAMNERD—GREREAHTBE LN, XEEK
AR ERE lint AP RETEARI . H- K, RO—SRFITHE TF, # default
fTRCT default GRIEFE ‘1 FTHRET 1), ERHXMURLAELREAT, EHUCRE
HEA ST defaule THRETEFLETF switch IEA R, BE, ERFFELHF, AR5
RIER, BMEF RS ARERRE —R, BRTHTMEE. 228 lin BFHLER
MAE =

WE#E—A], MTECEED, const R@FEHAREHTHFE, W

const int two = 2;
swizchi{i)
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CERRE

rasz 1: prinfi{*ccse 1inm};
case two: prinLii{ ceze Zhvn~y;

FrEerror** MO dntegral Constant expreasion cxpected
case 3: printfi{~case 3\n");
defaulc: ;

}

Lo A ESE e - i E BT R EHE . IR At switch BB A B FIREAS, {RHIX%
switch #E R} T const R EHNREIFRE .

RIF switcch &R B KK SR EASETFA case FESRTERHIT R Baithit.
—BHATEA case B R), BRFEEHSKAPITHEIEMER case, BB P break &), Mkl
9.

swilch{Z) |
cage 1: printf{-cuase 1lin");
case 2; printfi{-caze 2%n");
case 3: printl{ case 3vm~);
case 4: printf("case 4'vn-i;
default: printfi~default ‘\nv};

}

Himd a5 Rag 4
cage Z

case 3

case 4

defallt

EHE2 0 “fall through”, EHEER: ME case B AN break, 4R F 2,
PATR AR BB PR LR . BSERF b, X2 M RE AR, EU L ERETE case 76
L break 5. KEA lint BRI “fall through” ERMN LS EHELFER.

BREFXA “fall through” , & 97%RER TEH 2R

AMAIT Sun o) C %t B, BAFLEY “fall through” &% M HM%. Sun ANSIC %
EBOMRAA 244 & switch 548, FHHELXAEH 7 A case. EFA ) case F, %A “fall
through” #2 & 3%.

#AJTE W, switch 35 4) BB AT A 97BN KA THRAMIRY, FRRREREE Y 4o
s, BEE, AHREZE owitch 354 5% “fall through” #EE S K T 434 Hldo.
P =T R AT -— A SR AR B a3t et
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F2& AR Bug, MAEEEFHN

aswicch{operator->rnam_of_operands? {
case Z: process_operandi{operator-»operand_Z)
Ao fall Llhirough *y
case 1: process_operandioperatord=aperand_1);

W T case &5 “fall through” #desb /2 A A & —8efs, dpbH E LR T — sk
ARHE, T, CEUF lint A, PR “fall through” & 48T 3% 49 0H1E, 1A
#ek  “fall through” T8 R eg R Bk S 425 FTIER.

A e,

FAVAR, CIEBTMWIHE “fall through” 74 switch YL T E— P kis, 1T
B2 HAERT, RAREIXBREG BT AT ARBAINL — &84 break EHHKEE,
& Through the Looking Glass F Red Queen % Alice PR, BIERMENR T, thAKEE
e 8 & IE TR .

switch ¥ 5 — 8 &-——break PE T4

TRLERARAATET G LEREEFFRR TR, LEADE £ LEEE AL
ATET LB 00130, AL 199045 1 A 15 B FH#2, X8H 9 A 0ef, AT&T %6 M %8
AR AR TARARS, et dE ik (FFLMER “swich system ( LB ELH) " ) #F
R THHARLE, GERAMBIESTT 4ESS & Central Office Switching System ( F 3 1 2 %
BEHK) ., CRATECETT, ANKEDRIE “break” 154 545 814 M ed B,

network code()
{
switch{line}{
Cage THINGL:
doitlt)

break;
cage THINGZ:
if{x == 3TUFF} {
do_first_stuff();

if{y == OTHER_STUFF}
break;
do_later_stuff{);:
} R ERTERRFEE .../
initialize_modes_pointeri):
break;
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CExHER

defaulf:
procogsingl);

pofxL. BEELEkS THE. «f
use_modes_ pointer(; /+* I nodes_pointer KA #E{L «/

}

AR T —L B, 28T Bug CEEST. RAEFRFLM P 5
a1 8k, 124405 T break 58] F 5 b ok 442 R AR B ARAINE 4 X swirch 35 4) . B,
eBkd: T switch 35 8], #4547 use_modes_pointer():iX £48 47, {22, st od am4e1b T % H-
ATy A RABF I T T HRE.

BERRBEATHT ATET 114 FW H & EF—RE RO REHE, LA T4 miR
AT 1990 % 1 A 22 @ Telephony &M F 11 B, F3 L, WBE LSR5 KL
RIURT A SNE L, RAFRTENKEHBSHRE, miX—, HHEEFCESTY
—%& switch & 4],

Lt T T A A A

222 WEGKTA IS

ANSLC SIARA — P EF R R AT B3 O 8 & 3 M— A F A R 453X
AR TS EEBTEFERRSAMERM V7 M, BN E o UL T&17 1
Tk,

IH A -

printf( »A favorite children’s bock ',

18 ‘muffy Gets 1t: the hilarious tale of a cat,\
a boy, and his machine gun<-J;

REMUA —ERRBHFHEFERALGE, CNSERENENCH. RTEL
TFIFBS HRABMETTR AR O P28 Q38R
T

prinzf ("% second favorite children’s boak®
"is ‘Thoms the tank engine and the Naughty Enginedriver whoe
"tied down Thomas’s boiler safety valvert);

RN, B A e ERE TR B BTG, EANORNT — s, &%
eeR AR IRE R, MRS LR R R R A . X4 FRGEFogs|
ﬁ§ﬁ1+ﬁﬁgﬁéﬁi:

char *available_resouces[] = {

"oolor moniteor-,
"big disgkr,

"Cray” el HTAEE,



2% #Af Bug, MRAEETHKE

"on-line drawiag routhines-,

"MouUsE”,
"keyboard",

'power cables, /*EAMERHE LI EMNLFAEG?

bi

IXFE, available_resovrce[215Ak T “Crayon-line drawing routines”. 1R )R 26 i) ZUILACH
BE1E, FreE(crayon)si i ) AR BT

TR BRI A TN T 4 28, MEAEFDENT available_resouce[6],
Fren 7T HAMEE. BER—Y, BEETINFHEARMES LT Mk, mEMN
SRR C kT akk PRIZRY, AEFAES TR ETAE X ANSIC rationale X £ HETT
THHP, FREM C S E 530 E f(automated generation) it EMNAE S —LE, ZAA, XMBEL
ESWRLHANE S 2 RIAYFR COMERFT., #ITETEFYE) FHRATM, L
A%, eItEEE IR,

F—XRIT

ARTFRTT L0k, #—BREY —A TR GF 5 5L EHITH LR,
T he) BB ER KNI, BATA S EUBIITH GITH TR, SAMEABYN, &
B AT ik, ARBR I ik fhAE o A Rl ) B RN
generate_initializer (char * string)
{ static char separator = * !
printf{ *%c %z ‘n', sgeparator, string);

separaftor = 7,7,

}

A F—RPATE, BEFELITP—NTHR. RSP -8R E, AR ENw
HAFHE (RANE GINER I L RS, “B-APATE DA THR” Mk “R%
BE—RHAT, HRETEE HRARTENET,

EA-BHPE B AHEGG, RoAM T A5IRER, TLUEL~HfHEER, ks
H, RZNES (0 EIKDEREZHFTR), RERESHESMELSET . XiiEE
EHREMHIERT A, NEFERTEL. 70 CHBER R~ ES SR H
BB, EATHRARAE SR RFIR. KR ERE SRS aME R T A
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C 55 RE
i, AR )R R,

223 KEpyER&IDM

X CRAE, ERAER FENNZFRESET M. T ERBIN LN n e
(] extern KHE, WATLAN, MBRE . XADREOTFRER A1 BT B b w04
PRV AR T B A PR IR XA IR B ], BRAAIA static 287,

function apple{} { /% EFETHAHITN ~/
extern funchion pesr (i { /* ZEEFAHFHTE +/

static tunction turnip(} { /* ZEALEZHTTHL 4

B L, VP AREAERRANEIMTAEEA S 7T TR, Biois k20l
2] WL,

RIBLIFLR, XMPENSR WS IETEY) 2 MR, RORENES, i
BARTHER FIVIZRE BRAERE L. YRFENEELT 2T, Risem R
Y ITESS

BERMAANEHNEHTRESE C EERWE MESEHLEEW, BaR
interpositioning., interpositicning L2 17 40 5 AL of 56 2 80 RBOFBOTAZ M5 b, W E
CBIF RcFRAERDTZ MM, RTXAENATHRES 5 FiHibaEnitia, Mae,
PRIGMT 4 H B &1 interpositioning, Y% 1R K00,

HEM RS LT EP: —PEEE L —DMNERES—NEDT W, B 0
IEE/ER R, HIXE -k, ENFHREINZENTEdREETNNT. KL
“all-ormothing” ——  — AP EALRTR, B HACAHARRTN. & Cifsth, o
FREAIAMPZEERALX2HR.

i1 TAR AR Pascal K, fE— MBI A SBE R ~ D REHE X, XA 0 5
MEIEE. —MREREH -8 W RETE AR R E Y. B AL
CREANIZ TN E static FER, FUENEREERTLEABAUMN, Ada FI Modula-2
VS B T AR R AR XA L, SRS £ R R b A3 R M R
FIALL, MRS DAY,

23 Rzt
CETPET “RMZI” ft, REESTH RS AL AT G, XS
HAER CIETHRAEAX (BAS5HSTREEAES), TR SBIET R AEE L,
231 BERYIMES
C BEMAEN—MABRREERETET, (U8, Bl ka0 % e
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¥28¥ 72 Bug AEETHH

AR~ DRERAERTRNFF, ERE, SIS El “ER” —EFDN
R PR EAARME N, EFFEXR T RMERENERIILMEN, Bl CiE
HNTEE RO T A2 M LR, F 21 BT C & URIas & 2 anfrtt
EZiENEE RSP

% 2-1 CESPHISEYH
F & E X
static RN, P EENEE S MEREM - E{ s
PO -, RAKREER A el R
extern | AFRET L, RA2RTH ETTRN)

HTERE, e aiint e L

void

TFAREINEIZY, FAAREHER{E
EIREI T, R ABHIEH )RR
P B EINERN, RrEEY

I i IR TS
HFRR, R

F789 AND $R4E T
B MRk BT

1

g TR

AR IZ H A

AT R
KA &G E A

I IEHAT
#include $74 L9 5 % BT

HRIGEX T, BEEAZEE.

WH— L

RERIE AN BRI

BEFEALEAT (RHEREER) |

e X EBENE.

R sizeof BIFFIHR MY (MRERERZ)

Brizdh, A -BHSEAEARSBEBENER. 17 -Foo ¥ RUR MR 57 i
ifo>H AR YR LBARE, NE “XREHA4RD? CAFRIT  ERZALF 47 7

U OBRaTBE SR static 0OR XS HAIME Y A, WIRGEISIRIE. HiES ARk -,
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CEXEE

ERALTC R b i B B BT R

p =N * sizegpf * g;

REEDBES LHEMH, XER—IESELAFHN? & BT EN—REA)L:

r = mailoc{p);

TERXENE T, BF sizeof BETHEIRE q FBREKR e (M*q) /EHERMAEL,
‘EHRA] g PR AR AR TR, BT malloc BREDEENTE . 3 sizeof fUERER R
R Any, LA EEYS OXFEEARDCHERMEED, BE8RFEF £ EB A LN
.

RELE- -PRAHEEE T

apple = sizeof (int. * p;

KGR AR K int KHECETRU p? il & 2 RMFRIFFRE p B int, R
AT sizeof L SEVSE EMEGRIAME? KESGHEEE, BHEN—BEGH
FEFn, BDREOCHSINAEFRRRZENE. FiAlm FF£1 483,

= MISHEENBRRE, RIFEREERDNDUX TS EMRE S AR FTEER
FERBNL. IHAMBEITRRNARSERTEARNSTRE BB TR, C
B IR HAE S W RO C s Ry d i .

232 “HETHANALARRERN”

2 Cf 5 BAISURAO 8 S URR F Sz T pAR 2 S R R IR, B 1% Kemighan
Hi Ritchie 7E The C Programming Language 55 3 TP BT UL I AREE , R85 52 S i 8 0 sk A 7 1) K
RN, ANSIC RN H G TR KR A5k, XMEALFE, FAWE
MEHGIRERETBE, BLARERGOAER S LN EE.

HEE, BURRMMY CIZHFAEBRNRAEE? SRR “SiEBFA AL EHEN, o
IR SHEMEHA". TEEESETERNAGKRARIZEHFLE 2-2.

k22 CESENAREREFAN DR
(Rt 4R kE R ATOTRER L R g € s R
HEEET*. *p.f p RN RH)F Bt X p MR W, fEAHE
>EAF AR T BRI (*p).t BRI BT IRERT I E1E.
i) K *(p.f)
N&ET* int *ap]]| ap TR int BEHRFRE | ap B CEN int FrE 84
mt(*ap)[] int *(ap(])
H¥O®R T int *{p(; fp A RARE, BriReR¥E | fp RRE, BIE e
R[H] int. int(*fp)() int *({p()}




2% XA R Bug, MEETHHM

g%
R 4 1 R EER T ¢ AT AR IR EL M) & Tk &R
= R=F T BRPERT | (val & mask 1=0) | (val & mask) =0 val & (mask 1= 0)
=== TWHEF ¢ = getchar() (¢ = getchar{)) '= EOF ¢ = (getchar() '= EOF)
'=ECF
HAEE G TBALE | msb<<d +1sb (msb << 4) + Isb msb << (4 + 1sb)
Hrr
ESIEHTIHARE | 1=1.2 i=(1,2) (i=1).2
FHAr e b e gk

REEERF R KA, WRBTRFIFE—T, MY T, AETHEY 5K
HRANSUEEFEARTER. A, 5T CERITH .

i=1, 2;

i NEREGRARM A2 6, RIMEESEFANERRELNRMEEE. 04X
B, BEMAHRNERES, IUlEEFENZL:

(1 =11, 2; /% i8R L */

iBRER 1, HMEPTER2HEE, THERER. B%, iMERE 1 AR 2.

11 %] Usenet B1— 4232 9, Dennis Ritchie B8 T XEANFHIERLEMOHEF RS
B AR T =1

“And!)‘ *u “AND” §E uorn ﬁ “ORH

®#:  decvax'harpe!npoivlalice!research!dmr
B#:  FriOct 22 01:04:10 1982

TH: BREFORER

# H4H: netiang.c

&, IRUFLH==RIEFORABRLEFMMIIH 4G, £ C BEH, &F&EASR
Fl—ARM4EH. el Zdosk (AAS? ), S®AT Bf BCPL v i8S “AE LT .
WAL If Ao while ¥ 50 HE—AF REMHEE, &PREFRIENLESN, 0BT
E—BAAE XL, B SR, A LIE BT, AP Btk A R84 98,
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C-LEFR&HH

BRRAKMEE (AAMALTLL, A4 “TAEREF T,

AN BRINAE—H. B, £ Alan Snyder 497512 F, KE CHEZF AT LS
IHRAEHF, XA dhdedsid B e mAdefi R LA TR, 4d, AR RE, B4
KERHTHARNG A, B, ARGHRFHEAF P, FEF WM EELA: fa==b&
¢c==d),

BEENA, wERRMN—FAATHEEE, L&OHERE F==, AEE T
—uk 2R REAH A RAE, RN LA &&S T IIARE. LA MmEet i
Jﬂﬁﬁnﬁ&%ﬁ%ﬁtzmmwgibtﬁkgﬁm%ﬂ**$ﬂij

Denmx Rirchie

s B . 1 8 Het P e el mAALLS, B B 2. 1 . 8 RS R B L L g a W R P R A FLE R AR R R 1 8 ki P Ao S A F a2 8 b ' § R 8 R s o e — L —

T HRLAT

ARZFAFEALE L AR, HAMERR, ERAXTREAH REE, TK
R, AREFRSTHE, GHARE A E St o e, XA BT,

1TAE, AR B Ak S ML AR AR 5 5 2R AR — A S TS R, X s BB A Ao deT
AT EHRAFBARZRE L. EATEHMALNE:

®x =L+ gl) * hi);

gOF (e IR BB R AN — N EB, HATFCEER, {2 o0 b8 M T §Eu -0 5 8
A(gOeyBA R-—EF T h0). 40 FOTRERFZHETRAEREZSEA, £THRA g0
Ao h()Z [ RA . HE— T LR E 8T RA TS A B AT AT(R 2 ka8 B R Avikis F g
RAEBZ ). wRBEAG N ERBR L EHT TR E RS, TR REFgshfaE RS, X
W %ALE T H RN AL REHOT ERAF, AR EL, RHRULHFRASFA B
S RMGHE, XEASPASETFARSE

Pascal {EAUREMA T ABAGTIRAV BN, TR LEREM LR 5, Wi
B TIESRARMRE. FYeFRBA CES T I MULRRE T REFIBRAA
TR, A R BIRETTE 0 LS. BRUCAIRASBRFMEI.



B2F WA Bug, MABE

- ERE Ly La nan A A R A Y ¢ % et e el e ria e LR A AL e Lk L o i

PP AR B Kt A

‘Gt RTARR?

B (BH ) FREEBLLEIEASHIN T, # 2 ABESHELMEHAR X,
BAR CIETHAIE, FHREFQEEMHRFHEETHENBE, KB FahBE
EERAMN AARGA AN RE BT, TRARFEIDER: TAMEL, ALNTH
M B A8 B 4 4R, 56 R 5 S AT — A

B BRA A KB GRAER, PN A4S KA S S0, RARAR —1
T35 RAR X PR 1) 89 CEREET AT 5w, gﬁi&i";a*b+c‘#, ﬁ%iﬁ:ﬁ
WS T hoikif BT iR 58, PR BUTRGE atb, MR & b+,

R, W EREFOLABLAF G, i, REF LS MK LEERAT. AL
B do RA A KSR MBI, S S MaRMFRNER, &8RO RIES 1k
. BT EEANSRIEKX;

nt a, =1, o= 2;

A =b = o

RAVAI, AR RARBMA, ARSI it 3 3 RATAR I AT,
ARPATO=cR? ERAMITa=b, PREWH, a i8R A2, wREEE, atin RS
1.

B BRSO LOMAEN ) MEF G100, HAXAAATREAQBESE
PAT, WG E|ARAIAT. BH, c RBRIL b, KB b BHML 2, RRa0HZ 2,
A, LA LMY REN (a2 B0EH & & U ) MNRMEEHRKIT.

HAMARFTREAY HABMA LR RABBRELS O A, A FEngl, ¥
L, 2R R R AR BANR GBRAS, TN MERE, X2 L Met), T0
GHRALE AR, wRATERR X AT ESH B o, MARFREA X,
— A KRBT,

ECHETT, BF TR A8, F25F B, LR EH, Gy YA
BEH, WAESRELESMRESOTERIEF Gl — S 083 e Rmen, ©
HIERR A 7 ALREB R R IR &IE N Ak e R B R TS 1172 BF LA “ A4
72 A SRR AT &N, AR R SR MEIEN, XA R 7 T % 3 B A
FIAKIMIFF R KA P MRS, SEREVAMNFZBHSNTE, HE, FiRHE
o FTEHA I EATEN,
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CtHHE#H

23.3 B gets()hey Bug BT internet Kk

Ci&SRIHAH AR T S5, HEEF TR RGeS NE L. 1988 &
11 A, WRRBEFFAL TR T AN Internet 30500, ARBIHEHERT TiX . GGk 4
IFERRMTE R, ANIRIRES BB MR .7 - R 559 8 finger BATF AR . X AR A
F-ZARTGRHE B P e 13 ) R 2% IXNR R in fingerd P finger B F3b R, 41T
PRHE VO FEREL gets()-

getsOMEUE AT EE TP N - NERSF . RIRTE S5 TSR IRA NS & T
frasdi. g, gesORBHARATHENTE, FL HERELREEN D HFA. o
FRRHBERF R T — AR IS, 3 setOREIR AN S BN T 82X (1
T[] getsO)F B AR TRMOE £ BRI FITS LB A BT, X B S THE LA R,
finger B4r Mt FEE & N HUT.

mainfarge, argv)

char *argwv(];

{
char line[51721]:

gets (line) ;

X, line AEREM 512 NFRRSA, TRETER L OSOR. LA NBAE
LT finger BEIPHEREALTH, S12 V7450, etsORMUG S804 £t 10 770 L A

WREFRB DS RN THREEHRPENTAGNE GrkEBIMTEOSE),
R BB BB 4 BRI ARk TR . 0 AR R 0H 0 2 iR 2
SCRADFOTHBR, 3T FHRARGERMART, BARTF, WEHREGEy R, 5707z
TRPRE SRR ER T R EOR B MO D B R B o, R SR [ I
R, HFORTREN2 RERRHEESRLE, Massn MEgmisars) (b
e ROATEEHERTERD, T execvQ G BT — 7 shell B3 IF A BT MBS TR, XFE,
BLAFEL R San AR A8 L1 shell ¥H%, TIAE: finger BHH#FR. AT LUK A4, E— 1w
M5 IR BIILARIOAL S L. RAT LIRS 48 S, ERMA IR, 18 2-1 je
N TR TR

RAURBRIR, getsQOREAMIMBEE, TRV AN TR VO REE
RIFHA, FOH FEEHEIE VO BREFTIE. & CESHETFHY, ST
feetsORIERRAL gets(). feetsQMBHEANFHBEE T —BE, XEFALHLEHRE
L. Wi

gets(line);

B
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¥2E RAZ Bug, MAESHE

il{fgeta{line, gizecf(line}, =stdinl == NULL)
exit (1}

BT, RBRGES OREENER, ASHsmMX e, EREEARHTHAA
et IFEF B R P EEX S, i, ANSIC W FEEH getsOM BN BT 4.
B, RRR XM TR RN REE S 1 BRELL CiF 5 M A RERR A R LW
B .

Ea iR o TR #2144 finger W% machine2

A% (] H L )
i machine2 By finger B K2 1. finger BiPRRAE RS
"EEENFES, R R R 2. IR gets( ) BB 8
3 “dER KRS ER R " M
B0l b

4 IEFH ML BN TH
B R RERF
5. F shell BUAS finger #ER

Bl 2-1  Internet % HUAG ] dh AL FEHL AR 0 F BRE AL

24 bzt

BT Mz B BRI RIE S PR M R BE IR Ll , AP SRR R
lint FEFF4ER Hb AR i 88 74 B ok

241 ARBDEEFEf, [EAREWBIEIH

XA Bug SRR AWM. EER “WRAFGHE A TRE § BT AR TR
FIHEHE", WrRILR A LUER . TR SRR P & R A TR A ER? b
o, AT T B A RN R RO AR SR, A L R T

EU-BRROAAE, RIORAMKASBHE A TEE § WS EERET
eATTHE Y A, Fred £ Muffy W LAKBINGE:, 1H Effie X ERRE . MREABHTHE
Ja . BATER L T RS

VP& AR ANSIC XH] arge. argv A ] C BFEME SRR SIS, AR AL,
UNIX 2952 XA BRI, I8 T — MR R, EEs AR X e Bug MIBEZ —.
A mail B A SR (K A T BB EORIR A - MR T
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C tR%E

1ftargvlarge 1][2] == '-* || fergvierg-2, 1] -= "L" ]
readinaillargs, argyv);

elze
sendmall (Aarygs, argyv)

JEAT mail BN, ERLR DUREMEEE, S LA IR FEAIMAT . bR S A TR
AARRAT SRS R VEE R, ZERAMI BT, HESE MHREMAR
S BT A BB LA AR B ER AT EAT AR AR . AR RET T L R R
MM IF G, EIZE, NREF— NS FITC (gt LA -MEFREIFD, Bl L
SE RETEUR IR a0 g — NERURA RIEIF KM B AF 2, JFHEEEE B8 -,
PR A IR ER BT B4

ZHEARR 008 ABG R FFER, C e bR BUE SR T fh—3t. AR A RS
F—TFHEES AMERRE DR, Bk A f7, BRUEIA N mail FEFRERELLT
I 8 2 BT IR A

mail - -h -¢ -f Jusr/linden/mymailbox

RN EHEE FXAILHER, A LM mymailbox THEY . Hib4 TR £ Frifix
Pltg L,

mail ectfie Rohert

TGS T, mail ¥ 70 S840 B IR DA R ORI AT AN R IR . e AR E]
FOAFERA 7 TR Eomal AR T ! BB EXA Bug EF RS, TEEHES A
S EEBIRE 7 B, BESEWINRRE - R

Lf{ argvlarge-1][0. == -+ ||

argv[argc—Z][U] == "= L& {argV[argC—z][l] co Ff )J
readmail (arge, argv);

EARBER A TS HEEEEITRSUER, HEBF-EM 45 2 M5B AE B
A7 —. L EE RS (A VAXYVMS) SRS A FE T oh X 81 g LRI HoA 23 e 2,
{H UNIX #lA~B8, ANSIC H145dE.

Shell B3 Hr

T AT BHREATFIEL £ ILAE UNIX 95 2507, B4R 8 R P ook 4 2 4638 144,
IR e 8T 00 94

lsa -1 | grep -=
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£2 6 HK Bug, WRESHE

Rh MR G R ERANST | K S HASRRE Y & R B R4
H5H shell BFRETHFH. MALES grep BAMAK, TA., AIMER T SR HA
#., EZE shell ¥ R A, 4F:

le =1 | grep "-=

R TAT! grep ARF LAWY, WEREMRBEEL X T T H—FF R A EH A,
ik, BRAFE, LHFEM s &4, R

file —-to * ! grep link

WEAME AT ELEA: - AL, XA LUEFHF X, REHLAREN
rm W FE AP, AR AT R AL R LM SRR A L, I m AR EETH Y
AR AIRAAEL; L T

el WA e Pt A MM ILE S 23 AL b i men m W W WA E L S e o R L gy ” Frere i s

HECERFAXMT —Méng, # - USR8 AR BITH, WA SRR EIRT
Ky WHEERLGEFTTH L. — MR R LR OB RETTA A, &5
SEER SN E B BRI R AE I E g RE . O A AT RT A argy BUBIHE T4 TS A,
DA R RET EAEATMTIE 2. BrLL, KB AT 19950 LRI Berleley UNIX 139 Effie
FIE NI !

242 =R—REHNE

WEASHIRRTHE E CIBEEPRAN AT, HERTN, MESHAILIE 04
AR KR BRELIMR i X WH AT, SRMANRA 8 rREnEeEsg
P 3t .

NTUPFFRTRIT AT BT A 307, LU newline XM {EMIAEE), i YR
newline (EiZ4 LT —4r BE YariTiats:, ¢l THEKSESE, Wi < M
@mADGE B AT SR B, \  newline AMnewline B AR —FE, XAV IE &
A, BUAREAFREMERNRA (FN1FR newline M7 T —4 23348, v
newline FAZ— 1M HHEFFEF, B V' BIHGETSHRELGIEHRAZ A HH).
newline 7 8 BHH G F T4 OB ZATINE & S M R IRIT AR 15 28 7R HL 46 1 SR s ab
HRES], MEGERBFIA AL, ¥ L newline (15 FALEEE METHESR, N,

char all = '"H!! How are vyou? T am quite a2 %

long string, folded onte 2 lines-;

AL TR ERE BN R R ANST C T3 AEAR SR B B R B Y T R
HICIEAE AT A A e HAREE, X NEAM e— A RFFEI L3I AT — AN
)

© MEBFHINSREBRZAH, BeBARS. Fl, B E FERREH AEM
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CEL£¥HE

1y 7

7= YA+ X

T IINEREER c=y ++x, BBEAHEER 2=y+++x. ANSICHE T —HE H
R ABT#EIA) “maximal munch strategy (BRI 500G )7, XRHREEERIVE T —MRLH
it -HORE R, RIEBRERAARE K EIEANTE, W EER TN, ¥
FEBIEAT N 2 = e+ o (URIE B TTEEMARRN, Hein F B U

Z = W+

F RO I A SR BRI HATAR B 2 = vyt 44+ x, BRI - -MRFRR, HHEGRA

“HHRERTIR AT IS ). BAEG IR RIS IRAT CNEIR L) HE -7 R R HE A A
z=yHr+++%, IR R AR TERTE R

o EEABRAEORTTOCH R B A AR RN AR R ing (TR AR F A int HUE
PATRIEER, LT,

ratio = *x/*y;

HEFEREH R RER, HEHIN MEE#R, WENARNGEER <7 5 «xn
HRAERF 2 R Dtk . AETIRMGAE -~ A R R M i B T84, eSS T
A w7 2 R R R AR R .

BRE M S T — MR SRR, HEERERNA SR TR AR R, B
PP ANSI C SEBHRARITHREH — MBI Bug. FoRili—MIFIRIIIE, %%
o8 — M7 — R RN KERENE. THFIERERNEIEREY LM, F8A
BEFFR, EERITHEFENS. ARNE, ZEFAGTHEREE, SHEBEMHT
VIR ET H AR T R84, HRMAT PR MR S LAk B R
FEX R A

int hashval = 0;

/* POW hash function from "Comp:lers: Principles, Technigues, and Too's:®

* by Aho, Sethi, and Ullman, Second Editicn.
whilef{cp < bound)

{
unsigned long overflow;

hashval = (hashval << 4) + *cp++;
if{{overfiow = hashval & (((unsigned long) OxF} << 28}} 1= 0)
hashval *= overfleow | {overflow »»>24%;
}
hashval %= ST _HASHS ZE; IEe-%: 73 A
/r BEEBAER, RAEERLT, EAK, RERAFHS,
*HANFRFBEARY, BREEBE,
*/
for(hp = &st_ihash; ;hp = hp-»=zt hnext) {
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# 2% X7 % Bug, WaET RN

irnt probeval = hashval; R AR e
YIEEEIE N BT RWERS R T, XEENEREN TS R TR, Rk
BEALEN G SRS RRE RSSO AR e e &
SO AR AR KM R R TR T A T ST
B BT R THEPELRI 7 SR EEEERNEK, XAhiam® 138n 4 Bug
W PR, (CE LRI 7 B, SRR T 15% )

243 C++B 55— iRER

CH+ifAx C M NPRRE FLUE L, BELRXRE T MRl E LR L
SOMRTER BN M BCPL —#E, C++5I A T/HERR, HLIAFS LU HeT R M AN
ERNE.

MNIBFICLA “i” TBRRARUEETEERY C A8, S AERMNR, FLUHF4E
k.

a f/*

Fi*l b

LTFIMES, 16 CHFPRTR ab, HIE CHiBEFHRR 2. C MBI BT Creili 5
WIRTTAL

2.4.4 RIEEE HRISWEIR

£ CEST, WAS FH — SRR R, BB ar4 IR R,
AT HERR Bug SR —MEEFNGIF. EEMEST, HAT8EHPIXHER (oS
AE), RRLEETHR CBSBARBMETETEAMAL.

Sun ] Pascal Zw IS ECULHAT T “ EERL”. kR GHHT 7o, 2 5698 (G
R —) B H RS X r IR AR ETITE L . bingEdEM, AR Londi 6
Avrll 1992 IZHFHEA L M. HTHALSRENT: S35 Y %5 stat(F9) UNIX &R I0%E
B IERIF, SRAETHA localtime(HER N tm 44, BSHE suftime()BE, 10 tm 454
Fed DL S B 8 UR s 0 ASCIE 7 .

PAPREIE, XEBIFE—A Bug, ERB|ET RO WM FH S50k, BB,
BV B B R

lundi & Avril 1952

HE R\ XA —FMRE T A

Lui*7&’ Y sxxdi € °F

R PTRYMENRER, i EEFAER TAELAKNSEMR T, TR
4, FEHTEAREROFR BRI EA.,
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C 45 %%
f BRI timestanp B ART SHBE A EHNT SR +/

char * Jocaliced time(char * filename)
{

struct tm *tm_plhr:

abruct z=tat stat_block:

char buffer[120];

i REBEXHN cimesranp, #HAK time L */

stal (71 lename, &stet_hlock):

SR UNIX MY time t 359N em £, EERE LHntE o+

tm_pir = lecaltimel&stat_block.st_mbime};

/B rem ENHRA UL B MBARTOTSES

stritimebufier, sizeof(buffer), "$a %b %e %T %Y', Tr_ptr};

retu-rn buffer:
'

BHR 057 WA BT RB RS A7, kR el buffer B934T, buffer
N OS A AFIEE, RZRBN BT E. SIHIREI A HA T B R E4LE)
i Eer, AshEEM AZh RN R BERE R EIRN - NME R RS S IR (o)),
MEBE RN, BT RERS SRR, AR AT R LR e A A

A CHETT, HEVRETTHRPIEONT. o B ML F MRS, Mg Y
VBN MEASERIBUIR,, SN SHNAGEERR, SIOATEESET 1 H
WA AL X B R THER PR B8 A, iSRS i ave,
GTATHAAES. RENSEEMAR A M BB, BrTaefinA s, K
Jo H BRSO (3] e LA R B IR

RS AR LA R

[P el - I R - Ak =1 M L B

char * func() { return *Only wecrks for simple strings”; |

i RERTHEMNFFE,

ERENEMERTYE, AUREREILEHRNAS, ERLENH T, TEAFE
AR, MRFHBERFETREAZRKHUETEXSEN, RLHHKA.

2. EHERFEMAHE. B,

char *fun() {
my_global array[l] =

return my_golbal_array;
H
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$®2F XAZBug, MEEFHMN

HOE AT H O F AR I EN, WIREE S S TALI AR BT (L

I o BB, TTRZREH b KRB R RS A R

3. RS F

char * funci) |
slatlo ohar buffari2i];

return puffer;

}
XL AT LB B A OB . AT Rz 8 ry st i s (R B Riihil

My TR SRS, R, ZREN T A EES X MENAZ, TR
A0t s i EREE M EUINAE. R+, XS XURREARRAE
mﬂﬁWﬁ#@m

a AR A TE . CRTFIR A mm

char * fuanci{) {
char * g = malloc(Ll20};

return s;

}
RN RAHEEANM A, TAESRRERSEE—MRENK, FlZsRE

PURT A S B G LTETIRBHE. BT ERENMNE U2 A8 e — s
SNZFRATIEAF ). RIS TR R AURIAMITE B RAE. MNREFREREE, XN
F& BN S, W BRI 4. I N7 M 7E A0 T o 3 s Ll I P A3t (A A
FINAZAENMD, e~ ES ARUER Bug. AIEEERLELERE 2RHANE.

ﬁtg

5 WIFRIFMERTERRERANE TN ARITBHNERE. A TR& TS
A NZRE N REEPE I AD CRBARHEET foetsOFT ZLRMAFED.

void func{ char * resgult, int size) |

strncpy {result, -That'd be in the data segment, Bob-, size):
1

buffer = mallac(zsize);
funci{buffer, size):

free(bufier};

SRR FE GO0 LATT Rl 0T R S R 34T “malloc™ FN “free” ¥aff, NTEFE LB LE

FRfe TE AR TR LB — A

A TR CHIRRON” L, R lint FRERFS T X PR B T A

return local_array;

48



CHEEE
SRR function retumns pointer to antomatic { SHHGRE] MBI H BRI ).
W\‘fnﬂ, )EL%%%T—%%KLJ:: lint P JP 0 EHY 080 i S0 B DR Bl RTAT  CE A T BRI
SRR A A O P 7).

2.4.5 lint 3BFFE LR H S EH K

Tk B RIATAETEE B RV RT3 - LM line BARSEEAS KA T80, 3 1)
RSN, Tedmiie ﬂﬁ?’]dvuﬁﬁ AHATu HL,/M) lint FEIFAIB M. M ling RAFH %
VilE B REMT R U A8 L2~ 4, IRE0 0 LA HEAR B Wil

L. UNIX J:$1EUI’J’~JC"PS-E;} ET RO EN T NI oL, BRI R TIE X
TR AR OK. BHRR A — N MRk, R AR EOY Clin. (R T
PRI, P T BT b, R B0, AR, SRR Y 2
BT R TR i A FF, LB A A N R T A2 4!

e N R AR M S8 FE G 0 |8 mh B0 R BB 000 | = 3 8 ko i R R SRR R b e 1 o 8 e A e e . B B

ERInt iR, A lintigF

line A7 RACH GG HEAER]. SRMABF, RS RA LR, B S M lint
R, BRBEMEZEMNIE,

ars TR UL W L PR S R AL AT LR & Ly Ny e LA ey Y YW A, 3 s

15 lint T2 AP MR IEIE T 20 3 SRR A — M RS — TR (538, AT Al
ARREXNEE. W3, 4 in BEIEERLE, FeSASET . Thia Ty,
R, BRI 8 O A A by ﬁ@ﬂTkmm&@ﬂTM$mﬁHA% W& (i
VPR KSR TP REE B F LA R BN H A T tint 5255 WA Bug [AfUA0 R %
BTG LA RERARIT. B, 15 S lint PR G040 2548 1 0 208 1 D0 TT 4 2 B

T A—OLLIFE I BEP P17, MHA A4 A B EY C RIS AR,
LR E DI PR R HG — B0, S AN X R R B ISRATEN, 3R
ik lint BEFPAN AP RYIRE . FTAH) Ada S SEBREES R A TR & SO IR I — S0P B . A
CHERNXWRE MY, RFERLBEmRy CiEZm TG,

SunQS & lint party
SunOS 2004 Bk 4 384 49 lint_clean ( 85T H)i8 53 Line FREGEE ) BREEG NS
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F28 UAKE Bu, Wadssd

B A&, KRNFTHFSoAE 4x A4ET lint 2598 E 0 R A EFEE7E L,
i Lk AR £ @y Sak. 1991 5, SR AL A8 (source base ) AA BSD UNIX &,
SVR4 BT AR T — MR, KN ARi#i B FALE21 linc 258580 E. B8, ROk
R Tint #2437 B A- SVR4 A%k TiFmedis &,

BAESH ST A28, FEAH “hint pary™ | 28R 12,000 584549 lint A2
FEEZ 8, BNE—FE LAALUBIR, #5528 g8, 15,
KE3F T30 AN RLAFHAT T 53, B AMES AR A “the lint merge from hell ( sh KA 49
lint 25 )” , X Z R It AR ZELHNRRARE & ARG ER GRS ling 25,
AR, BIERRANT AL E P~ £469 Bug:

C ERRAE S AR R LA TIHE,

© —AREER 3 MM BIE R L AL — A RE, BRI T B
WA S B, BRI A Bug Bk T stream T & 4P BRBF 4 48 49 2048 643771 4

- EFELE (L RIRE ) TR

B lint #2541 & M A 401 RALUE TR FRILG45 Bug, 72 HLA&F7 1L 3749 Bug 5 % source
base. HAMIAZ KRG FIA SR IIE AL IR 4RI lint Aw ostyle BB S, A H i
R¥F A% lint-clean KA., RARXMFik, RUERTIHEY Bug, AR, T4 R4 &
&) Bug.,

AR N R R R L L Y e e btk

TTRRP R B B R Tine P EFTREG BUGR 1T A8l A DU S i B 4
1, FHSMERZHNRREN. AL, BRREITY, 1 int BEEL-—-I7 8L
HIA R RIRE I lint BRI &R .

WA MR AAER, BRA AR RN Bug, BHEAIHERLMN IR .
PTLIAL lint #2 /7 CUNR RGN RUELT T BCHIA ST 4K Bug 850 LR —Z R A
BURAYA . (EIET T LA AS ORI ] B S AR A R ) RSt BRI O
R

25 BT — AR Bug

MBAWE KBSV EE, AERTEEW EB . X4 Fortran Do fE5R %
F(AZIHBIE, A Mercury FPUE KT RLHBNIAE) HHEH ' Mariner |
RS R B AL — 2.

T3& MR, Mariner 1 BIN—ARRBIE R RMAE 2%, BEOVRRHIE, THIRF
HHUEF MR TR . Mariner | F 1962 # 7 [, TS —MEMBLESA .
HEERA L8, AT OB AR AR TR, BARN SR Atas X5 ITHME
i,
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CERmE

it )LA-EBE e, MEERS IR, MR- MRS LN HIRmA L
—ANFEF Bug. NS iR, FEREEREEER RN R, AR L, oA UH
E4HR ) IREERE I e v CREy) MRS, 8D, ARERS DAy
(K] (bar)” FFSRAKEY), ERELSEFRAFSHEAERF, XA 77 SN0
WET.

AT REHE REBEYE TER, #M4H T AWEIET S BR300 R A A 5
Y., SR, BEFEEM T KTEENS D, AEMRNFIBRERT, ©ilFMHEX
FROEEH, BAEXA TR NMHR T EERAIEREN . XA MRS R
JLAESF, EIXARFNREE —RKSRAT. AR LR CATS, KO0 T84T 1 o bl 3
B, BEX K, BT REWEFe ok elnikads S, FILER T W LnzEdh
At

EE R PP RIE R A AR T 100% T . AT REAH Bk 4 d a4t Bug
By AL 5

KHLASK, FAT-— B%i THE T R GRS B B BB TR A [y
B BahEFH, WREECIEERT WEMEG RS, A BBIXEESIT A KT % B
WEORAEE. XEASH~RERERAHRNMRE. 223 BT —8ile.

%23 AT EBRXE R LM AN
513! T % BoOR IS B A
1961 £HF Mercury | 2 .7 w&EM “.” F, R AT 20 | Fortran & 759 [F1Hk 6
196247 A 22 8 | Marine | | ZiRBHH, 2 “R 7 | 1200 HFRICHKS | THEENE LFE
REH “R” MEE SR AHE IR

AU — B INACH N A A A R SRR, W7 L5 P ik AREBE R
A SR, AUEE T ENE XITRERATI TR LN R . He
EFHTENEONEE, Xt EREREEYARIE EE, 71 AT T2 6.
— SR FEATRT M ERSS. EETIHENASZ, REETERATHRRMT £
Ho fBRRT —P 0, FEMNEELE, X3 T —BMMIEL—LRoM, AR
[EE<Eig=LoR
BRI, WEARVHEIP O - FEANS S, BRERXIMTERR S (N
=D BAFAR! LR, TAARIEME ERBE, SREREREN.
AR EAERABET R, ERRANFBAHNER.



¥2% AR Bug, @MAEBEITHH

26 HBEUM

Ceruzzi, Paul, Beyond the Limits—Flight Enters the Computer Age, Cambridge, MA. MIT
Press, 1989

Hill, Gladwyn, For Went of Hyphen Veus Rocket is Laost, (LY, 1962 £ 7 H 28 1.

Nicks, Oran W..Far Travelers——The Exploring Machines, NASA publication SP-480.1985

Venus Shot Fails as Rocker Strays, Associated Press, 4 SH2YBIHRY, 1962 427 H 23 H.
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ER
=

o CEENFER

“HPE F M b1l 565 e (Haddocks Eyes)” . 7

“ok, AL FAXAE, A#)T " L mAHaE, MAME-E K,

“FoRATHE, O BEHE, FLEHSRR, “XRANMTEH L RHRE, T
REHLFER Bk EN S A(The Aged Aged Man) . "

“FRARATLEH MEPALEEN 7 7 LWL L E R THH®,

“R, FREMN, LEHIN-AE! X ETMARE F B AeF F(Ways and Means)' .
12 AL EHIRERE A, R gL

T, RAXFRABHA? " LW43E, Tt 280888 T.

RERBAE, 7 BHiE, “XEREFEE B AT (Asitting On A Gate)'
AT ERKE LA, T

—Lewis Carroll, Through the Looking Glass

fll, HENT L BN (CML8HEaEis) RABE, TABEKRSS Lewis Carroll
FIFARTE. R EH IS Lewis Carroll 248 A% ¥¥#52 Charles Dodgson )&%, 24#k
R EERE N R MER | LA KEB LB The Condensation(Factoring)of Determinants (3
THH) IR, LEPE P RBEA BT RAGE, XA RECES R U ERA®RT, Dodgson
5 SR A TRk
REMENNE, BHEFTEBEAAL, FENBEORFRTRF, #HE0ASS
HENHF, HEARTAFERL TIFNYLINT. INMETFRLAOU B 2R TS
TRER, BBEABR B EFR, ZIABMFNKIEALMY, k54548102
e AT G K A,
~——Charles Dodgson, Symbolic Logic, # 4%

55



CHHEERE

AR, ML BRI R R, T LA MR X S s H e L LTI B

WAT, Dodgson WAREIE CIETRGRERASK, ik THE MR -4 RIBA G|
W) — SR TR, W o
| B B | R
LS i“mmMmEﬁf | “The Aged Aged Man”
. rl “Ways and Means™ “A-siting On A Gate”

#5il, Dodgson MR AU HHAEETRMANTETF, S W B I THRE
5 P LR (type model). 80, FEMCIE S A 9.

typedef char * gbriag;

strirg punchline = "I~ a frayed knotr;
e (1823 pr WA (s v Ol E i
WO IR =
HENAY string - char * -
FE B punchling | “I'm a frayed knot” -

TR MR R AEE DAY 8T, L FILEW R 2 K00, UIREIE e AT
ZkE, —HESRERHT.

3.1 RAmiRsA BRmiEk

Kernighan F Ritchie A A, “C IS FHRMPEEAM TR ENNE. " (K&RY § -
Bi 38122 0. CiESBNIREES FRIER (olgifsdit £ ORI A K
CARTHE . EX TR R, EASRAEE. BT AR, .
B, AdaMEE &% THTESEMMFETFING Ada FBEET Wb, H- SIELESL. #T
IEH A IRERE, BXREFESHN, FALEmFSEENIAETRERE. B C
BEFHREERCER N, BB TENESERNATNE. SAEKeiE, TELT
AASHEY TR MT R, CEGHEZRZETLERE &T.

CiEgMBEURAY FLIOILERE, XEE)LARE. SNHEBY, AT cis
T HEXER AR, “ BB R (type model)” BB A TSI IS REE B0 18 U 75 148 i
. BCPLEE (CHETMHMA) JLPRAELRE, it kb E Ui (3R, ol c
EHAERTHR. AFHURT- M CEFTHIESY, EXNENARLLSTHERAARRY

"W The C Programming Language. -— EHTF
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$3F FHCEEHFH

AEAEA. - A int AP RTEC S B TE YT A int *p3); JFLAFpliliX AT Rk L5 HI bl (8 H it
privEid) ine #d, BTl ERI A B ARERDEA IR AL SR MGER A o B R )
R E g “ 7 A0 “ R I R e UBUA A TERIETFIOIE B OF 15 ik
W, RRTHWELR) &2 CEFF—DEIAD. TR ZL. RFRAGR I ER
FRAHLIA REREMTIL int *p{31B0REAE — - int RAEFEE B4, B2 — BT ine BAFRE

“RI PR RME N EE B XAl BE A C T HAGY, S5 R AT R
HAP rige A, RO AT DAL I A M AR MR M L
LRI A B R PR R — T B A A BB T JURER S #7FA R RA
HEHEVPATHE,  (HAD TS R AT R OE, B4R - D HHRAF I BRLR T A i

int &p;

EEDRIRp £ NSRBI XFESLCY CreR, BT RBRN L
W

A8, £ ANSI C 31 volatile 1 const KB 75, WHilal ke 7. M iXMCHm s Hae
HIBLAE RS B = i A D), O AR 78 B4 PR B A BTG i Bl e 0 441 2 B i T
Kb o MRS LB G RE, HARERRCMATE (BB A R Ry
Fei) B R BAEE. WIHMAERA A KU EK R RS 0I5 m BA K fEE, HAEA
TER PR R R IX R IR R

char (*j)120); /* §Z2-—MNERBANET. BAAF 20 M char TE, */

J = {char (*1[20]! malloc{20);

WAL A WILE LR B RIIES SR, REBSERAELL.

# K ARE AT conse 1955 B8 AT g2 UL LR R R B MR

const int * grape;

int censt * grape;
inz * const grape_jelly;

ek —APIGIRN, R IR, Mo AR ERER N, B TS A H R,
AT R R RN, O AR R B AR BX —

cgasl int * const grape Jam;
int const * const grape_jam;

ANSIC 122 typedef WBATFZ BT MM A “HE KW o4 R4 T8 LI A 8
Oy BEAF AP - SHE. WERSBEEN CREFR BANELHKRL
. MRSR REPEANIEH " XERSEREE, THEBHRE R, 5
AXTEERLFIAE O, B, FROIA MBS (T elne #5) MBYIE
Hng 2

char * conat * (*next) {);
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CELER %R

MR ERE RSSO BTSSR, Bk, BEL. ¥4
USRS 2 $— i o AP ROARAZ A R R SRS AL TR C T B RGBT, A
AL T B, SR B ATy A R N A AT L, A
LTTHE C SIOBOIFWILT .

3.2 HEBE A

HEIEKRE L CIESHAREBALR ~Sied Sr — M KRR G, K-
1BV F B AL 2 F B8 (declarator)—— " AEFRFT A HR IR0 R b, iR B2k B by
WRLLE G EH & BT REETS . BA TS, 31 Bior. MR W,
AR A A initializer) B AR E . JE49E Fas.

# 3-1 CEEPHEMRARE (declarator)
8 B CEEPNEE L cmThmmamat
SN st FAUEA -
* const volanle
* yolatile
.
¢ const
* yvolatile const
{HAE A HERES - b
' e AR R
S BRI (B
oAl
FAm—A M nE - i o

A EIIEER 32 FR PR DEAAR GRERENASEREERAEN, (UK
i S RNE WA ZABNEIT. FUEETARNELALNURITGE (MFEHEN
e



FI3IFE g CEFMEH

#* 32 CEEHHIEH
¥R CBETHGY C i T AR
A A LR R O] HRE R void char short int long signed
{type-specifter) unsigned float double
SRV A (struct-specifier?
<| FASIREI AT ¢ enum-specifier)
bR A0 A IHEGTY Cunion-specifier )
et extern stalic register
( storage-class ) auto typedef
REWER const volatile
( type-qualifier
fTHNE A £ 0, 1 i %
(declarator )
ERE N EE AR A2
A 5

WIRNTE — T RIR R e PR i — AW, WA S AR AR, AR E
infl, EevARE B TR ARSI AR LR AR

» RERIEE AR AL BTELE fooO)OILFE SR

v REPR T AR — R, R LR foof X RE R ARTER .

» HARWMARFEEE, FLUR fool0BFEEAERN.

% T X AR ik

« REIRPHE VR N R EEREE, 81 int(* fun()();

« HEIVIERHE VR — AR R B TIEE . B ing* foo()[]

« HABMIITH e EIRE, W int (* foo[ DO

o BARR AR HARRA, PRDARS R E5E ] int fool ][]

TRAE M S2K R 261, BRI IHE— F 7 G structy FIEES (union) T EFE X A Sy
e, BIEF— F o Asictz, FEE - T ¥2senim).

3.21 XT i

MR ML SRR A E RO AN, ROREE SRR AR
(record). ZEMJHIEIEMR B BILIZ: £ CIBED, T4 0EN F ERRRESA ST
FREARIE 5B (P2 ). RBF stroct IR ATERG S ATIR, LSRR 28 A0 NI IR A
e
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CEtxfpHE

atruct { WE... )

SR o LRAERT A BEIRE I, B RO, TURbEE A, JREbae T
LA ETHINITE IR 2384, FomiaAr f A Bix s ¥, o,

grruct { WE ... } pium, pomegranale, pear:

ROLHEIERER -2, wLATE struct XBFRTRIM— N alRE “ 2R -

struct fruit_tag { WE... } plum, nomegranatc, pear;

SXFE, FRATRENT ATEH RA¥ 778 D A struct fruit_tag £ 24 struct { V.. JRIT TS G 1

R, TR AR,

struct 53R () |
XE 1 RRA 1
EH 2 FREF 2

f’i;iw WA
VERESL (TH)
FRUL, € FTEAY S IR .

struct date_tag({ shart dd, mm, vy; Imy_birthday, xmas;

gtruct date_tag eastor, groundhog day;

48 my_birthday. xmas, easter # groundhog_day B HIRI MR L R . &b b ek
FEMR. AR TERURTMARTENEAFR. SR F RN BTN — g
TR R R KN B EORSTIA.

/x> LB IDEE */

gtruct pid_tag |
unsigned inl inactive : 1;

ungigned int : 1; S TAEEE T
unsigned int relcount  6;
unsigned int : 0 i EEBT - AFUR

short pid_id;

struct pid _tag *link;
¥
ORI R AE RN B CHERRIE”, RN ERLSREDEREA . e H
TAE—MAURERS LU T A R F R A R B R 2 int, unsigned int 5 signed int( &
IERRTERT ). 2T int v BRI o A5 7T LI £ 05 MR 2k -4 iR 4

BAENIEERN AT XN ES L B, BREXWEA.

struct veg { int weight, price_per Ib; };

struct veqg onion, radish, turnip;
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3% M CEENEY

A

struct veg ¢ irt w=ight, price_per_“h; } ooiocn, radisk, turnip;

B ST T AT UL R, HROEE SO R EE BRI, TR
RBHESTTT. A AS T, (7R LD R T HEdP o R ok 2 vk i) i R .
KA R R, & R LaEEE 2 ETIRPME, BRI NZ SR
B3 FE

fefiv, EAWARENT XNSRLER M, T8 CES AR T HAwEnt,
B MO A AR OCF B AR R IR S T T —— WU R R — AR 15, 4B
— O MR MR N I RRIR S, LRI AR DA LTI B R
RETTACR A B I B 88 GEYGHE ). EE,  int B R i BAASE A int B A
MRS s BN T AR B A, P ine B -REELHSHESD,
T &% R RO IR T RE A e PR T S OBV E IR, TRETHM I s e, .

Sk A TR A

struch & _tag +« int a[100]: };

AT, RATLMEHA S8 —BRM AR R E )38 N, LUEIm
A e R dr, B AU N R R R AR,

struct s_tag { int ail0d];: ¥;

gtruct g tag orange, lime, lemon;

struct g _tag twefoldistrucy s_tag =) |

inc 3:
for{ J - 0; J = 1003; J++) =.ai] *= 2;

Yeturn s;

1

mamal) |
int i:
for{i = 0; i « 100; i++} lime.a[i] = 1:
lemon = twofoldi{line):

orange = lemen; /*HBESEHEE

1

AR, SRR R A R TR AR, (O WEFEIXE, TLUE
AP EAE LI . U RMERNTREE, BRI as - MEMSE RS
fREN, EMONEE BT, Mitree) LA M VT £ b 2h A M8 451

ix BN N A A A+

struct rnode Lag!{ int dalum:

struct node_tag *next:
bi
struct node tag a, b;
W.next = &b /Y a,bBELE R
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C &5 %%

a.next-»next - NULL;

322 xTH=E

EX & (union) 7T 1VF B HAE E o B MO R 4K Il st (variant record). "SRG &ML, R
TER A LGB I A, &S, RDRNEGRTHE, MERS S, Mraima
A OB I AEE . XA, ENRRANMTERESAE K A3 E, RE e
ELICFENE T iz ik

BRAPBLAT — 200, 3T —SE@ el e [0ak T a R R BT IR R LT AR B4 U e,
BEAMISEEMIORELSE B, HEMXET union AT KBT struct, ek, mEixR
S ER L T WFRE, BA LWFEE TS . Bar -BELSWT.

unicn o3 BIFRAE(

¥R RAFL
X8 2 FRE 2
%ﬁw iR
YRRE R BTG

BE A — AR A KT — B TR, (R B Mo, TP b B
FEEXUFRMBAERXNES, WRFEEN 2 —MEY, BARNEEENHRT
AM—PRER, REATFEENEHERNZ S, & AdaF, IEAREREN 7RBER
M TR, K@ RT XM RE. CiITWEIME, iR R NS ERZRENRIL
MR FAT AR,

o BRI EESN, RV ESERER R B, MR RN AR,
BRBUNRE. B0, WRRITEFE TP ENE R, YA ILTER:

struct creature{

char has_backbone;

char has_fur;

short num_of legs_in_cxcess_of 4;

+;

BR, BATME, FENSHPELLTRFY, LR, B, RIS
RAgHamA S EE, RETHHEYAWRRS+ 4 0. W5 H9BR4%
XA 4 &0 OB, AT LU 4R BB RS BOTE ST — NS ke T 4 5 ]

union secondary_characteristics{

char has_fur;

short num_of legs n_excess of 4;

i

struct creature {

char has_backkone;
union secondary_charvacteristics form:
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F38 gMCcEFHEN

1

BT E R A R E& N m, mREATE A, Wl inT
20000000 M09, FAEMTTE, TIRATTE N2 20MB [V R,

ST, MRS iR E HATE . BRGR BRI - S R M AN R AR, A Y
PN E R B R 4 ) — R 4. AR R BRI, IR SERR COBOL #11] REDEFINES
Fa] -1 -fF. RN,

union kitsi2_tag(

int whole; S oA 3R LTRT(E ¢S
struct { char =0, cl, ¢2, ©2; } byre; PR R e S

}ovalue;

RAPBSRVTRT R A 32 A107 (AR ey, U] LI B AR 35 7 B
value byte.cO 5. K HALH A EEARBEIE XN HIY, HERS A B RSN E ek b £ R
Fefho b TR, AR T 150000 7 UL FOICHUBR M B AR, SR RS, SR NY
BRI — M5, X aCERMEMR, A9r T, 7R ME IR IR i £ 745
L,

[N

323 XF#HH

MF (enumyEid — K R g5, £—REFEH -BRMARKRE—R, #41% C xRt
M3y RAE SIS, BOA A F RS AT M  #define NEEMRAY. Bl AAT
WHEHH K&R C ®iFHd, MEETHE, BAMSARMALHOES TR G, Tl C
EERAER e, WA W TREN AR, BRI BRET .

enue F AR KAL) TREEREL

Mebify “AFE 7 R-MSRIRE AR, W - SEREGIBS TN FWiR -
LA

enun sizes { amall = 7, medium, large = 10, humungous };

REHL T, BAENTITE. MR SRS AL AR INEHT T, 2 SIS
AP PRRTFER LT E R 1, REEE. MAEHE — ML #define T XMEY -
AR FEN LA, TRESAFNER AU R W, TR AR ).

33 RSN

PSR M1k, BAICLEDIEE T MR AN AR A TR T Mk, BRBE
~ICHEREIR, ARIREER RS, EER A, DAEEAE MR
W, ORI R B R AN, e A, AR
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C LRESR

R LR R PR E SRR T PR RS SR E R e e L e R L R S

122 C B 5 F AL R M

A BT LTSI, ARE B BN AR R
B ERBAGH B E:
B. | FURdaE TR A 5
B. 2 SRS
¥y (0 AFEE-MEK B
FIRG[ATX A48,
B. 3 WHEBEEE EIrET 4RE.L i
C  4oX const F= ( X ) volatile X$EF 6950 EREVHEVA (4int, long F), B4
CHER-FEA GRS, ALWTILT, const & ( &) volatile X8t FER FE ALY
HARET R4 E T,

TRy R T o A A L M Y B L R R L R L i L I BT L e Y U, L T L R R ¢ e e W R R

MW 08y C 18 LA -

char * consl *(*nzxui ()

% 3-3 AR R —1F

i FH AT ®w R

B.1

B.2

M. BB “next”, AT THIEMEE SHEL
_Wu%ﬂﬁﬁimﬁﬁﬁﬁ'%%M.ﬁM“mmE-¢ﬁwmmﬁﬂ“
SRS RIS AN RT, TSRS S WA g

B.2 M & R A TR e B Bt B AT B 5, LB Ynext £
RBEEE, $5 k- RELETREC

ARG ARHEE T, BHIRHTRTIER N A

U A RINDARERE, XSRS “next & MEH, TIRN—TR%, Z8

BRI —A 85, BiBHism MR char FIEBRRE”, ATk, (LA MIMRSE T

Fifi

64

FIMIRY, mARGBEEWE L ER— 5y 7wk, HE- 31,



B3 HHCEENAY

WS EKIE S AT
1. BRGNS IR ARHITR Y

Edein i W 34, =
2 BEFRAHANT 4 ——— IEE 3 ER
T, MRRITEE . - :
— 4 4L - k
3. MERE -TERS (T 5 B HAOEIHILMAE
e _ “iEE.. HEN"
i 3 A B N T E5 b
4. MR EBMHES ‘ |E&ﬂEMWﬁ I pr gk U g o REET
R—TEHET B P EH A A —
B 238 WAT I AT S
MIGWE 2 FERTTH.
5 WmBXAmE
const
const i IR Y, HEIRTE

velatile volaile METFREAAKI M2 .
* RIS E conse, R “ k"

BT R volatile, %4+ “volatile”

WRE, R R HIEE
\“ BEBREE4E.
o ST, -
6. BT HIETS M P a7 —HEE
AR A HE static unsigned int

B 3-1 WEET CIESHAH

C & A F KA SR
CiEAPHAIEEXAEERAMNT R, —SINERIE, —&JIXAGERE, ETaA— B8R kR
fEd. -~ RIONAZRAGHL SR HEERIR MRS, AFYHTHEMTSSEFFoRILCR, ER e m Rt
BE, UEARRYE. ERANS—SRLE. RINSAATLANRS RiBFELL.
BEHNF S MBS EER, FREASH,

34 WEAEESH C EERNAH

ABRIVET—RETRA T SBNE (UE33), mEREEER, WE$57
W, WEHHSEHAE T, TRTATAE C S =0 M LUR ) TIAR, 4FAT bLP BRI

65



CERHR

RIS KA (TR RFE SRR SR ATE) . LB HER T wpedef LLRI{E AT, 2R
FIER T typedef, EAETRIVEAIRAT typedef MIRET . SR ERT “typedefpa ...” ICFTE
Ao BHFHRIAERA Ya " BIRER “p” RAHE.

LAl [ B 7, e B D B iR R S A B . Boan A R E A B SR BT RS A
(L6 R

char * const *(*next) ();

FESP XA FE AR, T I LR AN () 1 B A, XA R L i &
DR FHKIEM, 041 const iR HET, FEARRERA SR SRS Lot

2. 450 4
AL IlTi H oo

AMFRRR B s 34 b, Rg APERE, BB HAI R R, M E
FTHE, BAT R ITIX AR,

* 34 S—1 CEEFRMNTSR
AR W] ) N
BRI RET | o PR R

char * const *{*next) { F1E FAT “next .7
char * const *(* ) () F2.30 AVLRL, ®EIT -, FTor “next 2.7
char * const *{* YOy B4 AUURL, FEIF- P
char * const *(* ) (% B5W HEVILK, ®Rop “f0LGHEREET . HE 40
char * const *{ Y ()% X0 TR Y T LM, EEEE 2 B
char * const * () F2 L AULEL, EE P
char * const * () 3L TR “wriLRAE
char * const * ; BA4L MES, %38 F—4
char * const * : ESF b N =N TN U o
char * const ; 5 For v MR
char * ; | #5k T BRI
char : | HeH l F*R “char”

HE—#&, E{F:

“next MR ME Y, BRBERRS—NEE, HHEHE R — D RIRIFE R char
", KL R

WA BATE A B I8 T

char *(* ¢[101} (inz **p);

WM EERA P TR, RESREA SRS, ThHOKR—T,
BRI FER.
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3.5 typedef WfLLR APRASHIE

typedef J:—HR &I EA— FBERIG A ERA T, A RN BRATAEM,
{EHAE T, typedef BT 2 CARBR— e B 9 AR, ml & VAT BRI AN 4
T AREATZ BT R S, FRAEER.

WERBAHE L EEE “ SRR RN A1, 28I cypedef REET WL -4
WSR3, WU SR ARG S O T . 28Tk, typedef IR A B
RN R, REETENXET, mIRRE SR,

HiT typedef & D HIRT B AHTES—F, ENNRERBEA IR, Gh TEEEN S
LR EFTIEN T typedef. FEMBHER “REAR FR—METERMMEE ", T typedef
KEFIARE MR, MRER “XEFRe TR iR,

—HIEIL T, typeder TR R TR E AR AFRNOTEE . MAVEIE-F R signal() e B
8. signalQR— R AZKIAR, ATHAEITFIRE, LEMEEH “Sb g R
WA ENIERY . EREEARNZRE “Call_that_routine_when_this_interrupt_ comes_in ( 4
iz PR R R ACANESRD " RIRAT signal(), FEEILLBHGERE e PUAKBIDINET
SRETETATIEF . £ ANSIC ARMER, signalOfKI 75 HH U1 T

veld (*signal(int sig, veid{*func)tint)))iint):

UBATE MRRHE SR ALY, 2R EHERIT.

veid(*signal ¢ Piidint):

signal 2 — PR CAH —L4 AHE LGRS0, SR - ANRYEEH, E#FiER
(R EERE A it BECHEH void. H - M EMGAI B MO HOA

vold(*func) (int);

BN T ERIRE, ATIRNOEEEZ— int B, REMEE void. BT, LR
B NEFA] typedef & “HRE” BHES, MMUTRK,

typedef wvolidi*ptr_to_funcy {int);

/* FART ptr_to_func &A@, MEK

B —Aint B8, HEMEY void.
*/

ptr_to_func signal{int, ptr_to_func);
Y ERT signal E—1FH., CBESEANBH,
* e —ARint, F—-AR ptr_to_funec, #HF

* {EX ptr_to fuac.

* i
,

WM, R3] typedef S AREA U —TENSS. BRELESHANY] FEEEALE,
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CExHE

FFFAT LAY LA A S A — IR £, V&N, BT A& BGHERE struct XBFE
A0, vypedef I AEEIR (L F R AL, /D — 4 struct SRR £ R . T typedef
T, EENE typedef f7E BT M0 &

RIEFRIASRM— R T
TEAE—A typedef FHASLAFBHE, T T

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

/* 0 prtese “FEE int A34E4T XA,

* fun& “HEEEEA int BRI ER
*oarrk “KEANSHK int BE4ar kA

* )

F7% F e typedef #3) £ 4G+ W3, 4o F AT

unsigned const long typedef int volatile *kumquat;

typedel JbEUBALUIENSG, TR ROIBBGHIRAR), of A EFTAREIT typedef
I,

typedef int {*array_ptr)[100];
FOZ AR AR R B RRGEHT wpedef 58, NARBRE- P ERBNL. X@T

typedef R Z IR HT Frid th IAE A B MU FFHRAL B . ZERl—MUIB R, typedef FIA X EREES
HABRIA 4 .

3.6 typedef int x{10)HHdefine x int[ 10]R9 X H

T 2R BT, 7F typadel BIE CEBHRY ML ~ A XRMENR 5. FHREBELXAHE
BT R typedel F A --FIAIE A “BHE " KB FEH 2 B AGEE R
A AT &R X HMAIATE N FH,

HE, WLUHIARRIGB R0 R R AT R, (B0 typedef BT X AT 42 21 A 28
B TR,

#define peach Iint
unsigned peach i; /* a3 »/
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Lypedel Inl buanensg
\ - . . FT=| 2 s .
unsignod banans 1; S BE!D FiE o+,

TR (IR Ar s WA, M ypedel SE AR IR YL O OF FOR AT A sty A
[a) —pRAsRY, Tl #define A7 X RN FE At W1 B ros.

fdsafine irt_ptr int *
nuopbr chalk, cheesze:

ENITATRE, N TR N

irk * chalk, cheese:

JAMi#F chalk Rl cheese B8 A4 ARIRIEAL, gEIT SO BE A 210K 3 chalk B 4
fE ] int FIFE40, 0 cheese W -4~ int. ML, TFIREALE A,

tyoedef char * char_ptr;
char_ptr Bentley, Lol s_Rovoe;

Bentley ! Rolls_Royce (KI5 AR Al BAARE KA &4 1. 11T NISET
255161 char (134T,

3.7 typedef struct foof{ ... foo; JAYE X

C I 1L BRp R il]

« #5% Z(label name).

o M¥(ag): XL T EMTHRERNSH. MENES.

© bR R EHEECEHCE E RS AR,

» EAh.

L= AL, {2 F A TATH M, (HATA R4 4 T T LATE £ A
HIZ T ARTBAFREIESE LT EH SRR FSN, TLAE-—A 2 6T LRI % A [ ()
A AEAE AN GRIT S TR A, 7 BSD4.2 B, AAI T S N
oM RS EEE, By EAA D TR RIN . AR

struct vnode {

lorg v_Plag;
long V_usecount:;
ctruct wvrnode ¥y Freecl;
strucl vnodeops *y_op;

}:
A LA F AT A RN 2 7R EER, BTGB o LG F308 14 CRT.
slruct foo{ int tos;}foo;

AR EALORRE L ARSI RE R BRI . I8 sizeofifoo) 7 T
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foo W7
U RTTE T, 8 FIRXF W A At kA
typedel strucl bow o ink baz; ! baz;
skruct nar wvariable I
bar wvariable Z;

NEW “baz” 7 EEABR-EEEARYE, HiE R
typedel srruct my_tag { int 1;} my_tvpo;

arruct my_Lag warsable 1;

my_tvpe variable I;

XA~ typedef FHHG( 2 17 my_type XA FHA “struct my_tag | inti; |7 HIFTEE A5, H
VR ETA T SRS my_tag, GFHTE AT struct 2] LR RRIFERYE L i B
FIR- RS 3 85 RIS BRI typedef # W S NRERS 540 LS AT TR /AN BUEE I i R0
AL L RS “stract” T, (BRI AN TR AR SR, S AR
Mg, X S E TR typedef BIRRY BTG TIR R IR T 4H & H LR S BB EER,
FREL, ST (B i B A ST A AU S

tyoedef struct fruit{ int weight, price_per l1b; Ifraiv; /% &EHF L */
struct wveg{ int weight, price_per 1b: Yveg: Jr R 2 oy

BRI EENT A —#E, 501 B S0 “fuit” MO typedef 758 [f145
R “fit”, HEF2RWUT.

struct truii mandarin;  /* EREHERE-fraiLe *
fruit mandarin; /* HRAESHER-fryior vy

H 2 B T S 3 Cveg” FRE veg, RASHHASSRENS Y LUB WIFRYIR B, .
sLruct veg potato:

WRGEEAH] veg cabbage IAFRIRBE, R —MEDL XCH AURRU T TR MY 5

int i;

E1E typedef AR T

AEH T 7 E2A R M AER typedef.
XA T AR RIER R L BE “struct” R4EF, (BiA LR F T GRE 7tk

2 &, REpEIE B,
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35 MM CETHAN

typedet k2 % ) 4£:

o AR, EEMp, BRHOAR ESLMRLEA,

< HHHEER e SR E A2 20 phdg e AR N, STVARTE #AT typedef B4t
typedel #54%F # 8, ZA¥, DR P| R B 40 T 6 0. B 45 0E #4 69 K A 4o short,int,long
By, REE typedef ¥ HFH BT AT, RESTEAN 5 A0S,

- typedef 4L A4 G MA IR KR ARG A W E L F, o

iypedef int {*ptr_to_int_fur} (void};
char * p;
s (por_to_int funl p;

B SAES E R AT R A SE AR S, BPARE SR ARSI SRR ST U RS A Sh

B

e N I L Bl e ey A L BN N B e T A AT AL L RAARE £ o n e v a1 R A s

AT PN AN AT LR [ — A B A I I WL R AT AN TR 44 7 R R
). RO TRHIER CRBEE AR - A RHHEND, 4050 ] BRI T A &
FAATARSE, AUAEE -DRLY tag” BREMZT. XESBA--MEERM L AR R .
EFE, AR RS RREF A NA RIS, Ml SR BER.

38 BB 2 BAUEL

TRuT AR M S - - M RERE M C O & RN I JHE T8 AOE 8 8 = (R e e |,
A ATR? CHESFHHERERCEHEEE. JINFEMRERT -BAemIPEe s
MR O ARE L) 3-8 (T SR S B AT AT AR RO . D T R GRIE, B B RRENRALTE
M HAC PR MBS R R A “struct” “epum” 1 “union”™ FAL &I A
AR, Bh. XMEIFEERENES A RASENE,

EmAzHkex

RE—TRF. IBCESHERBIABKEE

EEH —MNRITH R, EEFHNHEZHR DR, AR EALER, IS RILIR
RANER, HEHER HRE AL, REEMNRE G HEA—IIFE, CHIIREEDH
MARE, HA&, BEAFRFLAGTARE (EEMBRPEER) | KBS REW T

struct token { char type:
cner etring IMAYTOKENLEN] ;
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CHHEmE

[ REE - W BT AR #/

struct tokon stack [MAXTOEING] ;

[+ GRTFAE A BRI +/

struct Loken Lhis;

PRy de T
S LT S
classify_string (FH $43)
kBl ok T
Mt this.Lype BRE —~ME, HEN type (£ ) -, vgualitier (BEH -1
rindenzifier (ARREFY -~
gettoken ( BUERID )
BT —AHFILEN this, string
WREFERYTES, B classify_string
W, TR —AEFEEIL, this.type - B0, F--Nrol % this, ol ring
read _to_first_identizier (EEE — IR )
WA gettoken, FIEFCHENE BT, THBIE - MRRH.
Printridentifier is (fFiEMFE) . chis.string
#HF B gettoken

FEATAR e
deal_with_function args (4 EHHEEH)
SEmBEAHERS () B, TH @B
deal_with_arrays ( 4H @ #4048 )
LHER e (sizel ~F . WHATH A8 04 H R,
deal_with_any_pointers ( B354 )
LR PR B ATE @ . . A R
deal_with declarator [ 4B FHE)
if this.type is 7  deal_with_arrays
if thig.lLype i " {° deal _with_function_args
deal_with_any_pointers
while R B AL AHE
if EE-NEHEE O
HRELEE, FBEA jetioken; HEFBLEY ¢
deal _with_declaralor

else WHHBUHEKAITHE

read teo_first identifier
deal _with_declarator

2



38 A CHESNANR

XAE—ANEER, i ARJLES SRS TER, BEWHUN “cdecl'”, The €
Programming Language 7" cdecl [IRTEREE AR, & {5 cdecl F/FF HTHR., EXFR
DR ETT const H0 volatile. [AIN EihibREEH, MASHIEES, REERX A FEH. /o]
CLRFA MR X AR AR 32T R AL TR P R S B 3. IXAFERS AT LARTTAEY 150 1T € A5
WEL. MIEMARNRANIE, JEERTRERLENEWERE) - K, ERRSERK %, I
W, CAgREIX AR, AYTETTESIEERF L BENTFR%E S, —X R M
BT AR RRAR, REUEHMR R I M R R B

% HiEeg

BEARIRCARE T4 Ol SOl EBAS WA, v RES R IR A T 1 i 1 8
iR PR, B —& L Data Structures with Abstract Data Types, Daniel F.Stubb i Neil
W.Webre &, R, Pacfic Grove, CA, Brooks/Cole, 1989,

XABEBHTHEHER) MEESY, S5, 2&. B, R, 8. B, £
Bl A+

39 Bir—F—IRshrRE sk ek

W HN G B ARREB . — AL S S S S — e ik CBLaS A B TR MR
RIRESK) Mza). JUERE—ANMER, BRI KN IR B N SR A, AL
FESHRLRE GRS, MIT A LS8 S G SUENEE R FIX AR, £
CRYAHHVLERB SR B . X8, HIEEHRE LISP Pl LA —%44,
ARG EMNAE | R B ABTH RS FHEE, BiSETHRENRBITN T
=W, A EBNTREEATE. XERN T BRI MRS Ry
ISE:

PRGN 5 — P EARER R R AR TR ST B B GRS, B T
BAE" W. 4%, EOFTNENFEITI —OMEHREN RN, BRE-E
(Camnegie-Mellon) K*EFHH BB R —SHAANFE T HENEL, EFRAT Tk
A 8 ANFERENHARRR, o —A KRR RS, SR 5L
ATORLRHLELT 3 R, BN A A BIRT . XA RAR R 1 RIX AT,
B UMEHBRBATAHCLET 1, T, o FATHINIERS, 64 S0 u] B A ! John
Zsarney ! Lawrence Butcher B0l ARAIEHTH A0 RAETF 4 6 MIKIE M, BUGESE —=
VAT, MRS RE—EURRE, TR, R B R RS T —
A ERETEIETN, £ CFERRTE” 5 HRLEBELE PDP-10 AAH R A
2GR X, AT RE LRI F B LB — 4 telnet 3% 8 | Mike Kazar 1 Dave Nichols

YOREREE PC LR ORI TSN A RS AE cdecl WK 5.
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CHFEHE

BE TR, TREREATATH I R RO, HAERS A RIMEN D B IR

[A#R, Mike i Dave H R shlbib 0. fFI & T - Maebhil, Haubb Rk 00 {F
ol — G PLE POl R UL AR, KEINUAREEE Y%y . U5, FLE A0k [ IER M ) e it
BE1R 101 ¢ Ivor Durham 5280 112 AN FH A e AKX I LA, Seis A HOABPLES AL vl SRALY
Wso AL AMERL LN, Ivor A THRAERT “linger” FRFF——IX - AT /-
S LN —MRZ AP REER QOB LSRR B ) “finger” MK &
i, REMHMNEHIATEENTHF 2 “coke” AT finger FUTEY, BHELIET o RILRA TN
FEIE. (BT finger 5K Irternet FRAEERILA) 084, FTRUAATRILAMAL ) CMU' S FETAL S #
WA RN RE . FEL, BLET FRIar4

finger cokelg.gp.cocmu, edu

MTELM Internet BT-Auf —MHLRE b B0 EHATT SR HLRIRE, B tuide T H 22 4k

S 5XIE T RENIET Steve Berman, Eddie Caplan, Mark Wilkins Al Mark Zaremsky®.
AW LA AERIREEIL T 104, %20 14D 80 LI PDP-10 36k, 1
IF 230 UNIX Vaxen BEHRE TRERF . WEULEN, RARFA ST S8d. HH
SR O R AT R AR IR ol PARIG R FRBALR I T 1T IR RRIB nf SR I
FHTIGRE R S, THER—ERNERYTI, IS TESHNED AL ieE
Wje —HFH], BAEFIEE. (HomsER AR E 2 IRE Greg Nelson AHHIBEEHEH T
HELF. CMU BT EATRIR B LR B B BT 0L -, Hfd R ey e (7 U T

VU CH TE AR SEALEUR BBIE - G R SRALEHEF) — 5 68000CPU, W1E SOKB, B
PARMELIRIPLES (7 20 HE22 QO s h i, XM B M PC ERME) 1. T4
LI UTHRE ) B U AT D L2 BE(Rochester Institute of Technology)ff) i LB 2 fiit— &
WAL L T Internet, 2= TR T 5, S0 VRIS M TR RS SO S AT, £ 42
TR FHEATRMFEFRTLEEREROURILE, BN ZRE, W F s #a
et —Ifl], TTARAVBCEAR U AR Y Interner | &L WLIK A R4

At A RRBTAFNE? ZTFUEY, Cygnus Support BRI 63 178 A 14 F e b 2%
MEIEBILARM B XY, ARAMERT LUE A TR R KK, ARG B, Al
Lo HAEHEAR A I EE! 75 Sun Micorsystems &8, H— 4 E-mail #hk a7 B H 5hi
B EA AR ISR b DR R X E-mail 5, E LTS, BUE
G ST, H Ak RE. T8HEF 0 Don Hopkins 4475 T pizzatool F8I%, 74T
FIRIRANTURE. pizzatool {EA] T GUL F, bR B B RS er ELFE0F B il (28K 880U
FESBATIEE MM GUI WiB% ), H R4 N 2 R B ILY Tony & Alba's LB, ME
ALZHERI R, bi1EieEphLE,

" Carpegic-Mellon Untversity.

" Craig Everhart, Eddie Caplan £ Roert Frederking, “ Serious Coke Addiction, 25 Anni versary Symposium, Computer Science ai CME:
A Commemorative Review, 1990,p.710.Recd and Witting Company.

74



$3% AFCEINFT

iE ISP IR 4 G T B B2 16, SUN 2559 SPARC HR%5- 7% 600MP R 5|1 BHL 17T
THERBEFEMFE ST, EPEZAMILTE AT HMETDV LS 2 0.

-

e ety e m AP A o ki o

BRITR

o LA ) sl

HERRE ST SR

R AL e e AL U W B A A IR B R A LA AR L R ) o =

1 %#include <stdic.hs

2 #include w«esrring he

3 #inglude <ctype.bs

4 Einglude «<aldl i b

5 d4define MAXTOEENS 100

6 #define MAXTQEMNLEN 64

-

B enum type_tag { ZDENTIFIER, QUALITIER, TYPE i;
9

1% sLruct token |

11 char tvpe;

12 Char ctring (MALTOKENLEN] :

14

25 int top = -1;

16 struct token ctack[MAXTOKENS];

17 struct token this;

18

19 #define pop stack[top--]

20 #define pushiz) stack[++top) = g

21

22 enum type_tag classify_stringi{void)

23 /1 BWEARRAMER +/

24

25 char *=z = this.string;

26 if{lstrompis, "const")i|

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

28 return (UALIFIER;

29 }

ac if{fstremp(g, *wvolatile")) return QUALIFIER;:
k! if{lstrompi{s, "veid"}} return TYPE:
32 if({istrompls, "char")) return TYEL;
33 if{istromple, "signed")) return TYPF;
34 if{lstremp(s, "unsigned"}) retun TYFE;
35 if{istremp(s, "short"™)) return TYPE:
it if{lstrompi{s, "int"}) returr TYPE;

75



C & X 4f

N

38
3%
17
41

42
43
44
45
46
47
48
49
50
51
52
33
54
=5
56
57
58
59
ad
61
62
63
64
65
66
67
68
65
70
71
T2
73
74
75
76
77
78
79
an
g1

g2

76

if{!strcmpi{s "long")} rveturn TYPE;
ifilstrempis, "iloat"}) retun TYPRE;
tfllstromp s, "double")} veturn TYPE;
i {2, "struct")) retorn TYPE;

o, "anion")} return TYPE;
ifflstrvemp (s, "enum"}) re.un TYDE;
return INDRENTTEFICER;

void gettoken(void) /* BT —MHFiLE ‘b

{
char *p = this.string;

J* BIE AT v/

while{{*n = getchar()) == " ');

if(isalnum(*p){
S EANPARBE L A-2, 0-5 FF k. Hy
while(iszlnumi*++p = getchar(})y;
ungeto (*p, stdind;
o= A0
this.type = clazsify_string(};
return;

!

ifi{*p == '*'y
stropy(this.string, "pointer tov);
thiz.type = '*';
return;

'}

this.gtringil] = '\0O';

this.type = *p;

return;

}

i BRI A LRAEEE +/
read_to_first_identifer () {
gettokeni) ;
while{this.tyre != ILGENTIFIER) |
pushithis):
gettoken();
}
printf{"%s is ", this.string);
gettoken();
}

deal_with_arrays{ {

]

*/



Fi3¥ pMHhCEENFH

83 whileflinlis.tyne == "['] {

g4 nriatli"array ");

Gh gettokeni); /HTH o+

2h fiisdigicithis.string 011} {
ay orintf("0. . %1 ", atolilhlis.slr_ngl-11;
828 getteken(); /* EE 1 */
85 }

40 goliokor i) S OEE VR EWE - S RRIL *s
51 printsi“af ")

52 }

93

94

35 deal with furctior_args() {

96 whiielthis.type = "1

977 getl.orken ()

38 }

99 gettaken(!;

109 printi{"funcli _on returning ") ;
100}

102

103 deal_with_poirters() {

104 while(stack top).Lype == '*' } {
105 printi("%s ", pop.string )
106 1

157

108

109 deal_wilth declaratori{: {

110 g AEFRELZE RGN R

i1z switchi{thic . .type) |

112 case '[" : deal_with arrays!); break:
113 casge ‘(' : deal_with_functicni_argsi{):
114 }

115

114 deal_with_rocinters(};

117

118 /i AEAEEANBRRAFZNEADBEFNTS
119 while{top »= G} {

12¢ if(stack(tepl.type == "' } [

121 jaienl

127 gettoken(}; /* FR 9 ZEHFEE
122 deal with_declaratori{);

124 telse

145 prinzf("%s ", pop.string);

12 }

127 !

128 }
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CEFERE

129
130 raind}
137 ¢
132 S AR CERE, HAE AR </
133 read_to first ‘dentifier{:;
134 deal with_declaratoril:
125 printf{"wn":;
136 return 0
e e 01 ese st e et s smssn st et e e eeeeessesnsmes e et e

FEEEMLEELZEAS

stremp() b A TILEANTHE, CHAENE T —AREL. SR FH TS
HHBEAAE, 4T B EE FMHE 6 — ISR, A PSS FHAA B RAG;

if{tstrompis, 'wolaLller)y) retuorn QUALIFIFR:

BEAEE RS GMERAR, AASNFERSLBE, HHENEENEE
REF—MEFWFE, BEFTEL

fdefine STRCME{a, R, b) (strempla, by B O
AT vAvL § SREG R A R4 T A,
if (STRCMP (s, ==, "wvclatiler})
BREANZZL, NETUA LA KGR RATEED, MO F 5 i R
FM &5 cdecl /7. AAGATEEYEHMF A,

MRAE

SHi—1 CIES AR (R—EH)
REH T8 W EAFRAFH L GRE, EF-NFERE. KAATLLHI 05 5
BT R, WE P RARAM R IS
FA 18 F—$EHTOSR B B
AR A T AR TR TR
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FI3E SMCEEHAY

gx

Rlgp9EmH T—HEHITOTE
char *(*¢f10](int **p ); %15
char *(* [10])(int **p) ; F 2
char #(* )int **p) ; 5%
char *( }int **p) ; F
char * (int **p) ; 3
char * ; F5F
char ; F o

# =R
FEOFSNEE
AT B E[0.9]"
£ ARG 354
HEE4F
FHBNES, #HHE 2 F.
FiEEMTE 3
FoRAE 6 F AL
AT L A0 354

7= "char;"

REwCMEME R, S5

‘o A HE(0.9), CHIAE £ R B4R, G0 LHNEREE N EE

char 894841> .

AL, EE: AT R BT 8 & 4 AT Rl — AR ) S AT R R4 A

ARG i A,

i,
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TARHFNEX: HENEHHFAHEE

ARG TARR I O AN T 447 BB L FEA 05,
Tl A TALL RE—o@g,
~ ~Stan Kelly-Bootle

4.1 BeHHHEIRE

C @B FREVTFINUAZ — R “ R AIRT AR " FEME, K3 FE
ﬁ%ﬁﬁ¢,%$méymnmmunﬂﬁmmzﬂﬂu=

EET Y] F AR A

extern int *x;

oxtern int yvll;

F—REGFAXEN iR, FofEEFR y EA I ABHE, KESART
(AARGRY) , LAFAMNRA L,

%%#&ﬁﬁﬁ%mﬂﬁ-W%C%%%%ﬁﬁﬁ%%ﬁﬁﬂﬁﬁvﬂﬁ$wﬁﬂﬁﬁ,
R FAXANNRE i BT R ) 8 R — L. 4T e i AR T S A n e T m) TR
o b g XRE R THe6r AR TR, Mmsh b 7 —i. Alndt, JeEpn B
A= PR R G, U RAR LA R AT A (R — b

42 TMUEHITAXkkET

WA NERERUR RIERR, #8 CEXikats”. WREREAEEN—-ER, K
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C o5 GHE
WA RBERG AT RN, W, EASHITILTT.
VAT L

int manoo[1035];

A2

2xtern inl *mango:

;* :-E.E%’I.a'ﬁ mango [ 1) */

KR, S 1 X #04l mango, MR 2 SETE RS . IXAHAEIRY? AT,
“EANABBEIET N C B, BUHMIBHAEEARLL MEET “EBAANT XA R e
Y IR AH I B AR R A — ik

HF 1

int guava;

M 2:

extorn [loat guava;

PR ine £ float (1] F I HE, HERILA, A SIRERBERCIIEREEIL1 ],
A A AT AR B AR A NIZ R AT L EIREIVE? T5 A0 S 7 18 AT A
GRREHS I, MHBSEAE Mt R f0E Ve SMEIN L N SOHS, REmE,
1A R M — R R TR, AR AT MR k. (OR, ALTH AR M
i ATA IR T R REE A H R T R, B35 LIS 4RI B s |+ 15
RSN I XA

4.3 fHakmM, fFaEeX

Qi X M2 A, TRk R EREN LT AL CEFAE. 3L, CBET
SR AAARA MEX, EETUHEA extern 58, RFR— T, XEFHNME
BR CHHHISRFAX R, ZKEMXRARMEESGXN “ A7, RNREHEE,

EXE MBRIEE, SR T A% R R 1L R R S
H&7, CRFRETNEAN L7 AERANTEE— T X E A,

5E S Mg BIFE— M7y HWENFMEREATRAT, BTaEFMALR. F. int]
my_array[100];

FHH nl L% S EL FRERTRAFEA, B TRy 5 SRR R (10 e B0kl 2 2
#1: exter int my_array[);




B4 AAENNEL RARRIFE THE

acaar L W WML, o Wt AL, S WAL Wi it el B .

XA EXFIES]

AEICETEHNAZRTFEELFH,
FAAY THE S/ CHHANTHESE, mHAME IR T8,
RS THA E O AR R A

e

LA o el e R B S L e Y AL At m e e LRl e e e e

extern N E N IFRIFRA R LA T, HRANTEIBU AR 1 1 f
RESHPABASATE, FLHTHERMCTIHKENGR. 8 T80, s
B A — 2 AR EIHE B X R A8 418 38 R M A4 L P A IR B R

4.31 HUEBFNIEE R N iy el ey

AT RA TSRS B WS LR RHEH M3 RE A B Z L. HAREEEME “Hil v
M Hihk y IR ZIAHKH . X MENE T A, BN B ERFE S B
Wil 445 5 RBRFFE ARG, BWIESHRE D FUFSAN M EES S L Y
AT AE, WE 4-1,

EIEFEEHIEER, 5 X ECD R LR, fFY Y

B A SR X BTG A m bt % LAY Fril2mtt i i
R A RN EE.

EHTERER 0N, ik ATiE 0 #is frid o, SEEFRI Y,
RN, Al Al Y BT,

CHFFAT “IBRBLE" BRE. TRmAARTERIERE T0/A, X FFm
AT A LHANK ), YHEBRTHEXRERTEHNGE. ORAH, 8RR H0H
o W, BAERAEEEARTERBAE. TR0 S A A A kil
HEHETEN. HOBERF, FLAEE T80 e s (L.

4-1 Ml (A MR ChED) 2 MIRE S
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C ¥ Rtk

HUFROAT AN S AR AAE (T e T AT o “ Lsfham™. H
IR A P A R T4 MR R AT QU T ERT “HFA™. mFERANENEE R
— il A EAH A SRR el E, M HAKE RIS AT R I sk, AR B
AT 2R B i CEit B REAIEITHRA T, arGE 2= e g mI, ik
s i e M bk NS EAH S EF P E .

AN N7 AT SR iR M vl . Wik, B S mE- it o ny
REM M EIN b FE ) R TR, e nl LR PR AE, AT 8 i 407 A
BRARRHRE . AR, RPTRE, RATETEE I RS R AENE,. A A e e TR
Frsl HEAE (IR RUEUET ) R IR.. . 1 A Rr X8R sl i .

char a[¥] = “abedefgh™, Lo c=alil:
R TR E AR 9980

IGTIMEHEIE 1 HE 0 000, PR 5 yosn i fil

BTN TR 2 Wl 9980+ A

"4

[ t l 1 1 | |

WOR0 +1 12 43 o+ L 4

Bl A BEHM P ARsIH

KA At 2 extern char a[]45 extern char a[ 100 SR FSA . XA AU EHE 8 a 4
TEH, W A AL, SRR R RO R AR T S0 as R AT B i B
ST, WAE AL MBI RE AL, MBI -1 7%, LSRR
M5 & WA a fHBEEIN L FES, SRR E A T IX bk

Akz, an 45 extern char *p, THRFUTVRER RS p B— MRS GREIFEEAURHLE N T E
PEEFTIRXTRD, ERBPRE TR AT BRI, SR p BN R,
AR AT I H A I A FRRAG A1 o SR BG4, H s —
RS IRIG, B B Fras.

chir *p ¢ =

WM RT— TS g Tk % 4624
BT Hibhir 4024 BIF. B~ *S081.
EATRMEYE 2. BiHihE SOKL B A

k ™

s o] 8] 1
= 4624

BB AFEH IS

—
SR 1
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F4® HARBWEL WAt

432 HiF“EXHEH, BLUEALGRSE" BEREMNA

BACLEAVE - F G- SRR R i E SR M MLV O G
M, ZOLEAFARE, TEWAERTERNA CnE A iR, BIXHE TR
AR AR ISR (B fras. sk, REENE v i S R ATHH7
FHE— R, W C &g,

chur *p = “abedefgh™; ¢ = plil,

EIFRITSE LA, MAEH 4624
AITRE SR 1 BUGA: 4624 BUNE, B “50R1.
ETRIER L BEIE. e 5 5081 400,
AT 3 BRSO 1+) 1 1N A

k. o8l {508]+i)mﬂ |

S081 4] #2 43 A L o#

B C AfFaESRT F RS

A EUE C i e T

char *p = *abcdefgh”; ... pl[3]

HIE A 77 R

char ai] = *abcdefgh”; ... al3]

ERMWIFRT, BTUVREZ S, EFENRRIEER B

APET extern char *p. FASIA pBIRTIHE R R R, HKSHEE A ME B KR
AW G. 5 #TR B FRNERIIH. )5, WE A B FRERRB RS AR
Yilnl. EATCAMNRER RESHS.

VAT S e p RME, RERTEAE T AR RS,

2. 18 t AR RIR S B SR R, A Ak,

3. Vi LRk, EREEE.

WESUEEp B MeaERNEE (MR, BAE NS HmESp RN EFF
ﬂ}pm&T“Mpﬁﬁﬁmm%%fﬁﬂ‘ﬁ.ﬁﬂﬁk—¢$ﬁ<Wﬁ¢E?%&&%

AT R R HAREA AR (20 int BF double %), K (HHHEWNE) BEF
AR

HESRIE p IREBUATRE . AT p BUER R ICAEHIE R, H&um PR =
MPERHRITR, MRIVEY p BRECNIBHRXATTHEA R IFHIN., £E— FpEXE
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CEFHEE

B A B A extern char *p;id & M58 HITE SLAT char p{10T; RS 5. 4 A p{illLh 4% L UK
AR ART, S AR R AT, IR LT, BRI R A
S5, 9 ACST PR 0 I SR R A SRR TUM . I Bk TR 4, 107 i3 TRRAK
EREEE, TRARES 7GR R A, IR R I 54 TL bR R

44 {ERH e SOHPULAL

RPN E IR SEY ALK EEREEE, HEBSGHY, .2 5 LT
FoBpu), a0 b Broe:

w1

it mangol1007;

At 2

extern Int mangol]:

/* 5 manga [ | - £ 08 <

mango FAAKIE X2 T 100 4 int B ifesl s X

int *raising

Wil B - - Mk TR R AR ST TRENRIAZ T raisip, ETTLLRS IR0 -4 int 5 ol int
WA, TBEEE R raisin & S GEN TR~ ik, B2 A ARAEAT AT IHEET S LU MR,
e E A F R EE K int R I ERY int &8 dT U AR . mango BOEL IR e BE AN B8
o TR S A A T AR, (BT R R 100 ESER H 7En].,

4.5 BT AR H

AR AIEE ) S 80 A B A P B 0T, W 4-1.

# 4-1 SEAFIEFTBIX 3
& # ®ooH
PRACB AR 1k PR il

Ui, RRURIREH AR, R | HEUTEE. oD SRR AL a- 1 S MU S
Mg, BRI R 42
MRIETH - PR, BT REMA R
E 1 HAShAE, MR EEE
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F4E AATEHOEL: HaRHaHTHE

e
—— w4l B
AT TAEERE N I
M R mal loc (), frec (). 33 A BC A 55:
RIS K (SRS,

FENAREH AT AR TR X R AR BBt TS L - FF, RN
HLBIER A

EXIEENT, SRR ATRE BT A RIS ST AT, B PO LR A S,
PR AR SO RIRDRES Fa 4 — DA AT B M BI04, i, IR O & —A4 1
HEE CHHIMNE T AL

char *p = “breadfruit”;

ERRGAFHBEEA Bk, SRIERUVT S8 R0 BRI, L,

float *pip = 3.141; S R LM RIE, o+

fE ANSI C T, ¥RALTRET IS BRI I F AT R B Bt SR T, i SRR ol 4541
BOXA PR AR I0E, BAFRSHIRT LT h. EHMREFRT, PSRRI L
BB S AB A, DU R g L.

BNt w LA <77 B R OEAT R SR 14

char al[] = *gooseberry”;

TGEREHAL, BT R BRSO R T LR . R AT S T DAY
FGan A T A

strncpy (a, *black”, 5);

SR B B “blackberry

B EWERRHTRAT U FRITEL, e T A AT eI el LR, W r
BAEARY, 10 SRR 1 BT feEh i MBA R SR E . mEAREEET I B,
Mz, KXTEAF @A, ROORRSHENA AR E C BF RSN AR
¥,

fRETE CIHEFTRAEREBMAOFHNTE Y —, TESEFHKEEL S UHm T, %
M, EfWECHETTRERNHEAY - 4k C BFADHRG TR mallocOFR %, HH
FEHRHRPE LN TF,

&
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4.6 Fpir — P R ERER

0] sCpl AR A TUIs R T s, TUMEAN 8 AR T . $MT: “do geese see God?™ i 1]

“Ono'" ), Eul e FENBURIEE, B AP R L [RRLA D) R
A iR WA TG B PR 21 “ Able was 1, erc Isaw Elba”™, ) /40 iy [] o hin
BN [0 B iz T A A RIS 3, X AJE R # A man, a plan, a canal — panamal ™.

TR ADulREd AT D RIBRRE R R e M Y IR AT
AR Yim Saxe VERERIT X —00. 198347 10 K, Jim B 4R, )45 MR IX
AJLEDE, FEETRN.

A man, a plan, a cat, a cenal —Panama?

Jim XA IE A HAR SR T LR R EIARS | Tt -3 FG T

HS B X F W Steve Smith B R T B[]SO Ean B0 8 1z e RO 52 0y

A tool, a fool, a pool——loopaloofaloota!

JILTEYZ W, Guy Jacobson {4 [N LA 87 ke %

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

WAL, AMTFEIE T SRR PR T LR IR I AV AN Dan Hoey 405 T
I RARE B HRRT P AE R

A man, a plan, a caret, z ban, a myriad, a sum, a lac, a liar, a hoop, a pint, a catalpa, a gas, an
o1l, 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, 4 daub,
a tan, a cab, a datum, a gall, o hat, h fag, a zap, a say, a jaw, a lay, a wet, & gallop. a tug, a trot. a trap,
a tram. a torT, a caper, a top, a tonk, a toll, 4 ball, f fair. a sax, a minim, a tenor, a bass, a passer, a
capital, 2 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, 2 tad, a pariah, a revel, areel, 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, 2 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, 4 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, 1 don, a mural, a pan, a fann, a ducat, a pagoda, a lob, a rap, a keep, a
nikp, a gulp, & 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, 4 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, 4 part, atort, agut, a poll, a gateway, a law. a jay, a sap, a zag, a fat, a hall, a pamut, a
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Bag SARRGEL AR al

dab, a can, a tabu, a day, a batt, a waterfall, a patina, a nut. a flow, a lass, a van , 24 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, 4 wax, a paw, acat, a
valley, a drib, a lion, a saga, a plat, a catnip, a pooh, a rail, a calamus, a dairyman, a bater, & canal-—
—Panama.

catalpa (RATEEILAREME A ART &F@ D FRMAK, FofliplEs—F
axon M calamus KIS Dan GiERe U] 70 GO B4 FOLRE NG, w U IR AN 31 i
KL

BAMRFEHENRELEN —Dan H5 7 M T RSN, MR A gAML, &
MG L, REONALER R SR FRES. MBI H A, Dan {5553 “a canal”
B “aca” IE4FAETF IR SR ALEISC(A man,a plan, a canal ——Panama!) K, FrRLaf el
“aplan” BE AR INGE IRIRLE, AU R R A AP A R R e AR

GHEA “aplan” JEI-RAFRIREAE? &AM D “aca” EHESMERT “... aplan,
aca.acanal,..” BIFFF), WE “ca” B RUEATHE A, BT, ATLLER L
PFRER “ea” Mde—ld, B2 JER - AL, SRR R IR R X L TR R
Feo (I, 775 “ca” BIAMEM T “ret” B “caret”, M2 RETE “caret” $U4TAN | Flec”.

FERRIITA R, ST 59A £ B LA TR, HOLET LR F A rE
Tt oy 42 R T gt .

#* 42 I E

P& “-aca” . “ A man, a plan, ... a canal, Panama”
:Hti‘: I t i . "

= ret- ... a plan, a caret, ... a canal, Panama
RE “-aba” . ‘... aplan, a caret, ... a hater, a canal, ... "
W& “n-" “...acaret, a ban, ...a bater, a canal,..”
&_—&t 1 d - ” M . Az ™

& “-adairyma .acaret, a ban, ... 2 dairyman, a bater, ...
Pk “a “ ... aban, amyriad, ... a dairyman, a bater, ...”

F MRSV AT LU R R S AT B R DAL B 40 Ak 2 0130, 8 35, (AT i i,
WMRRIPFHARIA PR S RE TN, FESENER. ARAMIFE, 85 KEA
LHIKRER “. anag, gen, ..., FEPITFEA “apa” EH “..anag, apagan,..” i1+ “apa”
ORI, FrUlEE e UK,

Dan TR T - REG AR IR ENTIFR, NWRRRXEE, £29%—KH “ahow, a
running, a would, an expect, an and...” 2 X ARFAFFERITE ., B—RARE R AR E F 0T
M CMAAAL PR B ) & RESE R MR B A0 BAE TLXH T ik, whAs . AE
IEFIBAFSE. B Dan A% “IRRFH 1 FAREABEY, EAMEETSTALNE
PR, BEWALAMEA, BB RO EA, RSN T, ROLAME XL
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C & H 4

HTERRET T . ™ 36 R A

Iz EA

%5 Bl 3L

WA BB~ C B4, 74 | FAHEEGE L, BEWH Usenet E#
rec.arts.startrek, {£ & .2 309%, MNCRRET % Kik LT REF, EhAH ik
RS,




#
E

N RENEE

Pall Mall Gazette - 1889 53 A 11 B48:& “de B4 Fid4 b4 FEE M MT S0,
AW BEMELINT —4 Boug . 7
—— LG F A R Bug. 1878
ALY Harvard Mark 1134 HAR A 464 — A 0 &, 054 £ T Smithsonian &5 £ E B £ 5
LEMAE, 8.5 1947 F9 R 9 BeyibREA —~RARGEH, TRACTHR LA LAY, &
B MR AETHE, REEFAME, 4FBA “Relay #70 Panel F ( &%k ) in relay” .
ERTFE, wkTEa—4& “ERTHF—4 Bug TH” .

Grace Hopper 223 Bug, 1947

LEERMBIFe RN, T ENELIE S E a8l S 0983, RN AHFREA
WA A, BEFRRLFHR—2], MR RRFATES], WK G LHRA Y TR
ARAREEG —AERERIFS,

Maurice Wilkes X 8 Bug, 1949

A AKT A T AN Bug, ARTEH —REA LI Bug.
———Fdsger W. Dijkstra X5 Bug, 1972

5.1 RN, BEERUEA

—3F4, ERATEE — F B R inker) MHERIATIL 4% BOURE- - MEHUCH, X
PEE T ERMNNR . SN SR SURRR R LR IE S, KRR NS
ISk RA 4 T SRV4 FA R AERE A,
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CHEHE
HERUT mIFIEOE—RER

o L HIER AR NP RRF A B E B ES LA AR AR,
MR IE -~ AU 4 B8 N AN % (compiler driver) TR HIFE R R 1K a BL Ay 5 AN
SR B I SR (R OP AR T AL RS FIALTE 82 (preprocessor) . TR FHE SCEY #rd¥ (syntactic and
semantic checker). L4 HE35(code generator). 71 #mFF[F(assembler). L{t4%(optimizer). %
Be3ginker), SRR QAR N AT IR SR R ORI 0 TR R (L R T TR W SR Eh AR AT
(driver program) ( B 5-10, (RALRR LR n  RUMNTE FEBTA IR ELIG A . "BTAY SPARC #i¥
B A G T 8 ORI By R g 2 TR o ) T E AT T &6 B AR A A i

C MaFed

Firfi p

e

AT

(A B 353

W 0

I

(CREE AR

| B I

BrER 1
B 51 SiRs@ns B L A EANRER

A B LA KRR, EEGARTFR R BB E RS H S5

B NRBNER, S ESRIMER. S0, FEHITAR ST R0 T AT B BT

BER, BRCIESTHHLMIEN BT AREFEZ A, C MAERLE (HEALL B -4
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£58 MumeiL

Pl RRE L GRS R RE XM IR B R IR R, e R e BE DL T
b E L A T A P gt LA R IR s 1 - A RS REIT AR R E]
B (WA AR alE TR LU &0 B e (e L R L T LA(ETT) - 5 A fr S 1F
PRI AN AR BB -V LR R LR A B

A LUB S s as - MEBRI-W AT (R R AN R B AR B g A
FrBA R IE R, “W” ST AFF GEAANNED, DY, SRETE R AR AL
I, REATEBF LA E 51 F.

BT LA, Q0SB A B B 0 ) 28 R BEFE 2R SR AR IR I, B T S LRI I fy i i L -wr
B8, VPSR SR BRI M A A L 2 R I A, i A RS T4 £ 28 e A 1 BRI S A T ok
ﬂ@%ﬁm&onﬁ%$%=

cc -wl, -m main.z » main,linker.map

F “om” SEIEIRS HEE-BARE, EORE AR R, BNiZIS EIL, BERTH
R ARRE A

RS ATHANEE LT RAT, W S BB BR8], R B4 A main o2 bt it
AL CRERIFJIRGHAT IS ), #4495 Fisymbolic reference)db:i T A TEHNE, 04711 H
R R, MMLWKP M= 4w A el

AT PC IMSHEBLE L AL 0SB -F o A RIS & & L 0. PC BUSBESS —
RBHEILANMEXRL VO %, tm%ﬁBDGM$f:bﬂ#ﬁTWTWEEWmm.ﬁ
$%ﬁ¢wmﬁxﬂ%—mﬁﬁM%Pcﬁ@ﬂhH%#%ﬁM%ﬁMﬂ%,ﬂH@MW%
HARAE, (B4 250 A3 P BB 4 B B WTHUAT SCHFR . 70 MS-DOS /1, Wi v s HEwT
bR AR LN, MR PC _Esi— ik,

UNIX AZLART A i, BEERRITIN, B B AR AN B e S0 0% UL i A 5]
iR SO R L, RN BRI R M R R 2 S SE IR I T S E Y . A
ERFRERBE DB RBFEES, TURMSZ2AMURE. HE, RERELHN
& A m,mﬁmwm%mﬁﬁm_ﬁMﬁHTﬁFijﬂIﬁm 4. IBM 1 0872
B RE BT A EN IR, Microsoft BRI Windows NT 8/ B4 th L 4 3 A ah e
ThHe. BITJUE, Microsoft 41 Windows & HIEIF AL BT TahAs .

R — 1% LR W AT SCHF A IR B4, TRATRA TR st e
WHATIEA RS T4, LBASABTHEE THEFFTEEMERE, B4R
W A, BORBEUE R AT =N B TE & PR 4 43 (link-editing). $R A
(loading)fIZ 1/ B §§ B (runtime linking). BFABHERSIB B RE FHALUMIE, X
BERMR R R AT T AN, ITROB T TR WUIEAT . BUTHITE, 4 main(if
BN, 217 B BN ST S B R R S A SR MR S (), YMERRR S B R
AT, BT EAGIERBETE N, FTCAR R T RS, M ACE AT, R
KAMSN T MR T A R 5-2 dh e T Ll #.
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CHX%&E

750 Kb

506 Kb

1Kbyte

o -

PEeh ¥ VIS AT ek O SR

A1 AR
Al RO AU T WA AR, DSERE R ol eI,
52 AAEESHERE
B i &R, A libca AT G AEBEAFTT AT Ctd, BraAm
H R B e a %

5.2 hARHEAMEN

BIESERE—HE AR, R SRR LR . RBRIETS
IR - L8, EE)ERHE RS T INA MR BRGS0 BB SR B BR A b 1] th 2448
AR BRI L= R AN,

SR B M Z—4 ABI

HERBEG T EZANYARELBCIERN M LHBMABRAF S EF £, BRAKZ
89, RMNGEDRGOBERBE—ED, FEBRERET, KAHEFARRUELGEY
WAL AT,

AT OB R B0 AR SE, MRLE-SX 2 EHRBNE FENNEES
AEERE. B TEENT LA Fo kMR — | TTHAT LR BB EZ M 494 07,
ERvAARE 3 AL LA A it 4 38 2 (Application Binary Interface, ABD).
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ESE MMENEL

H—& T AT&T #7 SVrd 45 UNIX 745 B 6430 242 — A2 4845 ABL. ABI R38R ¥
BEHAETHAGBHTGAEY, FRIEETHAER, FHERELIMIRIE 4 DMRE R
B libe ( C AR FHE ) | libsys (LA LEL ) . XX windowing)#= libnsl { M 4511
F) . AAfbe) BEUEST ORI AMAE, RREGRA G SHE,

Tk, HRAEFAEE AERMMAGRER LR BIE &I Mo M E MG IEA 65
HMF, AFRTERGF IS, BAHEE2REEEFHFHH. AB 885 284, &
RIEBAE RAT6 B A4 F R LR FAEN R NRR R RSSO Yh .

AR AT R L R Xy LT AP LN F e

R U R SO R s B R FE e, B R aT LA B A i e P g

L B BERE ) JA Ty S0 R L ThREAH |3 (R A TR wl VT 7 S (PR L B RBAE T i
[EJRIBTLNAF . BRUA R #E RE A T 200 A e il 5 93 fe op ﬁuw,fmhmﬁMMMM%
SEREN Al BATIOH EE  EE IR S B PN T A R EOE T, O R T eTA R
"W " ) B

2. PrAH s EHE B R ROBUE N AT AT ST it I L R B8 () A
Bl BAF RS AR RS S B A D I R B LR R R A e Bt IR T
WA VO Al FI 2, T8 THEATE, MATR e | RS RARESE. IR v Ty
SR RRAREN, AT — R RN, BARNOANIRY.

Blan, MRHRE AT+ XView™MERERIN AR CEN . RHEL—4 XView rﬁ[
RPF SCR BT BIN A7 1. 3 — AR mmap" 1 T P9 RE IR SO S 8y Ay ]
%t”ﬂfﬂmmmﬁmhﬁWﬁmd 2B IR TR BN R gﬂﬂih

— AR F AT R — 1 XView MBI V. L RREON 2R ST, B oA
%@ﬁﬁ%ﬂ%ﬁ@mrﬁ,ﬁ%%ﬁ%i%%ﬂ%#.ﬂ@%%ﬁﬁﬁ

B AHHR TR M AT AR U AR Y. FIRREIET LA B AT, RELs 8 A8
b, DR %H&%H%ﬁ&%ﬁ%%ﬁmTiﬁﬁﬁﬁﬁo

i (WA AAEN, HPATTREHI, IS8R AT P AT 5 BT W3
%%ﬁ%mﬁﬁﬁTﬁﬁﬁEi&mW#ﬁﬁﬁ%QEE%%%Wﬁﬁﬁﬁ@ﬁﬁmﬁm
R ER AR, AT URENCHER, ERFNTHEE AN E SR -
He AT

AR —FF “just-in-time(JIT)” $E8:, IXERE R 421 1 BARAEARE B S A1 57
T E M PR . BERE SRR D IR 4 AR B 2 R AT A b A B — . IR
PREUEN R ARERI R B S IR IERE 54 Sl /user/lib/libthread.so 2, #5484 eI i% 6
RERE A BIHAL M E ok, BRabreabi is bt PRI RE . & 0, TR R R R e

VORI mmapOIt I AR IAEE I A R L RPN T LUE L R A SR A M B T
UXAHRR S, RATRILHET. 4 Svi REH. THREEMEBRINEREN B9, 0 mmap Bt B T e
B 21 P FAIFLE.

95



CExXhis

= TLIET] H%ﬂi% IR - R RTRT R
ld.zo. 1 main: fatel: libthread.sor can’t open file: errno = 2

BE—GHEA LR EFR, TEEIR S ARPLE Lt el el I
o AT RIS LR E A A %88 Tl BRI R, T A L0 3 S e 20 144
BEHRS PRI AR O THRMERGEAME S, XA AR,

ok Pt bR R ) T 2 TR AL B R FE T ABI IR 7 Ab-—— 00 (K R A A e TR BT W A o 14 B
BIERER AT EFL. WHEE— 1 FL R, Bl Ran Bkt

PR AL ) AR B S Bl AR R . KR ] S 8 1% — 2 AT S main o BUK LR,
FRGR VT .0 SCRFALIL AR RS TRET I E——an B, R “w”. WREZ
B, E 4147,

U gems

LT [—

HiERzHus

AL I A RIEAT System V velease 4 UNIX th+t HALBF 5 M eqde X E . MR L
A, BASBRLEN, ASSEHE-RBAT,

EAHSHBORAAEAETRBRAGRERZATRS THAA LG EZ G A% 5
ﬁﬁﬁﬁﬁo%%ﬁﬂﬁ&%ﬂ%&iﬁ$N%ﬁﬁ%%¢a%mﬁﬁﬁﬁ%m$NHaﬁ
BRUERGLD, ETHRALIAF, LTREL -/ FHENHE,

ﬁMi%ﬁﬁ%%ﬁ$%@%&&¢%%&E%m$ﬁ%%Li%ﬂiﬁo$ii,ﬁ
TR BEL AR5, 22, wRENBAHSHRBIMAN WAL SRE, 4TiE
A N+l BREZA LN, EREFHEI N+l RAM A AME, HE, H4A8HE
§1 B R AL AR TAT T B B A0 R & AT F 35 A AR AR A IE 4T,

o H, H&EHHHE (- libaio.so, libdl.so, libsys.so, libsolv.so ¥4 & librpesve.so F ) R 4R
DB XN, wRAE RS TR T B3R F QT — A, R RC0
A FERE, RIS REFNAGE RS AEAHEME, ARHTUBLTEALLN
E- ]

OSBRI archive, TATERE ar (BT archive BSERT v 4 SEW@MTE . ar TH
MEFREARYE, MR HZHEREER TR, BaCmEy R
glue_files together (JE3CAHiE—#) MAT, BRI static_library_updater (f&s/ 4
Has). BSEAEACT HXHEPHH “a” KT BE. BaOX 8Bmsd— o
FEIB T, EAEITRA SER, BRI EMER A SRR R 2.
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Fs5& dEsgmniE

£ SVR3 th, b4 R iR ERE, R ERENEEE R, B Rk
ME % (static shared libraries)”. {E4 AR, ©ATMMBEGEE R, Tt Ll G
TENW TP, GZ70588%PT- BEFORHI. 85 A, SfBAARLHEAE, M
HFEEREAGBRIRE T El, UERETRE.

AAHEEPE B AR Id 07 YT, &I AT BE N 07 &R shared
object (XLSEXfH)” —& ANEEELREFERRIFEILEEMIE -6 UL i A RE
WIAR R, &SR 2R B ARRE N, DERR. shesEEmaEiiniiy
DL 7 co dp S 1om L-G 3R ik, W FRRa,

% cat tomatg.cg
my_lib functlcni) { printfi'library routine calledin )i ]

% o - Iikfruit.zso -G tomato.c

wE, ST UMAXN B EERERmGEF T, HBAE MR ikt e oaat 17
Bk

% cat test.c
main() { my_lib_function); }

% oo tezt.o L/heme/linden —&/home/linden -5 frulitl
¥ a.out
liorary routine called

-L/home/linden HM-R'home/linden A TR4- 51 & Ur et 38 R 215 Iy MM 1] 3
KB EN R EE,

PRIR AT R AN T 2 P 2SI T-K  pic K RS P 507 B SRR AT, 507 B
AR B XA 7 i P A AR AE X T 1T 4] 2 o) i (1 3 i 0 R 30 el 50 A b ) 88 Ay v ke e i,
F. BETRAELNERITERTeN, HEMEMBYSRREEENL P—MEdu Ll
T B, S1MRENAHFSSEREAENMEHR RSB N, X
£, WARAUURA BB BT A, REEN— FREBERRLLT . Brol 5468
AT B BRI, B IS ST U E BN VRE AT TR T, niE A &
ATmEE.

AERAER N, WERFATE SN EERMAE, EAMSMOIE T AR Eg 1
BIFCEfr A, Rin, WMERER SR XIS, B ek 2 i #
MERHAE, XA AR SO R, (BT ILERE, EEHNES— N, FAME
2R HRAABAG BT E TS T m et Sk E s, XEfiinrtEts.

BITH R LGS R T mN S . B2, FAMELRAH, ESEEAmEL
T MRFERA— F.ﬁﬁ%%ﬁﬂﬁm@_mﬁﬁﬁﬁmmﬂmw,EE%&T&%@
T REER, WNTREENSIGEMTNEMNETLT Y, 0w E, 508 1EENCE
BE/ENTH, WASMEMASLEENHE — RSB E Y 8 AR AR L=z
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C TxREE
[El-— 4 U,

AMEF RS R 808 (pure code)”. #E nf SRIT e HALE RS (AR A AIEE L
LU ) 0. e 2 BRBARR A “8EY ZE A A DI T B s e L Al e KR AT
‘v MR A T ¢ st Fﬁf‘l}ﬂﬁ% SfCH B RT DAgE o, B SR B R (=
WA R, ARIE W Ay 51 A,

5.3 WREEREN S MBS

YAETT R BA R, WS EAR 5 MEAR, AREMS . ERERCES BHER TN
BEFFBCA 1 i 2 R, IR RE AR SR CEA MR SR RSN — .
B, MR RSEMANIRVARBRZESH -8, 4R, BIFREERIILMMIMAS
Lk, FWANMTESBEERERT - N XERE A S AT UNIX BB TR

| BSEXHNT RERE “so”, MESEXHMTRBREE “a”

TSR, Pra &R ML K2R libname.so (W BEAEL T IIAR A 5. K4,
KA e EU T ORAE libthread.so. BRI IEZ (& libname.a, LT archive i it %
e K libname sa. [0 archive R —Fr b AL, ATV SEH SR EK, e
archive ILAE R LI,

2. flan, {Ri@d-ithread IXTA, HIFRIFEIED) libthread.so

B4y C WP P SR E H R R A BUEN 2Bt 4. U RENHTERA Wy
Jﬁlﬂfwilliﬁc‘#ﬂﬁﬁﬁ&%%" KB b, Smid a4 AR IR L -Iname BEFE AR @ BU5:

BOEMAZFR linbname so——#A1E I, “lib” SO BLEEHE T, HA 6
bu A~ “17,

3. PRIFERHEAHEIE FHRBIE

ZH, RufEESBEE, SEJREEANEZM A HRIHBEER? SRFE—fE
SREORRI A | ARk Ot —#F, miFBMETEHFEAITRREE. N5 g ir g,
W usr/lib FAFRAEEF. Flan, LEEN Frusrliblibthread.so.

B P18 1E 0 -Lpathname & VRS — S MM H R, QR GSTIONT- 1%, # &
B LEERARAEE. REPEALIHETE, LD_LIBRARY_PATH #
LD_RUN_PATH, 8 £H TRUXHEE. BT el HRERGIERAE it A mif g,
AR RN M EN A O 4 ARE . — BT R SR F-Lpathname F1-Rpathname % I .

4. MBS, HIABTERRERE

R BB LN S — B nEE R 4RSS M S o BE Y 7 A B
ObiWan Kenobi 7L Star Wars PRI RERA KR KR “/I5, fFHMEE. S e f sy
PRI, MERNECIHE T R UCAY I AK. Fm, mEREE AT 0,
A RE 2 AR sinQF cosQLAFERTRREL. TATATLLZE math sk ¥ 3], SO BR T &4
MESHERRW  ERNSRER, RS THlA R EE.
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$5F MuphEE

— AN R SR R AT LU AR AT 1 (Fi#tinclude 45 4. AR RS g Sk
f*‘r?’ﬂ HEACER A DIREEREE . EAEIEEN T CH+. EEBER - 2 A B
) S, Sk SRR 2 B N SR AT N R AR B S AL IR SRR R A ARAE
7 C i MRBELZ L. & 5-1 o T —85 Waw T

Fz 5-1 Solaris 2.x FHIELHE
#include G4 PEPRIZ Y Fii 3 i v 2% 2 1R

<math.hx> fost/lib/libm.so - lm
<math e fusr/lib/libm.a din -l
<stdio.h> fust/lib/libe.so =kofiis
“fusrfopenwinsinclude/X11.h" fusr/opeawin/libAibX 1150 LLsrfopenwindlib -1X1 1
<thread.hi> fusr/lib/Tibthread .so 1thread
<curses.h> fusr/lib/libcurses.a leurses
<sysfsocket.h> fosrAlib/libsocket.sn -lzocke:

kﬁ[ﬁlﬁ’ﬁ%ﬁﬁhfﬂ:ﬁ‘]ﬁ“AT B R 2 R A B AL R IR R R T R b A 3k
SO A A e B R A — R lan, 7R L 0T <string h> . <stdio.h> f<time.h> | R BH (1)
MECEN ZER P libeso R4t WHRWAE, TTRMEN nm TILFEFEAH R T
SRR, TTFERADE R F RS E LI — -

ERERBEPUE -1/
o RASIAR S IR B T & AP AER

1d: underfined symbol
_xdr _referencs
**x Error code 2
make: Fatal error: Command failed for targst ‘prog”

CRFKARIF T xcr_reference #E L, REH —~FrF ., Tl@d eI E Sy
B BRAGHRERAEA o F4 Elus/lib 8 HEA RS B M A GFE, A FHEFEE
M. EBRAKILT, #3884 E usr/ceslib Ffust/lib T FIK, R IZAIBA W F E
‘f‘u ﬁﬂ%&ﬂﬁia‘kﬁi %&‘”ﬁ#&ﬁﬁu&@ ( e sur/openwin/lib) .

% cd Jusr/lib

a8



CERER

fereach 1 {1ib7?#)

%

? echo §1
?onom 51! grep xdr_refrence | grep -w ITNDET
2

ond
Ziko.ze
Iibnsi.so
(2492171 1 227028 | 196 ¢ FUNC | GTOZ2 | 0 | 8 | xdr_referance
libposixd. sa

XA RT O FTA L3k LB ‘hm” BE, TEIT LAY Lot Ealk, 8
it grep XA EZREANAT, ALERIFILA “UNDEP #9185 (LR ETHI A,
{EH A EMAE L), 253 T T xdr_reference 12 T libusl 4. F &£ 45F B4 51700 £ E
Hu E -Insl.

- o

B | R L AL Outa R e AL g R U, ———, T M ) L e L A L B B S B, 8 o e .8, B i ok

5. SRMEEERITSEL, BEEPNTIIERNITERE™

B TESSRHENR SRR EEEE X RIS FA - EIAMI LRI, S 4
AEAEARIIAL . archive (WF&EE) HILEHF (EhAE BEMEARN. 7EhEsRED, B
A FIELRS AR SO IR I B R, BT 8RS 8 T REIRT — R AT SO AT
Wit Ak, o TEEASEE, AR archive M, & FH A7 archive T Ar #E4 A 38 10 B Jarid
AR .

BT L2 TR R 410 T B AR AR B A L B (PO T R Al AT SR 2 o)
BB B 7w B AR HIE? 7 2 RN A T EL, My 2
BT MAEE BT B SN BAR R W45 B AR T R BB g R e, &
APERMBRF AR, RS Ran AR, F2fimngt, T ERRG XA 8t
TRIER, RAL L EMITRT Y.

WAL A UK i IABRE, NEWRD — A, By %4 5% 5 L
55, BILVEA S AREUEPREMEME S, B, MHF O e Enme, A
ATERAROFE R IR R AR SINA) ! BAR 1 UNIX 4 BUde, 150 LU, (TS AN
SRR EAER . RN GSERENINSEUEMEEHNT I, — D
WFF ANER H R R IR R . BT S T B e & o e 30 7 D o) S
PIRBA L. M—HUE TS, SOl A s e,

A AR BT 29 NS math BEEAIRIR . math BE7rid £ MRFE BRI R HIFE R
(A AR i, STRARA UG R REE e ae, WA TR MRS, &R,
libm #8972 LLEpAEEER archive BT, QURMRMEBEMT T — 280 R0 sin()%2,
B BN IR AT B

cc -lm main.c

WAR- -FERER T
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ES5F HEENES

Indefined fivst referenced
symbel 1n file
Sin main.o

1d: fatal: Symbol referencing errors. No ouipuar written to a.out

AT HEM math FPIBGR TN T, BATELL IR ABRTIA, W FE

cC main.o —im

AT ABFARN, X5 BRI, & A BRI B A T
Po<ET>< >, LR R <y 2> ><E T XN AL RIB A S T BiRE
. MH, BB E-—u-t, 2 REHRMER, Xt - T3 R|E
RENT . SUN B4 1% 38 /N UG 4 1 25 SR AN 3E A Jr REBHAT 7 ol AR PR AE AL X A
BAME 7 SunOS 4.x TSI RFHF, M SCO.0 5 SC2.0,1, XFE, 28/ 285 [ -Im
ALTRN, 4R AR ETT CRAATALEE. BR, HARCERE . IHMI, EHEES AT&T i
A—FF, MTIHEHR T 5 System V Interface Definition ( 40 5 Frma ) H—#0, BrLLRA]
AMEAKREHIBOE. SCibidl, M SunOS 5.2 82, BATME 7 A8 AN mah &,
7 +/usr/liblibm.so

e S P T oy B T4k
WA B R AR B IF R ST R A 1.

L PC L., ¥4 Borland [1)5 388 SR Eh 254 BRI 75 S0 0005 00 R, R MR 1A 1)
o AEMR, EATEMSFRIS R VRS ETEHRHHR:

gcant ¢ fleating point formats not linked

Mmmmﬂpnmmmtmmmmhmmﬁmhﬁﬁﬁﬁiﬁ%'ﬁﬁ%#*i)

AFEFRTE scanf(ull priadf) R E IR A 30 a0, (0 AU RAE T A0 i S BN, Rl
HBER IR R . TARPOW LA RS A\ S e 38 PR B P B T KRR R 2, AT ) B
RN E RN R

static void forcefl ocat(fleat *p)
{ Float £ = *p; Zorcefloat (&F); }

AR AR A, HERIT TS, IXPER %S Borland PC (Y450 Re4E 12
PMEBARHRE, PIZESFERTEESEY.
FANER KPR R ME EEUE A B8R EHLA A 28 B, Microsoft C
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CLEFERE
IEATR RALATEI —~R 8, R “ERTBREA " LTR[0T TR TR BT R R T
RAERIE A ) 8

5.4 % Interpositioning

Interpositioning ( T4 AFTE H “interposing ”) AL IE LT 75 5 M of 82 J7) 44 170 B0 Bk AR AL
ZRERBT A e R R S SRR LR M R S 1 A RS E R
Tjo ] CUE  e B0e s s R e o g )44 @ ) bR B P AR, B ] TR ey TR
e, HiE, AGERM—ORTRERN TR, D30T A W, 5T
(AR R AR B 7 1

1EA Interpositioning FUHE SR DG, RS KA B ORGS0 SO B e 30
AR EIFT S Ak A IR BT ITRO BT A7 R 145 R B R 1 R AT pA B0
PG, T ELAT & U A PR B S 0T F o A RO MR BB £ . Mm% 380 25 B HE o)
S — A E LG, EEER S MANRIT . R R C S R, R
FER AT M . A B, RIFBRIANRRITRIGEM.

Interpositioning #AEE & & 5
I. ¥4 Tnierpositioni g, (M H £AT mkeempi }6 81
Hrpeee C A

mRTemp il 4 L.,

—-—b- gotwo il { oL kLempis ., )

maini: L L.

wkbern il

getwdl ) g

2. %M Interpositioning b7 FARCAK mkempt)f B 1T CRLA R F LR BB, FEEA
El Ry b e R R AR Y

mklemz{) { ... & mktempd; < ... ]
maindy { ...
LA ek T

getwoi)

/1 5-3  Interpositioning FTH& 2 J& 1) & 1l

102



£58 @@ EX

ZAER, HATINEA RS AGEWIE -, e R PTRER Y Interpositioning F74
ST, MAEM I A% (ol B e ofsenk. I W ELL I 2, - PRE
Interpositioning RYEEE 2 Jarsk KT+ 2 208 L SR Bug « WA 5-3). RATWEL 1-JL Bug
REME KRS, LR AR T REANZ T, S AR E,
Interpositioning 4% L} A4 Bug, Ak 8 88 U A 20k T

2K ZHAERF RAE 1T C aALFE T RIFT TR L7, 7 1% index 1€ mktemp 1%
WA P HEGMA S a0 S AEEL. GEHME. IX 00T Bug 250 A F0 B e 3

SunOS R Interpositioning & X E—1 Bug

12 SunOS 4.0.3 F, 4TEPA2 A fustfuch/lpr B £ 7 4 — 422 8., AF “H BT
FEMATATOPIE F. EASHEGRE A, FFEAEI FE, ANAFlFEFE. B i
KR —A A%~ A4 Interpositioning F# 4 Bug.

%5 lpr SJARAALA FL A T I ipe MATIE T — ANk B LT % 4 B89 %4 mktemp(). T &
REZENBABAAERA QIR 40E 4 C BB ANSI 28D T O 55— LM mktemp()
WS, CR SRR, 2R AR

XEME, lpr LB ELH getwd(). 5 & A AIUE B8 M JE 550K mktemp.
FE, EHFERE lpr IRA EH, 4 getwdO)E A mktemp B, Tdm— A RAALF AL
TooA2E, lpr AAAY mkienp HRB NS, LA RSEHNET AL, R4ELHR
NBEHTE. AK lpr&BEAH “AERL" MAK,

BN RELAAFoTITHETRA L, F’J?-‘:’”Eﬁ%«?& AR AL 6 2 —

BT lpr & mktemp %45 B K static T, BT EIA TAEZ SRR, (5T D
ASPR—DEF ), MBS THE, mktemp TLIE €36 ANSI C #50& F48¢ tmpnam ATEUK,
M 77 Interpositioning 3 %17 82 & PR K A 4L

PRV T T L T LT T U Rt U P ——

A 52 BN AR BT AN R el AL 1 CRLPP A B R o0 R £ 2 SRR AR B,
HA B H E AR — ARk R A BB, SRR AL S R A A L
PREN, HAL—ERL R 4 R R A A SO B R N T MR, I T 2 A [ ekt
FHEREE, ELTHEENHACEDTIL . BFSAERE SO IL AL A Aix by
TR T AEAH, FECIITHE D SRR,

HILIE L RBIXFT: is[a-z] anything.,

AR L T L, WTEBR—ANA asz (085 7FF (HASBETE IE 72 B0 4000,
Nn HER RS
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CEHER

NAMEJLIE L F BRI, acos, -, -1

R = AHRIRTT acos. acosf, acosl FGERBI . BT T math S0 N K A EUER R
MEZ— double BHINKE ARRA, BB WEBERDIMIRA: BAEEMNEER L8
HABHEZ - long double B, HALGNES f RZRBIZTZ 1 floa B

% 5-2 5 {E B RERIRTT (72 ANSI C AR FIRE

AEN T EH RS T

_ anything
anoTk
Agirn, -, -1
arexic
Luearoh
THAR =TT

clock

DSL _MAX ZEP
dooima ! _point
div_tT

=R nts}

e

axp, -, -1

ferror

Fgets

DG

FLT_MRX_11_EXF

FLT_MIN, EXF

fopen

fputc

frees

ahs

AMBCr

Aol

BUFETIC

CHAE_ MAX
olloa_t

cliimo

DB _MANT _ZIG
ITSL_ K LN

del izad

Flo-%1

exit

fabs, -2, -1

£flush

FIny
FI,."J"_HAK_F?XP
FLT MAX EXD
FLT_RADIX
FOPOEN_MAX
fpu-g

Freapan

e _MIN

CLOTKS Pl BEC
CLrTeTeY _symhol
LR MAY

DR MTY_10_E¥T
diff time

E &-2lanwviliing

EXIT_FATLURI

Lologse

factkco
FILENAME MAX
ELT_MANT_0IG
FLT_MIN
FIL.T_EROUNNS
Tpos_t
frac_digites

frexp, -f, -1

Amsl L
aton2, , -f,

arcl

PBEL G
B

R _MIN_RXE

div

LT _MIN_L0_EXD

fmod, -1, -1

[printf

froad

[ tie-anf

MAK_LG WY

104



£5E

A EE

Tk

A TR IHTFHAE I 4

faeek

g=l.c

gmzine
int_ftrac_digits
Jmg_mauf

leonw

TONRT, MAXK
LDBL_MIK -0_R{P
div k

logla, -f£, -1
malioc

mbstowes

mef, -Z, 01
n_o4_ nroredces

negative_sign

i feerof

perror

plediff_ .

aiarn f

SEEEK_END

serlocale

STG_lA-Alanything

[T ARTY

JETICIAT

FroUEIng

LOBL. _DIC
LORT, MEX 10 _Exp
LDRI, MIM_IHP
localecomy

LONG. MAY
ME_CIIE_MaX

mht cwre

mon clecinal_ point
M. %_by_space

NUILL

p_ca_precedes

positive_sign

puLc

raise

ramove

SCHAR_MAK

SEEE_3ZET

setvbuf

sig_azomic _t

ftell

gelany

HUIGE_Wael.
I%NT_MIK

jabs

LB EBEDSILON
TAT | MAx I
lde=yp, I,
‘ooaltime
LIOMNG_MTH
HE_LEMN_MaX
mMer a-z | anyiinin
mon_groupliog

n_sign_pnsn

p_sen_by_space

pow, -f,

put chaAar

rand

Irenamne

SCHAR_MIN

sothuf

SHRT,_MAX

S10_2FL

~
~

Swrite

LUy symbsc
iala-zlanviiing
Lo_la-Zlamvthing
LR MART 1510

CIRT_MTH

lelaw

[

Tog, -ZI,
Langinp
sihlen
mkl e
men_thousands_sop

MNDERTS

ponign_poan

printf

puts

RANG _MAX

rewi ol

SEER_CUR

set inp

SHRT_MTHN

STG_RHR
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CERHmAE

AR S TR 4oy

ST 1O SIG[n Zlanyiking SINAa8RET Siced B ) N
SI1E2IL SICTAT s1ynal SIGSEGY

SZOTEEM sir, £ nx, -1 1 size n

wprint s sguz, -f, -1

srand agoant andorr atadir

stadout. str|z-v.enyvehing systal tan, -I _
lazh, -f. l.housands_sep Loimss Liime_t

m o hour T L skl P Ty

LI_min LTIl Lr_seo L widdy

Lm_ydsy 1Ly 2ar THME_MAK Lirplile

LIz A tola-z anything TOHAR_MAX VTHT_ M

(T8O _MAY ungek:s USHRT _MAY va_arg

wa_end wa_list va_snart viprioof

vt f weprinnl wichar 1 wosla Tlangthing
W E Lo Wt nh

iCfE, ANSIC HRAED 6.1.2 71 (BRILFF) M, AHAMEMIER N, ®WiFwLIAITTE
S WOETTARR 45 PR RN [FIIN, SREERRRTT 8 5 /S A #4500 200 55 HoAbH 075 7R je] ( ANST
CHiHESR 5.24.1 7%, SRIFFIED. FoIXpgapigm &, 7208 %08 B [F T8 B8 — S,
LIRS L OFE T 0§ Gis FBE U0 C MBEESS. N TR EM Kb m i, thiat—
MRERBFHEHE. FVIZAEE ABL TR, BEEEELNATEEE D,

ANSTC FRHESC T2 F BHIS E E RR BN T 24, 7% 7.1.2.1 T, ANSIC 4K
MR LRI ES & LAZNEF CHROMIN KT Interpositioning )

7L L RE SUATIRE AT Sh AR 8 AR AT F 71304 [T ARt SR
AR BSE AR ERIAREG, RIS A A P AR

' The Sysiem V Application Binary Interface, AT&T, 1990
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Fs® HUBRNHES

AR VIR R RE R, AR TR AEHEXE. R, RHRE LR,
CUZPES AR, CEHTRERM RS BHNRAE R B RSN LS A R ) e U Y
AFEXAT A, BAE R, WR—DEENEFRE C R R RN REE S R TR
EED) WEET PERRERTRS, RRERIES BN . RATE S
HERLE 4R 1 S R IR AT I DL RS - B E AL IR B QR GRS AT . $iERA
switch i 0, Akt AL RS T G iEE B 0 IV VR case BRBRERT KR (257 4 E
(F) BRI e 1 2 H 28 .

5.5 ARk N P

ATLAZE 1d RERFRPE] “-m” I, b8~k MRE. CHRIIERM 7 Interpose
R~ T . 5, W -m” BTN 2755 MATERST eI, BoasTE IR
K 2 A TSR S . SN ER TR NS E 8, BEuldEEFRINNNE,
S el LA SIS BT Interpositioning .

Id 32 FIF “-D” IR R Sun0S 5.3 FIAR, FTRLE AL I (e -tk .
I CARHERMREBIET M UFRIRRA PR WSR-S R ITA, & (B3 X
fFo WRFERMM archive 1 PIA B0, BT AHAH. CRNG T BadeiT
MYRER .

Id & —MERNFET. RS L ihk AL RAC b U . X TR % v H 0,
KA D& W T . WHANEEEH XTERmIE, TERMET AR, BLEMEE 5
Bk

« B 1dd A%, B eBIT CIF SR B . X &S 4O E IFNEESE IR
HERRBE.

* 1d FBFI-Dhelp TR E 60, AE TR RBEE R b R )

- TIF 1d FEFPRUTESR JCMY.

[ SunOs Linker and Libraries Manua! ({7 T- 801-2869-10 341 ).

i M AR LARAE, BT RAKIE AT 7 B R AR BB

e

“botch” {rIE} D

fE SunlS 4.x F, we R E—FHRELEE RIT “botch (454L) " E A, A FHA
BEBT — A F—2H DB, 38 F )3 B T I 3 e 3y A S0,

KK

107



CEREH
ZSun0S S.xF, BARLELFTHA, SFIHRMNI—HMEFTEHHFTRAHES. X

e 22 (Y AR

56 ¥B—TF SHERUEDRIE: #65R Turing WS

TR R, RIS L EH B EK, ATTFGTFAEE SRR 1A
e N LR, RIS ST — NS BTGP RENES A M 42 7 & 1950 W Mind B
FR—Re 0, SEES S Alan Turing $01 1 AW S0RrdlBe, A FIMEE S b fngme 4o px
TR K. Turing 423 LA SR —MAR il BT CELIRAETEN, U
SRR WERT) . WRI S W, WEFE SIS AR B8, B 4ix 4
AL A A R LT A e, XA ER A Turing #0138 .

M Turing B UK MR EIGE ER, Turing M8 A& ETE£K, MBI T —E4
AHRFLRBE R SAHEE Ve —iiiRk, FEME ) —oiiid 5t RaT LB AT R

5.6.1 Eliza

“Eliza” B R H TN ARESHRIT L -, ERETEEFMASEIA Pyemalion '11%
N L FE AL, Eliza ]ITE B MIT #— & #05% Joseph Weizenbaum T~ 1965 4, Rl
EBF MR A9 2 7 Rogerian R EWIRI A S, ZFRIF MG A N 73T R RI4T, M-
HENBETRFPRRIBDEE— M EER TURMEL. MWEH LE, TEIT QAR AT 1%
W X)W BIT Y I AR A

Weizenbaum & 55380 M A BE R IAX P REE, MITEFF TIRAMERKIN--H. &5
Eliza #03L LA FMT A2 KA, AT (EFLA LA R HFHEE Weizenbaum 4 e
KA, MRt K ERAFTREERXEAE M EHIEF) B Weizenbaum 35 JT 1}
A1, XA e LA S A A T ik

Turing M5 F)E — KR KM, BREDBPRIENMNERSE CEEATHEFT
HEBAHBAZRE ) AT A, BE5HEE SR F8EmEeE, SAms R T AL
5% ft. Eliza i 7 —MNRAITARER, #8080 EAL BRI Bolt Berenek and
Newman KA. 2 BBN B— R FHEIRAFEEB H S FWm 495, AMBPEEiTT £
IR S PRI

5.6.2 Eliza mMAMEIAE

PR % 5 Daniel Bobrow 7 SIGART Newsletter1968 £F 12 H{0R: B 4 T Ll F k.

—PEHAEF L, K#9 54F, BBN —2 5 F44 & Telcomp B2 45-698) L8 R A K
e FE, FERAT IR RF. ELE LA T —Ras, LHEE “orf
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£5F @ENELSL

YE S AR, mEMANF. 7 KA EL 2 AEB KBRS B T ey, A
b7 T Lisp A& Docter 24 (AT Weizenbaum 74 47 Eliza ) #1847, 24, SERRL
AL HEKEFRTEA AR SEREN T ISR AR, BAKE TR £
HAL Bh, A8 Es <& . #FE LR L Doctor 84 L%, TARA T T HE
&3 16

FER RASSEF LESTOEA X &3 Fareg?

W45 ARG A B i A S 2

BB LHFET oA B 48—k elcomp.

o 4RIt A AT

B E KTFHAA P ANENEEINMNEENET.

ot X RRE &0

glEA: HK,

B0 ARt i A B AR AR,

AR, IRFAE,

i R ERFAHLZ2EE?

A BRA ARG RER AL S A

Wit SIFAEEH AR NS,

BEH: fThEes

AEEXGHEZE, ERALEH GRS, RTASE@MASGS. At EAULA @
BAags, AMBTAEELE, RUSR-EEHN e, TALATTAELE, eiun
A e B

MEH RBRART2R7

Bobrow: #&%7 £ T e EHAH AT L2EE,

B ERAE A NI R RIBLRT, N ERERARTINREE, RS TH
Ko Al AL 1A o SRR 5 69 & T E AR,

{1.%. Eliza/Doctor ¥ fF B W R FRA @5 H S8R, IXBE MR R N2 8969
To EHAREFME, BAEREXIMESN. BRI, ZMEFELSESE T RETEH
Bl EZATLIEERIEA, FAREEMSEE, CREARS LI5S E BT Turing
BRN, RECEMREBEHE, HASROBHES, XADRTERALE. ~E
B AT A A TR S B, BTLUS MR A8 A4 . Bk, 50K Turing M3t L 5%
M #.

5.6.3 Doctor @*F Doctor

HT BRI, RRFMMANERLR FREAE, ADEMESCHmIIRTH GNU %
BET = oF GURE TR MR A SE R . GNU-EMACS %88 358 — MBIk, e
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CZRGE

B UNIX R AL LA WEY. R0 40 GNU-EMACS, fi A 44 “escape-x doctor” B AT I &)
T AR D Doctor R RILHITY TR -, e TGN E, FiElR

4T,

I

2
1:
2:
S
2

l:

B iR e e R,

C BAKAVREL, AR,
- R R A KT

fr gt fp it dm— 7

!

2

{:
2 Rhsie. KA H LA,
1;
2
[
1

A 2481 e R ARG L IRRAT S4B
A A A ALY

doctor | FF¥& tk Bl iE 5z 44 HK]
D HRDLR AR R AR i 6d

doctor 2 42 A-45 1€ ML R

D BR P R A B AR £ T 2

Yo R AR B — i A AR e BT RS K L7
ARET A AR R LR B R R Y
AR LEEILRATHERZALGRED?

D ARETLE AR R TR A EeG BB R AR R R R AR T S e A o)

ARG LEZARAINBEAZALHARRARIRB T H LA &I R B

T Aty K950

2

-‘MF'MI—N-H—![\J-—'{\JHM—

R AR ET e R Ee B AL BB BET Beed R BMAE T L0 £ B2
AR A L6 B BT AR R BT Bibe) R GAE T e & B

4 o 4R 2 i v % R R AR g ?

i 4t 430 2 i o AF ol R bR AR T4 A0

A B b R At AL B AR T A 4057

A B A AR AR 2k B T A 247

D Rk A 2 Sskth AR A, RARREATY

d{)ctorl AEAEH, FEEEEER, SRIFFBAMEE

ARG
ﬁ&ﬁi%%?
A AR A A0
RARIERART 5
AT L iLIRABIE AR T 890
W H £ 5

2 e B R

FALE, RTBER, AELEETERA8. XMHER A T Doctor 2L Eik i%
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F58F HHHENEL

WA NS ERkRE ARSI RS ARE R T MR % Doctor K AL ST A
THERGE LM EE R AN, 8254 T e TR MR 40T . L8 Docor
ERFEERE AR E LA, AIET REEPR, HSBA &85,

5.6.4 RITWAIRmS

Mt HE U 1990 F 1 I ENIASTEB RS L, ANTEA R
PR A TR AR T e B U 2 — g, i RATE — N BF B M Turing
I

1991 4R 11 H, A0 AL B [H S0 E56 44 Bl Alfred PSloan #4343, 1040
1=~ Turing W A ML £, mmmﬁL&ml%wm%i#Jm%m%kimwﬁg
BYHEAFERNERARSEAN (UAELEEBRTSAESSMINEY5). 4 10
2 ) B A A N I s -1 mﬂhﬁﬂ@ﬁ%$ﬂ3A$MMﬁmuulm"ﬁﬂﬂ
fupapny

i, —AFBRKRE - RAGIACES R EE TR RSN ITA, SIEE—2 B L
BA ARG R EHR L,

WA # AR AE AR

Big: HAMAFU B A, REHFNAFBEM T EE, {2 — AR L 4
it R 64

W B, AEEHERFRARITF R ER G IR EHT Loy —ik S5 2h——

M FRGBH R ARERELBTARAASF,

Heih —AFMEF AL EBNITH AR TN Mk B, . RTHOR, L A4k
7!

EAAYE, LIRS B — B . A Eliza —£F, Mt 4y b
ERUR B B AR SO RS8R, S AT I R TR TP R TL AR 5948 5
PRIE Y — R B IMIFS, B WA AR A BIAE ) i BB E LA R AR EIR, M s i
ML “doctor MRS ", AR, EEIIFETIAG (OML) BHENFERISE g,

Pk, EEBUREIRA L 10 MREZ R S A BRI, R IELT L mikE
RELMTHZ FLEN TEMN. Turing WEME 3 MRBEAERE, BEKD LA —

\\\\\

565 #Hit

LB R AR — MR AR R ORI M EF R — R ), X RIFEH
MR DTARR R A, KRBT Turing MISET L4505 BT RSP IE M 0BT
REdm IR I & AR — BRI AR BRE - TR AE.

Turing WA N RIEM ARG RSN . BHRERIIMR, T0AMTAR b AT % PR
o EERUG—MERRINERR S EESIM AN O EE R T E B E e E
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CEEmE

PP G, AR & 3l o — SR E R A TR S T A . i AT B Ek i
PRI EMBE A, FrL AR BB ERRE (BRL AR METATAZ
] A5 (F .

JU)Likaliety i R, AT EGEH MR AR S GRS . 6 TR, A11TE
Hie L. AR LR ELRERIng . MOReTERAT ST, M
A IR BB R TA

B YIR Turing 942 AR Ay LR #7244 REOE I A e (R 2 e A OB e R L AR SN
Turing H 3T HEAEARNE SCF R HIEEE A 1) B AME T

A ABUF AT RN L E R AR R, AR, ERA NS AE
MHEFRITKN R BEETEA. BAUDXSEHAME. N CEEER, 1991 T8
O U F R IE A AR E A — M. AR RFE AR ARE. 15
AEmMY, KA, FIOREE, D) MnRFRE ARSI A SE T e R R
B, X ESER, Turing 70 RCE D3 FR X RMBNAZLES T, HRER
RARMBTI) -

fE1L Turing M —POTEREITRIBMT 1. AEMBEZENE. TmBERKELE
WA T B WL J LR 22 o) — 4, AT M &, FUE Turing 56 315 % A
RER -AMRARE . WS AR B LI, H S R AR TR e H
95 LRI . XA, AR TR S A A0 R B S B B () AN B g P P B L R R L
EE TR

AP HBNRLER AL I IR, LT RE MR MEFERETR AT
i TR E A A5, BEBEAHMAKRTH T —HESILOANBRBE L,

JEF Turing & —RLARHRFERE, (B 9HKEERRER, A EE—KRAL. MmHT
VI L— P A R A RBR R AR AT, e RS es L, mb
M EFIER. AT BRBIEX S SERE  Habik, WERITH, L&, hias
JWRBHZE R DR —MMIS, MAEHARZELR, SRSETESRS, $ATES,
= 1930 FERRAR A AL Fr i, Turing WAMEFE BAER N RIRE, #EA1HE S HOMRIER 2.
HE S SRR AL rRE( MR T, B2, Turing U—-FRE MR LERN AR H
Ao ARG T - AES TRAMPER. ZANUARRNE TaR BB R TR, Bit
TR R F) skl LRI AR S PR T A

56.6 Rid

Turing [FIIN 228, fRAH5 “ 2 20 HAA, wiCH A2 ER & K LIRS RBA
FZEfL, AfPRATLLSALAS A BgEE N, MAS UM AMFF. ” XEF FLIE Toring FHid8
REANBEEE, BT RIS B S R R LR RAT N “ it 3
FlEER, BTl R EEE A, LIERER.” 8, XEMT “Bg” x4
BHECH ERIARES, MARW Turing FiiE KARHEA TEIR.
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BsE AHENES

Alan Turing 820 AR TFH SR X BB EITEZ —. A VA, LEWEILNmS
O W S A A T A 4 A Turing Award (BER 22D, 1983 FEATELLHEF | Dennis Ritchie
F1 Ken Thompson, LAFRHMAIE UNIX F1 CiE 5 ERIZRIH TR,

56.7 EZAEAH

RS A TR GERARFRRIERTT . AFE R Whar Computers Still
Can't Do: A Critique of Artificial Reason, Hubert L.Dreyfus MIT press {HAR, #& L%, 1992.
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#41: LB L. 2EANMRT. A5 EN, AR -ACHA.

#42, AFed A o — AR AR VR AA LG LR, Wit AR AR A
EW XA, CRANAIETERA—ME,

#43: Trekkers B A FHE o AAT 4L, BAYF TR E T H KRBK,

#44: Trekkers B —F 8, ©H5 A ML L HSA TR,

#5, AFBE—ABZABRRRT R, BHELHAFAGHF. LRAERDHTE
F, RAMERE . ) L RAEHE,

#46: — AP E A SENT —A Trekker 8 F1K, FHEHTE, #EEFE3HANS
&

#47: BRASEFHHEETEARER, THRZEAC LR FARZ ., A TiE ik
ARSFEAT R, HABERE.

#48: BRBAEFLFFET —AHERRGER LA B L TR ERANES
( “HMNBFAFE, HF2. ")

——Saope FAEHI Canonical Star Trek Plots, and Delicious Yam Recipes

G B NE M L2 — AR EEN X R, HHEET I LISP /AL -
&, HiWiEE (Wl CEs) BEBERENRS. B2 TFHEDN Intemet 35 B 3E# L1
A AT, BT RECGH AR R R R R S RS 1SS A0 E0ER iR St AT L
WA RBRIERFZITR S . FIFESKE KIS TIESRIIERES, BENKES
s PRI 4 TR A BR7E2 fTHT T . AERRIBITR R P Mg,

BB DL 2B T e, T4 3 8.
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C L xHA

C EHBTRIAR, KRN,
C R TR E IR
s AR, BT M ST T 0% 5

6.1 a.out B HAEHS

TRE e s “aout” XM FRAGHRTN Y BHH Y H OSSR ERR
BT aout AIRER RN, THEL TERBW— MM, MEMERTT R
A W e e RZ R BAT — IR, RBIXA 8 TR A T UNIX R4 FisetE,
fH “a” R FBRNE AR, AL ERaSH . H L, 2Rl
T F RIS R R A

B “assembler outpws GUABEFHI)” WA SHA! £AH BSD LA R HEH Fiin
9F ik o

NAME

a.cut - LHEFFHERHER LR

ERA AR BN SRR, TR ER

LB AR F R EARG LA R, 70 PDP-7 (HEEL B I8 SiELD b
ATFIERRS, EFRAXNARA. SEFTECHERT -8, BT &, LE~t
T RARF A ORTTAE aout Y, HMEAMIBRER ) PDP- 1 RS THEEB.Z)G, BB A7
R SCHHRORIT AT VXA B ST IR B E TR HRUTERRY, STHIT
FTELBRE (A a.out IXAE598 UNIX “8ift A B, (AT 2R BR " B4 )

UNIX SPEEIATT SO R R LA — Mk R 7 SO L AR, B R RR R I S0 1%
Bk AR EAE T A, AT R T M A R AL — P T SR R R T
bR E LR FBERAE A HE” BT, R -SRI AN s R A
RN R. B, BEBR (superblock, UNIX MBS FHEREBIE SR LR P
AR HE— AR

#define FS_MAGIC Ox({11954

RAEEERFRARFHLTHARMEREM, & Kirk McKusick 154 F . Kirk &
Berkeley fast SCAFREMSCINE, T 20 42 70 £AMBIRE T80, B4 73E
WAHA, FUR245RH, EWXAN#ETHFTKE source base HT i ] (e F oAt
sys/fsfufs_foh)e 'EAMUGR T AT RERN WY, BN THR%MN BEHRE G BER
1119 Hish B Kirk (44 F /A2 —3k 4 H 454

{E a.out LA AL R UM EEF . 7E AT&T B UNIX Systme V 545.7 7, aout ¥
PEMARIR M B BT 0407, RBAZT. B A 0407 11 NHA UNIX H bR SR s 5
TUE? ER PDP-11 4K RMEBIESH RN TREEIHE W oSE5m iErx
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Ko ¥ manEi: aiingBE

7efE TIEAT PDP-11 28 VAX, a7 BLESRA T LIRS — A F, MG RA- My (T ARHD
ZATARBELL wout KO, EARFR - T RELENAHITE S, 1 aou FEGIAFRAFE 70,
PDP-i1 12 A& S B IE SRR UNIX HU38. 16 SVid ot w17 S0 A SO 38 - A I e badie
A RL IR E A 7R A L, BRALBIRE CERENAFTY “ELFT.

6.2 Bk

H BRSO AT PR ol AT LR A R R 2. 7E4R K28 Svrd L HEFAT  #i
#84F ELF (]2 N “Extersible Linker Format, T4 BHE#E A" WAEILE “Executable and
Linking Format, 7 $#AT S IFHIEERMR ) AR X AR HAR RS, wf i) 32 AR L 2 COFF
{ Common Ojbect-File Format, 8 H#rCH%0). 4 BSD UNIX T (B &S A HHAN
~FE), aout RS aout #0. WL I man aout 75 LR A G € 40 UNIX
RAFERMR AR,

P e Nl S H A AU R S, BBt & B (segments). i (134 E R H B RIEGH
KHWTE, Bl Hbr U s, e TSl soth e R Ao, Ui Tr T F i o
Bt REH) MXMAERER. RE section RS 2 EA], section £ BLF X e #
RAARBLE . — B A LA section.

AVELE UNIX P B AR Intel x86 48 K v BE AR5 05

TFUNIX th, Bdom— - 230 RA A bR,

£t Intel x86 RYMMFEIRE ch, B — it 3. il (T A,
Wtk 1 FiE— PR, AR R — 28 64K MR, BR2MER.

KT Intel x86 Z447 4 I B F i - R AE 1 BB — Bk ik o TEARBIM A o, W
RS, B AH 2T UNIX EFE.

SHE— A A I PUEAT size i S, ESEHIFRED AP AR (TAR, K
PRERFL bss BLD 1R A/

% echo; echo *text data bss tctalr ; gize a.out

Text data bas total
1548 + 4236 + 4004 = 9788

size & HAFIEFFE, FTLLEM echo 4T/ EAT.
K7y [ $RAT SCHHRI LA M S - TR A am o8 dump LTI T E. SR8 F il 0,
4RI a.out L LIZIT nm #FF,
char pear [40];

static double pesch;
int mange - 13;

DCEMEEREM T Skt WEF &,
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TEHE

atacic long me’on A007;
mainil |
ing

nLoio= 3,00,
po= mallac{airen
=y I

. 3 L ((FF) o3

3
RS |

o

D ¢
}

TER YIS

. out

am 2 iz

12,

#OLLINn —&5X

Symbo.s from z.oub:

IS

BN IR T RN A TR B

| Tndex] valuo Size Tvpe Bind  Sogment MName
[2491] i 0xCo02079% | 0x0803%008 | ORJT LocL | Jhss neach
[(42] | Gx00C207%c | Ox000GI0028 CORJT | GLOE | .bhse pear
tA3] | Cx0O002C604 1 Ox00020804 1 QR QOB | Jdals mango
[35] | Ox00020&828 7 0=x000000C4 | ORIJT | LOCL , .data melon
[36] | OxD0012628 | 0xDOOCOOOBRE | FUND | GLCR | .texl M L1l
'50] | Ux0002%6ed4 | 0x00000038 | FUNC | OLOB | UNDEF® malloc
[46-1 s MRS AR AN ERERTPEAN T A RN
E 314
ik rh e o G - ’i Gy '
| LR C YT L G R R AL R
"SRR R
B a.out
}";1“"“4;} """"" ; aour MTETHCT
E char pearfd0l : [ 2 out IRE HA 2 T
' static double peach; \ l_
j int mango = 13; ;\\\_\\H_I-E.“_%JFL:FEJ_}U_J? _______ —
i static long melon == 20K} ; | \\hﬁﬁm o
§ e} HIEE B S L RSy
main (7§
I ———————————————— I [ el B e ok me r E EE B B B S ey A ey
rpmm-- .: inti=3,}, "ip ! .
1 oITToTooToToo
I :| ip = mallacsizeafii) — > TARAT A IS A
i v pear|Si=i '
.: :I peach = 7. * mango 3
E
i FHER T AN v, 1

AiAFrine sk,

&l 6-1
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o8 EIhAiFE: GEITHMAEELN

BSS EBUX 4 F i “Block Started by Symbol ( 7T TFHIGHD” MFES, © & HX IBM
704§l SRIESI MAES, UNIX {EH TR, £45WARETRL. A8 ASTUT el
“Better Save Space ( WA HILTIZTZE M) ", BT BSS BLAMRMFHAMMEE, Frildis by
FARHBERTF R f Mg . BT TR EN BSS B/ AVMtsa P, {5 BSS
B OAMRHARED FFA B3 e sORFRA T Au A3 ]

e L ETRA R P FT F e R § T i VTR I T o mmimmee S =% Sl WL 0, F WE A o A A AL L L N ks 8 ST L R RS 4 st e R

WIZHERY

T e e R L T P W s, B B LR W A ] WAL L L AT L e R e e W L R e T A T R R T A

ERRITXHTRE

1. #%3iF “hello world” f2/F, ATHSTIM P 1 -1 FH M AR K] BT size
3 ARG K.

2. ¥ An—Ae B int| 1000)4L4E 5 98, 4T84 T4F, F A _ LEOPSHH LKA EA
gk, 2EAMENES.

3. Blie, ZEECIR&G F 9 PR AmanssdE (i04E, C 353 A FIRAR S AT LI &
DAERBEIEAE ) . IR BSS AR B4R, &5 FEeanE, A E & AR
BAR KR,

4. R, ERHEAFY—PERARE, RERFR—AE X HME, @At
i, EH LaegmlE, & 30T KAk A Srdh B SREAR A T MUAT S e R ks
H A RE

5, wRERBKETHE. LHMESRIFERAEL? AT REEE KK LGS

SR Ed CHRARNREYT 62 R, R H A

C HBRRALB R,

- SSETRALEAAFLHTE (B TioRk BSS BAEFRAEEHL ) .

- LARARRE LR RS RO E,

aout A A TIBEKRETHENTH, BRRAEHH,

6.3 IRERETE aout BT THHA

A, ILEATEE N4 aou BUBRMTERALN. BTy s 358 A0s 1
AJREEEAMNET ! FASHRE P ENERNME, U EITRANRTER. A
AR L, BAEFARNEFPRR-SATFRER, SMKEBGHEGEN. ¥ 62 B
TIA—0.

XFERMERIFHIES . BEMHEES BRASE WRIRFEF (—BRER mmap(R %
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CEHXHE

HRD, UREMEAAE . RARREEST, BFRNCALREATIRE DA
AT, AU REAREE S HE W LI BT B section B TIE R, #1, AW
W ¥ A read-and-execute-only ( H M iF i A4 45 ), H MM W AR R E R
read-write-no-execute ( AT, EHALFRAT), MHH- -LEAGR R E 4 read-only

HIZ AT L 25 g
et ROy el
l HHER CRE T
l B B4
1 I
z.out I ' “ i .
1 1
I )
a.out PR 1 I
| aowRiRRE | ; '
BSS Ex [ i
BssEmEmAL | - et
[ owme [
EJURIE A BUHEL LRSI PIAT
Mgpbal EE— TE A R
xx& |
WRAT AR 4 EE— AR R
g A B3} % 15 !
T T

Bl 62 BIEAT AT B TT P AR B el A )

KB EFEEVHLNERMBEL SRR EITAL. BSS B AN MAT AT g |
BE, REHERSEIRNKYATER, BHRESBR R, XA TR AR
AEE A 2R . RSB B BSS BB X BN 38 SRR L B X, 18 IR e
ERANATFEN LW T, B — e it FeAaSmBsEs. —BiEn ~,
AT HERE P S R B KRB

EANMEERT =AM RN R BIAFEE L i), AR
A . IR S, HER MBS B, M B (stack segmen) I EFFX M HE. B
1IEFHEE(heap)F M, AFEEDENAE. REWEA mallocOiE, KT LUEEFEEER
LamAE.

RN AR S R . BRI, e TR a2y, fH3EE
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Fo® wmaitnisd: BeEESHh
WL Py, BTRAR IR E RS HE R ARLR . TEMNELL N, ERMAMEE AR JL K
T EAT A RSN ERUEIIR TS ADA £7 RO AL
5% EIE AN, R R B TP 6-3 BTk,

&eq Hu:
O
——— - = HEH R
R
o 5 HRkmERE
Yo
X &
FETE R o
ok
U
o E R
oW HiF R T 1
G
il M AL A—  F ok

63 Sordt F AR Rl it 5= i A S

6.4 CiESESTTN RETE acut BF T84

AL C il 5 B A SUERRE T R 7 I SR S D 405 35 1T ) B 5 B0 0F JU R
YR, FEETIC R (activation record). BHR. MR, Bl SUORITIE LRI EE ), AT
FROCFRRY C EES 4.
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CE£RxpH
ERE

MEFRER AL G — Bl — (K B g —— . MR - ERE RN R, e
BRHAERTERE, B 7 —& “Ei#d” f5, FEEU T OB EEL &EiE T
W R G E AL BT ERENE T, B8 17 SRRt I A e ik ol - R
Fo ARt R, ELURHEMER T, ST L BB E . AR AR K, R R
1E M HERS TP EUH — T '

FRER T BRI T — MRS RGE— Sk, B A NIESES IR = 87, {1THRI1E
AT LAME T T HER R A 8 e . R LA B 8084 BRI i By 8 A 1 ek B0
BER. BITNREg MMest (BATREEE, EERA sp, Al T REAHEEE STy
ML E. HREE -1 FENAEE, R iEeagx, 5  MREEIRA X,

« HERARBNEBFIAR R BT RRETETE. LR C BEOAE, KA LR
H CASER".

o HTERECHRN, TR S R E SRR R P TR, IR L B Ol HE R 25 M
(stack frame), 7 &b D H F 2 T 1B G S0 K (precedure activation recored). Fof T &
FF AN e, M HE A e aiEw &R B b CHI 2 B AT 06 66 R b s o Wk nl
7 HEAEGEANTFEN SR AN FRINET.

o HEFRIRTT AR ARFTRS PRSI . FORAR IR MR, PR AT — AR K
BARREAN, CofLHEAMIHEREDHER P, DETR 0 e M P, g
alloca() AT ATFRE 2 7 THERR . IR BLEN T ERF MBS RZ LR A %, 84
EAEA] allocaQ R BE CECRRFEE T - MNRECRTBTES).

B TR Z S, BRI T, FONTESIER TTLLANE 34 . SRR Mgl
B e (A b, H LU B4 AL+ BSS Bt. BASIC. COBOL # FORTRAN 1) 1)
SRR H A VPR BB IO, BUENE BT EATENSNHE, fFHiMARE
BRE LAILE -Fp 1, R -HZATFRETENENTEIE, (1A Bk
MARERE I, IXRPHERNE T X,

i RLAR

REHEAL
Goif HHEATA DR DAL A, LI AP MM K B

#include <gtdic.h>
main{)
{

int 1;
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FoF mpantd THRELEH

printf(*The stack top 1s near %p\a", &il;
return U;
1
ERBEEALAENEE, AR THRIEBRMGM®R, FEAFRETRERSGTE,
FATP e e ak, BT AR B30k 5 o) — b R AUE AR R AR K.
W AR TR SR 4 {if_,‘ﬁ"ﬂ[‘i T ?

L R I A L R R R A S e e

TEARR AR A E R G, SR ATRE S TR, ETBH R
KRRUTOAE, Hse Do DATALRIS D, AR TR, it REPEICHEL 7 ik &,

65 eRBMRMANRE VT H4: JBREhdH

ANk C BATH B4 5 ORI F RN IS BFF. FLl, CiE THIETa
AEARE D, HAMRAER. REP T2 Crvik Ade. 1R CIRFETE — B K inzhs
AR, EIEWLAETT WK, X CEEMY MO EENE Y, EThaiEs
R T —A- BN S,

C WE HANRA RS2 — BRI R B —— R e R 2 T R, 2 F— A
“return” SEEIHAT /T, FEHUE RN AT AR LI SR SLILIRY R AR P L RS Al
Ao M REHBOHHNS, B/ RS BRI EEH) , AFRRER I —
FrE R i, T SRR REMAT, W RS R B R ANER A A G N2, (B4
¥ 6-4)

HEEER (local varibales)

4 (arguments)

BHLEE (swticlink) (- EREHEL O3 TRAqER)

1810 AT SR faE

e s — e s

BEE MY (retum address)

A 64 LEEILFERT

FEIC AN B SR AT RN, SRR TE R RO IERT R RHE, Xk
TENXFRERAMEE, THAREEFE MO RH BT R EMRE, Lt
fusrfinclude/sys/frame.h fiiid TS #EFEFNCRE UNIX REH B F. & SPARC 1841 1, iF
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CERXHR

Fridah iR IER A OL IS, RAERB® T RFATFSE ORI M. & 86 22H7, 1iF
AR LB BN YR, BITMEREKGEN — AR CEEMT RS, BEMRLY p. B
THRORTHNFEEEH. TR SRR TR A i S ik

Ry e AT R | R A ST LY PPy

$BRZHARNKELEE T AT I — AR ARL L, CHETRAIUENF
BHATRBORE. CHETTHME RRERERAYHRIETREE,

SRR AL T C 4138, & Pascal. Ada. Modula-2. PLA 3 Algol-60 i 2 #,4F
RELRGBT Y, FHILREBECL AT E RIS e R dss, 438
kAR b AR Guatclink ), AN ANRF ARG ETGILE, BT
Bl St ITAR G B R EAE, LR Bl i B — A B A T A AR LA T SR A A A
AR E il RGBS E RGBT LR, A5 ) B H 4R 6 F ],

AR A &G 1) (—A#edEriaE LA BB MBI A ) AR LA A (uplevel
reference ) , A (FBiy Ak BB TR e R, AR ITET ) 2
dogbir & A R AE HHABIEANE, EER —~NERHL RIS (EEFMEAR TSR
Loy a— MR A S E LR

4& Sun #) Pascal %5358, #5EBHE A —FR e R R A%, SESoEA AlR
HBUE —A SR . B HARIE Pascal TR LA B C i —MehiE LR, BdmTilid
FAR 6SRaERE, Am Ty C a#i—RTLE, CET AL FRLFEEE4, Bk,
ECOHRP I LR, HUEEHEDILRTERTSSA4E, TEAEEL Crt
FLEFE Ao B R A XA M

S e sl

ME M REEF FH FERERFRIT 4D A AR RSN N. XA TR A
ML, EAEATA G AR AR IR A5 & B S0, 2508, IXH i,
HIE 4N Wendy Kaminer 7+ & HLOTE 2B A, I'm Dysfuntiona; You're Dysfunctional 11
WRAEE, KBS0 FEES LA EgsEe—1),

DT ARSI K P AR T A R B A SRR S k. U T L S W i b A R R R R iy
WE R HOFITH 0 W T T AT L Bt Bt AATTIER S, “B&" BT “CHENAG" . B AT,
KT IR RA A
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=T

-------------

| : C om0
Py g [‘!,L,-fjli if (16} | "'fr:.:: I :
}1n bilt 4 : :3 of = :I ST
(I [ clue | 1 &3
b 'I I | r —
e einnan J Lo me———- J v e mns
i x
B e
wngh i 4 &
Hk—1e% o i o i
T =t p—"E o
iRk e
l ! 49T
. MY
a&ﬂﬁﬂﬂi .
MARRE | | dhe
i )
:
s NHprine 2 )
g
L

LIRS o e

------------

NRR
g
=ik

1R

W
M
R

G

Hi%R

Hi
(- +Ey LA

ol

! 4 l

i

e i BT EE B



)

-
%)
i
wh

1 & {intT 1} {

2 if (i y
3 al--1);
4 else

5 printf{"i has reacned zero ");
A retyurn:

7

8

5 main{} {

10 ={1});

11 ]

IARFVERIZIT LH WEF, AFENAESRE R T 65, 8 MRS R— Bt
A HOARTE . UPVTIEMAREE R, bl - R — RS, MR
FIFCRER R TR B F2)7 A main FFERITT, MM 4K

B VO A A PR ARG SR ST . LR R AL S R RIS LR 1
AAE SR ASE R, AT PR EOER (O ERWH R D AR TLEE A
PN AR T RSN A B SRR R BRI, MR R mE— M BRI
ROFEET" A TIPSR AE, BUR LA L 250 o BOR TN GE b 21 T — ol R 2 il
HHES .

L) B R e tal Pl e e e & o et

TIERICR

I F LRIF LR EAEAGESR, EH5FRREHITERGEREDTRANE,
st F AR AL, 138 A E w6 AT S

2. BIF P R EEAALSE, AR ETIESE, BB, 28 HAR I ey
A, RES | FPAafay i Rt irstin, AF A0 TIBEHii R Rt T,

W04E, R BEHELATRREIZFHLRAGATZHIFEEY (BT 5k
A) . Bl LR b AT AR AT kI, BA frameh X, THRIELEH
I LE -

6.6 auto {l static X288

o S8 AR5 B ST AR 0 P R e I AR R T o P AR PR D - iR R
BB KR, L.
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E6HE mmtyRE: BITMEEES

char * favorite fruit () |
char deciduous|| = ranpleo-;

return decidoous:

%ﬂkﬁ%ﬁﬁ1Hﬁﬁ%dMMWﬁ&ﬁﬁ¢ﬁmu%mﬁﬁﬁﬁjﬁﬂﬁﬁﬁﬁ,
AT H R A, BB AT T IR AR G Jifﬁ ?b”ﬂ'ﬁﬁiﬁf'fﬁ"ﬁ{ﬁ (A
fﬂﬁﬁﬁm,ﬁﬁﬂ“ﬁﬁhﬁMm@WPWMr PAp, it
ﬁﬂ%fmmaM%ﬁﬂ*“ﬂﬁmﬁ@ﬁW%ﬁXNQQWTﬁﬂ,gﬂﬁﬁfn B
static. JXFFRLEE RN I%ZE & MR EIR B il AR . Gt 07k & SR RIRL T — 4
(G Zoe OB ENRECR B, ZREBMEMMEEMRIY . S & -0, A K
AT

i KB G BRTT auto KT AT F M RHTAE - B3 s F0], H T4x

AT RIFH— e om TN B, AETARARE" (L s o R s A HE Ll
$5}HL$H) AT HARR 3R, anto 8T LTFRAT A4, PAE RN A NE.
HAER AR TR R A R 8. HE— R 4 auto FIHh S gk BAL FRIG W) 5 bn
R, M

regicter int filbert:

auta  int aimond:
static int hazel;

A~
redgister int fi_keort:

int almond:
static int hazel;

IR NICRATEH ML T HERRF

JSTTERATRE) © KSR E DR e B rh , (I R2iG a0 8 JF - AT FHEAE
th. FEk, RTRMIEEEE RN A RREIE TS A F RO A B, R
Fhif. SPARC ZEFINT — &, B4 “ ¥ 7088 B U (register window)”, CPU % 4%
£8% EMENTRIFLEEDEXPNSE. SLERAN, THHICRMERENE
Herem . ERER MR IR T DR, FEENNAERSEEITRIMRDE
W EE E R, DO E A XSS 1%

HHE E, W Xerox PARC Y Mesa Fl Cedar, Ef I BEICFUMENR ST A
HErr, 75 PLT B NHRFRED, AR RN RSSO R R R (93T b
ZRHEY, FABEMESR ~, AHERF R AGZ R e L),
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C &Rl

6.7 PTERIERRE

BT, X T AR PP R Rl FE IR FR (LI N BRI HERR ) BRI
PO Bt g MR B ESRAE A ECAS R O Rk B o) . R LR 3R BT foo() IR FT T bar(), 1MiKi

f ilﬁm [ baz(), I FFRF RS ERA S AATRERE, S IR — N R G R e R

FAGHLHNE, BTERNHERA IMb CUEBRBE, 7S5 MERERNERmT -1
red zone Y. ERFERE—PIARIE R AMMATHL, HIEE M MALTRAR [tha] QA& tERE. #,
AVERT CHEEFR, WARXTREN. FRIZSRERE, FIESaRER0mY.

6.8 setjmp Al longjmp

A LALHE—F setjmp()FT JongimpOR Biig, [FATA VSRS FOG st st
K. VFEREE WET-FHAHIERDEB ARG, FAEA CESMMEN. 03T
CinGfiMMEEaED. TR REBHRETA, @ VxR

+ setimp(jmp_buf PHAETLHEIAA. ERAor “MEREE j iAW AR, REUR

* longjmp{jmp_buf j, int DT ARG R . Bkt <[EF] j Bids i e, e F Lk
RAMIUER segmpORFUEIT—# . FRMEIEE i, MCTLAEE M 2 be LAl
tongjrap(JR [ 8. " AT 2

o LFEH T longjmpOItt, | A TERESS.

setjmp {RIF | — 1R B ELE RN M B0 AR TG 4. INF LR i LURTE Sy ah1g.
longimp P &L, HAMFE R EHIHCRE EERRFR A%, Xy </ T
th(unwinding stack)”, KN {RMHEMPRBIDTRESIER, BRI RAE DM, 185
longjmp 4% F34FE, HTA goto XFAME, XH)WH.

+ goto EAJFEEBEL O F UEHRE (XBE “longjmp” ELHK BN, o] LLkeS
Wi, F2v] USRI Al R R ).

* fl longimp R EEHEIE2)E S BT I . AT setimp B3 7 VA - A LIRS Ed
Fo WA AL Tongimp FRZ " AT 4K (come from)” My A& “FEWE £ %(go to) ”. longjmp
B —MIAMY BRI B BE M, & o] AEE R T longjmp HESIZE TN -
FIBTOIAT T BARTIIA R BX LA,

TIHAEERT setinpOf longjmp()—#).

#inciude <setjmp.hs>
jmp buf buf;

#include <setjmp.hs
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FoF mamEE: EORBESY

bamanaf) |
privtli{~ir lanana() snv
longjmpibuaf, 1);
BT AR 4y T+

printtiryveu 11 rever gsee Lhis, becauss 1 longjmpiced;
mainil
{
Ih{zetimpihaf: )
princfi*back in mainineg;
Blae
printf {~firet time throughin-:;
banara i) ;
}
= s
& L0
% a.oulb

first time through
in banana()
pack In main

AT R R (R R R LT longjmp TR - - B AR T IR — aT SR A
EE A volatile CGXIFH] 1 ASEEAITAE setjmp AT A Jongjmp IR 712 (A4 MU B0 &)

setimp/longjmp & KGRI RKE . REEATAKEPRE, —HEN A
R MR, ATLHEE GRS A E AR, I ABEEER A, 44 A setjmplongmp
A - B EE IR BT L KRRl B S A TS I8 s R, im, M F
] ) SRR IRAT AR 5 5 | F RN

switchi{seojmp (jbuf) ) |

case O
apple - *suspicicus;
break;

case 1:
print[{ suspicicus 15 & bad polnteria-);
break;

dafault:
die('unexpected value returned by set jmpr);

}

KB — MR R AN TR BB, JE AT RS longjmp(buf, 1E:E, ik
AT T EFR. setmp ® longimp & C++F 374 FEE AR 2HE] “catch” Fil

“throw”.
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L R L B8 B R b, AR ki = =1 RS e R R R s e

MmN

Rk

ECEZGHBFNFEE RPN setimplongjmp. 1EAFAL A48T L k4% 5] 894 A0t
eI,
A setimp A= longimp #4947 R LA T, S0I1 8 & K LAF<segjmp.h>,

Y A T A, R R 4 R T S b e

& goto —#F, setjmp il longjmp (67 PO DOBAEA . TR PR 4, Ik
AR AERTEA.

6.9 UNIX *PRyHERE:

7E UNIX o, MHEEEELCSME, #Raaaiig. RTPanUAISEERTHR A
. X2 UNIX Mt HAbRg # R G 0 MS-DOS BHFSA0#.C—. 48 UNIX 5B -]
AR AR SR, SiKBT N 87 R RO WA RS T 2 ShE, BB — AR
W, BRASTHRR(page fault). AL TUHHR N T3 6 LA, HE?’:‘%‘T‘RJTEE]H’HIﬂiJ::EﬁEi

EEFERF, WEBLMENPMRERZESIENES (ulaE RN RAA Tk
HubERTS A . EHERRTIEARIN) N IR — RN red zone [/ FH X 388, 'auﬁfixhzf\bshﬁcﬁu 31,
HPher=dRK. MR, #ERGEIT— T AT B InHERL BOY XD, AR B UNIX
LED B ARMTEIAR, BLFEEAATL IRl 17 B 2 00 R T e s 2 i
=R . R R DR AR TR T R B M R D B IR 2 A A 7F

6.10 MS-DOS HHHERES

£ DOS tft, FEE ST A AT 3CAH B, SRR A DGR R P 8 X, 1 e A BB E 7 IR I
MPFFENHE R, FEAERTARTHEAENEN, FARIRFHEEKE. WREET
PRI, MW ® STACK OVERFLOW! CGESREUD WA, W EHINCER TR
PRl mIEBRERHXF—FER.

WMRA- - REBUP I EREMEIRMES, Turbo C BMARH &R, K
“Segment overflowed maximum size<lsegname> ( Br#i 4, il 7 <B&>ME AME )", TF 80x86
Frdr, BRsAMEBIAE 64K £

B 58 HEAR RN IR B A R ) 4 PR 88T R 48 Miicrosoft SR1FESETD, B QA
LI HERR B R ANME N — B BRE SRR E.

STACK: nnn
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Fo¥ MR BITHBELH

XA BEE T Microsoft BiE2 MR SHE ann 7.
Borland fiF 2 WMET - - MFBHZ FINTE

uns.gned int _stklen = 0x4000; /* 6K MM+

HABRRF28) TRAHEAR AR R A S, ESERF RS “Hfk
AN AR,

611 HFHAMCIESZTR

ATNEAE T R ZEANE KA R C 5 T A%, M TEITMER, AE 61
5%40&Mﬂ%&m@%ﬂ&*ﬁﬂrﬁwﬂ%Tﬂ.%%%MWﬁ%ﬁﬁmmmuzﬁm
HAE. 72T SunOS A M. AWM T -8 FRBMAGEME, HiFRxer 1
¢mﬁ“¢%%$$ﬁﬁmu&ﬂu#%£ﬁﬁﬁm EFRIX N BEMELZN, FEER

SRR T H A F R, HEL AR aout FIEF AN LA, B R “Hello World” 1275,
B ET A4 Y AR A RTRF .

WA RIS T H. RARTE 15 e B L AT - TR, MM Bug

AR, e N KRN .

3 6-1 RAHErfENIA
T # fir T ] Brof T #

ch F o 135 2R P C MRS, BECTVETIXADLIESE, TUER S b
M RMALEREA. K Berkeley

indent 5 cb {EFH4RK], R AT&T

cdecl AT T8 C ¥ = 7 R

cflow R 0 128 28 B FIEBRF P EHERET & PXR

cscope il £ 1 88 P — P RT ASCILAS C BRI E AR RS, RO ERY A

T, ATHRELNCHSRETRR. (SR T~ B sk g
£: “HELHSMERT libthread? * 88 “[Bi% T kmem BHH &

fr R
ctags Jusr/bin B~ MrE o, BviRESEN. REEENRAEER
NAERTEE, JTEREY AR, B AZEENGET
lint By 2 16 2% B 47 CEFHESR
5CCS fusrices/bin RIS A B
verind fast/din BAE, B FTOERN C 5%

BT DUEH X Mgk, i, ASIBRHEAREEERANSRAR, X8 | Xt
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CLEEER

Ny g L SRR NS e

% 6-2 RAFHREARITXHHIA
1 R fir T f7 4k Hr i 1 AF:
dis fusr/ces/bin Hbrd Gl il 4 T K
dump-Lv  /ust/cesfin fTENT) ARG A
Idd fusr/bin TS T e IR 2l A
nm Jusricesfbin FIEN EHER O T 5 &
sirings fust/bin BERABAT HEENETE R M TEE R A
MEHRGEE . NEHHR CHIRBD 79 8l A FRUS B
sum Just/bin TN AT 430 AN 3R IR L Il 25 I THIRCAE Y ol S+ S en]
PATCHEEF—RRERRG? " AR 7
% 6-3 B LR
T A fir - A A B T E
truss fust/bin trace () SVrd KRAC, XA 1 RATIT o) S0f 7 L MERT AT 1Y B 4 R
EATTEE ZEHSCHEE A4, A AMEL AW,
FEENHH
ps fust/bin 7 HEREHI Ak
ctrace B4R I I PSRBT SO SATAT AL, 6 ASRE AT 03 40
TR
debugger B 2 1% i B AT T EAIHRE
file fust/bin BIE PEEHAT (Al AT S8, M3E. ASCIL. shell
script. archive %)
=64 AR CHEI TR
1 A fr + fl it oo L e
collector B &R i 2% b (SumOS MA ) R4 H T 818 T e A S0E
analyzer B 1t Y (SunOS 0 H > 7+ L AR R Bl M
gprof fust/cesfoin B MR REIE (T R SR
prof fust/eesibin T ANRE TR Y BV RE IR () 77 53 Lk
tcov Bl 2 1 38 PR Y SRR RAMATRBAI L (RE  PREFITEAES)
time fust/bin/time 27 b B A% T (¥ 32 o it 9070 CPU B o]
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FOoE ZHEFE: BAANHEESS

WEW LA TR REMNEELN, MEEERS L2 L, M NZH A
MR . TTRCEA R TR lint, {HR s ShRATELEEFHIAT T RE% T .
B FHURANAT, SECIHTMN 8 & (REFHAIMAE F7BHE & deadbeef £
abadcafe ), EF pirntf b 2SBAH)pA I D R IBIEGE R

T R A b R A ALEY & EM ity n e 7 Al e bR et AN ko L B LB A L B8 8 LR A% YY% B P

f' ,,_ _] SeLER

TR o s A Ak M 8 e ! skl e B A AL BLAR B Lo U g WA R R £ r by rRam R = e E R

M grep W& A%

SRR CREER HHLN. THE CFIRAT L SREAGE, . 4
B R R, AR T —4 pull 454, B TE A EAEFELPHE, Iri%-rf#}f?’?
FRALIEN RPN RE, AMANEY YR MM, T A2 B R
F 5T $h°F SRR £ 4%,

Sun & 4% A N —ANMRIBERE Bug, SEEREUEL I, KEKE REARAES
SWRBE, XE&WAG “FH

HAARF e AT K TARIF A F AT A RS, RALEER S L~ A ARGF 10
AF RS, BRE-ARFENRBE, REME RN 2, 4, EFIAM, v —~41
ARVE R AM—5h, AR SFH B4R Bug FHEATHATIRGE, Mgl Bl AR R kadb
A B S WAL R e (F2 T — AP rBT ] ) L 3845 R kB A ASCIT LR,
BJF, A grep A& L AT E, FRBMERISETRABEH 1965 “store” 454!

RERSF R F - F R3] AR MR,

— kA ANEEHIE S, CNAETREHAALEHGFEAEY, AE, RASPELE
fHay QEMERHRT, NAEBMMHRAREE. B—F$HZE, wNATEHTEHL
RE: AL F AR sl sk e B A u%m%ﬁﬂhﬁﬁﬁﬁw%f (R Ti5442)
AERRIHEZITAENS AR, B GER RS, 42, ARHG,REiTk
A A rdnss T RIA, Bl A B RGN REAL, LG LT A, THERSEH
T i AR 44 Bug.

K grep RFERER LA — M ESTF MBS, AR LE 4R/ AT
W Bh MG 1B AT R 78R |

R G AT LAM AR, % 6-5 SIH T --$4305] Sun REMIACE R iE. AT
BRAMREEEDEA N, EUEIRA &8 5 KH
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CLF g

65 HEMRRAEFNTR
WA 4 R Ry ol i b 48
SEE 3L sunde fusr/kvm/arch —k
{FITRIT OS 4T AR T f/usr/bin/showrev —
# Fp R [ 4 fusr/shin/prtconf
CPU B #bin s 40MH;; gt £ 3% /ust/sbin/psrinfo —v
FHLID 55417¢fe fusrfuch/hostid
AT 32Mb E LA KLt
T8 429032 TETFHLI KT a5
ROM i 4 241 U TR LR B s
AR M 198Mb HE fusr/bin/df —F ufs —k
TR 40Mb fetc/swap -5
LA 8:0:20:1:8c:60 fusr/soinfifconfig —a LA KT S R3S ST BB A b
(P Hh it 1e0=120.]144.248 36 fusr/shin/ifconfig —a TP i k[ 48 53 37 1) [ €8 1|1
P ok SR FPU {5 &4 fpversion B4 R B8
41 38.2WHz

6.12 B F— R A AR

JUAFHT, - A (CMUYII ST REHURIE R A7 P N R 2 5

RENINFERRA: . EHE R ILBF R AR BB — 0 L RS A P
220, HUMIIRRR O AN, CMU B E AR IR ST Ik A, o] LA S% 5
HHUMEENR, BIEX D FATR BT G2 ER L. AL, T CMU 284585
AR, HoKMER A,

MR BERA—, Ly EEERR, SRF0MEA P20 Cofltn
RE ASEAN), I3 ENRE R EKSES S, RA A I

L R INETIH T E R TR,

2. LU Pascal 238 C 4873,

ZRETFHIETFED SN —R R LEAGMEE. SEMTgR ETRTE 2
Pedn, XPTLAZCRARRE PR, ORI S Su s S 000, FUTTIR M 48 R kg8 7y
REBRIN SR RIER . T LNIR: 351 PNV B8 AR R LA
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FoF EaNE: ETHHESHE

RERFREMN DAL E DM, FRTESH LA F. TP N2 &
T 384 ANMRITBNITER, TR, MR T LR A B R T e BUER FRia TR R,

T L W Y . 8 R AR A, LY [ R SR ok A R B R R R R L F S R R AR L A RN e e ALY e
e el o e e e e L e a - e e L LE T Ty I R PAP N

ERESTRE & PR

HE—T, BBl —MEE. R/ —PABE 10000 PEAY M, FiHFX
db B 0 T 34, AREGAZA A AT BT 1) s SR AT AE H S
o BERRA LI GREIIRERIIRRBAIET

REANBIEEE NRE - R T, a4 R,
AL LA BT SR AR T ARHE DTSR T TR BRI EN . RS (Lt
Hug R, A TFRANRR, Mol S {r8a0. ERETESEALERINE, FXTEE
{EE4# 3 (loop-invariant code motion), FIEFHCAENNE (IRIEHB IRV H b, IR
EBRAT S B AR INERIES) &,

RHEFRAEET 0000 M HME, BESERANLMHENIE T CUNKESK L
AEEERAENE), BRMEFEEN 10 844,

SCPREE AR S NG P BRI AR, MRS A N —3 B it
— MR F BT AR B oRARFRAHT USH, fiHL T BEm S T
TS 10 BRI — . WK, TR E A RPD [ I8, (iR R RE Y PEB17ER
RNERFEHITFAIF TG, BEBEFET.

RABITI A TR AR T RS, PR 1 S A RE I 0 1 BT i
AR AT — DRI i i SRR R, HH — B3 RIE & E “CPU M)
FE' . BAERGARGAS CPU B[AAH My K, AR L 25 T i A 4k
GOk 85 - R E 8

ETHNRILENM U EBEFESERERE, B AR, AEH L5
FRNTI AR R M. DR THA AR, o —MEARIE, NFERFEd
FOFSME, HFRERGA DLl BLOMERL TR T T IR A, CRBLE
MR —RREFR TR TUAN, MBCSEA, RITEBIRER. B oNMEF AL EH
TLZERRY CPU B8], B FB#3 R SR, B BUL AN 8D FE b e fn I
TR E.

DR MR E R E T . RO TR RERE A G R 1986 TEHEYLARH] F BB E A TERC SO IR AL 4 v
P TN
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CLHEEM

R ) B TELRIRT [ LE AL B/ W T L S - -l R IR e A B Ry R
WORTEE, TR A G AR R N B, ISR S 00 B A A8 0 T i P ORETY

v R R BIR R o H E TRES A A TR 40 Bob Moris Jr. 1988 141 [oternet B4 1 ffr iR H)

MEFE D, TCARERE o) LASRSS I A BRI RO R SR AT IR VR & Dl (B I () &9 R A ) 1
A TR D] R IR (R

ARG e R N, 2iah VAR (TR SORE AL SRR A A A R
PEOMA S, AT A SRS R I A FAB I K A J#Ef:r: AL SF IR E By B £
P I T FRAT T2 A ARIE L JE A SRR 7RI R e
ENEANS TR Eaaln - JIHP R T

6.13  WUERI 1R 7 Sl B b R
SR Z W LR OIS C {RAS . LS ST T OB R T i

AL TS0 DA 5 RE AT Ar A%, RS E AT HE DAL T B AL
B, A %% no-op (W HABIRS) A FIE N SunPro SPARCompiler if) C w1,

panani ) { anm(rrontiy

_ A mov a2k, &
_aam mav o dL, 43h
b LA AR T ) REES  asm ™, USETRALURT 1% Koy — i, JUPT IR gt
AN MTER SN, .
__Aasm |
mov ar:, 2
mow 31, 435
iny Z1hk
G0 FE S TE AN SRR 2 DA, ITRUR B B ORI R R, g g o) SR
RS HEMR Y PRI IL. T - T SPARC WM. I 4 T C KA W Fibg s
VERER T ORI SPARC #1185 BTt {4508 1785, W1 Cypress Semiconductor {1 SPARC RISC
{ser’s Guide -
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R 77 A B

KT 6 A, 84—~ T 5 o AR A AR

“EBEATHAGKET, RETMAS AMIEE, 7 KIRiE.

“Ma, BRATAAETFHAHEREY? ” A TE

“EM, O RUPEIA

“TR2EAZTHLET MR T? » A RGN,

RS, BPEE A DMELMMBEE, " RFE A,

“Mz, BEAREHAET PCEHDOS L2

KA T ILE, MBAEHT ~TRE, £ S TahbahTHMeEHiLid.
ARG AR, 7

= - Geoffrey James, The Tao of Progranuming

455 ML i Intel 80x86 ZLFRE R 7 (IBM PC WH40) (P47 PR R IFE, 45 PC YT f4%
NS HALBRZ R IR A PRELHEAT T AT, FRT i O WAE AT — A 0B T L fY
HRTBITHEE C BT h A E LR

7.1 Intel 80x86 &%)

TLACH) Intel 40T 3% 07 DA ME B I 0K) Intel 5 ). BRI S6AS B 1004 P AR il 37 4,
b AT B R AR AR . Inte] Bt HERE R E AL IO RS A AR AU AR ] ST T
FAMFREF RS AR ERE) 7S A FER . IAK Pentium 4L 28 R 15 257 Intel
8086 MBI EESN, EFRAET SZEM AT, AR A T L 8086 RIFm )&
FA (7 8086 &P P vl LA Pentiom FETF). (1T Intel EA% 4545 #2411 RS A
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CEtxmt

EAA] -3, FTLAE AT B TR~ Intel TEAREFFLS B AR B AR [ oo
(B 710,
_ ARG
47
1970 4004 4 ¥
[ 8008 8 {iF
—_— HAT®
[ 8085 8 iy I
HoARGIRE
Ja78 80BS 16
BO1BE 16 {F A ST
1983 80286 32 fr
80386 32 {7
1993 [ Pentium 32 X
v PE 64 4 ?

B 7.1 Inte) 80x86 & ik: “{EfFFAFEFAENES 7"

Tntel 4004 2~ 4 67 FIPBFEHILE, 54 1970 1F Intel Vi L D EIMGEIE Busicom! -
FHATERAED PEETAENFRN. Intel K3 TR L AR — ol B H s
LR, TTAZERARAENMEERES S EERN . Intel FUTEAE L T
PSR HIAA H A BEHBR BoR T ORI A, 4 ST E RO RN T, BT LA 1972
40, 8688008 HHHAET . FEIS, 8080 L/ £, X AL - EEER O E ] LUEK
HAWHEENEA . BRI 8008 154452, M 7 30 413 34, MWMIFE S
—MEHES RSS2 34004 2 —31F Intel FG) MR 5K, FE-2 8080 5t ——1k y Intel
THRM R, EF nel NEFEVTRHET 102550, HafEME 500 R8N,

BOBS MHEBZAGFAT LR EESHR, ©H “HROFTAEGR—i. & AF L, & 2P 8080
ARBZE. 8224 BIPRARZHARF 8228 SR B AR —HLLT b BT NEMEE B R
WA 8 AL, (BEfETT 16 frfythbt SEk, FrLlREMEIE 2'° ik 2 64KB MATE.

BOB6 ALFERFT 1978 TFE4AE, AT 8085 £ T Buidk, 1% 16 Az fbr¥idie i 4 50 20 £ i sk
W8, RILUG R 238 IMB RIRTE OGXZEBEHL- -MEFRE AN ). XBEHERAT—4
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BTE wAEREE

JELEFHE PR PUE, Tl EAR 16 AL TR 20 A7 I HRLE, 7 A< S I8 L 7] Ao
WA AR 32 A RIIAE C W 7-2). 8086 7354 5:- 2% 115 8085 AR, (Hil HafiFF
%:(assembler macro) ] LATR ¥ G HO Rk R P B Bl 0. A L

8086 AT F B 585 U S hE SRR A8 80RS RS ATR) 8086 BN, MR
AN BEVAESE, EERAEREA], EREAH 8085 7 16 (rihbstarel 7. &t
FAMdm £ 7 0 - R e M (3K, 100 ek el D4 32 fr He b, wf B il
NATHIE 4GB (XA K[ R— M AREDEE LT ).

BEARE L T A AR R, JS2E M) 80x86 AL BH 58 N A aEAR XM vk, o
FECEAME . ARG 8080 At —HRA Inted BF S 1T-FIHIE K, B4 8086 S AL —Hfd Tnel
G IO BB, TR T GEKE A 01 1IBM 4 1979 F50LF¢ Intel 1 8088 ¢ -Fh 15 8086
B 8 Gl ) AT BT RR PC I CPU RS ISE . MIEA i, NI R4 8 0
LARR L A ) J7 $, 41 Motorala Fi National Semiconductor. (1 % #¢ 7 Intel /%), IBM
I Imel AHETF KN 20 2T BUIEIER, #L18 IBM L 1 Microsoft B MS-DOS {£% PC
IR R Bt M M8 Microsoft ©HEBEE R, ST U0 EMRATE, 1993 9F 8 H, Intel ARz
WA T 266 12 X0, ML T IBM ) 245 25, A0S IBM B2 M T ALE S s
FREAE.

15 th
16 {7t ’ 303 3 3
EEIIEATI 16 {0 T 15 0
4 4 4 4
+
Fefb A s e 19 ]
— 4 7 703

F—T 16 HETEHY “REBEE" RN 6N TETRAERN B 8086 LB
AR FS. FFfEMER M 800, SE0E A3 A B AL IR R/ 20 1 i
it

BOB6 AL M F T 3F CS, HIEFTFER D5 RUEFEH 35 SS. P9 4F ISR EL, e
FHEESEY R dekl . BANEE - MEIOEL ES. ASIEE: SE A, LI R B,

Bl 7-2  Intel 8086 dnful H20% A £ Hh AL

Intel K1 Microsoft ®E{5 MR LB X5, 4kE 1 iz i ook E R, 951 IBM.
IBM 4S8R 4L, RIS B DALY . B3 PowerPC, AEFTRE Intel A1
MW, FIRHEH OS2 1R R, BB Microsoft £ 84 F 1456, 0S/2 %M ILEE, 8
i@ PowerPC )JRIz N s9 i &L

54 IBM PC [¥) 8088 4b3F48 N &L 8086 1) FIEEM AR A, & AVF M A B AN
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C &5 it

SRR QAT GRER T . LENS, R) 80x86 ARG AR AERINAT i/, R W LA
L MEES " L. 80186 dz(Mgl A1 &K, 10T 10 FJP AW EEFIES. 80286 77
LAt At 80186 ¢ KL T — e A R TE AR T £ )y IVESR - DO ET R A R
i B WA PR AR BIALIERS L5 T A AT, R AR LRI RE, TR 4
KAt virtual mode). AR R R, EEFIERF A SmENOEAIN, fogkh— D TreFr i
bk R A o] R HE DR AR AN B BR AT SR PP K (protected mode), EIARE 16 1717).
MS-Windows £ 286 RS FL A E M b b R

80386 71" 80286 FY K4 b8 i 17 oy Fh 0 1) Hb i REE G 32 /0 B BR AP ME LK FHHEFATYD 8086 #RLE .
Microsoft (BT &) Windows NT MiF 545 LR B SIELA M Windows #3R N T 32 £ (R
L X A Windows NT E/05 4 386 A g2 MR 5 —Fl 808, Hfl
(¥) 8086 #.X, nfLAGIEE- R ATE43E1N IMB (1) 8086 teflPL. JLA- B0 ol BLRI ety
ML MS-DOS ML R 3 R EITH MM A 1 LB T3 L 8086 ALFE
de o HEM, PRIVIZEESLANAN, N dm WA AR NE SRR RO, AR SR A £F T
A PR AR e X TR RS MR RLITN =, 80x86 &Y P AE
R AR PRI S8 8

|3 AT IX B A BT B R o) LB I AR PR 2%, I H ) T BRI L B O FE . R08T
RO287 HpAbTB AR ML — R, B — I FIAE 287 ul LRI 286 - PR BEXS AL AT ). 387 W[ LL{E
FHRE386  FRFIAL T e, (HERIMEEN SRS s R Ih6e.

~— e N TR AR AT 1 F LT e et R LR AT L R R T R KR ket T R R AR L A e R £ s TR e T T EE A Rk e

. BRER

(.

AL L s e e E e e R T R R T AR S ER R R R T T R e B e Y R s % Rl R ek Fe e 0 T b AE ke Wmran L e

& IBM PC 894E 4

IBM £ PC LRTHEGET s (b ZRAoRE ) EXARAIFRANTZ. i
F A MS-DOS 237, IBM &4 T —4N&#L, 5 Digital Research 23} 89 Gary Kildall 1T CP/M
BERAGOFTE, HASBOMTH SR, BATANEHPHAF: 4-FRAFFEHF. Cary
Kildall &2 4 g S RARI G4, 4 E1E 5, IBM 6923840797 453 K ot 18] S 4 M A fa ok
1% 4& ¥ 5 Microsoft 8 %35 5, T i,

Bill Gates % B B A\ Seatle Computer Product 28] B9 £ T QDOS'. sHEMARHEE, 2 2
A MS-DOS, #FRegs ¥, MOEAMNTLZRIEWH 88, IBM ARG, Intel LI E 2,
Microsoft 2% 4% 4E % &%, Digital Research B A R4, #IELLE, Seattle Computer
Products Zif¥) g THAT - MNF LURS ER AT FALAE, A RETLNER, &0
BRG T —MH, RARNELERS TR 42 MS-DOS, 32 4 4 it E4h 4

OMTHERE TS, T4 “Quick and Dirty Operating System (R M ALMERER S R .
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BTE OSARAE

# Bl— 2218 f Seattle Computer Products & MS-DOS #1./2 B . & 105 5680 £ XA LEIL A
9 Intcl Sk Aok, MR RS WA S Microseft B s dy il

A E % Seattle Computzr Products 2 F| K ##8———1 /1149 QDOS A5 AR XA E b2 AT
Gray Kildall &9 CP/M. @ Gray Kildall 405 £ 4 % F %47, Bill Gales £ 4 /8 45 & 34469 £H
W E T~ 4. e BRI 959 s &, T 75 F A4, AL TR LA
T, R 959 Kok A AR B, B AR RA R A E B ALE G AT 6 5 R A )
W, XRBEELSMAMIAR L L2~ FRE, MREAERT, ZABAE Bill Gates
“f’ﬁf‘ “TP’T'T"':MZ?Fi:imfglﬁw e

80486 A —FPEE LT BLEERY 80386, el Ut 2, IR MR T vy L b Bl Ak
AR TERHTLABM N <86 WRACIEAS, - vl LAAB I, 42 SIER A DX RN SX. 486 i ki
Wy —#45 %, AR A A T cache (HUEIMAETTASNAE b R4 IAMEGER S 1
TR e BT ER T 20 g 90 F4X, TEREET N4 AR fi b 1 Trd 53,
Intel FFE L A a2 N Pentium, )y A& 80586, W AITRE .. WINEY B, I i £
fa, HIGINT Selids 4. 0T LLFE 80686 Mo iph . BT TR, R IEEAL - SRR S
So e Intel MEEARMETE) VIR AL AR AT, ) R R A
ﬁm@mnmm&ﬁwmﬁﬂmﬁ%m%h%Mngwﬂwmﬁ“mﬂtmwimhnm
PN e T F= 3 0 915 P N B A 11K e & O R AT TR - AN o 71 B2 5 A ) R o T

7.2 Intel 80x86 ATERILL K ) T KR

EM%W-ﬁ%ﬁﬁn%ﬁ Ex(segment) i~ A ik a2 20 A B AT 5 30 CMSA TR (0

=R S BRRE RSN TEREAE I

{1 UNIX &, Bgh R -8R DL Al S BRI AY K N F

7. Intel 80x86 INAFFREIT, BLRWTHEITII IR, & 80x86 BINTEHEAI, b7
S A O A —3 (R BRI AN, HENE IR 64K NI IKE, §
TIRBE DB R A B

71:8 80x86 WAFAE R E B A0, 8086 PRUERRE b 64K (A FEIRIR, 1) DT
WA, ATTHA RS T R BB RN AN, AR a4 HYTEL 160, o
R R, EERATFRMEENRE 20600, WEREERAEY 44 0.

%ﬁﬁ:16WMﬁﬁmm,a&T&WMﬂm MR B FIEARE (2840 it
WFsHeht, BUGBHEARM AL, R LB EIE RS T 24 NEFER LR, R
Mﬁﬂmmrﬁ@mmﬁm&mmm%nmﬂ SRR
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C ¥ &

e R SRR £t R gt AR A E 4 B & wRe P TR R T 1 T T e R R T T YR R R e g

i L R o R | R LA A A AR R, L b R sk A s R SRR, § L £ e = e T

A~ [B) /Y kst b ik FRdkg F o0 202 B B #8 AT 648 IS B8] — 1 A fr e

Intel 8086 & 3¥ [ 64 1 7 bk #3810 28 4 16 426G 32 3 bt Fo 16 {2 6940453 1k 5 R 8, 72 o
L ARAR MR Z AT, B £43 445, R Fok B § RE S AL A ML b A T R 4R G
B) — AR 5 ek,

Hieat ( AAS 4425 TR % 3 hE =& ph
AQDN) + FFFF = AFFFE
AFFF0 + COOF = AFFFF

—RRF. KA 001000 (4096 ) 2 I & £ M /84S 3k b 208 7T wA 2618 Bl — A~ 5
bk,

C i T4 iF E 30 F 0 MWE, F PC UXLLIREM R DU SE 07 L F 7 EL K. B
i TR S LT AR RHER 03] [ — N W AR L P B 1 4 RSl LU A A S S, aniR
TR T “buge” BT (9A] huge AAAEERD), X8 A& A%, LNISEET “lage”
B W& I, 7 Microsoft CHF, far X8 TRBIGH 268 T B TR B A AR R 1S e
Hl:. near REEFARIGEH S TEME 16 A Fimis b, S0 BB b3 ] 20 SR S n HE R B A 1E
B HITI

A3 F A

1000 A~F 3 1 024

100 F 457 1 048 576

10 12A-F % 1073 741 824

1 HRAFF 1099 511 627 776
1800 124 A F % 18 446 744 073 709 551 616
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£7E HREHIE
TREE BN, B e T 7 FREEE N B A £ 1 i RO A A R & o

WESHEA B, TR 2GB REEL vl LITTEAE 2000000000 4~ 55 U T A4 2147483648 7140

64 A (Y HIE FEAEEE [ IR, 8 o AR B350 P ey 375 W0 PR PR AR ) 5 A A A

A T TR YR R R T s S, AU 2T SVGA 1 1024 X768 R & A, b
m—-’M% ERHE I NTENAFEN .

e GRS b RS 3000 O P AT NTSC fbriE) 11, -5 K AP AR 5 Ak 4

120 78X 60 F5 X 30 WX 786432 R Z X3 A A0

= 509607936000 F

= 500GB N 7E

{5 T LATE o4 AL EETU A fE L 2 ] TP A2 ORI &, A 3600 TR SE W AL
XM R AANER T BarC B g A el . fREEE EF &R IS0, St
VERVE, Y407 SVID'BISE T UNIX UM AR SI2MB. 48, D ST s,
RPN E A R S RN T B B RLA A

AR, TEHERKS WA Z ST TATNES, MANTTIOMEE, B3R
ks bR BRI SR A CERRE TR BRI, R4 B BT T Pentium £
A e #e, Abmihi, A WA CPU Mt GE . R A& — BN, 7 [ Lk
A EE X 10TR, GE—FLRME, CPU ML MSH 1%, I,
WAERIERBET KT —F (N 64KB BNE| 128KB -{E!EH’JTJIFDJHJ'I'E'U VBT 10%. 4
| A R FIRLES P, AT I A E S M L . IR BRI, e R EE
P RIN AL TR 706 ST BE . FR4T R BE A 2 KK AE B #) Cache BLMH-)QH*WEEI
2 AET.

p i%‘ R S 418 e P AR A5 A ST 8 ST A PRSP R 8 8
I
W
* IJ\ B %
—

'.mm-.w---tmw—- am - : e

MS -DOS 640K HYBR & 4 sk

£ MS-DOS TEAWHEAEARAGE —~AFRON AR, RAATANERE
640KB. X AFR&1A T Intel 8086 XA A4 DOS LA R A AT E, 8086 L4 20454
Hobb, B&EE IMB AR, ZHAAEEAN 640K LB A FEE (H4 6dKB ) AT vlif
9, REAGHA:

134 RBHT
FO000 #| FFEF 64KB, KA M#) ROM K #% BIOS. ##{% &%
DOOO) #| EFFF 128KB, Fl-F ROM &4 X 1%

' SVID - System V [mterface Definition ( G5 v #O%ER) -— & System VAP (BT 78,
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C % it

CO000 % CFFF 64KB, A-F BIOS ¥ & ( XTH &)
BOOOO %] BFFF 64KB, H T EMMAHERT
AO000 %| AFFF 64KB, AT R 7 AHT R

00000 %! 9FFFF 640KB. Jﬂ?ﬁfﬂﬁﬁf_

A R R L VBTN TS A A RS AL W RN s P L Lol T e e

billion 1 trillion 71: )6 A0 66 A& LR ARR. B8 D, S8 10 Z(10%) 7 1
FALQ0Yy. st b, SIMCEMBRTEREE, 40 1 F200HF1100 442010™., #
i tsm XUk, WAB BRI TR0, BE 10 Z00H# 1 5o
tEEAHERE. FEEM billionarie (Z &5 HLIEIH billionarie $£75 £ 15 £—5 1H4[H
T ML &4 s 1000 JoEEiiiE 1 7T,

MS-DOS [] 640KB A (7P FRE T 8086 or'a) 7 .&0tt IMB (KIHLH| 4 (1], MS-DOS 5% 6
TERMEGHCHER, HET 109 64KB MBI R ER, aghl o (HoPo o By
GBI BT 2 R, AR A MS-DOS K _LfEZERE ). ik i Bill Gates 7 1981
AR, “640KB XM TAH AREMUEE T 7. 2 PC RIRNH BRI 4%, 640KB
Wirr LEBR—ARTHT. T h, BEAN PCIE 16KB RAM 1EFRAEA B .

PC RIAfFRE

Microsoft C AT T & JLAP A AARA

small  FRA 654541434 16 {3, RABFHBARRELE-ME—HEP, 258 ANHE
# 128KB { KA ASEH % 64KB ) .

large FRA 694841030 3242, AT L8495 % 4 64KB 695, _

medium  BEARH N 32 48, FATARABETREAR A, MABSR4T A 164, PR F —
™ 64KB I,

compact medium #) % —# X B A 1642, PRAKAR S FHIT 64KB, H i
54124 3242, PTUIBAE VA LB 3 AR, K A MRS RAE — A 64KB 89K A

Microsoft C AT T &l sk AR ey X F, SCM AR Frr a4t R B 53848, RA
B E A0S £ B 4R4T.

__near 16 {Z484F

_far  32{&454t, MUCATHI@ AR AL AEE TR AP (BTA 8 R T4
A 64KB) . LAY, ~LEABRFAZE. WA TUARFEN PR Fabat,
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£TF MAGFHES

__huge  32Mi454t, LEATH A BORAIARAR AL,

#]: char __ huge * banana;

ERRELUTHBEAOACNAELESNAEA, HZ KL, const = volatile &7
A5 H ISR R AL E SRR,

AR EZ 0, ARG AT AN T A 72 A% 7 W near. far # huge 584+, huge

BT AR IR R C MM B A AT R A BHHEH . EAEH X T, 485800

B R 0-15, R A AMFEEHRR TR X869, A unsigned long & KB T b4 R E
eyt K,

soRIeH A Fodb Al a) I, FATAT RO RAARE AR R0x86 ) MR RAFARB A S F
vt % HH KA AN E $m7, ?L’&‘%ﬁﬁ*ﬁ‘*fﬁkﬁ A, R H & &R,

A P TR R AR TR B TR T A BT A EEE, TS AL A0 R th ke
o AMITERAN T EXMR 7R A IBM PC FAZRRBIKREREZS ], 40 /S0 & B A Trd
J& Ji B (expanden) R W) 74 70 7 H(extender), {HIBW T K| — N4 ANWE W R0 B H
%, MS-DOS M it 42— MPFEAIT 8086 L CPM. EFTH MR ASEET 58
AR BN, ZREAT4A DOS 6.0 18R E ~PMA(LH REFHAAA A 80x86 K« Mkt
(real-address, 5 8086 J¥A)” #LA), MR ERFER P BIrhat B A H R dl . 8086 N
RILIFE RN ATIAFEH PR . f—Aiatf T MS-DOS KRG A2 B
s, EE R A 5 L 2E HA MBS i MS-DOS TR T M 80286 &N B -FF7H Intel
MEJOINERTEFEFITM, PCHREBLITERASEH.

73 BHWE

deRCH 4L, TARRELE v & A 5 (real)
de R T RAAE, B4 EE LT — A& Mg (virtual)
wREHE, RIiRARLE — €A% % & (transparent)
e REAGE, FLRELEIRLC—NRFERGREERET.
——IBM 55T BB B Y R R, KA 1978 &

fIMS-DOS —#f, iILEFZTETEIE LSRN ERSE MRS AMER. HEH
R, L EVLEE T AR TESAENES, R ENT 2RI EE. B
A BB R E AR Rk Y AR B R AT, TR E—R e, BEEREEF
RREBMA KRN ARSEEADB NP, IR ATER RS — B R e A,
TR B AR . T TREYRATFIE FEAEEF RO OBEE. FE

VRN R, B LABEAT AL L B A A S XA e
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C 7R

IMARTTEAURS, A NMEREERER DT 5, B PC 20, FEN 7Y
1.

L6 FH R HLATE B G ?ﬂﬁﬁﬁﬁﬁ&@ﬁﬁﬁﬁiﬁb&ﬁﬁ%@ IEEFHTH RNRF R T 1
AR, ESE G KRR R . BT R AT TR AR IR R AR I 1 e R
EBNAET, FRREEARZITERI#®, 2015 70 COBOL {585 875 17 AR 14y
Ve HTRAEIXR A TrRE . R T sk 7e LR BLIR ) B T 29U F & i AN L L
&l B

ZRIT RS — B LAES, AT LT - EHh A E BT AT v,
I'??) MILIE 1350, NAFIRRE N BT LU S AR AR ARE, (HASRT by R A

AR LR B, T PAIABUIRE — B ) P e At BRI TESE RER 0T AL BN 17
ll;%ﬁ%;f?ﬁ%iﬁfrﬁ“ﬁ, e M A B F 2 K IRTrm Ty R A%, B DL BT s 1
A — R

hRBxE
NFRTARE S AR R
e
Rk Peik 17 ]
<-.__________l
[==2] & T
B Bifk 2% Cache 514 % CPU 4 £

BAM. EEX :::::::}ﬁ$%\$%$

B ARBARATRBN AR, AAADHFFIHE, KA, EEFOEHRET,

AL A ($):

i P

;qi:k .
AT DOS B, BLAHT Window: £HMEN TERINTT. —FH0

146



FTE LAEKEL

SunQS HIEYREETBE1 32 b, BRR RS st B AT R S REATLEL Ay
CAMFY B A S e 5 (0] ) 4 U IR e i e il AL AT ™ S PR b2 4l
MR AR T, AR eI s B ey Efe . L RUEAT . BERIERE HOA fr2 )k
(IRl AT B froor SERE U I 3 L PR, R MRS SET T REME
CNArT . RERTREIFRRIY Dy FUE DR ARIR AL, FRAVANTE H CRYIERR TR £ R 7.2 10 A (B3]
B, PRI ELIST i Ml BRI “ps” Z BB RE G B 73 BN MY
frfy edtatidnifl.

CPy S
JuaE

4G 7Y R
o B
E b

AEFE A S
Hahk* s ‘

A
o]

[

A

T g

el RNTP2L -5 115 1) I 1T A
FH R ' {MMLI / DI M
THEFT A
£ 2 LRk
okl

B 7-3 BRUAERERLAH

WA FRET T M. BRI R R AR N TR B R SR R il R
AR EL —HQ)'JJLKP 9. PTLLM kL BE AN fustfucb/pagesize RAVERVRII RS0 00b ko).
%I}\H‘fE’]ﬂﬁ‘fﬁﬁﬁﬁﬂﬂlﬂlﬁmTIH]?EI%EZ;JJH e page in (B AT 5 page out (B
AERD .

AR aTRENE L, TR XN AR REER . MR SRR S
Y bamdy (RRE R ERIR, WeTRERE A TUEIGIA A, R R A 0] LIPS ER |al B AT 40 AL
STV, RS NS BB b IR, AR <
M7 LA P A —MFRM TR 7, BHREAATTRBMERE. 4 -G8, =
BEM AN ARGPEATFRILSG. DHEHPREA SN, Sun0S WSS F R
rp

UFRBERAIEN AT PR 2RI — AT IMATE P T, MMU

S A SURRS, A B I EA R R, RIS RN AR R, MW
'iM Ay~ “segmentation violation CEXEER” MM S VR AL ARABESBSNE T
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C ¥xEiE

BABIAGF S . - HOE g AN, AR, TR RIS A R
WK A UERNBLHERT 2.

SunOS X T-REAL AT UAF REGEH 71 PP — R SR ARG TR ) A G T2 Bt 2
] (vnode, oiFF “ UL R ™) KEEMXNE . T E R GER T BN %,
RRALAE SO BRI B A AR IR . SXRT G e R, AR VFul BRSO A . T BT
I “hatlayer (WF/5)" ——gt RURZ) MMU &9 “W{F bt B8 1F 7 0. &8,
(VLIRS 1T 0 b 0 2ol VST o T o

REMANAFEEA MU RS RA o E WHR, b4 RREE i TR miss
AT . AEMER—THENEMATTE—EMIHE, BT SHRA0H, FHe
1

AR R et e P e T b = L in s wss e

Wizt

IRAT LI SBLE KT
EATFIEA, AAEGORBEFTUSEE XA E.

#include <stdic.h>
#include <stdlib.h>
maini)
{
at MB = (;
whilei{mazlloc(l << 201) +-MB;
orintficAllacated %d MB totalinv, MBI
}

EESBRANGETRAETIRE ARG EARE TR, RTINS AL
DT IMFT, RERBANAALTILLES -7 42

AT XA LB AA W AFRS 6 MS-DOS LiEAT, fe ik ABes LA IMB A
IKB {3242 1<<20 B 1:<10, #H KBXAHEMB)

A e e

7.4 Cache fifika8

Cache FREBEL EAMRMESNERT B, TR SLERN., M &, #EHR. Cache
IF CPU RIN{FLIA), A —FRiMEHEHR. MNATEFEE S GMMUOINARES, 7k
HlLEER) Cache BT CPU —lI#5. LL Sun [¥] SPARCstation 2 FR B[l 2 htk. fEiXHEMRT,
Cache (AL BN, AR KFDERET, CRIARLEEEI TS L 7-4). thf—
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18 HAEMmEE

B 21K Cache A MMU [0 fEE 28 TH#E ATF— MW, L0 SPARCstation 10 WUt
{EXFME LT, Cache FFIRTAEWEEIAL, IXRETE 5 ([ £ AL B8 CPU )L n)-— 1 Cache.

B H B ACAL B AR &4 ) 1 Cache F71iE 25, LEIRMAATHEAL, # “i” « #1161k
32 AT FIEER R Cache. W0 FARITH A B HURE S| RSB L tflﬂ e WP B —
NETTRD, B4 CPU LLG AR B im A5 | BBt o] BAAMARIE Y Cache [0, n A~ M 2202 )
N AU . Cache B ER, T 1S 5 R 40 5 B BB WA ], Bril—-~ SOMHz B4R FE 2%, I Cache
\PIFFRLM A 20ns. AAHLBIRH B, RIrmfrBUEE v R A BTNz 1 S I A AT
Hilk, Cache BEHZ, LEFHMER, WEMNEELTZ. il AREDRI ST
NAFERGE RTINS Ay, WARNEEME WAMEELNL

Cache B4 — il AR R BN N, BEEGERESE K N hE, Cache
Wb Fl T th— B AR T . BraESNFINER AT A AARE R4 Cache. SALFIZET
WA SE R AL R R B, XM SR iR IECEY Cache. MMREUR 40474 |- Cache
F, EEuLOZBIERR. FHW, Cache WAL AMENK, T2 E#ITHREGN I H
NIRRT, ATFZEMECRE DT A RN, SN E R3¢ A F] Cache .

CPU

e )

TR 2 5 IR

Bl 7-4 Cache g7 HEEAR N

MBRIEFFEAT AR, DBESRHELEGT Cache, A, FFHHREAL
il Cache BB Z. FUIBR N HET Cache A& P HIFMEHFALEHT T HE.

Sun HE7 A W R ALH] Cache:

+ 5k (write-through)Cache—4F K 5 A Cache I LLEFIN 2 A AR TES, F N TERI
Cache 725 (RFF—FL .

« Ij|mliE(write-back, Cache——Z 5 KF AR, R Cache A i . MHEHEFA
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C EFHA

RHE Cache £ ERCEET AN, LI RTINS SR FE S, PRV e NN oy
M. BN IIRIEFIN, Cache 1 BIFTA R L BB LE AT AR AT

FEMFPIENL &, - B3T Cache RV IRIERR, $R-SIANKSReigr, AHESERER M
2Tk,

SPARCstation 2 197 64KB ¥4 5% Cache, ®—174: 32B. HLIX KT E 1Y Cache R385
K H W SPARCserver 000 #F IM 7T Cache. 01 40 F8 3% {f B 1A A7 e )
(memory -mapped)if] VO, W[EES MBI VO D4k NIH) Cache. il HIR/LEEH tH By B 45

% Cache RIS #E Cache, ZFEL_ LR WT B8N & E /) Cache. 1] H. Cache v LUHUBE7E (Tl £7 /17 B
AR IR L (BRI NS ). PC RSN LTFRI R Cache JE4R &3 VRN
MR ACEE R, FE A “RAMdisk”, #F UNIX 1, 775 BB inode [i Cache. X b
VLA RIRN AR AN “syme” ar4H8 Cache (TR MINARBISFSIREAD 1, AT AL TT
o fits g b

AT RE NPT RN =, Cache FIREMWN FABREWNG, (050005 AR L
U CAR e TTRT LRI Hb 2 i R 4 PR RS A S 2 TR

#£ 7-1 Cache B4Rk
* = *E X
iT(linc) ITHLE M Cache BTN B B4, AT LA FEAEME: - - BLde i :H,Ux LTS

W, Mg ErilErhat

Biblock) I Cache 1T W BIEERHFEF R, R KNI Z)T Cache 17 RN 72T 5 11
e, — MR RUETIRG 32 T,
=/ Cache ITIMA BRI T AT AL Bl Uy ] RE - i Fe R 6 |
MM, et TR, HEARRLUNATHREE,
W FHIT e, AR RL NS, R AT R 3 A B
B Al LR

Cache — Cache (—-R% 64K ] IM Z[0), WITEERZ) MITETHM, {1141
AR B A RN AT AR B AU ], S VRS, Cache MV E B CPU KA. 1)
- HAS RGNS dmAERth, Ko gebdm 202+ Cache HR0E o b i

L
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A HEE

i
~1
1778

T R

{£3% Cache
BT, AAEN RS ER TN cache A R,

Tdelne TUMBCODPY f[oril = 0; L « 62%36: 1+4)
gestinacion|l] = scuroell)

#:lef " e SMARTCORY momcpy (destiration, soorse, £553480

maini:
{
char source| 455380, degilinullon[e5534. ;
int i, 7;
Lol - G 2 « 103; J+4)
EMARTCORY ;

% co -0 cache.c
% tima a.out
1.6 zeoconds user Lime

##4 DUMBCOPY, &4 4%

Al R L GERYEARE, RAMFFA. S -F3A LaEs, A ofFgE
Al DUMBCOPY % ## L @4t A ¥ 47 SMARTCOPY % . #5274 SPARCstation 2 Fi& fFiX 4
A6, A FH N (dump copy 6442 /5 4 AT B & 00 TR

Z vl B AR T % A 4 source A= destination ¢ X IE4F#6% Cache 2 & 64 &40 1%,
SS2 _#) Cache AT R &M A7 L4 — C1E R T —APs A 05 Hoik . T Bl — Cache 47
8y A AT AR 1E Coche 7R 693842, LR & TrMARS Ak ag AL A 2l An ey - — &£
T FEY, RS HAETHAAATEF. EH—K, source & destination 18 =T
ReBl B LA Cache ¥ FTRAFHTHGEGEEF TR,

BT {4 Cache #9HLE ( S4ERLGTHAL. IR PC AR R AL T 112 18) f EAPALE )
PR e EARE T B R AL A E R, A2 AR L R R B a9 e R 1) 4G
Cache ZHFE M H.

F£1X A source #= destination #B% F) B] — Cache fT894F 8 LT, 25K A&kt A 4a42]
R AR RSP Cache, 12 CPU 894 F R XIEIK, B 5% A REFJF 4R 458455 %

151



C & F ik

B EBE memepy() 22 14T Al AL B8, B4 — 4 Cache /T84 € AT H AL A
ok, EhBRA T _if P4, &mﬁﬁﬁmmmwwwﬁwkkﬂﬁﬁw fg. X4
.iT T Tifi#ﬁ?%m Qﬁﬁ*"é’]ﬁx ﬁ(benchmdkﬁiﬁ #L '5* #JLE'& ’i 1”:},?,_ m{? é’] ﬁ

B o S e L

o et

7.5 BdRBtRi

FANTCEV] e TN RETHARIN A IERAITE 25 B, TR T U 1) BE D HERY A B80T A
Trfi 0% 1o BEARIR LA RNE T IR B CRIE I, I0He R R RIS S S e 5
e UG 1R A g ZERERE N BT R BT
PR R AR ET B O K —8, BB bu s PR, ek 1,
I et (heap), & 7-5 SR TIX 1 HRREHFEAED AL, RaiR2Eid malloe (4
Er D) REGBINA, FIBITIEH IR . HERI T R ER AL 4400 A 25 L
Vi, SRR LR R REY . AMEREEMTRROHE sk AL R malloe (LR [A]
) calloc. realloc %) %l . calloc Hi¥E 5 malloc 258L, 1TVE A0 A REr 272 @ 5045 70 A0 &

B P

| HEHER "R B A e

———————————————————————————— 44— Dbreak
H H T malloc()

Wy 77 Hudak
B 7-5 AT
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EIR HNGNEF

FIA I N ZEERE AT REELA calloc BE PN c R CESHMAEE X —CMERE 5
FLRS e BTN TE . realloc BRIERAS — A EEH BTGRP T B AN REnf DR TLE X, )
ISR, EE T NTEEE LRI Ty SR G HE 0 Bk (4T IR D45 IR, IR AF Al A 1
(AT KON IR AT T —— 45 10 S0t B 2 e .

HERy 2 e AN S BT A BEIRT—3 Ce BRI, AR malloc/free I
B L IERE R o HERDC O BRI AT T B, WIRMLR R D TR, R A DR AL B
Horh—Phifia SRR T B COHHEREEDT) R, REEE malloc ZPEERINTEERERS:
H SRTHNAEREE B L A0 T AT arena 1K AE A NS AC B imemory allocator) B
FAFRIE S (1 Sun0S 1, HEEM 200 break fUA7 B HIBER IR S 2 MR

PRI N AR I R, DUEGHEE TR ARSI RIS ik, -4 malloc ik B IE
BN I T R W — e B D 2 3 5 Imlc iy A AL T i, 10 H 4y (i
) IMERCE AR B R RSB R

HEMP AR R — A break' [ T84T HAR . MM MBRTE W Z NN, SiTLUET &
%A brk A sbrk A D break FEEF. —BHER T, AU 0O S T brk, R
ATFARR A, brk BEo i HaNEMN. M TIYBRNTENRAE:

malloc Il free—— M HET RN Tr LA R IE N TR [R5 1.
brk 1 sbrk——MEHE MM ANE DA G HE),

g% ARMIERIT W B2 I FIRHA H mallocOR! brk(). W1 RAREHI malloc, malloc # 34
HRITTT brk F1 sbrk Bf, BULFHE—HP BB B3 T sbri [ EARRLUE O HE— 09 A B HUR BN
ARG RENE, TUINBEFERT malloc, #3725 5 8080 B4R /NPT HE1E
TR LT B8 0 B HOA L I PITE, FTRUME ] mmap B4 T KBt idevizero S
FERIALLA R TEI, W LU munmap F 4518

7.6 A

AEBRFHITESECAINBIERFIEN. T EN, T 2 4 Ak
W ARG RRE . KERP SR ERA LA st —BE R (R
[f) B MAR AT E A RAY . MR BB R LT, PTG PTr & i, 40 ity
RNGERE T B ARRARE], EA TN FHER.

HAVEEFR AT B . BRTHMBEREESE, 0 LR E5 L 54
HBRENENEHRAIEEIE, AREEENENTHNIRAEN, BT C i Sl e
HW RS (BahR8 ACF IR R M 78, X2 C F2F 7 4R] malloc() R free()
ARATEHE. BRI AR

¢ BEPLRECGRTTAR AT RO “TRIRE .

VOISR A A RS HEREL T break BORT B, TRARRAER S L,
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CEFER

o CKBERAMERRING (B CRTrtR ™).

JX T F AT L AT MR o MURBEREATRC N AEH A T U RE - 0 3 AR
TAT, MRS O E RS AT, — IV FEAF AN pr AR R S 2 A1

B e L T T T L P

3Bt 52 M) 77t

FR LA malloc SR A AR, EEAUEEEMME G free BT

Jo R do @ e A A free B R AT A malloc ABAY 52 . IR A FRET AR T 4238 A% T A Fwil!

— P b R R R T RS IR allocaOk S B AN A, VB E LERN,. B S
iR A alloca &5 &3, 0T S-BLAG M G0 G SR

B EFRER TR T R AT E KM, 2eE 8L eREe
FRFERIR ORI, I E I AR LA NG A R AR G, A
AFARIEA alloca, B A€ R A —ApTHEA F ik, o RAEFE L4 T R XM, allocal)
FRARHE 2 2 M R I,

FNVER “ NAEMR T AR PR A B R N TR
TN DLARTR R R TE R R AR Sl . IO R AR AT I A B, ETI
BEFRIZAT, i R ERR AR b e M e RN BT 2. BME AT SRy RN TS
AL E, HETn BETA0E T (R BRREE B, IR e rf
Wl PRACTHREE. PDATENEEN A, AN AT L S IR R IR £ RO
4 maltocOFR 23 BURY N A7 BT S B4 B Ay JoT-Hs BRI 2 (48 7 dn i 212R.
SR 256B). ALPEIE TRITER Y, BUERIENTHRAIR FEAZT, BAE5%miE
IrHEth RN, MR B, R AN - LB, XA EFEN &% 4 A
[Fo 3 AR SunOS KR, HEFER) B AR AR A L £ 1K 4GB F30 L, A R thE 1
A A AR R R AR, WAL AT R B O HTE R SR A IS I TR £ (1994)
BB S, BFRA 20 WAARFMNAR, AR EEERfXA R O IR R s AL

BNATHR N P 75ttt

MEW TR E PPORBIR. T4, FA] swap S UL E L LTTRIOH2
)

ORI (20000 B TE LS Vs 32 0, BT RURASIR BRI, 4GB . A REELAE R LA L U L
T AGB i ST A FER (e 1 RAMERAR B4 TN, — SRR
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BT AAEHEF

fuarishin/swap -5
total: 17228k bytes allocated + 53396K reserved = 22624 K used, 29548K available
(3t 177228K £ 5-8+5396K B T R 5=22624K L F. 29548K T H )
U W BRI BN B S TR R, B A R I AC M X B ik . e nl U HITT R
Eopusr/bin/*stal | A0 netatat, vmstat 2o IR A MAKITT N L8 00 B AERL, DT RE
)RR U ML R S A

RITMEE OBk B S5RME

BEHRAF R GEm T Ay, Fadegsit T snoop T .

snoop S SVrd ¥ etherfind 635X, © AP 42 540 (packel). F-A 408G T4F35 -
RBow. ATAER snoop RAECAE AR F T — 2B SME. 204 LA TR ER.
XA F i i M S AR F O A ——snoop £ £ RAE AR F T AR E AR b & 4

2 snoop F T4 AC EY-a A . T T ML snoop it B SUAE TAE G E S
FHrE—~ANHEE, TR MA L ARl TR EKA fL??SF FAEE. =R
.ﬂﬁﬁﬁﬁ$Hmjaﬁﬁﬁﬂﬁﬁﬁﬁ%fﬁﬁﬁa@d%ﬂ "R I RALR

BUUMNPBOFOLE W RERHTE, BR TR E RN R 5 {ﬁ'”muﬁliuu,ﬂb
AR RELR R, ARTCLUH] “pa-lu 407 Grdok BT A7 ER I A, B0 N B A,

r s JIZ PID FPRLID PRI NI ADDE =5z WCHAN TTY TIME  Z0OMD
8 & G303 Zhs 224 80 1 20 TCE3RFQOD 13%  f£E£38£1d0 pos/3 Oz =14
B 5 5303 $31 226 29 1 20 f£38c000 143 phtas3 200 o)

b SZ MFIHE LA WO R SRR R A G R — e M RNIE L KB 20 im 1)
N, WTRAE R pagesize 634 ). MFFERRKEE X Mar4, o LURBAT 00 5820 i M A7 (K5
HIADETERE S, MR — 1A ERAMBAOT ARG, AT R BT AT .
—AEFEERNOBLR, BEHANTE IR B QR ES . F o0 LT
X-Windows AR FREN PRI R £ 1%, #ER Apple Computer I # H4 —kF.

REELEH ] LLE A [E 7 malloc E%{EF HLeAE R BE S, I E N T
R Tab- L) BRI R, BAR S

man -gs 3c malloc

W[ LA SE 3 SRS T, IR FTAT () malloc A% efa 3. # A BEEE S T T B M BUF . Solaris
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CE#HERE

2.x 1 SPARCWorks A 5 6  - MEFs A B0Fs N Z il %s . = 1K 7 Solaris 1.x
R~ e BR (1) malloc s 8.
REHESR

SFH printtool—— M TEittiwAY Bug

R A R R R e LA

Forii = 0; 1 <« 10: L+

po—= malloc{Ti24;

H R AR 69 exxon valdex'. BAeths s G ATH R EA R E A

EHE-ARANERZE, pHASHAE, CRAMISGHRIERGE R T,

HTRERFEEBEO TR, TRAERIFE, ELERFH, XERGAHGHFRF
FREBHE—IE A AH 14T AR (A AGHRZAT) 2WE, A1 Ex
AR i,

£ Sun 248), WILT -—-AA Ak A printtool FAFH R AGE B, 28] B4 Scon McNealy
MR AR LLAT MR RAGARBRMAT, EREAREZEE, LTIUANE,
o bh LAESE TAFARALE, M AGETETEEPAD LA, RIRS TEANEME, AHMTA
A fet—A0 8 SR o) Bug B4 B ARk TARM1ERS T

HMAN, FAEd ‘priattool” ARE 4, €2 print 449 F 7 R, 4 “printtool” iX
Pag M £ 3 A s R BB UARA MR L GBRFEAGNFLEEA, X2 FHA
WAL RE, W privool 24 /&, AFRBETFLAE, 22148 ps —lu scott 45 B 7
printicol R & F| R A4 R, © RS GERBH K., FREEWK printtoo] FTER & £ 4%
A,

printioo] &J3% 312 € 4Bt — N5 4 il (named pipe. —FFHsRa L. ALFRAS R4 X
§) AR ATIRAZ), FHAE 59447 printer #HAR8 43 . HRHAAY, RAWGE G E, R
printtool A+ 4 F 849 A& EEIF printer. EARRERAER, A EEF Bug A ERRIRE
RAVEERNZGOAR . Y HELHEN, AGENR AN A S RERA vnode 23445,
BTEATE. 22, AP RiEgans] ARy &7 1K,

#X, SAPEANTEHGOALERER VIR, TR BARTS |, ARER
Higd RN, XM, & 35K A ] A B AR vnode BEAGE RAMBRAL, BRE

Dot G. WS AT L. 1989 F 3 0 24 B, TAREEINERE T TIEMMTE, 350100 Gkl g
A, g KB ERRRES. — W$E

PO, R MR BRI ET RN PR AT S AR R AR L, SRR R A
ST A P RE VL R R RT T — 1 RPN AR, BRI LIS 7= hd TRTUR R (-2 39 ik 15— 4% Bug (K50 2 il
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F7E HARHES

WX AR, ALY SRR, Ritdek, #0580 MBIt - AR =
X, oo dh At AR REE.

KAVE voode 3] AT FoETAEE T~V | R85 Bug, TR EHAAMEA G
AL AR R R 3] =g, RA1E] printtoo]l HHATT i858, e A EEENEE. H
ik 5 AW A TR AT printer tE—K RS, AGMBHEM LT, EAANA KT —
U-L LAEs IE%H"J.‘_#’ F%”rtﬂ%? o, M, 5%&%&.&7%‘[{}?] printtool 1.

P R AL R B A e A R B L A e A L L ————

BAE RGN FEN A ERRTFUH. N2 S 8 LLZVE R, bl
SLELAT BT RGR, R - NRER RS LR AR, BLERIBRREM IR Ok, (THEBL
ar IR L EANINLE . DAMKRERFE R WA, SR ST R, BRI LA
Wﬁ’ﬂ@lﬁj‘*ﬁﬂﬁj_rf R IL&PHT?THF% ﬁﬂui e 5 30wl LT HC R N A R BT R A BRI T R
ik LA MR . A B I A TR A AR AR P fl
/SLLLr [ }J@Eigﬁi?\]ffﬂ rﬂ"]ﬁﬁ-ﬁﬁliﬁj . AR EE 7 T AT IA R
TAITNEMITER.

7.7 HEHR

M 20 AL 70 TACA T HA AL UNIX LERRAAT, FHF B A - FF, RIBThpUER Fmi4p
WLz 1 Il i«

bus orvror(core dumped) AHESERE (FEDERE)

Al

seguentation fault (core dumped) BsgiR (13 R0 %)

I R A AR TSI AR: GRS B R g R A AR A R R A AR
BRR, EERE B AR AR FIRERE LR, MTILB 2 (R b 35 R
MOPAHERE, WERAHAA .

REBW L EHEE T -AFL: HERERERAENRNEY, MXI7W
R SLAT RS LB AR R R N R 60 . 2 0 B R (K M T U LA 0 A R (B
BERA EE RS, Y RATHRADEIT T SPARC A Sun0S Hi M X F A2 UK
FrAR N R

ST SRR R T HE G ARG HE, SEHIMXMAR. B RLEIT R
MR RE M5 528, HERE—HFLEm— s, A UNIX £%
mROHEHRT, HANNEFPHEFIEAMER, CHREERT, BRAKRE “ Hgisig
B CBEIRT WS EHMTE BRI . RETR[L XS S E MR R
{signal handler), HIT1&HEFFE 4 SV,

&S RM TR TR . SRR TR HER, BT RS LEN
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C ¥ Hgh

B HINIF] SE Aol FREIN R o LAY, (&S AR R T R AT n Ll e (R T R )
Fi 3 sCfF usrvinclude/sys/signal.h T8 W2 M UCH T LL.

WA

#PC LiHiEEs

WA fFF R BEBIGE ANSIC #—34. & UNIX —4f, 'ELRER T PC. H#l4m,
PC A2 A4 7 ST oA M signal() b 3R AR Cul Break 455, ik M F AR A7 kb b2 A

WA PC L% 5 — 4R INT 1B (Cul-Break ) 13 38915 5209425 b 476 — & A4
&5 B P AE AR iR A2

Jo R E R UNIX, SH5R G —AME 5 L BAL A, 3003 conirol-C { 45644 — 4> UNIX
#4269 control-C Al#F—A SIGINT 55 ) 55 BAEA M T4 A2 H TR HFR:. TlLA
typedef RE IR R LI5S L3035, HILE 3 SH LB 404,

&&ﬁﬁmﬁ:%%ﬁ SR, ﬁ]sgﬁmﬁiiﬂﬁ@}%’ﬁ”“f’r# include <singal.h>,

AR B core dump” FAMMACE TR ALITLL 21, MU0 5065 HOINAT A R AL A b
AR g i core, FERECY) BUIEN. PSR TN AR 3 BRI A R I 2R et T N
ij;" ﬂ—l_ “core” l)_‘(_/[\'lﬁ]’fﬁ'ﬁ‘ %ﬁ}ﬂﬂ— i P{']’ﬁ_"" R AL

7.7.1 B&iEix

HY: L, BERENEILTE R T AR MR T L. S AL, B
MR IAOS BN AT R AR, WE AR R S, AR (alignment ) 25 R L
BRI L BB I SR SN D RS N AL B AR S, R
& RISC 334y, MTHELENA, RASEEET FE K MOFINTE BN NHERE Y X
BEE. Sl uEA AT RRE—D Cache Tral- NEINM SIHA, W BIHEA T4
CHINED W Cache FEHIASH A £ FR A ITIX LIV fd -

BALLIE “ HERTAGEB R TIA LY Cache T L” SUONE T ik B0 40008, 1D J0AiTH
HUAEAT A KA ARGE KRR A M, WA BT A AT ), (HE T
[l —{e] i @, Pi il =18 717§ double Zidi b, Mk )L iR 8 (BRI BT L) -4 double
AR LUIEAE T-Hiht 24, 8008 B8 32768, (O ANBEfENE THahl- 1006 ( RN T E# 8 R,
AT Cache (K A/NAEER UKL L1, IR BE TLEUM ST F R M T LA UF — b T3 1A
SRR -FEE Cache B IH R

TP LA 2000 P A R S R R BT AL FE I B e, WEE A PRI AT, T
IRABERERAS P A LA [ “ ek L, AR B 5 77 A2 < IR IR 7
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FTE HAAREL

Woit B SR TR LY. s slde A IREREh i 7. WX 1 AR B id i ";"iﬁﬁw%uﬂ!i%ﬁm;’r;
P, P A SRR AR I g > Fortran MO LT, — 428 R ARSI AR

F1
M

Uil o ochar 21145
int 1
hus
nl o *p - imt AR alZ]o;

o= Vi g p PR F RS - A SR

I PR RERHE R, RO BH R int PIECS B IR B a ML B M ine Y 47 YT
FRUEL “at1” HIHBME 5T F 4% inc6E 7. ST RATRIFEIZ AN b A4 0 4 4 7 15 80, (21X
U R A J’_'Tkﬁluhdr X KGRI T B, A I R 3 A B AN KT R A R

EROHES NV IR ANGER IR B AR TR L

%ﬁkmduﬁﬁ%n@hﬂm<ﬁWH$)AﬂHN%D%%,Emﬂ&ﬁmh#ﬁ
T IRE A B, BT DUE T DR TAT DUR SR A 0 S, o B %, (EES, Y9t 13—
A char SREVEIROY int SEEMED, LS HBLMRRE R ERAN . JLLST, MEEIEL A A IR SR
P RCENRRTh S/ AR TIPE, WA E s uJ?‘r“ 7 HAR AP M A 1 T 4 DR
RHE TR RAP, PreAE AR FRIEX 48, MM i 5 LA T ], maskht 54l
ufRERR T Ol —3 8 B AT IR L, R ARSI T, BT A
W HETE X PR 2,

772 EfEIR

B ol B2 1 Hil(segmentation violation) Y 1% 42 M55 4,  BALL T ki BRI B 484k [
Feo 7 Sun BUREMT T, BEVRE R TWESEO T (R LRI AT BB EATE,
T 2 5 o B A2 TR s -~ R R AL s VR Qi 3T S 1AM i Ras st A3t
AL TORAINE 2 (B [ Ehbh, B RS SR EIT 9. AP RID S S &R MR
7 b

int *p = 0;

*po=17; s E-NREBE v

— AR, RIGRH BE AR E R T AR SRR T . MEs
RAE, BAR M RR - R A 2 5 AR I e F .

—AEHER RAR 2 AL, R RYISRTREH A L AT A A O TR
HEHBIET), TR AR, MAREER. W TEASRERN M ENTSHT
Wk, B CPU SBE B, SRS TS Kixsh MMU
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YRiZHER
M EIRBT A

AR B A SEAZ AL

WIKAEFTEN), B AR A G L EHIE Ok Bug 69,

W Aosy: 45 — A5 BARF RWRE KRB E R RIRE S, e —& R F
BALFEIEE, Rkl

BT GALS

e A A AR el e e YR PP Er e W COPNY L AT Bk, B LR ra e 8 sl B o A L R R R L L. 8 Ay

TEARITACTET, REAREIEE AR R (I 2% ETIAFE 8 AH0uh, Balged:
PRl EU IR (RiBe MEED. S AARRKL, REOFEFURST T (R
AT R IR IRAE G, AFRASERE SN, FRIAN BRI ET T

1EF R

Sun0OS P E— P EEiE#M Bug

Rif, EMNAFRLE AN EHMNH, 4924 4 T ncheck T AR AEFF— TR
LHAGRZE . XE 1AL Bug, BlAA%KSHELT, 458 ncheck ¢4 8 ¢h382
A TEREN ARSI A4,

o) 28 JEAK A ncheck XiRIEAT printf, AR BAZRBIA - risdmi REEM,
FHEIAIES T

{voidiprintf{*%s-, p-»name):
# X % 2 Yoyodyne Software 23] 942 F R #71F & ) —H o5 "k 69 7 ok RALE X A 904

if{p-=name !'= NULL)
{voidlprintfi{-%s+, p-sname};
else
{void)printf{"{null)}):
i, BRAZAFLT, TARAEHRES, ST MR, TRl R
&) B At
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FT1E& HREMHEY

ivoldiprint? ("%, o-sname 7 D-ename @t (noilivge

W EAREFEA-T AR RV A RS B AR R, 2B
Wik A if i @ Aatk, Fh-aRE LT B Sk,

U {RRA) REAFTHMEY else RIBA A FameEs
FEA? REAEEIMNNEA FEAAFTHGES

AMBLT, FMHREIPRESAL. FATENSSHAHRE—ITASTRS, ALE
B AL NABIRK. 24, F7 LRLE-ANEMHBUEFHAEES -MEFRES. PRI
FRT, ERPALARIBAONDE AN ERT TREETOFTI. e

W FEERE LA R,

- BERSIH- S RAENTEE

o BEERSIRI—AERH CEE AT AREESTRFIT R, HRLERARAHD.,

« EARBIHEMASERIT AV #l, W IS KRR ER Sy 2R
Hik,

« FFET AR RHEEN CEATREA E R BELIE AR ).

PR EE AR TR 8, HELARBEREWNE KRN, BB RERE
CPU IR g | P A RGP AN, T B R I3 MMU SRS 5| FEA TR 1) — e i At
ik,

LARESR AT, e AT R 2B bR WA B R

I SREHESEHR: B RMAZ AT BRI A7, o 1 R IE - DR (A
T2 mRMAEE R ARZEEFTHITBRER, FAREARGRTIE VBES Tk, M
MR RERE A7 £+ B ¥ AU SR =M g S BUAIRE I IR DL X Fe e by B 2
G EWNE. WK free WE1), TEIREFBHCZ A © B AT,

ftree{od; o o= NJL;

KA, R W R AR R, S DI RO I 2 ST R

2. BB overwrite) iR AU S NS, (EE0A ML AT M2 05 AR,
T R AN (EREARHIATZ RIS ARERRE S E IS
s

p = malloc{2%6); pi-11 = 0; pl25&8] = 0O;

3. WET MG IERAER: BN NN AREA, UBR -PUA S EA] malloe ALK
75, SBERMAERATRRT, SRR R MRS W s R OA T K
TR FLAETE for(p = start; p; p = p -> next)IX PRI S — AN 5E8 , I 5 0RFA 13 1 free(p)
. KR, R RIEERREONT, BRSNS EHIHTRESNRE, RS
TATFRHNS R .
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CH%FEmiE

AR R g P Ry ARy o g o i P AL Lk bt PP AR AL L B 7 " LR RIAR P B AL e AR Tl s

MR &

o Y A A R R LR il o L ot L b Wl are ' R 8 A R A o w W RN R R T LS s Y e ST - e e

wiEtERPERTTE

it 74 R E B A O R W B T F AT — AT A b, LT X
ERMA TR Y AT, RAARS ER T~ F bt 527 M8, Ko F

]

!

truecs ngde *p, *ctart, *top;
forip = atart; o; ¢ = Lo
i

Lmp = D —= nost;

tree(p);

AU L A R A LY AR 8 R e

{REVTRFF 23 18] AN AL 0

T RARGAR AP E A AR TR A AT T 0T, AARAA N —F &
PR (AR, TR 69 R R A AR G e T Bug MEREHR A &

ERFARFREER LT HE, Tl dbx #4 THETEALE

% dbx a.cut
(dbx! catch S138EQY

(dbx! run

gignal SEGV {segmertation vielation} in <some_zroutines at OxeffL7708
(dbx) where

WwRAAETAFIHAM, FRABARETEEEE AL,
124, wRAEETHEIA LR

fetch at Oxeffe7aé{ faiied -- 1/0 error
{ddbx]

ARA. MARBTIRCGANT, L@EATooih 80802 Tl 32 IR S 4 69 3 A% S bE
AT A2 KA Coshell P82 A% 5 65 X 0 PR4)

limitc stacksize 20
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IR A Coshell ¥ 8 B3R B AMBH AR A L&E 06 & T3 RBR I LIk
WHL 0KB. TR BE-AE B EMA. AHACEACEFHIRER &
KRS — A B KGHAM, HEEEARDRES, #EOLHMILTEBRT LRI L)
AGFRA]. TR swap —s ¢ '%‘"ﬁﬁi&[:ﬁ‘ﬁk e

R AT AT T i e A A A T PP e e R R e A e e R WA S 1 e R

TR MBI E I, fH AR S AL Y] E/’ Pt A 20 s R0 =R Sl 1
tt”,}dﬁhﬁ%m&miMZ% AR DAL %Jlﬂmﬁ&ﬂhu?fﬁﬂﬁ
b, A T AEE H%W?%MﬂM1|4* A D) e R A
ﬁMHMﬁEHL%ﬂ@%@mB@,% PR AL, TG EMML¢HT A TR
STE, wf RAHE B vl Jy TR 1

7.8 84— F—— “Thing King” Rl “Ti %"

P TT R 1 JoAf Berryman 1 1972 Brs, 40w 147 | MAC 1T, FRiiT /&
WA AP R . Jeff BAFEAFHITIED, ATAM A A B8 T
AR, 20 B FE 2T, BERNWARTIREDRIET.

AN R IE R HE LR & 3084, BT Project MAC Computer Systems Research
Division. ¥ h 124 B I 3F F A FIERAFPA SRy, 3577 DB (Rl 4 S B et o 1
(=T

A

1. BAZEF JLTT 759 Thing.

2. FrH A Thing MRIFEH TR, WA 4096 1 Thing, O TFR—448 T HLAYT Thing
I T

3. MFBEAUTFEREEN T, BT CEN, Fat R b, KSR
PIERB--ADEN, HAJLUHHLEE. SR T/ 4 maan.

& 4 Thing #H H ) Thing 5.
AJLAXY Thing #AT8E, BAETFRIEITERE.
AR H G Thing, AAWHEREAMIETH Thing.

8. Thing RE 1 ZEM HR A REHHRIE .

9. JH Thing King S1EF™ Thing &7 F& Pl 5T,

10. —~ Thing &4 B ER R, ERtBA s,

L AN Thing King A BERELAT. EH% 1 Thing L)L 8 (MBEEGL I, IXEEATLL
T2 R/ B P R4

o b e

163



CEXdafe
12. $ME- A~ Thing f4 777 g 47 e Y Thing 5. WA IRREE: HY Thing 10 4V 2 df
T, R LTI L. Ve ST, Thing King 13647 1% Thing (P4
MEFTRRBZERNN. W3RN R E R, SRR, AT R R
VRIf Thing B E A% T Thing, {8 BLENIETFI Y] Thing A8MEFIG L. 25 1 A WA 58t
FINRATET W Thing IFET35. SA5F, MR el LA Thing UHF 78K, mofi JF A EUH 1 Thing
B IEAT R A A HE A
13, Ak TR () Thing B L HALE T MR Thing King 2542 5038YF 1~ Thing J& 4y
EF LA %4 S A e T AT R, BTCUR AW GRS A B TE T MARE T Thing, 4#
iZ Thing [ Thing 5 5] Thing [}J Thing S5 #ilA].
1% BR
I R4S, Thing King 1T TR E RIS &R L, T2 —Y8T0 O gl
U, EATTAL S A D Thing King 0 {FAT4 1 Thing {7 ﬂkM&uM&UEfwwﬁﬁc
2. AN 13 B P ESEREA B EER T, BRI Thing 2 MEMRL, DL FE G
Anfd].
3. Thing King t2 77 H U Thing, Hr A 26812 1Al Thing — £ 3 [0l B &5 22 Ki(s 14
L], {8 Thing King [J& * Thing LI HAE, HAEE—HIFREEMNIR,
4mﬁ@mmmm.ﬁmm%ﬁme@wj‘mﬁM?kww,w¢M$ TR (7
Thing WIS W BERERCEAE R LFEP, X8 L FRCE 7 2 E.
Thing King 7 % !
BT td EiE A R 2 T EPEEE S BN R AL A - -4y
L
AR LN CFT .
FRTEMAT B, B 4096 AL R RSB BT B AT X B
ﬁﬂﬂ#ﬁ%ﬂﬁ$,mﬂu#MEmﬁ¢nWﬁ~ﬁ$%A,tdﬁ%m%mmu
RHEHF--WAF, BB LR, iR LA A,
BAFTHAHAK “ Ealhar” .
BERATLAXS - MEEEAT <R MET. S MERRRHATT ek,
BAHRERBETI R A SRR, AR R
TAREIENN T AP A G451 H -

RE “HRANGFERS” MR TGRSR TR
.-A?ﬁ$ﬁﬂmﬁﬁmﬂﬁ,ﬁﬁﬁﬁﬂﬁ“mz

11, AL AE L A FEHERMBTT . ERANEYHRE 2 MEREE %,
EATH T 4.

2. S HE TR RS T KRR, IR RRR S RS ER U SA T 1 F
NEAT, MABBERRI LY HISIHE. mMBTMT AT, ERNTEEEReRa 47
I ARA LS, WRNCFEEH, Tl S RAGRRIUMS (sl gEL R A2,
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¥IF HAFHES

WA g R LA FR N, BB, BRI RS T SN, RS,
PR M CA S A% vy (R R A Rl i 0 EUE o T RS

13, BEPE NG 1 0 R R R S AR IR R RN AR B SN A REER T
WA L R iz S Bl T S R AR, Ll - MERAS RSB HAMERR R, BIER
# B BRI A R

i AR

. WFEL, BERATEEREEH KR ALGRNE, AWML “nE” BFidEm
A1 B LR ES LA

20 K00 13 - AR E RIS P A FE R e AR, BRI AR S
A4k,

3. MAUMAFERSEHTE O —L /Y, ENPHE S e — BRI -BEA
FREAPEAE L. (L, ERALRFEYFERIMELTZE, PSSR,

4. R ERIN, 2HETIHNFE T EE B AR AR ET, WA AR S w5
T B TR o, XA LR E A TE 018 FH .

EHRNGEEERRSY.

RERAE

HIREHRESHESULERER

#inrlude <signal.ns
#include <stdio.h=
ve-d handler{int s)
{

if{s == 51GBUS) printf(* now gct a bus error signaline);
ifl{s == SIGSECGV) printf(' now got a segmentation violation szignalin:};
if{s == SIGILL]) printf(- now got an 1llegal Iinstructicn signalin®):
exit (1};

1

maini)

{
int *p = NULL;
signal (SICRUS, handler};
signal (SIGSEGY, handler);
signal {SIGTIL, nandler);
*o o= Dy
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C &R
BATER, s BT

“oa.out

now got @ segroniation violaclion sigral

——— ——— e — AL AT S T A T A A R e AW P T R MRS e = o e

R RE AT HEE RO . ANSTARHER 7.7.0,1 TR, 4800

A U R L U R AT matet o Rl R e T R R TR L g

& A setimpliongjimp A SikE

T & X AFLA £ A setmp/longjmp F1Z F 408, A, LA EAEE—A control-C (£ #
SIGINT 2 54 #4 UNIX 424 ) s €4 8%, mARLiR 4,

finclude <gsetimy.hs>
#include <zigpa..ie
#tinclude <stdic b=

Jmp_buf bul;

void handler({int =51

{
1f{s == SIGIAT) printf{*now got a SIGTINY signalynt);
longjmpibuf, i};
Jx RAESEK
}
main{)
{
gignal (SIGINT, handler};
if{setjmp (buf)
i
printf {*hack in mainic+);
return 0;
ralse
printf{ firat time through-!:
leop:
i R R, FFcorl-c oy
goto loop;
}

li‘iﬁﬁ/f\ﬁﬁ's %%fkﬂ T

% a.cut
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B HAEHE4

tirset vime through
T onow ot oa BSLOINT signal
back i main

R P a——— A PSS 8 3 8 i T S B S e T R o e o AN A B A R ARERR A e

TR R IEAS LI GAT T AIRRL P B F P e B R AR AT A s T BB IR 2 10,
W RAE S RACT— Y printf #7244, AT S NIRRT printd of 2R PSR
SEANER, RATECEAR PR TR, B RS A R RS T 2 1 X V0.
PRE s AR e e o X PR A, 0L T
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#
g
=
A LEBRREEDEAEDHNIREY

TRAEL LRTH T ey TSR A MR R NEF R TR AR S 127

F£ UNIX B4, Tl F @i, 2§kt = Aol Bt A7 Bp =T

I it —A G Aes) UNIX vm A4, ARSI, FF ol R EEEERRE
VEAT Y A6 R ik AR otk -4, |

2. AR89 A A /kernel/unix.c XH,

3, EATFATHA

co -4 -0 Jjkernel/unix JSkernel/funix.c

Wi, ENBHRL.

HALZME. et ASHHANCELIHE THRNFE—F TAHEK,

——A.P.L Byteswayp’s Big Book of Tuning Tips and Rughv Songs

8.1 Portzebie &Ll &8k

FEMFEER U T AR, ROTEREOE A AT ELSE H # SR AL B A R
fEIBEE T . AARKKE AR BRI A 1 Lk, EHAH FGR, ET BRI AR
NP IEREEEL RS . P, AWESR 8 BRI — D IUHHN AR TR RO 2 TR H I+
PR E R, EARFEETLT . e MERZ N, BELER —PEIHEE
Fu BHLRN S5 Donald Knuth §941: f. Knuth B3 £ 47K — HIE AR K2, (8T T The
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CLF4E

Art of Computer Programming 5 BB LM AW S FIZ081LCE, JIBIHT TeX M A%

AR, Kouth #RATE ARSI A MAEA
WAL, TS T — AR &k L. 1957 £ 6 }], Donald Knuth [} The
Potrzebie Svstem of Weights and Measures” SCHIEACT 33 W MAD A5 L. A0KRY v,
AT A B A AL LTSV A A Donald Knuth £H 5 HUELA T [N HEEEH A A &
WA, Knwth BELTAIAGTE A EE R B WINGET . R4 o s MU, Al Fok e nalie.
Potrzebie 21T 1115 B (1) B A HPE R ul LU SIS 5 26 B MAD Ax Gk 5.

Knuth (93 3NG4 A AR MAD 1808 WO B DY 1 A7 1 - 3E Ry 2 11 2
"r‘ﬁ!J WL, 4T potrzebies. whatmeworrys 1 axolotls. ¥ 1T% MAD 45 01EE K i%, Kouth WJ

SCRCR T A A T A e B R AR I E A AR ilo, cenli LU LAY
LN HIRER, PrEd Knuth {1 Potrzebie 'i))/’\‘filIﬂﬁEf[']%fﬁSFTiﬁ%c 'R Potrzebie /4

e ) FR A LA KM, BRI SRE P A5 S/ TR T 2 F KT .

M1 Potrzbie RE—FF, FKTFIFRAESE T F R FE TR B R 5S S50
W AR, R B TR Aty R Rl i U S GRS 31 2 T 25, sl At
HI10 T30 HEFT 12 H25 1.

ﬁ%meﬁﬁﬁf“Hﬁsﬁmi$#mF%:%mﬂ%hﬁﬁﬂémﬁﬂ$ b A
PRI, T RATR DR E T I S8R Sk W, TR Rk 11 )] 27 Hin)
[ (B IR PN HF I 2 5k -

A RTRE L PO B R TSI W TN C W & R B0 R (T —
U AT HIBE A, Ak BB 2 SR R RRETT BR AT (K PRI B8 . TR A TN — PIRe BN TR B T R TR 4R,
{5 AR AT P R GE R

8.2 RRNEGHHEE

FlfR(icon) B & [ JB(ziyph), & RN A AL+ B LIRS — My AR
B 1= &, R MUERE, WA ARGRERLE “55" #. R -MUEE
i M3 T BT AR A 8 3 ok 25 VI BT L — R A VBT 68 95 JH T 0 MR 4R 65 2541 Tconedit
AR LRFENTEEN, e IFaE e —as BRI BE ASCI ik, L LLd
AEORIFIOES . SRR R R DRE R R — 5 . & CIETHD,
WRIR) 16X 16 B M IRIE W BB T .

' Kouth BEERMIA. The Art of Programming 158 “An” RIRSHEN S0 A Bvans, 1967 9, SiX L% |V IS+ 0
it Kmuth 75 Carnegi Tech 2547 | 484, 2 F Kooth #0358 b8 & % B FIALEI M A Art Bvans L1502 flS #6034 )1,
GHLMEWEF TG, Dmlam A kLI ROk, SURBIL NSRRI B, LA AL, i An A AR A0 i
FiK. ™1 Knuth §594 ACM RIBR ¥t flde P sd 3209 Lecture | ASET T An. Rl Dl BLBEA 130 A 0t 40l
W Communicarions of the ACM 668 W, B 178, B12 9 EEAE MR, An AR “IXIMEELATE RS P i as g4y 1
BRLWHERRENE, -
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FRE AMaMERIFESEHAFHIEY

staric unsigned short stopwatch.l] = |
O=id’ice,
Ox1FZT,
Ox3R3B,
Omadlo,
Ox@uic,
OxCo06,
O=CO0%g,
1x2F0 &,
(=104,
OxCil6,
Ox&1.0C,
Ox&6100C,
OxI8358,
Ox1FrZ,
dxI7CO,
0xC000
i

IR, &Y CES B RIAFREL Y R LR T2 &, X T
MEAF#define (2 XHIAHER S, RURETFREYEEFCTIE L LS HE L.
kd=fine X 1*2+1
fdefine _ %2
tdefine s ({(({{0(c{{(({{0 s MTELICETHEHR ~/
X TEMNUE, REBEE RN R RS, Bra 8at e T FaihbE.
EHXE E X, RENRRERE ANNE, Rl DAY

gtatic unsigned short stopwatchi] =
{

5 _ _ _ _ X EXEXX_ __xE¥E_,

_ _ _ X EXYX XXX HKEE_XKEXE,
S oo XXX XX X _X X,
s _ X X _ _ _ __ _ _ _ __ ¥ X _ .,
s _ XX _ _ _ _ o _ . __ XX _ .,
s X X _ _ _ _ _ _ _ _ _ __ =X .,
s XX _ _ _ . _ _ _ _ _ _ _ XK _.
s X X _ X XX 4 X _ _ _ X X _,
s XX _ _ _ _ _ Ao _ X X _
s X X _ _ _ _ _ i L _ _ ¥ _
s _ XX _ _ _ X ____ %X _ _
s _ X . S S A
s _ _ XXX _ _ _ __ XXX _ _ _
S _ _ _XEXXEXXXXX _ _ _ _
5 _ _ _ _ XXX X __ .
=}
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C ¥R H{HR
SEN, SaTEMARFRILL, (SRR E M . SR C U5 o AT ARSI R A
R, (HEA EEIE R, TS P AT R A P A A AP
MBEALEBRA L, FREFIX I 0 fRLRFE 2 TR TE 1 SRR carsor
busy” /NER L. AL ERIM Usenet complang.c 557 820 7% 21X LIS
TARNEET AR 2T R 8 3, TR ul 8B 225 0 5 BT T AR e Al
FRANFI LR

8.3 TESFHNRAYEE: ¥ a8tk

AL By, FAFEE T B R R R 1 B B AN T & /b 3 . R R O 4
RS, BHRHERE N RREEEA R B8, T an Rk
A RAER,

C i R ER st - NS P TIZ R 2. 0 A ERVUN T o o8 double [H) &
A, A AR EAOU R, DL MRS A

printfi{+ %4 », sizezf 'ar);

AT TEMIL Rl A AR MR R AAE B . FRELTA L ' ROAS Pl R 9 P s,
PR 1 12 AERIEAT — RIS RERMIL FAA R 4 O YRGS Fint K
B, FAEEMRMR in, WERAMN, 28 char B int, XS4 K&R 1
BHEFRERT, STEE 39 ORI

FAEX T, B4 char K464 % it 53 R A AL T A A X ¥ 49 float R4 EE42 4 double...,
BT EBHAHEE -NRAR, LSRR K 4 LA RIRMG, char
#7 short 443 34 int, 7 float $3% 3% double.

The C Programming language, 5 K
R BRR YRR, ERETER LRI O “RARA". ANSIC W4 [ 1)
SRR RS, RETRIT S AT ORE. KT ARUEF, ANSIC b4 i F i,
FEARAT T 9K AR B
char cl, c2;
oL *f
0l =l + c2;

RS RNERBRABA A L FORRAA int 00 R L, REH A int 3
frhoikiE o, REFATERERIATRY. RO char 9kt FRE RS L 4 B B¥,
RALEFIFPATHRAERS 4 char EREFHE R, Tl AR

£, ETHRBED

float £1, £2;
double 4;
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88 AMLFUFRATESEF N fLHES

P 4
f1 = f2 * d;
o R IRIF BT AMA R float #4718 B 5425 FyR4EHE A double SHATIEE (Hldw, d B &
A % double 45785 & 20 BT X8 R —#, AL 0lE A float RHHATHREEE .
—ANSI C 77, #F5123 7

R &1 ROT R RENRTIHFIL. ENTTUHREFIRERS, ITRETS
MARIERT FE 2R B B IR B &k AL

% 6-1 CiBE AR
AR AR TR AR
char | | int
{7 Bt (bir-field) int
H#(enum) int
unsigned char int
short int
unsigned short int
float double
(ARG AR KA R

B FEE AL char, saort int FIREEF AL ( G signed B unsigned) LAA MBS R 442
Ft Ay int, B R int GRS SEAEMLTR AN EUCIO SR, T W4 R 458 5 unsigned int. ANS] C
ARFERFREBRUPEEF LRI R UL ERA—Em AR R R T4
HERERHR R,

WHER

WiE! AEEREE A —BRESBEH!

AR RKAAMEL R FRAEBE R, EKARCF, §THHH 548
AAEK, AL ARVRH:A. EANSICY, wEHA THESH LB, L4052
FRECRA, FMALLE, AWARN B AI, BAE 0GR BEE A Bk A B
b,
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CHFERH

1K BEA G ZF A8 orintf()F% XAF F B oed S0 T AN REL AR, short. char & int.
P AE EFAEe 2 Lif ERAM—A, BHMERT (RF4ETF ) REGAHLE AL nt
£ FE prined’ NI BE A B RLE —HIHAL R, Lo R A2 printf RATEFIL int K 49
£ Ao Sun OS 49 long long. sETT WAL ANZOR. B4R A long long #& X ALFLE #%Id.
T X R FEMEE, R R A ALY P Z2 86T, printf BE S AT A IZ 6 53 2 int

FAay,

B L P T T T I

A AR |7t r AR e e AR L e ey R P L R R L L e AR KA R R

Cif ST L EARE 2 F R 0L, FAbiE S8 8RR D FIRE
Ly (AR P A W - B CIEF BRI OXTIE S (BRI 48 A EE AR T ine
¥ double S/ RIS B CEIMFSATRRNLAD . (TR BRI B 5, A 204K S i
Fi BER

RAURAER IR R SO —RREL T B, RIS T RAE RIS B S AL T i
IR O B — 0 RO R TR B A . XK, TR BIMEFS D [ B3 ] — )8
W, BTzt RE i HHEMESRNAEH, TATTYE I KIE, rE s sy
UL double ¥5ERHATHBEE PDP-11 REW BT 1T B 4 double iZ ¥4 %), & 7} double
BIUMIrE s, nHmaE e,

o WERMERSE FRREE R, BT C BT NSRS, e CFURA
oAt XA

s NEMRIRUEBII TEZA, AL CESFS C BITR. BURMER
R L R A e =, FE -

8.4 ALz

ANSI C &5 B0 TR AT C 3 &l — RN I  SEE T . 28 B AUaR 20 T IR
—HME (ORI (9458, SRS RIS ML LA,

ANSI C R HUR B AR K — i e B E A EL, E5H0 LN SEERY
e B0 s SCHAE AT B S AVC RS A . Sk, 00 35 0 Wl LAE G 34010 7 9 0 A
Z BT E . o F WIS B MR, R 8.2 BIR T 8 I3 bt 0% B R X
RL W

DR R printfOBE ARSI N SRS ML R DR e,
it printficonzt char *format, ...J:

RFCR MEENTEY "‘ﬁi FTEES - & %HFFWE{ BrE TRURAAS . e RS RIS e Y.
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*8-2 K&R C M)EREIA IS ANSI C [RE AT
K&R C ANSIC
] R
int ool int fooi{int a, it b
i

int fcorint, inu):

s i e
e Tooiw, by int fooiint a, int o
Lo {
int b;
}
1

FE, KERCHERF 5 ANSIC MR B (A Tk, K&RC MRS S
ANSI C e 0w A AL ] LLA ANSIC H44T] int foo(void); XA R AR R A 5507,
RETE L 5H50 C A—F.

AR, ANSTC FREAT B A ol GEHF e R R B RY, BRI R e kR e sl +
1A HITE ANSL C 2 e EAETERY C 40T, #RAEFIEETT I8 70 R SR U e i R 44 4% 5% (B
AAETHED BT U N, R 5 88 gk AE AR T 2 B bk A SRR A A 3
Fro ACATLAMURLILIESR, Sk KGR 200, BERIT T AR HSRE. HmL, @R
GRS “AF P07, MABNTERRAIZSARME R S, FN 4 ARACHER B8
AR AU ? k!

BRI AN« CIEFEMEZE, MHSIAT i fiE LB (AR ANRFEY
B MENE—hBM, 1T K&R C P, WE mBAEAGE— N T int 88, Ry b
HWRINE int, BERFIDR A — float, o4 ¥EERRE MR double. 405 14 A ol 300D o6 B
WA, XA R R O B B BT i

SO, TRSBIENR, A ABESEMES TR N AN AR, RETHER
TR A BCRMA/DE? Z IFCLEORRER, SRR T RIb% iR 8 ——FT 8 (0 A P ]
—KE. WRHEEEHILMER, A AT ESEGE, CHLETIEFEZAM K&R C
HFIRR CRBERRE stuct 10840 . IXMSIFSRI AT = MAELE S 5%, int. double Al
55T A RSEEA— bR, YRR RS RE T e i T s,

b, MRAEN T R, BRESHERABASRA. WESHFEE N char, WSLRR
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C E5H7E

BT A i A2 char. i) A4 (57 B KRS T BR A S0 CEeR @ I im T 5 Wt i R0 L), B
FRRR T SHULERFE R, RGBT EMRR, IR,

8.5 RARTEAFAKG 200

FATHBATEE 4 TS

1. K&R C HE BRI K&R C REENX

HEBSHIR N TH, P S8 S AT Rl

2. ANSIC eR#(ERR (REY ) F0 ANSIC SREEN

HEMEIAITE, TS h S,

3.ANSIC BAER (RE) M K&RC EHMEX

IRNH - DM FIZ A2 M ph BT IS B 3 [ N ST 28 T8, T e S 101 By

HREFASHIE.

4. K&R C eEH A AF0 ANSI C BEEX

WREA -ME R SR e BRI A A AR TR, e B

PR )2 SRR R T

BTeh, Wi A4 K&R C B¥w X #nd e, wEABE S L PH 4 shont &
B, ATB RN, XAE R SR FEE SRS R B 2 shore 25 H B8, TR 87 5R 34 (1)
ES, BRI int BRI SH. X, BEARDIMER 4 2 60T At 2
AFH(shorty. WL OR, 35 short ZERA M 2 A7 VW HE LS T BRI s
o LA R B R A 2R, M CETEE 3. 4 FFEM TOIRBIE 4 IEE. M
X EENUEE T AR R, A4 AP RTF iR B T 1 W
T P Ff I A

A

;* ERBHESE X, BEHAARE

alddet(d, 1}

fleal 4d;

char 1;

{

printf (rolddef: float = %f, char = %x \n", d, i};
]

i BRAMENL, BETARARY +

newdef (flocat d, char i)

{

printfirnewdel: fleozt = %f, char = %x wn~, d, i};
}

A2
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FRE ATLBRAEZRHAERRMERS

/i BRBESEL BEEEHERE

il oiddef{float d, char 1):

mainil {
float 4 = 10.0;
char § = 3;

olddef (3, Ji;

S FREBHEL EEREERA
newdefi(d, j):
I

MR

olddef: fioat = 10.0, char
newdef: float =

S B H £ 2R

olddef: float
newdef: fiocat

EE, MBHERMK I SUSFEEITTRORRE- - Ol GXBEXH 2), BREMITH
oA RS olddefORIAILEE, A4 vl AR B RIEIA K&R C
(F1E8 ¥ 3o W RAE newdefOR 2 BT E A Z 0T, RIFRKLFREMMI T RS,
DA b B e S SORUAR 2 T R, B RIE T A IR UM — Bl . R R SRR
CEHMAZE, SR a kY < RBRITAR” MEREE. BT Crr BRI RS IR
FRE, RTRSEA CredeiEad ML AR M K&R C U85, rmiRsitiEEs
(Y b 7 7 A R B b AL

—

f)

L]

1§

o

oS

a
LI

524Z88.000000, char = 4
Z,E62500, char = 0

RAEp

an{mjfE R BY Sk
FEIUABF, FHRREMFRGNE, ARG ZETH S8

volid banana_peel{char a, short b, fleat o}

{
printf{rchar = %c, short = %d, float = %f “n", a, b, cl;:

}

EF-ARa LA E, #3575 banana_peel()6§ 415,
LKA RSB B EL T AN S, FdRa R ok SUR A6 AL
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CEFRER
TR
2. AEFHFHT. Eﬁﬁ'ﬁ%iﬁﬁﬁﬂﬂ%%n %5 —A~ union. 1T AE T G4 —MME
HIEE S —AME (BMAGKAERR ), #HRhe TR T E 8,
3. ABA R TUE (AR A ﬂﬂﬁF‘U Lg ) REL bR SEGE R HF A2
ﬁfﬁ;ﬁ*éﬁﬁ@“ 1R d0 2 F BAHILE] 2 VA BHRE LY

A I AR R R TR PN VAR AP v e e Ay kBT

FAEIN AR 20 R R T AU VR AT AR A AR B TR T MRy st B A IR
e B MRRRE TR, R AR RAR R ANz B, B it LR O R RS
SR E XL, 7ok SRR, WATIE L ok UV OB A ST, e B s
BUEAT 2 — B T ek SOPF A8 SO R B (X P i 7L R BSR4,
AT APLARFR AR AT . W AR AR SR, i IR LA 2k

T RAEMAERE X PR RREE

BRATS I B ORAESCR R AR BN 4o R B AL L R4 YR K&R
CRAE, A4 BT EEN K&R C Ftbadid k.

int foo(} int foo{a, bl int a; int by  /* *2 001
#%&ﬁﬁﬁﬁNﬂ(ﬁi %Aﬁuﬁax¢¢ﬁﬂANQCRﬁﬁéé
int foo(int a, 1n- b);: int foo{int a, *nt by § Js* L .. *7 )

LT R ST

B P REMHUELRR IR R AN e SO T T R B0 R . 7E printf IR 2
HMBAAT AT B BSRMET CARMBRENN. &84 TR N+ AT S
CHTFREN TP IRe SRR MM DA 2K AT, BB, BRI & ¥RYE
RE ESRBINT LARFE—B X R SR BETEA, Ada IS RURIXEEN. C B
SHATRMEME M L, Rl BRI — MRS, EEETE, A lint

LSBT, ANSL C Z: RS AAIEY K C 18 5 Jr ik Mii— R AT e e T
{i: Rationale g R TAEITH R EREEBRIMA NI L PR A5 6 N AGAHE X3t 254
SABRARETEA ARG, BB, O 1E R s, XeE— %mn4%
WAL DB LIRS, B ANSI C ZRATEXFIE LR EH- BB, #iE - =g
ﬁﬁﬁﬁdWEEE%E%ZW%EHE—&wﬁLMﬁHﬁcﬁﬁﬂﬁﬁm%ﬁﬁMﬁm,
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B3F AMLBFRARSATEIRERT

LIRS F OISR # . R
8.6 AHEBHPIEHRERH-DFEH

MS-DOS P/ RFEH B UNIX REZ BB R IR S g2 HW A - F
75 (5 00 A T — 202 7 i UNTX 1, RS s A ZE B R AL i
I, AR B AT AL B AR, IXREA ) 548 1 (backspace, delete )| LA TR i
WA 17 B2 kB RAT A L SR R AIRR & R IK A ANE, AN b Bk (1
B 5 A - B T 2R TR AT 5 TS A B 18 B N B L IR B R
AT AR A E A RE, HA P EE AT 2 TR A 7T R A
fE 7.

KA — IR A A7 R R A S R AT G, it T
PC it SRR MR, C BT R M, WA A kbhitoBI s, W%
CAEREETE SR, s R IR, Micorsoft F1 Borland ) C STRASHLE T
getch((L getche(). ¢/ LLfH 7 R R RN B8 T AR ) KARUEATHT, 07 FR
SHBITHER.

MIESHREIBER, ot ANSI C T X — A B Ok T — KRS 00 T4
R RN, B RSERN T RRAAL, SRR L L LT
R kbhitOS A BRI A AU B 2k 5 Mh T T BePE A0, T LA Tr e BoA
VPR RS IEE VO 451, B4, IRFTRESR AR — A A RAeh M S5 A0 5
EPFERA, BERCEMAFRVEI ARy, EYCER SRR FA TR, T RES %
HATERE H BRI AR VO $8t. ARIFTFIMAMLA, 95 L X311 /v
AL M C AR REARIY B UNIX S i — RS RHL S (i
R AL

HEMM U —RARRGEFERS . Microsoft FiRE| Tk, BULETHELE,
RO AR FRAT S 3 KM DA T A “ARdd” . B4R MR A 494 Ao B A E 14 i
B RE—EMR, R LMK, BRI RN, (R A S A A
WM I—R. BABET NI LS, ©T el MS-Windows ik, ERECALEMEAR
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CERER
Gl R :

F UNIX M, AR R ] DO T A, — PR, —MEES. BRME
BEAL suy BAORSCILE A TR, RS THL—M BRI, BT S A,

tinclude <stdio.h>

malirn{)

{

int c;

/v BRBHRTHBE - R-FER +/

system{"stty raw"):;

[+ REARRPLT —5 —FHEA +/

e = getchar{};

system{rstty cookedr!;

Jo BamBh I PAB R ATHER +/

}

BJE—AT system(“stty cooked” ), RASTEN, INFRTELS R, SR FAIRIEFIEIDR Al
WL &, ARFESHEY - FREHOE.AZE, DMRAESN, ERSHBRAT X
e XA EHEBWEAR, BEAEHES KGR,

£ VO BB A raw KA LR A 2828352 A (bloeking read), W RS TT E48A, i
B —EHHFR. HRHEEFAA L. WRFEREEEAZAN, afLMER] ioctl()(/O )5
GEUHT . EHAE AN EOR R Y BT UR, ALV MRE SV RATFRGH ME
BT TEHMNNREFRT octl), XHERT YN FAHSFHENN R A BET R, X
PR UHT VO WA, R RIRARRTH LIRS, BETRETHE AIE{68 1R,

#include <sys/filia.h-

int kbhitf)
{

int i;

ioctl{0, FIONREAL, &i1}:

return i; /¢ BEIVLGEBMA T HRITEME </
}

mainf)

int 1

int ¢

D OERRKEEATRMKRY, EBE windows BE R BN F KANTORS. DEA— SRS &, CTEEW K -
Rk, HARRTEERMNAMBO AL (Apple ) Mac) . — &
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F8F HHLAMFRAEGEFETRIHY

system{ sttty vaw —achor);
privciLl{~ocnter g o Quly ot
ori; o o fu'; 1o+t

{kEbie ()

¢ = getchar();

printfirsa gobt %o, on iteration %3¢, oo, L1
}

gyaslem{ ottty cockoed ochov);

e I RO LA LA RS b B A R a § e st K W R S | A AR A R - - p e e T R e e

VR ERNZ BT ermo

HREEN ZHREAN (Joioctl) 25, BE—FLEHLE crmoe 2 —F4F0340E, ©
# 2T ANSI C 470,

T R—AE RBAM LA AR ARD T P, CRHALE ermo 993 F A9 R
B, RA S %I F SR, ermo 89EA A MM — — B BEH B A AR £
FiREJ RS (R EBBACHERIME) |

— ARG E K T

errno = O;

iElioctl{d, FICNREAD, &1) =< )

{ lierrnc == ERALCT) printfirerrno: bad “ile number-}:

iZ{errno == EINvYAL} printf{-errno: invalid argument'};}

AT A4 B 6 B ST AR — 2, e F it s - e aRd, 4
AR HCLESRFRBRLE GFAR. BAFHEBBREFBAT A HY, 5
ﬁ’-j”ﬂxﬁifﬁﬁ FASRE AN, B EH perror) A 4TEP iﬂ‘i;’t;{g 4.

e man et

Ly U T I I R s, ks 3 e B e L L -

TR X RAERE VO BB, RF I MATEEOA F4h el Bl . curses
RO A AR T ST RIF O BRI, curses (A ABERHE] “cursor OB &
TR EEEHARE. THARTHTES BB, FrEm curses BUL sty A 124
i main eRFCATIC

Yirclcde <curses, nix
/v EF curses BRE R E E UM kbhit () @M +/
a'i."llfJ
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C &35 RH

{

L ’ i H .
ifrs o= s L= g

initser{y; [+ #Et curses B +/
chreaki) ;

nocchoil; /v HEHMAEHELARTE

mvprintwi(l, 0, "DPress ‘g° Lo gulfin'];
refregh();

whilel=z I= 'm7]

if(kbhit i)
c - getchar(); [/« “oMHE, FARHEH - ESFLEN
mvprintwi{l. U, 'got cha® ‘%¢’ or iteratior %d “n', o, --i1:
refreshi{y;

nockreakil:
echol);
endwinii; /+ B¥E curses =/

!

M ce foo.c —leruses iy £ 1A TR . TR EIEE DT 1 curses .2 7, T iH 48 B 135 550
ﬁ‘$NW&MK&mmﬁﬂmmﬂﬁMﬁm3i@WHf(%@T AAR 2 A
FF RATT— &R A2 R 10 RIFMBEA | curses AR, curses A0 L LEE T3 Fop
TERIBAET B R, S0 e GRS B L BB EE ALY, M curses B84 7T IR iR At 4
Y& PEDEE, HECRSMIEA S TR EE L.

B, BT RARROEIERRT A, BPNBAERAH & SEEAN, SRS AR
Rk ~MEs.

UAIFAEM T R MBI VO, ¢ R ERANT 7 A7E main s BT HE T4
SLFE[ WRFMALKREFEERFLTTL LRSS B, KR A4 5 e e 4

DR BRI S MRIERERMRL ABE, Y LME:&E”&U“&JL‘L
}ﬁammw,wIEHm&ﬁwm “HAMRIA . T, BEEERIE SR, AT
PRTIRE VO MfFR b F &

MITHERE

BRI B RS — i ch B 808 AR
T AT Bh a4 AR MS-DOS F4AAT 4, & G T LB A IR S, fRiRE
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FRE AMLABRFRAERGFFETLMET

HEMMB -, HEAVORD LEFH, £Svd ¥, FEUTH LA

| Al — AT 5 BiEr R, SBEEARLE “FROLEHRE NETE,. EHHEH
Rl B 34, X AE ML 52 SIGPOLL.

2, AL BALA R FIEAN AT, CEKHBANR G G RFTE. ibCaRE L
B R A ERE) F A, wRIEAMFHRE “q7 Rkl 2 F ARERTHERFGESE. A
FETAEP, o AT 54042 5 P AR THETARA B E o S5, R RRTE AT LN,

3. A inctl(), BinRERRBAMFLERATE RO FEE-NMETS. &H streamio
#FH T . GFE 24 _SETSIG #r4~, £3% S RDNORM,

4, —BRESRELAE LG, BATUAMBEGE, ARG AR, AH 08E—4it
BB EAUEAEE BHCF oTER T ACS AMA,

G 8 B KA F AT, SIGPOLL 135 4 4 3 B\ U2 F | 45 5 4L 003k 30 Big 5 4. ot

Ak e L RS i o s e i 3y 5, B B Wy, e

8.7 H CiEZERAMAREHN

H AR S BL(finite state machine) R — M HF S, MBI TR)IFERF S, ofLUR#IR A
FfER . ER—MIMG AFTREENTET CRE" HREES L. BN THRFET—
VM RIARE PR (UHEIR T T —EgAO.

HIR SNHLESM) W LRI PP L5 4 . FSM A+ A3 T A48 ) LA AS )Y w)
AN R ATIRF R LM, #OERHLERE - BSM INEF 7, S RA “ g
M7 PR CRORTIA W CHRER TERRLE. SRMALED, S LSS
Al

EWEARBREA KRG GREMARE, HAM AR MR ENTT g2 1 BTG
18, HPRE—Panff it GERE ARG R PR L. Bitdms
- EHUD T MRS, A CPIERRE" T, ERUED, it
RUFEZEFFEHENT —MEHRANRA, RR— M2 SRR R A . A RER
MeRSEE S, GRMAEERE.

EC BT, FEF )L Eny U R &1 FSM, {HE 1148 N % S B sR Mo 4T 54
— IR R ST A vl LUg T IR A A

vold {(*stare!MAX_STATES]) (};

WURINIE 7 ARECE, 86 LUR T TR SR AT AR L

extern it al), by, oy, d4(;
int i*statel[ 30 = { a, b, o, d};

AT LA T FeH e ok U R R AL
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(*state[il){};

BT IR RO 2 2 By 3, SR T e] Frb 200 o i [ FA B IR PRIt AL T = ol
Bef). REFRErEAMAEBE. EF, IR LA SR, L] s

statelii():

Ha

{r¥dwdrgtate[Ll])();

JZFE T ANST C i Ar A R 75 ik B e ECR B ie s M s e QRAT BRI
SIS ) BN -~ MB . T BAL, tafi— ARy b b it — L L
TAKBA RGN « 05 ALY M.

WS —1 FSM IZFF

AEBIRENEINE 3 EMBEY CETFHHSME.

I S 63 WA 3-3“5" . AA MR ERENE ! AR FTHHLBEAS.
ATV E 3 T D45 i36) cdecl B4 (REIZEHEIAEA, £RA? ),

2. Bk, HEBARBREFRENHR, L ENMFERFQEITP—RTE, 2T OHK
WA, e H AR,

3. AL, AR S ATHIOE) B ER.

AT A Ak AL, 8 4R B SR A HR AT R IR AT AT EY) . B A
Fk XEREFREEEI —NMERERNTREBRRABAULEFFT—ARE, BTA—
BRG T (2D ASEIE4H) . AERET. EBUATHZ AL T MRS,
AEHEF, BAKARABAES NS, FHTAEL, A% R AHHAH AR -4
#HRaR A,

AT FSM ¢4 4 Ao 72 T FSM 8942 /7 4 B 4o a5 i 1507 & i 2o T P47 ARG AR
WAL EHTHE—ARRA 3, TRREAZS EH THEAFHH LG LR

IR GAITAEE 1, TTRIERA R EORE —ME A AR, ST
WeAIE BRI, RHE, T RS RER L MRS ARBAATEN, WEER A switch
TR FPRTANIPR L, A BT 8 BT T switch 1 A AR AR ER I 78 X4 TSM
WA ATEEN, NRFOREREE L AFELATANSE, wLLEER A
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F8%F AftefiFiizndrdihig™

BRI BI- NS EIRET A, R main BENSEC 5T HAHER int arge, char
*argy[IWLHI AR SR, 0T AT A PR e X ek B,

8.8 BRM-LEREM:E

R BB AR A 2 FHh R —— A IR A S B, T HAR & A Jy (s b
A R 2 IJ"]?*Jy'ﬁ'%flﬂﬂ'[:l?]f&fH"ﬁ#ﬁﬁﬂ'ﬁﬁﬁﬁfdfﬁHd's WAL B, AT BB
RWBEE SN TTE. Hob Rk GERITIEE S, JIARE CE&) s R AEACNE T
. BIRMEFEFR, B debugging hooks.

R ¢ R R AN A 8 B AR L & 8 A e VT abat i I R

' LT T L L L T R o L aa L VT ——

debugging hooks
ke o G2 K B HOR KB ARAN AR R B STHA TR LRGRA+ 5 L56

BN, CREFFHA. TURBHHF—NIE, A TRAENSIBEN T
FPHR. EANERFDENBGFFTHEA, RCRETHF LG~ T
“debugging hooks”

L RIEARIDFAEEE AN ), 4k “]"%{Foa-%i&n.lif?-liﬁlﬁf #14TEP RS R A B S35
‘:ﬂ#ﬁé’-ﬁi’tﬂ*r}io Bl B SUREL L b ?,t.“‘#ab ﬁ%‘—ﬁ/ﬁ‘:u EUJ = AR T 4 b?f)iﬂif

- P s e e n A Y A T ke T R T - ———————

AR THL, FRAV SRR T AT AR RS JRA VBTN FSM %y £ S RN 48 T A
WA BRBIR &R, HFAAHef T TARSNABEIE, RE L)
HK(incremental development)fl “ & A CH) iR (debugging code into existence)” WA~ 1%, /&
T DO FEEOR LT R AR BT R TR E R R, SR e
AT — MYFHER, KGO0 R ok U G ) B8 A5 0 T i1 A7 B 4 e
WATEERCE, ANRTRY LA, Mo, FEANREKBAKES, THEL4 LR,
“Sendmail” Fl “make” AP ARIRIBIA IR AR AU CHTRWINIER . IXaA 5 H 4
A G T R I Y A RIROE T3 RS RA AIRFE, FR AR
1R BRI

ARAM WSS BRI, R ARSI . REEERNEFERE
WInATZ I, WA AT AT 50 E ., HREAE ML T 5T,

bR hard BUW AR T, SURBARGE CBEET . R SUR K. ETE
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CHtEHE

TEAREI RIS R

A (Hashy A A R P EATHEALTOF ., CFL AN EETOAE, A
BTz ey LE R A4, :

RS CHAEBEAATRERY, CHREHRBERES, RLEHENEXH
3k (ARAMI B, LYEAPSECHETRILE B HEATA—-MELELO-
RO KA B, CHAT S HEMIEEN K.

An BRI O EREA M AE B, MAMMKENME FAREGITIRE, AHKLE -4
THLE

H-ARREEAROSELET 4k, BAINMZENGH, HIEHS KA
EAMMLENALTRRI B I A A Y (T A RAIEA, ETUAEREN) . EE5
VAR AL E B & B4 AR R

LB ER—NREAE, TERRRPE-AAERBANATER, RALFAEHIBERNK
PlAFAE, FHRFPANAKRB AT HENEE, FAELEFSREEER,

I EGE M Z A F R AR LA SR AT, RAGEATIAHACLH
RE: AR, BUERAEREITR.

WREMEI A FH L, FRABAAT —FHIEEA . AEEARPDEFHRIA

e e - rro—

T —HRHTFERE -, TRAEE—HS S D LR 20 B
KA D EEL0 ), MR EAEsIE. XBRMHERBE RN fhHa -
FFR, —IRFTERTERES. M RE AR REIZIT, SiAE) R R K e —
MO, IXATSIRS

/* hash_file: SF AHREELMBFETHE »/

int hash_filename{-iar *s)

i

return G;

}

PHZ P RS .

f*
* find_file: EMMNWREIHIEHRY. FERIFE -
*/

file find filename!-har *3})

{

int hash_value = hash_filename{s);
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HRE WP LAAFALEFEF R mEAHY

tile =;

fosif - file_hash _tabloelhash_wvaluct; f = MNit.; € = £ -= fFlimkl |
iZigtremp(f -+ Zname, 3) == 3aMEY
refturn ft;
1

t

M S RARE] H TN 4

f = aliocate fileis);

£ » flink = file_hasnh_tablelhash_value];
[ile_hash_tableihash _value] - f:

return f;

)

ENAREEE BTG AR T MR SO S A BN e e
RUSHEFRES WL, KA LT T A5 E A G, XD TARIT R e T 12
FRIGTIRAR Y IR A BB AT A . S BRI K B T A B
CLE, XAHFRI C— AR, FmBuaig &, XA — B P e B BT ek
Bk, R ATAAIACE, MBS Y “brain, pain, gain (A, T B

int nash_filename {cmar *s)

1

1at length = strien{s);

revurni{length + 4 * {0’ + 4 * g{lengch/7i17 % FTLE_YASH;
I

HIHR, e eI R R Sy R LB A L AR T R 5

Rz A

i W e e L, L LT T T O P ERE TP

BE— BTl

BN L R R By, FRANE L R eg R A . SRR RAL, RT R IRAL A R 4T,
Wiz, RAEKE (ATEFRBGTF) |

B 8P e N

8.9 IOf ISR B e, SR PSRRI

R R cast " XAARIEM C BT R T AAE I, BT KR,
T CHBRBRE N, MR, ®TT FEXEER LI,
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C &¥RIE

iiloan) 3

S0 10l N U 22 (T 7T o3 S = 11 1 SO T S o SO - A

ifloat) 3.0

TR T PR AR 5, X AR 2 LA M PG FH TEG ik, |YE N e
Z T A A kol R S B B LA AT AT ARAT S A i R B

AT RUAG P 2 AR S T B SR R R e o AR AN S RS R LRI A
FoCwm ine), BRAEHCCAT A B IR R R T SR e — N T A R R
m, @M EFA RS L e imS W, Fla, KT A void f55, HEEEEL LAUST -
RREEE, A QAT — R T Rt 1 S B AR T IR 1% ek R ¢

BB DA IR 3 A BT

Lo MR, TR A B 0 a5 e

2. ME5IHIF CLARAT AU extern Z HAFEIEIGEFE), FHAUTR N BB A— % 57
B,
304 2 AN R TR R I B B RN R A A
ok —EEEF, B F i eds BT SRR S EAH] gsort)A L
EAEREEN 4 DB, K — R P E  B PR . gqsontOPRBH 40

void gacrs{void bage, fize t nel, size | widtlh,
int {*compar) {oonst vold®, const veoid ¥y

N qsortQRR RIS, ) LR EALE — MRS ZR I EC R L A0 I A ol Bk
PRIVERAL AR void* 2:48, SR T M.

inl intcompare{gonst int *1, const int *3}

{

return{*i - *i;
!

IXARE I AT geert()[1 comparOBRSE 2 UL, BT LA BT IR BOL 4R 11341
MR -AREOE, I HAT 1040, TE e TETHR. SUE Ly 3 ~ER,
WT LA R sqort() IR U TG 23 2 T 1A

gsort. (
=
12,
slizeof (int}h,
{ine (¥*) {const void *, const void *)} Lotcompare
1

MR LR T AR R, A AT AR, R R R BT A KA 5, S R RS A i
CRERRR N T o, WL BHIIET. MR ATTHERYIE. IR ER D EATEA .
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$88 AMLRFRLIDEFETHERSD

TEA—DASEERIIG] -, PRl DALY, - NBETU printf().2 20 ek £V ¥ SR, 1

cxtayn iab princtiiconst charz*, . ..%;
voild *I = (vold®*iprinet;

X FF R AT Al b — e85 18 M B S fr it B prindfORER 1, SN F,

(Fiinn{*) (conat char*, ...} ) E) i"Bite my shorts. Also my chars ard iatsincg;

8.10 §#n- - F—Hlbx C if SRALICE RS

CH#ZH#A TILRE T MA RAFLRIET AT H R,
=i LRI

A FAEMEREE S, 3 BUN PR TR iA R T . 0N S BRI B R I A
B R A ACED, IR ORI G EACE Mkl L B R AR B 4 R
FFRATE, ST IS A ARSI ThE. B YN 68 6 I FTLUR 4 1 S R B0 %
AR T ELAATMNE & R DR LT, HAEF CEsUT Y AESESIXAY.

Wb C 16 77 AL AW ATRIOCCO I — AL SR F 1984 1P LK - HITE &4 ¢l
Landon Curt il Larry Bassel = USENET 2¢/r. ‘E¥ T Landen il I” Bourne shell A3 F7
LI PAANRED G SR RGO T TR RS, R R C O S ACE R LR
AHE A B LR S AR PRI B e T 0, SR IA B A R2 .,

KFIB T T L4, & R ERMNL, FEIETIFA, § R Usenix 21% +
AAERMER . TR 10 WU ARRE S XMW B B 117, B ) 2 TR A f 747
K7 CEARFHREAAY T T FENY R LB MR TR, RN R on
ReZiadry M) C REFERIT Y.

IOCCC AR &4 A2 4, T BTEES LS AN 77 =00 R AT L, R 1
747315 L F R AT AT . BN, 1987 47, DURSLLS (19 David Korn 3278 7 T iiix
LT 2T

main iy 1 privbfGunix(#4021%s12301208%], (umix!|“have”] + *fun” - Ox&0); }

EHWHEA A AT (7R 'SR “havefun” A.3%) David % T £ Bourne shell %
Y] Korn shell, EHCIZ AL 7 BEEAIbIn/sh WHA L, 2T IOCCCHET it
BRAO, BREMLARIEIMHRET 8, 57t AT S LR T .

1988 - TR M £ K cdecl B_IF M —MRIALATA, 1% £ Gopi Reddy. [HHl- K, dRid#El
H) cdecl FETFARLA T 150 171060, MR MEELARA LIS HTT 12 47.

#includesstdio. hs

dinsiude<ctype.hs
#daefine w prinkf
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#define p whiie

#define tin) (W - Tisi)

char *x, *B, *L L1931 M. W VD) W= (wir "% %7 ‘o oW ¥y b0 - =A0v it 0y
Ui e{dl)) r We=d2Z2(2 00, 5], wipty to ) :0;piw-—-40%7 (0 {0}, wirfurc relurning
Lo E{AT) ) sW==51 (e {0 =327 (wirarray [0, . 8d]  of vL,atol (Xi-1),L000yswirarray  of
LEiE3 0k s tmain (H {oilw{input; "y, Bageoos (11 b 1# 0010229 LXK, M=y, 000 s
Dl witg. *s.Anivn -, M L1 IT (s {if (sl is==w) {p(*B-—0| | *B==32 ) Bt ¥=2,;V_0; :f (W-iza
Ipha (*B) 2?9 iadigic (*B] 732 *Be+) i f {Weldllp(izsalnum (*BY 300, 0 Yreburn Wl

IRAGT AR, AR AUE, RIEN ek F B AL DA A&, Hit
B, XM EGEIERATAT, T AR ERIFH AR S AN, T FEICECY
R TN, Mg EF TR, (5 AR A B B AT,
TORI DO BrENTIFE N — PR HIE e AU, BUed BTk 40t 5 & 4030 o0
W FRAF IR LU A R AL ST, e M IERE ), AR
FHGER. AREEREHT RARKB A IFEN). BHEE, BEICAEEN T EY -,

ARE A —MEEL C 1R E T2 —1 BASIC #RF4, IR 8 B0 S8 577 Diomidis
Spinellis, fthSAF 1 K2T 1500 AR TiIX MR BERE - M- FIF, &8 T
M{ER RS, HRMT -4 BASIC 12554,

RERF

DDS-BASIC ¥ (1.00 f§)

H A4 A
RUN LIST NEW BYE OLD L f¥4% SAVE L%
FL A A

TELAFZ EF 42 RUN W4 446 4 0
FOR var = exp TO exp NEXT £%

GOSUB exp RETURN

GOTO exp IF exp THEN exp

INPUT % ¥ PRINT F# %

PRINT exp Var = exp

REM R4 A END

AKX (BEAREBHET)) .
Hndb 5 6 f ik X
¥F (0FKATAHHE, Ox FhidF+sitdi) ., T§

190



F38 AMLfEFRAAEGHIETREEY

3 H HRAR AT

* f

e

=

<

= =

o, B AE A R 6 AND F= OR
AR FAR A 0 false, 421 45 troe
R

A4 43 540 F SpAT SR

= EmAEH ;:%‘TF%BEJF%IZ/F]U

W AR
AR e g @#ﬁit#* i
T
A OLD % SAVE ==’?f &ﬁvi{#z Z A RALEME T
FEA S A AR K B 4G,

Fe

ATHL: 1 = 10000

i1 999 F 4

FOR # % 2 3 26

GOSUB;: 999 £

#2 5 B A E

FAX: 16 F24L2 4 -32768-32767. 32 45MLEE A -2147483648-2147483648
IR BRI L

APATIET4RIRAR 48
128 “core dump (5 B.454k ) 7 ;ﬁﬁ%%%u%)t/i*m

FALIRSE
ANSIC, 45%65 &R C
ASCII # EBCDIC 541 &
48K A4

e L ok wal i s
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CH¥XEE

ZERFEHN BASIC B EHIE —PMEANARFRZHE:

10 REM Lunar Lander

20 REM By Diomidis Spinellis

30 PRINT -You are on the Lunar Lander about to leave the spacecraft.-
60 GOSUR 4000

70 GOSUEB 1000

80 GOSUB 2000

S0 GOSUB 3000

100 H=-H -V

110 v = (VW + G) * 10 oo+ 2y /10
120 F = F - U

130 I¥ H =  THEN 80

135 H =

140 GOSUB 2000

150 IF Vv = 5 THEN 200

160 PRINT "Congratulations! This was a very gdod landing."
170 GOSUB 5000

180 GCSUB 10

200 PRINT "You have crashed,-

210 GOTO 170

1000 EEM Initialisge

1010 v = 70

1020 F = 500

1030 E = 1000

1040 G = 2

1050 RETURN

2000 FEM Frint wvalues

2010 FRINT 'Meter rsadingse

2015 FRINT "————mmmm e .
2020 FRINT rFuel (gal):v

2030 FRINT F

2040 GOSUB 2100 + 100 * (H <> 0)
2050 FRINT V

2060 FRINT r"Height {m):-

2070 ERINT H

2080 RETURN

2100 PRINT *Landing velocity {m/sec):-
2110 RETURN

2200 PRINT "Velocity [m/seci:r-

2210 RETURN

3000 REM User input

3005 IF F = O THEN 32170

3010 PRINT *How much fuel will you use?"
3020 INPUT U

3025 IF U « D THEN 313490

3030 IF U <= F THEN 3860
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87 AALERRARDERITMEIET

3040 PEINT »Sorry, yoi have not got that much fuel!l®
2050 GCTO 3010

iDad RETIIRN

ANTL U = 0

2080 RETUEN

3050 PRINT "No chealing please! Fuel must be == (.-
3100 <COTO 3410

4000 REM Detachmen:

400% FRINT *Ready “or detachment-

A007 DPRINT » o COUNTDOWHN "

40710 TOR I = 1 TO 11

4020 PRINT 11 - I

4025 ZOSUB 4%00

A030 MEXT T

4035 PRINT =vYou have left the zpacecraft.-

4037 PREINT Try -o land with velocity less than 5 m/fgec.
4040 RETURN

4500 REM Delay

4510 POR J = 1 TS 300

4520 MNEXT J

4530 RETURN

5000 PRINT Do you want to play again? { 0 = no, 1 = yes)-
5010 INPUT Y

5320 IF Y = 0 THEN 5040

5030 RETURN

5040 PRINT ~Have a nice day.-"

R IL AR MU LANDER.BAS B30 8, 397 LIT BASIC SRS B A K5
fr ST HwRIFZAT,

3,13 LANDER.BAS

RUN

BASIC R 284 G EERRTF.

#define Ok, £, u, s, ¢, a)

b} { int o=£{}7 switch{*p++){Xu:_ o ab{); Xc:_oabl); default:p--; o;:}}
#define tile,d,__.CtX erf=fopen{(B+d, );C;felose{f)

tdefine Uly,z) while(p=Q(s,v) *p++=z2, *p=’ *

#define N for(i=0;1<11*E;i++)m[i]&%

#define I -%4 %ss\n', 1, m[1i]

tdefine X ;break;caze

#define _ return

tdefine R 999

typedef Char*A;int*C,E[R],L[R],M[R},P[R],l,i,j;char BIR} , F[2] ;A mf{l12*R],
malloct(}.p.q,x.v,z,8,d, £, fopen{) ;A Q(8,0)A 8,0; {for{x=5;*x;x++) {for (y=x, z=
O;*2&&Yy==*zry++i2++;1 L {220&&1%2) X1 0 maini} {m[{11*R ) =rE~;whila/| puts
("OK")  geta (B} ) switch(*BI{X'R":C=E:1=1;for{i=0;i<R;P[i++]=0);while(li{whil
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C ¥ H it

ell o= 1) T—+;iE0IQa, ") H{ T {ras, 78
wh*lﬁf*F—*S){*v-_"'&mj++;if[j&1-!!Q[ R B B =T E-P i Iats IR BRI = R I
Iz yawicch(*BI{s L 1 1=-1X"'R/:2.2] '=‘M" R le=*--TVE"T R[] -="N"'rqeccip=E
JoP[*a -5 l*fq o B TH ) =0, peR+2, S b&ip=g- 4, . —a (1 =-1VE T B[S zerr0vd=
D,putsiB+at t {p=N+5 prins f("%d\r",Q{}‘}X'ﬂ’ =B, BT =8 RR Yy 2, ﬁ++J,l
=5{7 ’_}Z’F':*(q—q{la, mLigt =0 p=B+ R P OB 3] i pmae ML) =S Ly - A
++PcFd]ae-M[*Al&al_=L1*d]):)e ] se B2, BI*R[=300 ;1. ;58707 prlnakf {_}A'N':
M freei{mii]), =i =3 E'2*: (O ti{- LS, W, N fpffn1r(:,ll}t[‘ﬁ‘,d,"r",wﬁilo
{fgeLS{B,R,f}}(*Qiﬂ,"in“}:U,b[);,J'.1efd_lr POy l=atoiiBryym i les®
:ee{ﬁ[lf};isz[H,'")J?strcpy(ml"]:-dlLoc{strlen(p;,,D+Z):{m:1];ﬁ,ﬁ):}oiE,J

L B R Pl L R =R A I s S

:':’.-;z.a'ﬁ',l:}O{J,K,'«;:',’:}',}_,C{Ir,r’g"\-;_-_"I!,_-}:']Ir\[v.l‘;-:'u.\;‘:+:‘+r.- Con,
YR R AN im0 _*p==T P Ees -V (b atpns (0T EE a9 Pst Lo 1, gD, D
Yo==" {0 Pne~,0-S () e o P L pe+] ;)

TR ANTT R A 1 BT “17 KB S T T A s, i B IS
“1"'
LR IR, RAEB AT A RS U AR I A, e
;Ltzm‘u ’FEKJ R T WRIBR Y, A5 OrR M3 L s i 88 /12290 100CC
N#. HER: Usenet 1Y comp.lang.c AL,  FRIBME A B BN (8T £ H3 1 [ 35300 o) L
2%, I KEAETHR FRIFOBRFERZ —, BT | HIE) L )

LA . LR £t A R L TR LR N4 £ e ] 6 Con MWW 8L L 1 a1 e oy AR R e e e e e e e et e e e @
B A K A i e e P B R N WA NN ke 00 B B P AN NPT 41,8 RIS P RPN S8 b i e A L LN A AL e e ATAT R Ld e ia e et n e s
g M J -
2J B i

union {
double d;
float £;

bou;

u.d = 10.0;
printfi'put in a deible, pull out a {float f = &f vhr, UL f);

u.f = 14.0;
printf{" put in a float, pull oul a double d= %f Vit ou.dr;

}

2. ouL

~h

put in a double, pal! out a float = Z.BGZ5C0
put in a fluabl, pull o=t a double o - R24288.000000
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F89 ATILBRFRAESFIITHIEY

T O g Y

e R R AR AR £ e R W RIS R R R . § e T e B R E R R m ke m R e e AL EA 4 S AL Lea e WL me e na e R

T B g R T SVed d93RE R4 A BN K B AT AN AN FHF L E— AP By,
Tino_Lde <errno.n:

finc_de «signal.ms

Finclude «stdio.bs

rinclude <slropts. s

Finclude <sya/oynoe. b=

Finclude =gve/conf . m:

nt iteration - O

H

char crlf|] - {Oxd, Oxa, 0);:

vold nandleriint =)
{
int ¢ - getchax({i; [« E@xN -NFH +/

princt(*got char %o, at counc %d %$s-, c©, ‘toratisn, crifi:

svolem! 'stty sanar);
exi1t (00

—

maini)

r
I

slgset (31GFOLL, handler); /+ B HHEFE +/
aystem{'stty raw —echor):
Tocil (0, __SRTSIG, S_RONORM); /+ FFMEizhtia =/

lor(;;iteration++};
fe WL BT — B p A A «f
}

M sigset O MAR signal ), HRLAEBAIEREME TR EHA T & o i
£k R4

% oa. ool

got. char a, at count 1387525

got Shar b, oat oounrt L979648
got chat <, at cgurk 289030
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CEFEHE

got. char d, at count 9802103
got char e, at count 11060214
got char g, al counl 14551814

T

BeR: E

H FSM L3 cdecl

#inc ude «<stdic.h=
#inciude <string.h:
#include <ctype.h:

$define MAXTOKENS 100
#define MAXTOKENLEN &4

enum type_tag { IDENTIFIER, QUALIFIER, TYEE :;

struct taken {

char type;

char string[MAXTOEENLEN]
1:

int top = -1;

/* EE—NEEH (identifier) MEH AL (token )
struct tcken stack[YAXTOKENS]:
i REREANMIRIED */

struct token this;

#define pop stack[top--]
#define push(s) stazk[++top] = s

enum type_tag
classify_string({vold)
/* BEWAHGER
{

char *s = this.string;
1f{lstrcmpi{s, r~czonst-))
strepy (s, "read-only"):
return QUALIFIER;
}
ifi{tstrompi{s, -volatile'}} return QUALIFIER:
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B8R NALBRRASEDRAEZFRERY

ifilstremp (s,
if{lastremp(s,
If(lstrcmp(s,
if{Istromp(s,

ifilctromp (s
Lfilatromp|
if(!lstremp |
tf{latromp!
{
(5
(s

8,
s,
if({lstromp (g,
if{!stromp (s,
if{'stromp
if{{strcmp (s,

f

=rolid )y return TYFE;
*whar*}) return TYFE;
“signedr)) return TYPE;
—.nsignedr) ) return TYPE;
"zhort-}}) return TYPE:
"int=)} return TYFE;
"lengtl} return TYPE;
*floakb") )} return TYPE;
rAoukler} ) return TYPE;
"struct )} return TYPE;
nuniont)) return TYPE;
"enumt) ) return TYPE;

return ITDENTIFIER:;

void gettoken(vold)

{ /s EAT A, BEE “this™ f «f

char *p = this.string;

I BT RATY «/
while | {*p = getchar ()} == * “i:

LE{isalnum(*p}

[+ EHDRHFPENAL 00 FH +/

while(izalnum(*++p = getchar ))):;

gettoken () ;

vold get_lpareni)

{
nextstate - ge_phr_part;
if(top == 0) |
if({stack[tep] . .bype == *(*} |
jelejoh
gettoken{}; /+ M) /M o/
nextstate = get_array:
}
1
}
vold get_ptr_part ()
{
nextstare = get_type;
if{stack(top].type == %7} {
printf{'peinter to ");
BOp;
nextstate = get_lparen;
}else if(stack[topl.type —= QUALIFTER) |
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printf{~%¥s . pop.olringi;

nextstato - gel_ paren;

vaid gei_type (]

{
nzxtstato — NoLog
Fo BCTRREENRRE L P A T A E ) AR A ARIL /
whila{top == 01

printfir%s », pon.gtring);
print{"vn"};
h

R R L A A e ot B A AL w0 L3 M B R A . 4 mm m e o o B e AR R A A e e
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(e — AN w5 LR e Ko, SR AL VT ol o L B B A, LT W AL P arrmaienalal

e

FLIT ANt s s R M T 8 B MR P, S 8 e A VP g L

YR E ARG B e A, i R K Ay AR,
HFE, ¥AFL, T EET CETERAAFE-AERD TSMG LM LKL
GUAHIL F — /ALK 4454,
- —C HFLE T B

0.0 fHABBEAL SHEHHR

o 4 B EE T AR A SN R T . AT TRERTE S0k AL Rk T
DR ok (M= X (0¥ AR ROR - R 9 N TEC S -6 TE S AR W LS 4 S N
e tE I A . ARIR T i T R R AR S ) X PR
Fldg o

FIHIARS I Ll - -5k 3 MBI

» SEE A (external array) P FEHE

o ERAHPESC CILEE, F SURNHIR) —FRRERIE L, o S EC TR ), ) BRI —A
D

- KE SR,

BT A1 20 el B 5 ) S 2 QR LA ol B R A 4R AR, DB At b Ol
HEBWIEOER R “F— UM O EA, Fh PavmohIREE T, A AT
wid ) B AR GERA, FTRERI AN IR, W ANRRGE . (O AERI A (4B
AR LG B SR S e DU RRE LN, B LR, B 9o 4 RAu{E
LR T B,
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C%

% R

extern. HI extern char afl;

ER A= ey o5k Miphiihay

A 5. 8 char a[ 10];

28
/// ANBE N RRIRE R
i FEEY B8, 10 funcichar a]l);
RO EARA FT %, PR R
\ o B R HTEFEATY

T RE A

\ W oc=alil.

PRATLARD [ D43, AR NAIEN

e IR L

BO-1 AR ERAEE A

BEF A RBAUED. MR, — MR — M, e R — N bk et bt
PRI ARG S A L HE

9.2 MI22REIRIB

Afta AR A G B RTRET T LAFE 2 T ? IR A A A1 e 7 brot 19

&5 k!

JILI:_"

The C Programming Language, W}, Kerighan & Ritchie, i 99 TUVIEEEE .
As format parameters it a function definition ({/F A0 XHIER B |
MR HEISE 100 T, MERERTADL

char s[];
and (%)
char* s;

are equivalent ( 2—##: ) ...

SRR HAARE, XATEM -GE IR KER B MR PRI I L AR
AR, REBHSECKNMESEST 0 A BB LA ART (M RE RRT

AR L, MR RENEAET “BA THARE BRI UMNS A%MMB RN RE

It ”»

[u}
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$£9F RiblA

“Ci#% %> , Ritchie,Johnson,Lesk & Kernighan £ The Bell System Technical Journal % 57
o H6F, 1978F 78/, F1991-2019 HieFik,

YO AR, A S AR M RAE-MREX T, E RS —A B
] IR B AL 4. 7

EREHI W RGN HARTESCE TR T L

AR ERIRR IR RIS — R R B R,
e o BIRGEUL S b . KT SR, D0 T E LA Sk A
— R RIRAAERET, MATAI UL SLA BRIV BB SN AR, XM R,
WE AT LA A H R E, 1 FEas:

char my_array([13];
char *my_ptr;

strleni{my__array);

1
] strleni{my_pir);

FEF AR LES AT IEIEH:

printf{*%s %=, my/_ptr, my_array);

TR AN AT R AR B n) B . AR S R LR R —F ) LK
SCHEETR, ELAE I A — PRSI EN S RN, ERE, BT FRS.

printf("array at localion %x holds string %s”, a, a):

ARl FiEM G, FRRALLA— M GRED), NIBEHEI—ANEEE., IX&E
WA R A prinaf & PR, ProUS s LRI AEH S0, RITEMIR
I 7% main 2R ) BHTE 3 char **argy B char *argv[ XK R, EIIHET U E R,
R, XAZ LRI R B Yy argy 3t — MBS, BERRIEERE SR gL “C
ST E B ik bR SRR, BB R 2 R — S, i BER
T AU L EISA TR A BTN, ATMAL, ERARIERANET .

THEANMEREFEE, BEHTHITHE, ©498RNBALTERET—ENARETE,
AN, A RE, DUBRRCEE T ke B

REER

T AR EB FNFEE- 2 HE /Y

CEZ A AR WAF T 4o 5188
MR 1 RBAVHHEAL (HFARE) HBFBR L~ M@ gas —4,nde
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CEHEHH
Fe4r' ( BARBSLILANSIC A% 6221 %)
M 2. FARE R S 4Ete a8 F4E (BRI ANSIC HES 63.2.1 1) .
B 3 AEHEAHAGFAY. HMZEETEUSRESEREE AT Edde4 (L
BRLLANSICHRASK 67 %) .

..............................................

il &2, RALRHEH OCRBITT B SRR e P Ele o 4D
Dl Z Ak, AN bR A Tk B KA (0. I ILA A TTRE DR AR R 2 LA KNI 5 by
){C

9.2.1 HMM1. "R PIHAE" HERH

LOmRs 1 RN 2 &5 EARR, SRR B PRRI SIS TR MR
AR RRET N w38 027, flan, A5 H) .

inc o &l107, *p, L oo Z:

ST LA LE LD SATATT Rk ali

*

i

:;}

o= A; - A 0 o— 2 o+ i

plil; ioo- i oy

F L TR T LGS . SHEALT 5 B A0 ali )£ 4R 18 0 AR 4 PR 38 0405 bR (a+i)
RIFETC. C 16 Tl Sk E 15 8 0 S H R AN B 00 T AR X A B B £ i 12
WEIESNRR PR FIFRATE, SRS s MINEEIT 8L U Kebalf il
— AR A ETR A T SR, BT ERE BREE T, — MR PR Y R
SR T RE . RRTCAL: TAEN A, R RO 2L SR, KA 4 PRE HLIY
A A RARE, JF T DA I AR, sk FF, MO NS T R S R
WRAATH) CEHAA BRI A R BT, AR NED 345 B 543 FHMAH A A ).
EAE AT A4 A a[ 10TF TR R T i s R o405 38 4 - TR

ORPEEA AT L A L TR L R S AN B S B K A, A S N, o RN R Al
Hr 0 EBOH FE MO0 EE KRS
© BRALY N sizeol RV ERTE BRI R E R A A ARSI R A AR
= S A T B A TR RE .
O BOLE TR ORETRI NG Ry BTG
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FOE [Fips#xn

(USRI AR T R P A AN L B e BR T TR PaA

A, SR EAL J;Jl}Tﬂéi

SRIERE I MR ED B BRI AR L S A TR R g A e
2y ali+ | ER aliteE I AFEAT v s aias 4 OA R D ﬂh%immﬂMiﬁﬁéws%¥%ﬁ
st SRR . IR T A d8 s SR TR, S IRER MR R ﬂ¢
(K IR BT £ — R A 503 B RIDEDS S 7 AR S DN R A I REZIRO LA 1Y, RUAREA

A (LB S REIBOL A 1T
922 MM 2 CEFIREETHELREHHWGE

AL PR AR In{mFE s i C 1B A BCPL ( C 1T IRALAL ) gl KK,
IATTIP) 35 B M 4 e, TLWMﬂMHcm”1MMmmm?m¢w¢mwuw&mrwﬁﬂ
WU g B N RR, (HIRAVRAE a7 2 i, R B ol BUE T4 oA
AL, Amsad TR IETT. X MENL L BT b BRI T AN R BT A B i U
) PP BT, PR AT A A A A R C &b

WH MR, (RIS EUAELN, TR imﬁﬂ*iﬁﬁ%%

1A BI A AT TR Y SRR I o N AR ﬁmﬂﬂmﬁﬁﬁﬁwmm%ﬁ
A%, —HERATRERE 5 BB = F AT I A LA fwz . AT ﬁth%ﬁK
fﬁﬂWHW-m,Wwﬁw%ﬁ% LR %mﬂiﬁﬂ4f}ﬁ&Lmﬂ R
[ LR TR % . fmmﬁ'FﬁﬁHmﬂéﬁﬂhﬁaJﬁb%ﬁﬁMﬁMP%:ﬂmWF
2K

il allol, *po, :

b ali]wl AR B 9-2 B X fb i Rafml, A0 e —4

WAl T R S B RAG RO B et vk, BT R FEAEs, RSB -
AW ITA AR TARER - HEADRII . AN e iREh A AL, 1
LN T LIS, S R 3EALA AN ARG R DK SR LR R R R L
'ﬁ¢ﬁﬂﬁﬁﬁW%?._.w%%m% = ¥ B R dn Rk TR B T R P IR A
WA 2 IR (Wl int At 4 FTT, double B 8 AMTED, X AR IR RS LT B WO LU
F O B A B s 5T, T A SR iR IE B -~ AR AR 3 Al e Rl 8,
MBECH PG EMI N AE 2 B3 CEalfoc £ 8 S — N ERD, BT HeFR X
T .

AT, B int HEABRFSENN . W R -DEsd LR g id kit A
ORI, FFRUIEACTE B AE SR A A D ORI A TR R A F A A, IR 4 B AR Dl b 4R
Hﬂﬁﬁ%ﬁi%ﬁwm W[ BEJEF A .

(G — 4 ER N, B F R RAITRE A e, C I IO Fane ™I R RIS B )
meu&u#ﬁﬁ@%%mLﬁﬁ%ﬁ%M%¢ﬁﬂ

203



CEXHR

v LR L
for¢i - 0: i = 10; 144} U ca) WARD OO R FRISE
afij - 4y AT Ciy 3EARD (AT FIRE A
JEIR21EE A RD
WIMYE &) R3 BUERET T R14R3
M REARY T
i 0 P T[R4}
EFEFEFE
AN (p) BARD (u LSRR SR
= 4a;
. - . HUROPE A R LI SAEFRS )
o e o e R 6 BARE (ILURRHIFSH)
— 1) I LHIE WA
il = ©
2 fTIR21% A RS
| BT, X R 0 ST A
| 4B RI+RI L YU A RS
00 {EISFI[R4).
B B AR 2 AHIR4)
D= a: iR &G K 1 Mg
for{i = 0; @ < 10; 1++} R ML A AT
Fip + i1 = 0O;
- _
i p AT S S REA RS
( G L4 £ BIF ER 50
i 3
R AT (p) HEARY W LA FITRER A
o - a {E[ROJE A R1
Fapil = 0; L = 10; i++) Eﬂﬁ—ﬁﬁﬂ{'ﬁ:!]
[ = 0 ILR5+R1 HIFREA R
L R1 A5 HIRO)

Lot Sm § ORI %S 7 B BB AR WU, R R AR, AT

WHERIZEZ AN F, RO R1 %404 CPUMIH4H%. el o2 b, RINA

RO {76k p BIZC1E
R2 77§ i AR

[ROJERIDEEAL SN, HELHBFFRNAY (SRFTLWESFTIUHN M HEME) .
W LRSHAT S T RPN EIE AWM. ERRERN o] R LR EIES), TSI

.

R1 il a (A p #9440
R3 7585 pOTT

92 FAARE I AL




FOFE HBib¥A

923 “EAFRHSHAYEE” FRTIES

MO 3 R EG TR, B, AERAIMEI—F The C Programming Language T £ £
[ —LEAE

A iF E X B
& (parameter) TR —TEE, ERYOC XEAL AN int power(int base, int n);
ERIRsz 3, X “HAEHE (formal  base Fln MRS
parameter)”
J: Z(argument) EEEFEE AR TEAE R 1= power(10, j);
. X “Li=Z WP acmal paramenter)” 10 #2905 7T — MR L R iEH]
B, LB LA

PR IR REIREAR " MRS RN B MIRE . RS e X
RAFRBABA T, RIFHOAIRE AN TRIRA SN S - TR A . giifae i
PR R IBHEE R, TIAERABANR L, Ak A RITE SRS - M5, B
MR ERE "ML 2FFEN. Eik, 7 my_functionOF HE L, T &L IT
EHRRE R AN,

my_function{int *turnipl {

my_ functicn{int turnip:1) { ... 1}
my_ functicon{int turnipi2001) + ... 1}

93 Aft2 CiESIEREIER SEHE

ZHL SIS RN A S ERA R EHTREN LR, XM EX
B R TREMERI R . Fortran 19 /O #EUE IR R AT e, MAELA “HE” 8
LA E) IBM 704 {1 _fmiZfF /O B UL S A, i H 2t i, SHEE R E o
TR C SreE e s, PR iRARE, AfTiA 3 line BEA N — A BIRNREFT, “¥E” &
FE—H, NEHIMAN ANST C RiIFEAR IR AN HEME o8, hE A e
ATA R,

RGN RANRST SRR TR RENEE. ECESH, FIAFERHAE
KPR EZ Y LUEER S, OTRSHE—08F USRS AN 3, BT 8845 F b
ZHERZENE, MREESEESTEHIAMEID HA. R0, WREE B MRS,
FARTL T [B) bR A N s (A B PR T A AL R 3 A . T AP AEMEm T, HHEx
HAFEBA B, R R A0S U7 o 57 R — e 20 R4 2 [ B . X33
A B8, AR N A A S R —ANTERE M % (storage specifier), AN R B
I RAEAM, Pascal WEHEZFMA. MEXA “FAWNBMATIES SR ERN FE
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C LR
A0 A5 o, B LR AR B R, iy TR B R R R A2, s 0 VLRI sk TF 28
AU, BAE IR M A T RE S BB, AR A R I A ke B AR

B A S TR AR FCA LA A R 2 SR A Cis S BB B b AR
Hi, ﬁéﬁﬁlpﬁl-ﬁmu”{ﬂ--'h‘ﬂftJ i) CLAERTGREIHT, PO ana D L M b e £ 7
CAMECAR S et qeEr gt RNNE 3 1)1 | RTVTIRG N Tk 19 B2 ) NN O SO . A 158 (B S [ R R B
SR ST I <AL G 3K A B A R S S AR [ oMHERR, AL A SRR B AL
iR AR AR, RIURAT  ANMREE RITRE IR S e e A T R
B A MNP UL, S A S B T

#MERES2Wi#ES] Ba
B O3 o T A FhCTE SRR B F iy i DT B LA

fancichar o[l
funcichar o o= oplilg
BVRAT Al p oyl Bkl MR SPWED 14 Py
AT R 1 M SPRERS 14T B R B ek T
ey 2 SR, Ry 5081 A
A rm 48 2 RO BSO8R Ll

_.-—-—-—'—'_'—"—"'1
— I |'.§fﬁiiﬂﬁﬁ‘EFM
510 |8 |1
5031 + 1) S S
sSr-14 SR +1 +2 +3 o+ L+

B 93 TEELMWEBGEESRE M

e 4 wEC B BCERME AT RIBRMEH AL W i, C i
JSVTREIP DB B WA A (RRFE AT BB U R D sl RS GRBUIRR B
WA AL . G RS RUE IR G 2 —AT W BCAL A TAN, ST FABRBATE, St s
Ak PRINEEE MUE CLEKIERRD M. KR, BT8P R
by, FFATT RSB RS IX PG LA 41X 5

AVERIT A KPR BRI, A%H A Qs I B EA G LA LK,
PTELATR G M, WA EL NUL £REE NF MM s 8m ey sm.
AL TRE S WAL, HA Ada, BRI AUHINAT RN RSN E
Mhe . S py sl A i

{EFEE X,

func{int * tunzp) [ ... }
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HOE  Hhdl

func{int turnipl(’y { ... 1

funciint turnip(208)1 ... i

int my_int; [+ HEEE X+
int *my_inl_ptr;
int my_int_array([_.07]:

PRAT LG AL H] R PR — AN e SR W A L D ERI ¥, SO AT A
[ri) k) 17 4

91 REEARTTRBH—RAE
BANMES #* H e HA
func (emy_int) ; — /B RIR A A —~ int ¥ % =E
funcimy_int_ptr); TR IEAT A Heidh- - g
fune{my_int_array); BRI g gt
func{amy_int_array(i1); | —ABEIEH FA T ER fn¥an 2

MR, WRET funcOeA AR, KB —FBE SRR G982, Kt
Tz MEWR RIS T ER. R TR S R 1T Wk vy Wl
¥ [RUE, 72RO ERR BB HURLAT S R EBE 4 — e RS, B 93 BT
SRR fEIT 1R

Rt RARBEE, QASSEEEARRERL M RE PSR HEE Ry
EECHRTIAE . 2R, Ee A RIRIRET, FTERIET FATR ST AR A L SEBRAS b A
ARBHBEAZER ., AL, MR sizeof (LH) RIKBHAMKE, PR
EHC.

IXHF, AR B, REA T . LRSS SRS, e el
XRRIGE . PR 4, REEESESIRMNEE - MREABHNSHRITR, o
EACIRT AR 1T RERR | TR AL

Iz HEAR

B/ S LS
5 AT —ABA, EiE i & stk
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CEFHEHR

I ZL—M B3, R AT HEOAE ca. BEBEAFH, TP H&ea. &callDhde
&lca[ I DHI1E.

2. BSR4 EE R — N F AT A pa. A HFAH, TP B &pa. &(pal0]).
&(pa[1]yFo++pa B314.

3. HI— AT ga A EFEAa4, @A MAER S 4 AR R,
AR B A BB AT Ep 6 4E

4. J& main 25 F 475 i &ga. &(ga[0)Fa&{gal1])H14.

5. BEBAAFRAZAL AR TR E6{E, AHAAH L, R TBAREA ERy
FREEA A, BELAFER.

MRS E LAY, SO AEE - ERE L AR TSRS Eor
AT, BRI vRA A MR R, RBAEL, At PRI RE ST .
M —F IS, FHART int table[]H: int *table FREX AT ANGE . wblelliXFridiE
M T whle AR LAILE, BARKESXTIETE,

S, A iRt L i e e B it 1), A B M . He 4
BATENHAEE, CHREATREERR. LE 94 OLAREFERG -RLUERE,
TR A /) — SO —ER 4.

EHEE RN & AHEE

Zunli{int *pLr) tunZ (int arrl]) int array[1G0],arcay? (1G01: ]
f { maisfi

pErli) = 3; arr{l] = 3: !

*otr = 3: *arr = 3; array 1] = 3;

obtr = array?; arr = arrdayi; *array = 3;
] ; array = atrray?; [+&RHe!

b

Bl 9-4 B suBA0H R

W H) array = array2, 85 5 E—MRIENEHR, HIRERL “THBEHEL . HE, ar=
array2 H R EVER, Py an BRI MEAME SRR LA R— MR

9.4 BB Tt

AU R Mg PSS — TR MRS RY M , ARB L IR
R — AL R, XA B R KT E 2B IR B AT A (B Fortrn
R 50 R ALY RS HEIS, A0 i S5 B AT — B Al 1), 3K
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Fod RFisa

Pl DU P - FUN, MR 0 FN-1.

WIE AT % Fortran #2805 R - FEAGIEEED DL M 7 HAL Fiidh 1 BN, a4
FETTAMRETHE ARG . AR E, XPN-FESSENMERAT (AR 6.3.6 10, “Bf
¥ 7 (Additive operators)™ 117 T BUBREE (1), T ELIZ AT s 345 300 Mo By AT RES LAl &
PCWIIT A, BRI T 1 RS RE A SRS I T RIS 4.

TR 74 Fortran #2703 BB 2R B AR fel s HUBE (e i A S I ISR B I
BHIZ 1, RZEHAN PR 0 RIN, I EAEH 1 2Nt 1. A BEEs, AN
e, BUEIX AT,

9.5 FCANRH A SHR R R

B e AR R TR B G AR R TR AR, I A E el RESAE A
Sk AGBAE

1JH aliliKA AR R AT D B R AR R A o073 " AR N (R +(ar DR PRI $E
HRVIEE

2. IESTHOLR R IR . RIS S oM. R MR R R, — AR
AR B, [ HARRGE LR s e R4

3 EAF MR TXF, WHRSHA MR SH (BITTRAE R, -l P
ATRUEAR— MR, AR EIEE (BRG - DREEITT) MR SRR X
N FE AL R — P n B

4. B, S0 AEEELRBENSER, W LUERE VBN, thEtie LIk
§F. AVEEREMER T, RSB RESL FRBNEE MR .

S AEHARFATIG S, XATEE B ANAC. anRe X7 — A, A R
1T P RHe T I O B, SRR an k.

9.6 CiESR2ENH

FEANFR C EEHESHERM, TR, ANSI C #iENE 6.54.2 ATLLRE 69
SHE A
G “1]7 SR IN (FHESEOLILENTER). #2525 L4 % %540,

961 {EFfEHMIEEEREXIRA “ KAl

AL AERR CHERERIMES - HNSHEMAE, W Pascal B Ada. 1F Ada ',
UL 9-5 FSFE AT BE -~ A~ 2 4R .
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C &FEHE

dppiss roacray 0, 10, JUU50 of real:

TR AR, Ada

Lyper wootz:r 28 arcay(i. .50 of real;

Grange coarTay (9.0 18 of wvootor;

B 9.5 Ada [ 1
{HEANERE RINGNR A1 —iK. 77 Ada B, LHEEA RIA T ELLL A 5 AR R4
Pascal WIXRTT —#0A RIY Ak, 47 Pascal D, 4\ (O8ERME M Lo bis s 5k
B HAAAT R B2 5. () Pascal TR, & LI4% 0 96 AR WA ) — > % g4

var M oooarravia. . b of arvey o..3l of chas;

MILI[9) == v}

AR TR R R Pascal

var X o oarreyiac.n, o..dl cf charg

ML, 3. - o5

K 9-6 Pascal B T-

The Pascal User Manua! and Report W53 5 B 7 B2 ) B 5 2 28 MosE R )1y, g%
ATEAL k. Ada 8 54 IR BRI L B, TR RY T B I AL A B 4 e i
M5l ENARERIE R BN, BIEHA R I H R T RS2 -5
AR R P B AT L L, TP BG5S, X4 & 87T int F0 float 7 MR E
(KSR ARG IR B K B He R bk T I B2 I 08, 7 Ada o, Y BAT IS ol 51 Fopootis
GRS SRR SE - R, — Ik R R R, SRR T s,
FABARAN2AISVAT HiZ B RRAAREIWOG BIDT, (M 5T

BAAEMEHE,  REERH O,

B A&

e

ERRRER S, “BHEE" WENEEHATR

Ada BT AR B AR B e MR Fo B AR R R—AE Y
Pascal % & #5708 WA S 3UUA S A0 b 340 Fo B 48 2620 2 —HF 4G

' The Pascal User Manual and Report, Spring-Yerlag, 1975, ¥ 39 7.
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#o8 Ewss

CiB¥ EEAMN —MA 953 HAMMA KM N K, ECHTHEASRHm.

S R A 8 A e i AL

C W5 TR B A 44 U i&ﬂﬂ%@ﬁﬁmﬁ-MTﬁﬁEﬁmﬁmMﬁmcﬂ
WO REAL NS VR L S, (FRBEIILA K B B Lk 17 % Pascal 40
MR A S R Tk A PRI SR Y 4 ST ,L4mwimﬁmmmm¢,m
BRI R T b3 SRR R, 2L % 0 MR AL,
BIXAR FMEAHE I, FIRRE AR, R0, 5 KIS MRoEL (v S &
CHEOENARER, RETI R 9l RIZ LA b (B LF R MR k.
S AR . C 3 LRI S IR AR B 16 400, (AR W
A, RPN TR MR, VB AMTE S IRA A, LR 0-7)

L CEDH, TN TFmZAMAR 4 10X20 M) S8 F Rl
char carrot] [0][20];

HAETM—FE bR HEAMEA #G
typedef chir vepetable| 20],
vegetable carrot] 1];

ARBEMER, FIET RO carrot]i]]j AT

SR AR T IR RO 2 2 AT (" (carrot + 1) + T

Bl 9-7 $eHitds

AR AR “ L HEA”, 10 C il & 5br LR AFF “SRmsa . R A E
ﬁ&¢ EAERR FERE (B R — R, SROTET LA A — D,
REM A ML SRR & X M 9 E 264

CESTRTEME —H&E
BRI CET TR, e B4R 8 E(vector), &L LA feg— s fiim,
B AT AR 5 — B,

0.62 A5 MRS 5 KA
AT R LA B0 o S0 JL A R SO 10 0 R 990 0 1 5 e e
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C &'¥iiE

int apricollz, '3 1%];

LI 0-8 BT~ WA A A

irT apricob G]720090
ST sizeof { apricot )
[ apricol i
ink fFpr 31 0E] spricot
sizeof] apricotii] )
|
— "
apricol(Q] apricot| 1 |
%z (7ri.5l ¢ apricot TQ]

sizeofi apricot 1il [j] )

Pl—

apricot[O][0] | apricotfM[1] | apricot|O]f2] | apreotf1[}0] [ apricot[1]]2) | étpl'it'ﬂl[l I[2]

AL *L o= apriool (i 07

sizeotl apricot [t] [jT k] )
L]

IR I R A e

int v - aprical i1 /7 ™)

Ho9-8 EHFHMITH

RSN F, R EWEAMEIRERZ W, @ int '7 int. double 5 double %% . (1%
9-§ 91, WLIERE “HANFARRL T TR E— MR AEE T EER  MES
X A A RE P IRSA L Hm iR 88 1 IR MR B — AU ERIREN T (OF 242 JUi Rl
1), Meh)EiR, AR A RAREAS S EE, BRI R AR AT
A&, H PSR SRS AR, SR RRXA “ERE AP NEL A #E R ITR S —
AFEERT BIELI .

eI O AR AR, XIS T Ll B

T+

L++;

Kool o Mt 2 FFREL S BRI T — MR (WEMRNKTTER SR, w1
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£9x HibH4
KHDCRIEAHERN, A r Frfam A c iz b2 iRl i s A m =

1

AR P AR PR A A ————

SRizhtak

HERS!
1# 8 T e B

int apricot[2113] 5];

nt {*r)i[5] = apricot[0];:
int *t - apricot|0][0];:

HE—NALF, AT 3 1A o 8g-F A Sl AT (128 printf #9%x HIEAF. P+
WL ) . AHRAAFESHET B (Rt T E NN,
AEAEAZN, FM-FHRAFAERGTRAZ VFV, TALE 9-8,

9.6.3 WFEPHERNATEEN

{0 C RSB ERE T, FhAMN FrRRBUELr, XMRERY “47LF". H
T AT ARENGH TR GRS HER, FTULERIMARR “RAWT
PRAZER”. HER A S HR TIXAMAE, 8 Fortran 02 A REMGIS, BRAT “ 5
M Fsedtn”, ks “PIERT. AFR PnRiged, BREHENET AR
HAHE. FLE, WRU—A CIETWEMLES 4 Fortran BF, HEEREH N5
HE— X2 —TMEEF N, @REEP

Rl - P Easiit

C  mtal2]|3]  alOlf0] af0l{1] a[0][2] allli0] allWV1 allli2] BHE FEEAER
Fortran  dim a(2,3) a(l,1) a2} all,) a2 afl3)  a(2,3) B BARSE AL

Blo-9 f7LRevs 5 LR

C i g ' S MALR KRB RN FH R . GAIRH “BAAUNTRETL” i1
E AR (R EAT ARSI TR A R A A TR ) (T4 “ B A Fhis
A" MEZG%BA (i Forran) b, STk,
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CERBHE

9.6.4 TR ITHIG L

AR RTEE T, 4R W LA LIRS M AR e — A RS S ARG REATR 1L, Ul
FABHEE B AR W KE, @ T RG AR EorT & BeH ) K.

float bananals] = { 0.3, 1.0, Z2.%72, 2.14, 2t.e625 };
Tioat noreyadow(] - § .0, 1.0, 2.72, 3.14, ?25.4825% };

H A BN R LT BRI HIER T . P eAfr A XA PR, FR IR A A,
L H A Rl DUE T SR M ST .

shorn cantalsupe(? [2) = §
ilo, 12, 3, 4, -&;,
£y, 22, 6, 0, -EB1,

b

int rhuDarb{1[3; = § 0, 0, Oy, <1, 1, 1}, i;

R WRMERS — R ER BRI NME S, WAl B, Hn, el LRk
B o T AR R BB R B DI T AR ), SR R 28 400 A5 L AL N Sl s i U

MAXCEAN KR LR ER N R E L, BN TESOHRE N 0. U
ROCHEMRBZEY, H20E IR NULL: W TEFRLE float, TATTHE Y]
4tk A 0.0. LFATI [EEE 754 FRAEiF S 0L R (IBM PC A0 Sun RETH T T XM,
0.0 F1 O AT B e 1 .

= PRk

WEREN
B EGRAE, SFAMGERAT, FE5 00 AR TSR K 0 X
AE )

T - BT AR T E T AR ) T

char vegetables][3) = [ ~beetv,
*harlev:,
"basily,
rhroccolir,
"beana" };

MR R R, AR R BT DUR R A AL, RIS i
EA TR T RA T H M. Fk
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¥ 9%k BEailng

char *vegetables ! = { r"carrotr,
"celery",
"Corn”,
ncllantror,
rerispy fried patatoest }; /+ HE#E +/

FEEERYIGER D S E 1T “BAEER VIR R A, AAERaEeL
DAAIE LR e . JEFH L RE R 3R 75T SR R T BV SR L

int *weightsi] = { [+ TR ThRiE «/
{1, 2, 3, 4, 5},
{6, 7%,
{8, 9, 10}

R MBI F THA SR IT R, WRIEIE LA 5 H AR, SRS RLX S 47 3
gt IR AL 084 -
int row_171]

int row 2[]
int row_31}

11, 2, 3, 4, 5, -1}; /* -1 RITEFERHRAE ~/
{e¢, 7, -11;:
(8, 9, 10, -11;

int *weight[] = <
row_1,
row_z2,
row_3
b:
B EHR IR SN RN B A — B A . Rl BRI T S
[

9.7 Bi— PN

ZA N~ 2 ARIRET B, DR R AT N RUETRIERR . XB A — )
T REMAARHAMUNTRR. FBELUET. F - F AR A /I TE— 4101 IBM
HERNOAMYCREE A LM SRR . BORHL S AR A 3 7 4 FE R4 5 (batch
control mechanism).

IXF: IBM RACEIN T, FFAVEIR B4R M~ Burroughs RAFFIIL. BFX M
HAEACH) BT, Burroughs (BE§R “Rubs-rough” ({EZ1i8), X2 AT SR ERHR R
TRRETRIRRER) 5 20 HE20 80 A HE Y Sperry B 3F4 R Unisys 2 S ERBER 7. 45
IERSI I RATIES FHE, XA BM LB B ARE, EEFHME T, HHERER
FE— (TS HREFR, AEERM UIEAR, KRR — i EE - - M ERES,
BIEEE 4 ML
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CERXHE

AL TR B (Rude GoldbergyiAill#], B4l of LU B — b AriE ikl s &b Bt
WEa) AT, Mgt o CURAACE A R, b B3R, IBM &oRv LUK AR
WAL ek, RAALANEITHEE, HENMRIESH L. #ARENILNE A REEKmL
B AEME. 4R, NEVBMIRILE, SR — M Emiiik. Jiffﬁtﬂfl;‘l'fiﬁﬂi
MR UET ., SSSNE— BN ANSmitirnsh. TN LULirMor e, RE
FZE# -, ATE&ENREE. FAFEEFRIHEE N4 1M8&, RN “WR-FIR”. WE

9-10 Bh 7.
LegofR A
; "
A

Blo-10 wWiXFhi

hERME L, EREAREPSE P aa R FR. R 28, BN AR, kg
IR B—iEg, i —Ne, R aFRR R AR [, 85 TS AR LR &
Hhi, LAREBROLES T, XHTEEEE .

KGN AHINZAATBATR, HERBETHT 6 ], HAFTHLT A%
ALK L ME, Burroughs Fl IBM FIZR S LTRNIERIA R BI—H 17 F Xt
Rube Goldber & # . X IER T B /AR A6 B RBT A

MREE

MR/ RS

char gal] = rabcdefghijklme;

volid my_array_func{char ca[l10]}

{
printf{" addr of array param = %#x \n-,&ca);
printfi~ addr tcall0l} = %#x ‘\n", &{cal0]);
printf{~ addr (call]) = %#x \n=, &{calll).;
printf{~ ++ca = %#x ‘\n\n", ++ca);

}

void my_pointer_func{char *pa)
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FO® Aibud

{
princufit addr ol pbr param = #4x 0, &Dal;
printi{" aadr (calll) = %4x n-, &ipalb])i;
printbi" addr {pa(lly = %#x “nv, &l(pall]i;
primifir ++pa ~ %B#x \nv, ++0a);

|

main(l

!
printFi~ addr of glebal avray = %%y wav, &9al;
printf{* addr {gald’) = S#x -, &(galld]::;
prinefie addr igalll) = $#x ‘nin-, &lgalll)):
my_arrayv_funci{gal;
my_pointer_funcigal;

i

W R AT

% g.0ouE

addr of global array = 0x20900
addr (gall]) = Ix25%00
addr {galll) = IxzJd401

addr of array param = Oxeffffald
acdr (calll)y = 0Ox20800

addar (call]) = 0xz0%01

~+0a = O0x20901

addr of plr param = Oxeffffald
addy {palll) = UxZ0300
addr (pallly = Cx20901
++pa = 0x20801
WA LENCFR ETE, HALBDA PR AN P AT TR R,
1F LA i,
WT AR CAA A8 FAT8, AALZHELT A sizeof )8 R L4 R, HAHT AR
— KA,
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FHEREET, S FREQHANEE, 5 Le A NEH 3 A FHREE Tk

N

10.1  ZHEANMER R

FHEMMAARBIETHAEN. B, 2AENE, CiSHRGRATESHER
FIARFEE X TV E QR IR IR R AR M. N T By s A R R D M
AR B XM BONERD A (e, AR INRIFE HBEE. ASNAH R (R Y B5M
LHRPAD, fr C WETIFRE -RAVEARFE, ARgihRixeE L, i, SAAR
DERE T SHBHERTTPNME. WRETTILA LT FH,

char pealdife]:;

i LU T R RT3k e PR~ 17— SR, 10 101 A%,

peal1]12] ’_\

O] | | N
1 N
2
B

B 101 e —HREANERR

219



C+EEHEE
HE L FEHEBA VIR PR RIS U8R . AN CEMPI AR RIS RS LAt 02k
PR EEFITE NP, W 10-2 s,

peal1]2]

Lo B L1 L] L1

pea) 0 pealt] poal 2] peal 3]

F10-2 B B0 M AR R A7 Ay o
A TR S IR T A B A4 pealilljl, & ALIRE] pealilff E, £8)5 HUR RS
THE TR, MM, pealill) K #ism R 2EARAT N
Y(*(pea + i) + j)
R CXERAXEAED, “peafi]” WEEBH pea & L NETEL, RWHEHEE
RARIER, BESUERINE T CITEPRE LEESKMIEAS. IR0 rR B kst

102 faer R R Hiffe )&

AT AR 75 B - A~ SRS, D B AMREHR I - A F A R IR AL e
ARER . XRB A b

char *peald];

mErE®

EEERIEE

& char *wmip[23J4¢, “turnip” B4 —ANEA 23 M AL, BAREGERL
— AR F B (R A THF —FaNFETLERo#HE) . TEAT A
Ae BT &5 ——(char *)tunip(23]. XPME EEENF ERAHF (A58 “BE 2345

. BNRANRRUET T B &R T LRFWARERL A FHE. BRI A M T R0E Sea Mg,
ERMEHATRERRE AR, UREEAT 208, &Ity
char (* rhubark(41][77;
AZHESWA T TR FFRMIET S BRI ARG EH LI AL, WA E ARG SRR T SR R AL
Ko LR T
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105 Hadeer

FERAEHET G54t R—#, XABASTFTHFHETOHEALIEHETSH, XF
%ﬁ&ﬁhﬁ,%3$a%#7ﬁwhw

LA LA, LA B AR

BT Ui e 5 A R fa st 4 2842, I “Tiffe [&E ", “display 7 u¥ “dope &7,
display fF e E B H Ao - MeEtRE, AFEEE ik LIRS scE
& ANERREEANER AMREALT BT R BT AR R AR AR SRR
Ty, BECESZIRAT ZHRA. B 203 BT RAENLH.

| O]
(ffﬂ,#-——p" [op {vp 121 131 141 15]
.f*““'ﬂ#’% !
N R
\q |

B 103 50T 10 e

XA BRI N BT R N R SRR T AL, WD AR B
EYIEGME, WA LIAEEAT #H R T AR AT R ik

fori{i = 0; J <= 4; Jj4+)

raf0]
mmm/f_ﬁﬁ?ﬂ-

21
13t

|

pealj]l = malloc(él;
7 W IF A — VPR malloe AR x Xy A EUREISCA,
malloc{row_gsize * column_size * sizeofichar! );
o A —EER, HITEFERIX SR AT &R IR, BN L REIE 1T ik A AR
#¢ BP3% C Bl 4or Buge &ECERIRF . Eb T A malloc M4 HEIFRT, (HEE SR 44k
By M FEI RN LA G R

S{FFER squashi][lZHABRAE, FFDETEEREERE!

BT AR A — R AR AT AR — AN PR SRR B squash[i][j)RX A% aY
A XEr, 4k A4 squash £ 5 A4
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int sqguasn(237[12]1; 7+ inl BEAG _E8H +/

HA

int *sguask[23]; fo 234 int XA 11ilfe BE
A

int **sguash: J* int EEA AT+
REZEA

int {(*squash) 112]1; /+ 2B ¥ int S8 (KEH12) B454 »/
B AEDEABAFRETHERL IR TAREA—ANHITER 484, L5k, £
TR E D 1EH 24800 23 %13 B S48 3844,
JE & LR U, ART LR Ml 4o squash[i][[HXAL4Y T X, ARG ERBAELT 5 ¢
PR LR AR

S¥ALKA—F, — 1 Niffe MEFHR S TREEEHED Fhekd | MM 4 bz
(Ul pealil(j)). HEEFTHRTHEMNE FIRAT peali ][R T BER Y.

*{*(pea + 1) + 3)
RAZRMBHE? SOZRXHE. SN 2EERIAUMBELRS—K, TS
ED DA RN . R, XRE - MEAR S, S LEM N g

MEH ELRE—, WEEMTERENF MR RLR, BEiIF8E0BR FFIA
HISEFR R AR, & 10-1 FE 10-2 BoR TR 3,

* 101 — R EE BB char a[4][6]
char a[4}{6]—— -HraH iy ¥#3
LA IFRF SRR, a B Y) 9980
EfTRUPR OB, A RN TR GXEE 6), NS 9980
EfTH P EE 2 B I, SEE N KSR~ BNRE GXHE D, RIS mEmiiE L s b,
BATHI R 3. MHbEE (9Y8U+i*scale-factor1+j*scale-factor2) PN M 2.
ali]l)

[i]

E]| alll] af2] a3]

char a[4][6]F1 4 X &5 a B— BV 4 D EREH, SPAER— char ZRFMA (KED 6). HiLl
EREIE 4 MAME i A U 6 AT, REHRBSATMS | 21K,
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¥row Fibdgdr

% 10-2 FHRIEE LA P A char "p(4]

char *pl4]-— -MFHREEAH

AT RIS £, p RS 4624

EATHIBER U PME, LURS MR (4 MEATY O REE RN 4624+,
EITHEETR 20 MMthht (2624-4%) MBS, H “S081”

LR PBS W) HE. EUTEMBR GXEZ LT 88 B R so-1 L
EITRIE 4 MMHE (5081+9*1) Bz

ofillil
plilll
1) 5081 +j*4 i)
» o
3 +
Lo b s ol L
14624 624174 5081 +1+2 43 4

char *p[4|#)5 LK p R—PEE 4 MNEKMBA, FATTED— PG char FIHFE. FTellgangs
EIREER CRTFREE)  SMERSRERTE, SRS S T —AME, At i E e
EEEA P (A FOE RN TEABIRED | BUBESEAGE, i LRAESL G, CUbRMaE. BOH R AR
SR

EARFEZIT AT R AR 9 EEFN 2 -4 FRAEHTE TR RS, Fl, wmipli[ikH
hIER. WAL MR, SRS RE FIRGITIUHAER, Pk (D CEMHRIERR A RTR, ZY
D02 al 2180 p2IEK -~ R, ITIRA R P8, EQHERAITEAT 200 W B AR

10.3  fERERECH LEERE

Niffe ¢ &R -MHA N BIEFRMEET, BWHIT Algol-60. BiEEHTHEHMH
WREERL, MEPSATER, BREAED RIEESANSYEEE, XA AR
BT ERE S . AHKNARSES, KFEAMFRHCELLE, A Niffe BB HFHA
HEBREENE: FHEITEER -MRUET — RS R EE -7 e 8,
WREELM SO NFHE, BHDTFRHENBEREE LA 255 A28, mTelsmW FE
T A

char carrot[50]1[2881;
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C LERGHE

EAT 50 N Efr e, Mo fg— 4558 256 T s a), W0 5 85 sl B fir
MB—WA. W&, AERIREIR A, —MEATEREEM 7R B
g4l (LRGN S HAHRERE AR, WE 10-4 s,

turnip §0j [‘ fﬁﬁfﬂfﬂﬂ Lt | 1 b 1 ¢t 1

T
1 [ I
20 I I |—————ﬂ[1:]
131 I |*“~=—~—~ﬁ_ﬂ 1 11
[+ [
GOl qhhh“ﬂ:I::]

B 10-4 88 0T fF & e

WRFW— T RBHET R, TREFENXBTHFEIAUNT, S ANATEESE
PO, HUEARCEHIF SRRE4” RENERRAOKER—. LB A P i
7e liffe 17 KOV — XM RRMBE, F95 BIREN o LGB IR EG, 10 AT LA iof 45 i
MTF R - R IAF AR . B 10-5 Bor T X AR ik,

coar *turnip [UMETEEN] ;

char my_string[] = *vour message here”:

A3 i A A

turnipli’ = Ly _stringlo]: turnip(ijl =

malloc! sirienimy_string) + . );

strepy turnip:jl, my_string)

Bl 105 &3 — MERREH

REfHRE, REALAEENBNEHREMTE. MBEFEMRFE NN KR
BE, BI—AEIhE LA RBE, SRS, H— A R bL gt i 1N £
7 liffe AEAIREMEFHESETHEF RN M., ZhitE 7T R8BS FANHE (%
EENEEATH- TOE LD, FPEEMMEHI T, B ok TRy R 8 o
R ATESE ol
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F10E B

HEBFNIE ST SR T RIF R IEBAT

“HEREARIE M RAT BT AR TR UK, SMUHBEARHE A K
RAGIBALY |, WA “HdbataRet” |

I & FrcEC AR S8
ook char <[8](10]; chari(*) [10]; B4 Hott
4t Eoa char *cl15]; char *#c; o4t B Ho 4t
B (4TH4) cnar (*c)[64]; char (*c) [64]; T2 %
Rk o Xy cnar Yoy char #*o; Tt

FRZ A HEE main() B3 A F char *rargy iXAF 0 54, B b argy 24354400 (8P
char *argv[]) . EANREAMRBEFRHT SIS A E - AR, LR E—NEd
694841, JeR argv AR FE L LM F A A AL (E char argv[10][15]) , ©
APk % 35 B85 A char(* argv)[15](R3t & — AN F F 8204540, M K& char **argy,

RiEATESRFENTR

T TE SR E, [T E 9-8 “LEHENGER". BEEELAWHN “EALR @)
TR WA S RN R R BN EE (I ERHT ) FREILER.

XHAS NG, B 9-8 BoRk TRERFHE AL L NTEERIEEN. K2R TR
TR RS RBA & AR AR E 1. PSS — UM XA, RN
FEE LT b, ¥4 800E e .

B 10-6 B T EERBRIAS. BITTLAD:

» 3 PRI EA LA S, A M21B5] int B =4S R — M S m315]
int B Z SE XA MR ET

* 314 &: apricot, p, *q #BILACHE 3 MREMSHEH.

ENE 10-6 P& C KRB, EFiESIF—TF.
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CH+FERE

oy_Timction V] dint fruiTi2r 31 T0e
wy_funecicin 20 it frui- (JP33I50 0
wy_tumonior_ 30 odnt [frulini[3T0NY 0

‘ot spricotlZi[31([03);

Ty_furmctior_Zi anrioot by
Ty fuactlion_ 0 apricot 1y

My function_ 30 oapricot b

ir {*p) 375 = anrigob:
ooy _function 10 p oo
my_function_ 20 o i;

Ty _furetlion 30 oo b

Lot (*aq) [R1130 0] = Zapricot;

Ty_tunation_ L0 *o 0
my _Tunebica_3: *g i

ry_function 30 *Yog oo

B 10-6 A 45 AR

104 FaeRfd—A R

FCHEET, FM 85 TUEARENTS. BBEMS MRIEASE +xE
FEEE, BUAEE - P RETREARNKE, BRI R Sk

- WIM— RSN EN, FALENEE Carpe FEERIXMEND.

c BYEARE N TEMERAME, B0 EEMHNRR CTEGRN 0 %
ﬁﬁ%@ﬁ%ﬁ%hi&@ﬁﬁﬁ*ﬁ%%%%ﬁﬁ%ﬁ%ﬁ&ﬁ%#Wﬁ

CHHREIMER 4 A, KSR RS TR T AN
ﬁ$—ﬁﬁ?%mﬁﬂ%ﬁﬁ A—PHTERBIEIHGR. BRBTER o LA —%
HAFRMEPR T, Wor TRy BUREE. 340158l i —MemB g — 4o
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FI0FE Bopdett

AN ERAOXIREHATT O IEEER, fREMRUTR AL TraskinfeE, HEAE
IREPRTA THAH YRR TR BATAT LA I~ N RIAT, fIWE"ﬁ'?ﬂ?’H’Jfﬁﬁﬂﬁﬂﬁ'ﬂ"""ﬂi
Wﬂiﬁﬁf$wmm,%%%mﬁﬂ%MTﬁm UM TRETIET FUSEERAT Y, B AT
w, HREEGHE - %*Hﬁ%E,EX“'w%w@ﬁ,%%ﬂmﬁfﬁn

105 fEHRE RG2S

) L5 B 00 Al i, af DB ARARAC 40§ BB AN L (L iR 77 £ — A [nf T,
A AR 7 R B R A A A B, XA RO EBRBURTE . CiBTE B TINE KA
“IX P EUR S R A AR A TR DR XS, C RIS AR RS M AR, B
{04 M di P BRI AT, MR LR, LﬁIL‘J(LL.’HNM'*A'ﬂli?-'i%?ﬁa’filrﬂ]w;'ﬁi, 1N H.
W HAD 8 ALY, HIXFHMEAEE Y 7 C B SR AL,

ﬁﬂ%%ﬁmmﬁﬁhmmmﬂﬁﬁﬁ:ﬁmﬁrmdmywﬂﬁﬁm%imﬁvm+
CHERA array[x+1], CEFICERBERIE N acray[y B, KBRS T RUSEOPEIR, ik
BRI T Hﬁ”afkﬂ LM T R R YA 708 array[x+1 #4556 - -4 NULL 54t

PR BN A £

A R O P T L il L R L R L ol i 8 B 8 T AR L = L P R MR et R R R o oL e bR -

REES

S N T S Al e FetuiAn | A A ILE 1 R AL N i AL L L A YR W ¥ e e - e e

ECIEER, RALENRNER—NEEGSRAE

BARARMNER LA E AT, B b ERAFMegEa KT ACED
¥, BMEA PEEEA R AL R AEE (CESARANEHE ) . B, 4t
MBI T RAD—BISPYFA e R . XM E AT R £ 3 — B I FTA 4 47
P RS E N T RS A

Invero_in placefint ai][3)157})
F| F & AR i 8 AR A

int BIX01[3115]; invert_in_placeib:;
int B[5599]1 [3][5]; invert_in place(h):

BB T BRI R 6 = e dksn.

int fails1l[101i5% 9], invert_in place{failsily; /» Ak BRI +/
int fails2[9%995 {3 (6];: invert_in_placel{fai.s2); [+ LERBILEE +f

AR k18 it S Ak — K4,
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CEREKxE

THREZENEALAE CRETREBENSE. RTERRRKES 8
M % e R . T CA [y R P TR KB AR BR B, IR T RRNE B .
B 2 W5 7E R S — MR P HEIRAF R EL A

10.5.1 51

my_functicon{int my_array[10]1[20]};

REERBE AT, R GEERE/NY. FAEIaERR AT 10 17 20 7Y
int BI04, MIBMENLE MHEELEBRNEARHRSE T, SRR EIETEE
WHEH. B8, ZURERFEN—SNKE (B8 TREXTY. ENES
OISR T AR B RN A bk, H TSR, TR — % “#kit”
BT, BT

10.5.2 FiE2
BATT U EEMER T MR, G THXAEESERAH.

my_function{int my_arrayv[][20]};

(AR AR 2, BB —ITHLAEITR 20 M BBON KA. B3l DR
ISEED P

my_function{int{*my _array} [20}};

BRFL P (* my_array) R BTSSR T BN, KR LR TR —MET 20
ATERN int BARIRE, AR 20 4 int S5 TEAMA. FHEE, BIMBLEI—&
HICE A A 20 B A,

—HEA

BREMGET, Pascul RAFF CETRIRGDEER —— BHIEOR - SHE
BRAFEGGS, FEE Pascal 9 AEM, BACEERELIH—RMMEER, &C
BEETULRR, $ARE BB D, PR EAREAGRAE RESH AT AN,
A M RR R EEAE, 18T @iX A Pascal /K502 4E 384

var apple : array([l..10] of integer:
precedure invert{ a:; array(l..i5} of integer;
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HI0E  Fwndett

invert (apple); (B R REY
# T AME /8P4, Pascal MELETHAMET —A WS, A —HHEHAR
(conformation arrays)— R #FI% % “confuse’em arrays | A AGHA ) " EAHSE ®
B —#al. B FRAfBAZMEARAGRE, T RGRFAMET. ENFENT
t B HE—BRT R, FACERGEE TR LRET Y. RLHRT i iLrtte s R

precedure aifname: arvayl[lo..hi: integer] of char];

A2 Lo A= hi(h R4 7T wA BUHAG8G 4 ) FT Rt BT 4 340 24 F B A R AR SRR AR
BATHRA. BEREF, FEAARDAHRIHBA RS THEF B, E8ET HEHALN
B ARUER RS, BRIk 8 e A B R SR A LA A T B EAX
Ay

1 procedure alfname: array[l..70] of char};
E -——mmmmm e ~“——-Expected identifier

HAETEIRFAMBEREFEAA AT ASERR, 148, £NC8E
Bl RS AR LHR SR AT, £ Sun 95ES-EE, M4 H  “Puscal $1F 3 Bug”
B4R AR E A —ABCEH, DPascal 89 —8REIA BAMESA-AFEE, Fde, —A—HKRT
BHEFTEERHEEA (AAEHEYLERASEM LR R AT . AP E 2 —
AFHHE, CERBAENFHFESEEE —HHERATBALSL Pascd BFATFTRES 4]
Wi, LFRAHFRXERNVOWE AN, EREMAA, HFEAEETEERSL CHETPH
Ao— B AL,

- —— iman

1053 AH#ZES3

FATTUUREU S <Rl s R T 45U, e RIS -— 4 Diffe iR ARRER X
BlE—A—H3A, AT TERIEREMEENIES . PR b main) ki XHE A SH
HAISE TS T H P char * argv{}; KA, BIHRAES 2] char ** argvi X MR, ZHEIER
BA VBRI XA Wl AR bR MR R B A SR - N REIRN, RS
CHT %A,

my_function{char *rmy_array):

3E. AFRTHEARh—MEREEMIRTTAEMFIR T A LUXAE

Tiffe o) X FER S EBIE T o A EERTF B IRs SAE R A, B
BIGErEA, W HL BRI TR R IR A, REFA TR SRR ARG — - 0 A&
FH (4518 NUL §1 NULL), wLIMfERERFE. 2 THAER, JF8H —fSRUrE i

U DR Pascal FIIERER. —FHT
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CLERE

Hn[mffE, Bl a —® A BRI AE TR BERA - R . BMEZ R
FAARGT A, WEEEE NS arge, WRFNBNHE.

1054 FHiE4

HATTLLEB R RE — AR ERMFT EHEANER, U122 TFRIR, 3
Groucho Marx Wi “IR IR EEREREMAE, CI12EkeH NS EERTF1" 1,
Al fid T LAT Y B A 5k B bl £ B 2R (I 1A O 3

char_array[row_sicz * 1 + Jj1 = .,

ERBESRANGE, TTHRMRER, MR DT RS Hg, YAl Esds
TR I ?

B, W BHEAGEIKERE - RENREE, AT ELRs— 4wk
A, WRIEDUE IR0, E W Nk, SR A REN S R K RS
1, BA PR BT — A AR

s HEH B S, BFEAE - MHEARELE BRI A TR
e RIAHREEENIEASHOIR. FENM, eetsOREEERORHE, MY
LY Internet iF MR a4k

© THEA - AREBRASLRY, ETLIERNS A —A 0 Diffe MR, H#
TERIFIRIA AR T, A T2 E R, SRR LI, W TR, oo —
MCEE R D SR VRS E 5 TRET . [FIAE, B OB U R B R i FR R A A1
JE o

* CHMEEHNRE— BAREH. DI LR b R

AT ERFE R BRI R CIESTEN MREES. XFaH cEsEH
SRERERVBEFIET M CnBaareEs).

10.6  {ERHREEA R BOREI— 48

AV —, AVHF T BRI NS MBS0 R, AR TR BIR R 5.
MR HOR A -

FERGEIR, THEHEN RERE— M. HaE, TRk R EOR ] — AN o (o f e
HRTaEr, KRBT LUR MR A RIS . 8, FRLAN T i, — AR
¥R

int {*pat())[20];

R, paf B—Pe TER—MEEAE 20 4 int TERMAMIEE . SHE ¥
EEtO .

int (*paf{}y(20] |
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£10E Fibdgsr
int (*pear)[20]; e BW Al & 20 int TE R AR «f

pear = calloci?0, =zizeof(int));
ifl{!ipear) loncimpicrror, 1):

return pear;

}

PRA FIEEAT R AriE A P A %

int (*result} [207; f* BB —AFEEAL R 20 N inr LA MM AR </
result = pafi); /v BAERER <

(*rasulti (3] = 1%, I W R <y

REDERE, B -

struct a_tag {
i array[20];
Pox,oows
atruct a_tag my_ function() { ... return vy }

T S ERAE

x =¥
* = my_functioni{r:

MRV R EA Y TTE, RILLR N i
X.arvray[i] = 38;

THEER, PREARECTRE—MEM S0 SRR R GERE 2 5,

A1t 4 NULL 384T4 23 printf (A% 7

H AT B8 S AR 4t 4 # printf) FEAEiE — A NULL #3842 S- 842 ¢4
e AT AT R T & A5 5 A

char *p = NULIL;

TA RS

printfir%s+, pi;
FRRERSH T, MENFIEHE  “EAEK HPIBMPC L RAE K. " 442 4
printf()ff A—4~ NULL #4105, LT R 254 %,

FIRLE T C AR AR %os PRSI RL TR — e R4S es 454, & F NULL #
AR —MEH AT (B2 — 384, BEARBA-AFHHE) |, vl A ERAEEA
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CEHRmiE
“RIENATH” .

8 TALA 0AE S AL BT LT — b 4B4R, MR IR PARARMGE R A AR U R
1R BH printf H 9% GR5 AL -/ NULL 4841 (A58 540) . ML o F L4 lihe
*ﬁﬁaﬁJm%&r@ﬁ%ﬁ%?w%%QWMmmm&&%ﬁﬁiwiﬂﬂNMLﬁ%
AR 4 stremp() B i EAFA BT 97 A F ik printf AT AERISEEA RSB (R4
ARG AN E RN ) . R MAT A AT T b K BLAEHR

Sun libe BT H A Fik, Hfb—ik libe A NLET Mk, BT EAR
FAEY, RAESAMW LIPS T, R F AR —EM 5, o 84 libe 7 o) Hfe 4k
BHATY B, AF NULL g4+ 58087

EF NP SR v L T T S T A B el el I A ey 8 ey e AL 4 RN R L4 A G A R = ekt Te

e S R ———

10.7 {&£HEEHEIERAYE FshEEH

AHOUH A RUERAR K ICHER,, ST ARA. 40K 2 5L TR MR BN 5 RS
%#Lﬁﬁ&ﬁﬁ%%ﬁﬁ *ME%EWEWH%%iﬁmm?MﬁH PRATRE - R
FRRE AR e o BB, ) L RS A RUEE 5 U1 Algol-60. PL/L FT Alpol-68 571 M #1x A
m » HKEGB RIS = 1 Ada. Fortran90 # GNU C (il GNU C S 28 S50 RS S A ik
ﬁuw%KFMHL R E RS
IR, /1 ANST C 11, HUR AR ——FCA K A i (0 DU e A8 . A M
B, CHSNSHFRS, BEFAREERG T IEFER YRR A

const int limit = 1007
char nlum[limit];

A

error:inlecral constant expression cxpected ( , EFEREFERAS)
BATALRR “HH4 4 const mtmﬁuﬁﬁ—lf}ﬁ““ﬁ‘%ﬁﬂ‘r‘ﬁ'ﬁkﬁxk IEET S AR 1 e
o fEC+P, RFFRIIE R R0k,
7 ANSIC R 3 AmpS SRR L A B, RGBT S “ 31 D) & Rprior
art)” DIRE VAT AL, Fril SR 2 R0 IEARHE 5.5.4 /M55 P N TRIK 7
direct-declarator | constant-expressiosn ...

A

direct-declarator [ expression . ]

WREREANACNRN, SAMEEL EAFTR M, I RASILPHRIRAS, CiE
HRITOEH SR EIEOR, T HARAR ) K&R CRREER. T ERLBIEE5CELR
YIRS BT R B B XN T RRETT R4, iL%E,@MZ%W%ﬁﬂ&A
mm&&%mmm<&ﬁma&&mx&&@@ AR,
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EI0E FHbEH

AEFRERPRIRE

£ 1) strings FARAN —HB LA ASEFRS TR LGERELARE o4,
& strings 2B E R AT ARG B R 3 F —A Ay, KEZREEHFIN it 4
LA, 3o R A strings & yacc B A, SEAREHEFRRZLARINAIRATHELET
Bl. 45518, 4HRE &

% strings vaogo

o0 many states (A FMRKA)
8T
% strings vacc

cannot expand table of states ( LFEH BHLSE)

BAE yacc 2AMAR, CHNHARLER AL, TAREE BT K,

AEXMBRER

EHEFSTARLLE I RAFTEE, Bil, THTHEAZM ApolloC BF R P K
2jey:

00 cpp says it's hopeless but trying anyway {cpp RAFEHT, EERA R

14 parse error: I just don't get it (MHEE, KLEHEEE)

15 you learned to prgram in Fortran, didn’t you?

( ¥ AE M Fortran & 7] %7247, A FE? )

REERG—NA:

033 linker attempting to rduct tape° this *“gerbil- of a program

(B ZAE “EFRE" BAEPY SEHARSGT L )

CIFEI R SRE AR RS RE..

b (THARY ) FESTRANARTTULUELIRE. 22, SN2 LS Eni
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CEHEE

B, AR R (AR Sun 2a) 4% ) ERLMHAAFHE T —F£1248. AER “Bad
beh: we're in big trouble now. { Bad beb: & ANMAE R T A BRR ) 7 X AE B4R F—F switch
1% 57 69 default F 47 F, HRBEHBFM, 4 switch 15 467 F 49 defaull F &) 2 48 R 34749

A%, FELXEEQNRIATT. MA., AP A% L S A &I 445 13k
Freg oL, B B B LA R s S A T LA KA MG TR A T, B4Rt R R TEE
FRAT 94580 6 12 BAFBITIP R, R4 RASARBAE LR B A LM, AAIEE A,

LREF LA, BUERALTHN LT, SHABHIZT L6 biL, LiHFE
FHTHEEF R, MAAAF QARSI RARI S AL ( KFERM) . ALt s
A RBRE, & TS LS FPRSE AT, PRtk R L HUEE AL a4 9
6915 &, AR B - TIREFLEAFTHLAET,

RRREREARLEZE, CHREFRICE L T FM, 2RMATE £ H
ERABTEL, Zadditdzs, EAREAL M THRA, XEELTRT-

"hufier control block 35 checksum failed. (SR & Heo 1o Db ok ) »

"packel rejectod - inform supper. - rot urgenl., (ArHA¥EEG - FE I FERS v

AT HEGF AL, ARITLFRAFRTITHY,

BREEAA BAM, WABHM, FLEEEEMAELEE EEME, 0k, RE
%%‘?ﬁé’lﬂfi‘g‘-’klﬂ% HH A, to R ARMILAE 48 30X AEHL, ?J;‘TM&%E&% 3 5’*‘?1&“4@

A R B A e B e P E P PPN RPERPTE T R e e ek —

WAFANHE C BSOS ANA. BESTEE, XK 2 ol B By
AT BRI AL mallocOPEER ST (N HEAMED) /A M5 -— AN TEY
T AD, BINEE R HIX RN Tr, JENLEERE R S Mg | L 3 oy — A
feEtm bmiEE.

#finclude <stdlib.hx>
#include <ztdio.h>

it size;

char *dynamic;

char input[10];

printf('Please enter sgize of arvay: ");
size = atoi(fgets{input, 7, stdini);
dynamic = {char *Imalloc{size):

dynamic[0] = a‘;

dynamic(size-1} et

AR AL 3R FUE SORBR B AR R A B . 3y (i B2 WA K A amiB g, 0
MT@%%%%%%%WEE@EWHE TEEREE B HiE %%ﬁﬁwwhﬁ
""" FEANBEERKEN R B IBUtsA NSRS, 817 00E, XelsE
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FL0F EpEd

LA S AR

& Bug BN TIRE MR E

TUHRT, RANAESN G F —A Pascal HiFR LA T — K80, X4, THOMES
BATILRA L L AR RTH R, —F4, BAREHF 2 4F6)sdot, F R HH L6
S LR ERACT 12 00, AR g St TR A b BT AR ML,

A A EE L L3R % SV AR b G A —d Bug, AEAMHTE, —EH5 R HAH
R, #R, HHBPFRABIERAAN, ARSITEELEM (Fdih) . INERET L,
RPN L E®, BFERTHE P,

HR, BN —AREPRE, I ERERT ARS8, REMEAH 5K
A 4h Pascal #04, A TR L3S, 418 3eT B3] Sun 65 THEsEP, WAMM L T 4
R PR B8 2k A BRGHEEILT 12, Aol e B8 A Mt B 4715 B464, sbid, MEL
TEAMER; —AIET IS AR SR AT XA P BB ATRE AN A,

AR A 49 B R ATIS B EN R AR R ST S, REN R B IERN 0B 897 8 ( 5P
G RMNBEGEIE) . & Pascal ¥, KAAREAERBEARAIMATA (L LHIHHLE
X AFFAR Pascal $1—F4) . RRENGRERS EL LML ARG B Z A MM, 4
R, AREADIANERAGFBGHBEADT XA B HIRAG L,

{ESLBT I AN P P L T B R TR KA, HEH EARTGBHAGER A,
{La- s} B & (HRANAE ) Frefa)f) P8 T HRAEEH, FHRAFFiTetd,
R AHNSRET M FRLRF AR 5EL S, BREEEA Bug, RASSEH
ITH— AN ILEEA Bug 9 EE A SN ZIPBET 8/ Bug, ibil i LAZIFH A 3745 T 4
THHFEE R, AR A FRFEALIK, R0 506 HE— T, M8
BB, REBMBAGHHTRAR S BBEZIAN Bug. AR BEHI AR F4,

L SE P AHF SRERTEIRG A * Sabhts, B R BB ERN 48 Bug, MH
TRAL T £ (B85 PRI R E A B PAIRE T FEE, 2bF “ad
My E LRI T L ANAD, PR R T — R e F R E )

2. BFCRAM R LA, AR IS0 08 EATATH R He) Bug, 5L
e Bug TOARE Gt i,

KN A ERBRIUM LR TRETE Q3 KNGS, XA Erm -k aw s
WAE R WRETEEERSH—PEA, RGBT A L REHEMNTE, RErls
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CERHEM

MAZAHim. F - MERE realloc(), EREM RN MILTTR PSR/ DT BT TR CRE
Rl A0, RMAG ZREAAFRAONE, SREAFELIHK ADIHB, Al
1rhn FHRAE.

I MwRE A, FFERTRNLE.

2. WRTEECHE, B reallocQRBA MR, FBA A, R reallocOBEtER
PHAT o

3. ERPHINATEEILE .

W CADZor, KEL.

int current_element = 0;

int total _clement = 128;
char *dynamic = malloci{total_elamenti;

vold add_element fchar o {

1f lcurrent_elemant == total_element - 1)°
total elewmsnt *= 2;
dynamic = [char *)realloc({dynamic, total element);
if{dynamic == NULL} error{"Ceundn’t expand the table"):
}

current_element ++;
dynamiclourrent _element] = o;

}

AP, NE realloc()ef B R P RS F 185 . 1R reallocOd ¥k, ©
S IZIREHIEAA R NULL, X TG A 458 4T )

2 £

SRR #4E

%5 —/ main)F2A, %4 EERIGRA B, ©F—TRAGKM, HELLBH
A, EZER realloc() B /74K,

M o 53

At add_element() L P e U5 . HETAR FahA k4 KB e irs i 448, iX
B AREAHET? HEAER setjmpO/longimp()dth i i 4L 22 £ 18 1 14T b o TLeg 48
%= ?
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F10F  Bsdr

KRR A) & BRI E 97C SunOS 5.0 A g 2 1) 2 K TH . B AT R SERIAGE
LR (AN IR LB A DAL B U TR, fEZ BERE 14, XM Ty ThAR
V& RARAT R RIGE T IERL g R FR et . (X R0 A R AL R A s BN i 18
H, #HWE.

B P RARRAFER KN, REREAEFTEES Mk, i HIX A AR
RARE LT . N B REE KE RRE RA

» BRI LEM AP RB S D ARFAE KA DT E L
(FAEAR. BRI, HNZEUH Fhm AR CE SR,

» FRAT CIEINT F1 BB BRAEERAAE L e BRI T, AXFEAREHER A0 e E
MBI %, 1500k AR AR N e BT,

 WMEERINORER D, BT Z5 D EFHBIMERIONTE, IXFEN A48 58
A FEFRIZITEZEH BN 20, R BRI, 9073088 BT e HUEAT - M % F )
K.

« FRAERRERNTRATAAEF M, TR LE, RCARVE, T tibeg
WIEER . W FEERANE, XL DB,

B GER AM KR S MO iL R AR E, BRRAGEI BT R, ARSI
ViR (RARGICBIE M e R T B R AR P X Y ), T BAL Y fe i B 1)
IXAT e TR B8 s IR K 2= Bl

108 2R~ T— BrERRNRiN

IRBAEANP AL AN AR BFEAEREE

T PR A ) B TR — I B 4G 9 B B iR

A2 AR B BT A28 PR R AN L LM 65 164 L R IR B R R,
—FEEA+

HHIE K, Useret MAH C BE %Iz LHAT — @ SHRSOMT, FE#1
BUEHT . RIEE CVETET, AR TR AR BT A ER TS,
dy BERBHEN, BE AR REROEE T GIRR L —1 3 70 C R
T 45 TR, DIBPEFRIEART. ATHERER, X METHE T RS, F
maEENE.

% 10-3 BRI NLF

Rl - EFRBROLES

Hi: 1901 5 1 (511, 2807, SEATHEE 12: 43 52

FRB: Re: Al % B2 HF M.

237



C £ 3 gk

qE

BAMBETHOETR CBTFRRFAMD BEREN,
sa hsoxb; /% AT 3 AEEE RARE o

*h A= *a;
*a t= *h;
BATEZ QT

{3 T AR AR b (DI RIERZ RPN, QYETTHUTR RS Rt Rl i
Fo A B R E AL ST A4l
3tz *b; *h N *ﬂF g = *b;

Z ). *a F*b B )R Bb).

3 = lambds =x.(x == a ? t2(a) ™~ £2{k) : £2ix):
fz2 = lambda =.{x == b ? f1(b) ™~ fli{a) : flix)i
f1l = lambda =x./x == a 7 *a "~ *b : *x)

W —Fm R TR

tifay = f2iz) ~ f24{b), £3(x) - £2(x) else
£2(ky = £11ky ~ flia), f2ix) = fL(¥X) =lse
f11{al *a 7 *h, fli{x) = *x else

(HfEE*a Ri*b D&t E X, & a'=NULL, b '=NULL).

EER, BRI ATTEFMENR (JE+ beta reductiony. HI:
WEa b HHE: 3 =13(b)=0
R a b Ahil: f3z)=b, £3(b) = a.

K AT 3 4 BEGE A0 I
BOPRR AR R N — R f U FRTRE LREENERE I ST HENAR,
AT H) C P AR B 1R AR iRt oy o B R AT B

R AR IR AR T L 2 SR AT AR 2 A B SR AR A .

*10-4 T2 P0G B B RIS

kW —NETFRBEAYES
AM: 199157115 H, B8A, 2FXOEERTE 13:07:34
T/ Re: ANfdRH KM EHH M.
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#1108 Hbkd

WA G
KR ok, XBLUAT AR RS R (8 T beta 470K
11 0 Ak«
WMEaMb#IFE: B{=0Bb)=0
ME a Fl b Kf: 3y =b, f3(b)=a.
Ml VAL e Y
fia) = *b, 11 fi(b) = *a...

AREAWETERMHR, nOmeT “B58” B CiEFFY FERER! AT mE
£ C WE AT HA N e b 4e B AT 8 m M (8- #% %’ﬂﬁiT) fEEd, mE afb
R EBHNR, XM ES KM, A5 wREP MEERTIERTRER -4
ﬁﬁrﬁﬁﬁﬁﬂmﬂﬁ-@%%%ﬂ%ﬁﬁﬁﬁ%ﬁﬁmﬁmum%ﬁﬁ%%ﬁﬁ$ﬁﬁ
K, REFBENEP-AER—A8E, FEEREFAT.

HRER A AFAFRIR, DARUAATEER 2 MARSR AT, FELX MR e — A

WHIF BETEG clavse, MXH —DERHRE, CEIANEIEHN, XA clause BYH— AT
ﬂJrzM& (—FIEHINGESBEST) WERD, BT 1973 £ HiRES, “On
Programming,” & & #1%) K% Courant 4B %) Jacob Schwartz.

MRAIE AT A YRR DR AR ol TH, A FREX S RS54, A
ARG T T — ANt SR AGK AN sh . AR B B R T3 A 8 TE A2 T B
BEMNTAZERERE.

— T B REET TR TR R R £

A RREES: T rEdTHEAN
B AR AR A G B 84 ARG A A A R R T AT

PRI A EEBREMIX LA ? B A S A KA RS A, s
BN S 5RRMAEHREERY, BARSEIRTRBEFNOTEN. - SN 0ER
:ﬁ_:u

HEARY, NRTANRFRTE, EMERHOES MR, BE ARG —
T HSFEFRAT BBRAFTE Bug? MBS H A HHTRA ? F-—4 B T LR 2
B RN BEABROY. WMRRE—ADATENERE: “REEEG? 7 WS B
AT, VRAEE RS AR
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ot

CEF 4

F gipEw 7 g

HHNETEAXEFHRPAME, F BXEREA4 3 SNBERE Secal
Processed and Proofs of Theorems and Programs, TE T Communications of the ACM, i 22
#, BS54, 197945 . f14# Richard de Millo, Richard Lipton f4 Alan Perlis. X382 T
AL ARTEREFREE AT, O RANE R AT 1T, RUFRR S nh ¥ r
T SRR TR PR P IR AR RS R TR IR R B I R
EE" T,

Wik Bl WA A AL ot AL LAy Yy i m e Ty e w ke

BRFE

EraiemagEs

OK! # ARk, BRI AT ART TR AALI AT, 121 mmiit T 2B 5 2 A ARN A
EAE SR ARFRBAR T, BHR LS MR RARTHARNST.
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7
7

i AR C++ ARG
1’1\' f%‘ C ’ ++/PNTin D
CHZ T C, #M% Algol-68'Z F Algol.
David L.Jones
R/ Cr+rE 18§ 4, M4l protected abstract virtual base pure virtual private

destructor & A FE"G7 kLK K B EH LABER?

Tom Cargill, C++ Journal 1990 5

11.1  #) OOP

HESE C, BTl C+- AT, B2 diFmk. KES Cr+HEFE =M RE, #
ARCEERRAR. RETE TERA N, BERSREHM, TEAPIRBECHETFES,
7 AR, AEHRARH, C++& ANSIC W NEE, TEARLM#AE ANSIC. Fif C i
=R A C P A SRy, ABNBRE -KE, FIH Tt (BE, B8N CH
hiki, BEECAREY, LER-SERES. XRMAAMIKIEFH Cr+RmER
“object-oriented paradigm (IH [F) 3 RMIFERD” 1 “HinBf” MEER. BEWT CH+FH
—Ei  ab, REFTEHEEREE C+r REERARN CETHMBELE, #
HRREBAIT,

BREARUTEOEOREEY, ARBMIFEMET IRLENARE, ¥TIH5AHIHE
FE, WA RIS E M B TR E W LEINAH. OOP HERE, (HEEMAMNSHIELRILY

' Algol68 B BEAME S, TRT M TIRARNES Algol-60. Algol-68 BUIERE, BLUEH, ®HLIEH, HAEES
ABUAE “EREBR” o Algal-68 IR T Algol-60, RIS HHAHEE, BaTHEHTE, Alglss ilHbELTHE
2o BEAKES CH CHRRRARHE Algol ZEIMXE.
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CHEHE
A R AT TS

T 1 % AR AR (OOP) I AR DM HEAEIL, Simula6? BIXMBUSRAREK, 24y
a2 MU 1. WX EGIRR 5 AKX SRR R E AL BRI
EXATREM, A 2 80w SCER ] 0 n] A SR A 0 - B R RN X LSRR I AT
BFRCHA A A2, FHEMNEFRLGeIE T, TEREG 5 ORipEs
I8 LA “class ()7, X T MM REEMES T LEARE, 8% RAERIEF T O0P
AT A A REXT X e S Sg . Hovh- B b

0@ of FRAZAE S T R AR A, Crrifiat £ egiRd LaFeoR, @il MEg R
HEBpEHE, BRAHIE T A EERE T am P o5k,

WA, BYIA 7T BTG R Cr+lieih 2 e, HR s s i A T ML
FO, BROMEREREARNEERL Y, XF, BFE CraETIRAMTSELEE. 1A
MTIER MG 28 OOP (9REEME, JEEA CrARCR R MU L3P e, X BEE
WMo R A% R RIS PR L LD, D VR S MO — B R B 0 R S R Bt L
HEEELEIRE S AR AEERTHAXE, Wt AR — R H A RIE R 5
RAETRA. R, BV ECRATIR MR, EESE P FHRESTA RICE S M
ANF WL, ERMEE SRR, HEME CEHST T UERBMME KRN (B
11-1).

*11-1 T (6] 3% ¢ B3 G X B E

x & E X

iR (abstraction) TR TERNRTAERNMITILE, HARHb T 0 SR A RS 1 ) e
RAMRE. MERFRTES, HHAMEHERH SN 00P #51
F(class) FR—MAFEXER, ROEBE in RFFMNAERE--FE, RBEXBEENT -
BERENE I EEE CDERZES) |, BHHIRAM AR R E AT E Y
(KRBT IORAE . R Ml R A RN R R

X} % (object) KXW TREZR, BRj TEER int KBR - NEE—F. MR BT CURE
4 # (instance)

H¥(encapsulation) | fEEM, WEAREASH &K, AR 1. ECETF, LLMRE—PHER
WESg IR dfl. B2 LR — A ZENNEN T, RRNEHESER RS
EEEN LR, Wi A mE LR — T

# #c(inheritance) BE— PSS —RFRA — P BEREMER PR RS R . B
RIRF AR RRE, HTLRETES IS, e LIR30
BB NEE R 1 CES EDFEMRRNEE, BECM & TN BRI
MEFE
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E11& GHEEC KUCHTEET

1985 FLLRT, C++H8F & “C with Classes”, B AN TS A LA THER FE £
IR MR AR “C with Classes” it C & =5 10— M H S FEIUE He, fRA SIREEE,
TORF . B, AGTRIRTTE SR TR, £4 K9 ). B inA
Pl Crvdf (FEEMARZIR. ATHHEZAEE, o6 M Cqr “ERIMEr AN
ZIRF”, A TE CH+I IR ME R R M LM LR, R8RS In & B ARG ? uLl!
AT R R G SRRl T

BATH C4dt ~MAHLUEARNE & AR, —4 C S8 Maim K406 40,000 T8
Y AAT, T CHe8 i SR B MR BE R E W, HEFEE,

11.2  #hS—— gty Fokr:
AT SR FE N E | N i T FRiE, iR MB® G,

T2 “XE” t EERRIFRMIETY “HMR", BB T R Ia
g, W NRER R, EOININER RS TA 12,

o A L, T TH R AR R 4 R L A P . s

MFHER

e el | R T WAL A SR Tt

KERED: R

WEABERANE —H T (wAE. LB EANAFATENAZS ) , HiR
BN RA — B 18, TR NEFRMER R, RiLREAN T ine AR
(o TIES 8, XA EF R TAART ) . BRI NIE, sELEUAT "R
A BB AR RR HREIEAN | MEF EEGRE-ARIRSHFRE, 25K
EHF —EATLRN EW Hme,

*11-2 AR S
K E B %% T it HIEET
“Car” ETBARN— DAy “sort”
BN BRI & SR R0 A - A AHEE
Wi g% Ml A BHRECH
AL B8R K | BT AR L L.l WG
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CEXGHH

51
o T M | iR IE Boesef, #HErET
HAEELFTREZRTE, AL | 0JFRENETHMR RN R R LA /IR
TR | B, BIUTRERE 2R
! IR (e
mﬂﬁﬁﬁﬁﬁﬁ%W%$;E$Wﬁﬁﬁmﬁgiﬁﬂﬁmr% A+ Bl B fE g Ay g
M i e 28 CEE RS S R AT RO T bk EEFE Yy
R R TAHETIRE FEAERAREZERRREY P 3N E T AE i -
YT, BB B AEE F R E R T HFHE
BEREAT I B EATE i (IR, #EARE. Shell
ol He2)

WELE R — P ET RS, WAEABHASROMEILTE | SUERZRES & A LW E
MABBHERFRANRAEL WLR HIBUNIE T & B A B T
i% "k

HE: ARHNREEE FFEL YR BRHI. OOP if &M CH+ 4L T —2bh
T, S LA < JeE " FRl T CERST, AR, mhREFERGHK, FAE RERRF
RLILT 5 H #5:

o BREARHREIMA, AR AT L.

o AR SE—S B ED. BOME TRMEN 2 LERERENES,
AEHFARRIREATLR EFERENIN.

< B—AE R RS SR RLNHE TR B RS X ] MBS LR, 4 4
Z AR HNIGAE B H

« ERAMEEAME,

CIESHEM A A E L H BB (struct. enum) RS . W7 XM LFERIE
MR int. char &) —HITE, FRBEAE/LE-F. BT “JLF—HAFE” EEA C
EHHAAGTTER P E XA DETREN . <<, [|. +BREXBENT. C++UIHERTIiXA
55T . C+RIBFHEME A ZhHS I FAINEAIL . BB AL GE TG HAFERLU LB RARE
% XHEGHHFLE CETHALEN, FEECESERRBHE.

FHEBN T — PSR ECRAER, CHERH(class)iX MEHREE. SRET ML L
1 FEL MEREXNBREN TR E SRS PP AR N EREEN SR AT
—iz. CRINURET —M HRA LR ERE S PEAHEIERAFEE A RN
— R H e A,
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U E TEEBC FULCHITEET

11.3 B EHRARTY . BN AT ik

A B SR SRR BRI £ — I, SRR ATT B T OOP 18
AR MBI UL, RATR AR TR C eS8 I 3 M B R
EH AT, A ATAF R LRSS X— BRI 08, BLREERORORR 8000 37 A
AR

e L AL Ly me

KA —RIDREIFMA X R EER R (AL £

BAR A BOT AL R B, IR ARA R s it AriRiE . BB S4GE T8 .
F2AF B AT AR S B i 9 A B 808 0958 HIRAESL. Tloat, double, long, char %, A&
BETHRATEELY, BRATEEHAVNE T LA ML A L4 £ 2 69 354F. X2
£ BENX, AATeIE R0 T8 m A S0 L H O BIEE & i, R4S
FEFRBARFRS L, o AN EE

AL AR E T - AR, CITAARA RSB E M A £ —RE S A
EXA0K (ECHETIELEN ), L kst B ARA, BENTRGEM S
RIBVARST R P AR AHA FEBITIFFE, wR-EHE LT, T 851567
AR REVAE T O A AR, AN Eie B4R R BISGE LA b 18 E017F Bk H —ik

U8 »

— \\\\\‘%mﬁmwmmmﬁ
'ﬁ*
/////'ﬁﬂ‘ﬁﬁﬁk¢¥ﬂ
—_—

LRI >

AR LRSS EREZIGONLET. SRl A 2 LUk E il P R

#1 R8BS AR BB R M AT IR ) B E R EN T HIEG AN, B0 BB R
VA PN KM G AREE, S, BEURMARE XAV BB P E LA,
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C v H 5

114 Jor—Sede—— R P ORI A R SORR—RERit i

C+[BHLRE Y T OOP fyEtE k., KRt B EHMELIT. R E—MARE, R
char, int, double FD struct rec *&R}ERFI—# . FLI, HRLOAHSIFZHMERLIERITGHNT
. FRER—FF, AT E#HTHESERE, WRECHANHFHEHERS.,

WERPER—FF, WLOE R S8, mEAS Mttt BeEASHLE, T
EARBRGRNAT. e EES. PR (—PRAEYE) "L RAEN IS
E“#H%%:

Vegetable carrol;

IXE, Vegetable B— MEMZFE (MG HERUWAOE—EALE), T carot Bi%HKE
X R . BRI FUATL TR LR - MBI,

CH+E LT R P R AL

v PR SRR M A R A B R AR S —

« AAHABRY TR .

< WA EEARR)SCUAIE W AR,

£k A M P XA P AR R AT

KREFHERNGHBRE:, — MO AN, Ao b abi b F i IR 00 B0 4G
4, REFRATELAY BRX R R LML BEA, R B R R iEE
R B2 906 B b 4,

CH+RELIT LRFTA AW, ErUEER—AEN, WETHETUIEA -4
LRSI, FEE AR R

class X4 ¢
e iEs . A
HEEH . A0
Hi
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FUE GERC AU C++THEFT

11.5 Yl

VRS PR, R TN I I A R B Bk . Uy R ET L
& M3 R

public J&T public {5 A PIEERATAMBENT M, HAHCETATUE ARG . — L R
BRI B W public, EW A GREFAAE A F 6 I G S S B AR L 0 HAK
A A BT ORISR, SMERE R RS R E, IR T AR R
A THRIA 7 3R

protected & prowected H1F=B3FT A R HEUTGEE 45 71 B LR A RBTIRE BT K 0T R L .
private JB T private 11510 HREHNZ BRI AL 01 BT . private /S IFE IR AT I 4 T4

LAY (LA R AR T A

HALHBE M RE L SBW Y aEE, Sk friead 0 virtual, X B8 AR N
REAT &AW, Mmbid s MRBTFRN GO BAR- - NEEHE, B4 SAR P, friend
M virtwal XH N RRBELIMARE S,

friend BT frend WRABEARTEDRALE, A EIET @ E1EH R0 private #1
protected B 1. friend ATRAR -~iR%%, AR ot
virtual FIEA AR AFREEX - B, FUXDNEENET, 757k

HH CHrArE MBI T A TR0 COURSE X3T16/93-0121), #INATH § MF
FHEICETEL “p” JFL, XEF friend %A LN protégé (X AT RUTHE CaafH]R b
e, FRE-FRAGATHRYE, friend BHAEEMIR H). BT virmal RiZEL%
placeholder, MELRMENGALE “pure” IR R FEEIZ EXTE, FLINVIZTEL Y “empty ", 1XFf
0T AR miX T 18 S IR . BE R SRR, B ef D -
REESBARSUERAE . arfii e, FRASHRMBIIEET I B

11.6 75

C+EMSEHIE NN C A, WALERE, RE (BE LI S8, Res
e~k RN MRAEAHERRE- ML, BT AL HR IR, ol DIZE40 36
S CRAEH (M. XHE, 2RISR ASI T,

DORHFRERERICHER: ANSIC T AR NS const AR FEMA TARNRSAAE. X E LS. U] L Cail R 250003
M, F Cr+EEE-T ORI TR Stk
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C ¥ HE

class Fruit { public: peel(); =lice 1 Julioe(l;
rivats: int weight, calorles_per_og;
I
Fd BE AT

Fruit oelon;

106, C++RNERG 7, BRAITE.

R A R L AR e e (e @ gy L s kst 28 B L el L A o o W L | A R G Ty B, Tt £ B A T e G o ekt bt

mIEHLAR

L R e e e et e, .3, 8 P Ltk alanr

SR MEFEIT 1 CHEEF. .

AR Z XA CHEF T, CHRUFEF LAY AL cpp Ree Ko wOEH—PE
M AE, A LR R, A Ae—A “hello, world” EAZA. &4 JUA Fruit £65%F 4,
AN R T, BFH TOHAFSAR Cr+ind .
co frult.ocpp
Fo C Ak, ARRMREZA Co+HBFRERBAT, HFFEMT aout LM, AE! &K
BmE, ARATRAHRE T A Cer X,

BN e b TR B - W SR B a8 L A b B e R

R LEALA sl ¢ AT L R R R A LA KA LR R R B g A T

VB R PR BTSRRI SR, AU B CESRERII AR XAt s Rt el
B g RIBEE! BELSHELABT K. k2, £ lw-mlﬁ] C H¥
I=EP

EEE E¥E (FHHK) (/v ER O+

R (X2 k" RIERNR:

HEM %% F:PE (SHEAX) (o EW O+

cHERCR CARTOE S EA . RETWH RIS ET A RAEE, g
AR, HRABLTCENLRER. WR peelk I MBI IR ERMNE, © I
AREM T

clags Fruit { public: void peel () { prinLi{ in pesiv]; ]
sliced{);
juiceil;
private: int weight, -alories _per oz;
¥

WRECHSEB AR, XS T

class Fruit { puklic: volid peel{);
slicel);
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FlLE HEHC FYCH+TEET

Juice{);
private: int weight, calories_per_ou;
i

vold Fruit::peel(} | printf{-in peel-); }

XA AT HE N ERENA, ER ARG N, & o] BLB R EH] kg
I, MBI AR E . - EE N TSR EN R, R ik
BEFEIE R TT, RTINS ALA P REHEAAN . | FESESRIEL AN
A, BTUURIER PR ek 3.

WA

85 R R EUE

# Fruit % &7 slice()A= juice() A& il B8 %0 B S8R, 417 7T A M I peel 6 & S AR 46 AL

1 ERESFEET, TEAR SHPTHREEFRIMBAGFH LT AANE 2K R 0G4
Ve, {2 A%, AMBFREHEAAAR RBTP KB L, BFRENCHAM,

2. BT ik RHGE B RHAEAW AR, Blde, slice() BT FHBEF—MNEMN AL, £
TE SR AHE, juice) BB FEE AT S, ETFHEFORAF (BT £
AR, £l e NaRAESSenE U E XA m, KiXii ¥ £ P private
HHHBERT . HAMAR REARIFEAEN, KEMEHSRFEAEN, AT
&,

117 fpfof YR FH b el

LBEATE - T HARRIRRRBRE BT, (R0 77 T8 M 0 8 07 o 3 Al mi B 28
FIEfl4 (BRBRRMTER, RENER).

Fruit melon, orange, banana;

main() {
melon.slice();
orange, juice (1;
return 0;

1

B, X R RAREBORA, RATE BIES . 2T AR - AR,
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CEREKHE

HBOTE b+ N, SGARNRERE “BUINE, MNEMITEENIEERE". MR-
AR R FE LGB T BN SR S AN i SRR R R AR

TR A 1 this G B8, PR RAMENZ AR, IR AR
ARSI ARG A L. ER, (R AMEANR, MAEA this FREMFR BN, Xtk
TAGH RN,

clags Pruit § public: void peelil;

private: int welght, calories_per_ou:

b:

void Fruit::peel () { zrinti('thls psrr = %p', Lhig!;
this-s>weight--;
weight--;}

Fruit apprle;
printf{*addregs cf apple=%x", &apple!};
apple.peel () ;

L e i 3  p——

IMTE AR

VAR RER

1. AR AT G BT F B %5 ¢ sliceOFe juice) R T F %k,
2, AE—T this B4t A TR AL ELEAN KRR R F—AS4L,

a3 i MANHTHIE

BRXEHXRELRA —MHEER LM A B, W Hag i,
HRNRNBRARE. 52NN, RUFE—MHERE, HOTHEE. SNREHEY
ORI H AT T E AT delete 31E, RIKEAMERKEAL) 1, HHEREBAZER. &
FIRAUME R EE R, S BEAT— AU T8 -SSR 20 TR LR S o
74 NSENTH A 2 S 4F— A DREG 5 EE R IR 200 5 28 A8 24 1 T8 L, (1 B S AR
FTEMBIIADUE BRI B, R BN RBTRA S, MR B R RN, WY
SRR AL T iR HOER AN BE Y () K private #ARHLR . Bk, (REBENEH — MR A KK
Gl PR B HAT TRk

MAFCHEEME, TR —MDMREK. £CHEHTD, REEEHREN ST X
RO EATIIAL, RTRECRERVBILRE. Tod CHrR PR L MR e,
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EE REEC U CHTAET

WA BHRK A ET]. WL EEERAENE T
Classrame :1 Classname (argumentsi {o..):
L Fruit 28 4441

clags Fruit { public: peel{); slice!}); juicei}:
Fruit (int 2, int jy; //#98 0%
SFruik(); /1A Ao 3

private: int weitht, calories_per_oz;

1i

INECE L 4

Frulit::Fruit{int i, int j}{weight = i; calories_per oz = j;}

/3R BB m A R A AT A 4

Fruit meicn(4, 5), bhanana{l2, 8&};

P REELER, PUARERQS R, MEMITRESFSFR. XRHE
BAANAISL. BRA—NEEOIRN, WA ESHAERA, BFRAGEARN%E L
WETBGEARE. & TERMSENR, SIS AFEFTTFENH 85 IEA,. X
PP RN, S IR S s A

R ORI SO% R T C I 3o “— VLA E S BRI BT L Ak
TR ERFETH TR R, REBRERGSD, FRER T CBSNEL, tls
P (KR 45 AR R B 3B AT I AR SR ST,

MIEPEER

— L AR T {E

A4 Fruit REHHZE 5T 2KE, EREES—E pintf)iE4, HE—-NAEHET S
Bl—A Frit #6455 £, §EEAZH 69 LW FIrstinclude<sidioh>iF 4], RE, FHHFMiz
ATaout LM, FEAUHRAEF T LB A AT THAR,

118  #k— R D&% S aER{E

S PRIEHEGER T N —B RSB SMAREBN, TR T MK, XRE
LT ARER, REMFEd AL, & FARN LNk, ERI%KR O0P Hiks
B2 — BAMBETE CHEPREATE. REMUIT AR, DEXD “BE LR,
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CEFiEH

KEEBT R HRR

AR P — R, TR GRS E Y AS)TR . €Tl Fo—b £ 4,
LA RBTUL FIRGEESRAMNA B R AR, CLT AN~ ERR e —seidfe,

MARIEE TS LIRS E L. — MR LRI RS (nASE TR JRAEH
FOAMHRRTIRA 2K (B DNRT . MUK FERIZE 57 425, B RT S 8T el LS hn &t B iR 44
shape AT BEA C+ 30K i A k7R XM M MMIT BT+ . B NTE 9 shape JER),
MET LR B £ T 450 1 circle (). square (IF 45 0 pentagon ( 14 %, #
AR AT IT 4l 2 18- - AR B SE (U 7 0 F ——30 T Ak 42 402080 (1
B0 SR SHE 5, DA —ANBUNP FECESFRLE, SNERTHASCES
TR AR AL 2 AT A R

ShAly b A

&8 C BT
7:%1*1‘% s ik e /R.
A g

N

N . W AER R i

/A Fh long  imt char

B 111 SRR H RO T
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E11E HHEC U Cr+ePEIET

1E. L -,

o HRASIVOIEEIRE LS (R, S e, LA TREN
A TETERN]. Ami LR AT 3244,

« A FIRFLEN BT - ATHE. BOAVETIIRE TAREEITT, BrCAs IR MR
LAV S AARFT PR EAUHIGTRE B s FHH k. E1IHAE
2 e TR EEA - a S8, eI s A ClAEKTLT RHES ) 5%,

» REF YA TR AR CEISHSL M TR SR R E R,
AR O OB KRR USTRTIONRI , A DRSS, MR RRER T (.

« ANBMRAR T 40K T R ERAMENNEIERSER A S, 2018 5 0a — S f 5y
fit, WFEHRE LR 4 FUUE SR CITE, B (R ANY 4 Bt AR
PR, HALE T RN -3 438 B R4

AT CHE R RBE RIS, w2l i b

< CiBSAMRARUE L BRAGEE (composite type, MIHE . & 8%, 111
W NATTEAN), B2 RFERT (scaler type). Fri BALLF -— M, S8
AT (IR o S A A8 T 4 0 ) o

o BUAERBIGAT 5 BAERBTAE, EMIT M -, R T CRER
Bl

o BECGRAMOK T R AN RN, WAMEI A A SR a R, SR
BRM GRS

char th/B TRHER, TWBERREE D (—128-127).

FUEBATAT LAG i - FEMER 1B b4k i B A AR C B R H AN %, 0
By TATESEL XS EMEIN T CREFERREARALAME. CES HRAGRER
- FAR (DNELENE -RFD WFBE, SR T A SR LR K B S KR
¥oihob o FriL, BEALEAREHRPHERHRDENEE. O0OP 1 — N EEB 24
Wi AR SRR B HIE SRR R A . CHTBNEM. C BTl F g
S ERH T EF MBI F R MR, SRR LRI REZ KRS, FRHEI
ElaEEF S chlavion

WM — Aprle (FR) 2, BEEE Fuit OKE) 0BG EE, FHEEEIH
FIF SR XA R T TR HAE KR LR RE S A L,

» R A, RIBCARER S, FEUMREREREE, K hE S, BIEERE
LS it it 5 PR L bob_for(i3k S HR .

o BIMFSERER (DE AR CERBERET . AN AT FEmEs, sy
HREMANTEAZEA . SRR RO B 7 243 make_candy_apple()2R 53,

COSHERAT RN - AT SWE TARIHMT | TR T LR T A [ 1R e L, Brbln LA
LA E TR T EW]. —FFIT
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CERER

BreL, Ffili PR ACK R LR B, BN Uk AR EE. BN
R ETES X e i m s B s, 28, ENS5I3HIEHEEM EEE. o, A%
Lo, AN B A S I B TR R T 1)

ey = g,

MHER

e s i .

Co++ WA LT 4 A

BEARAE B A Z ] (0 R RFZ R ) BT
ERAGH Fdo T

class Fruiz
{
pubklic:
peel () ;
alicel();
Juice();
private:
int weight, calories_per_o7:
b
B KB T
clags apple :; oubklic Fruit
{
puklic:
wvold make _candy_apple!float weight);
void bob_for{int tub_.d, int number_cf_attempts);
b

RS L Lo E 2 b o

Apple teachers;

FIE BT R IR Apple B4 Fruit f#8FBEEEL. Apple 2R 45— 171 public 3%
B EE T IR RSN B EE T SR, BNMEEELAERL RSB AANT,
Bt LARRBR & AU

BARMELNE LES NBRAKRSR. WAELNLFEER -MES, R RELMN
. BMERIFEFEERE, CHMRURESET, SRR EERBAEREE, TH
CHAMEBEMRANR AR RKER. CHFRBIUAMERN C BEEEARNEM 1, 7
AL B R TR AT,

AEREDRAHRER — P REWAIE. BERAE PRBAS LR n 5,
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B ZE EHEEC FULCHTEET

EHAAITRERERE, R R ENR BRI 28RN KR, REEFHEIN B ARE
(RURESEM — BRI MR, k. BFIR. BFI5F). BIAT C++88)n T B (template)iX
TR e T TR,

BARLRIRARRH N —ADBR, MM, W AT A SO
R HRER (MBI RE— M ANENTF B AL AR SRR —
THER A WORER N SRR, RIS UAHASMNBRET &, TSl h
PR TG LA AL, AR IS B TN A E . AR A IS R,

119 SR — AR EE BAYEE KRR

C #EE R %ﬁ%ﬁ%%ﬁﬁﬁﬁ&%% CHEEFERR Y £ &, 27, —244
AR, EART e R IR R 4088,

——Bjarne Stroustrup

PRBR RN DRBER -, ZHER LN RIIT HBLFXPA LN R
I —p. CERERERER TR,

LR ACR N, BATTREA — DRI RIS, i B H MR R o0 % i
P RGTREG R —F L ERRMEIE, FR-ITF.

&)¢Sauce) K R (Fruit)

N\

¥ T (FruitSauces)

o e IR BB B I .
FruitSauce orange. cranberrv; //RUEHEZVTHEZAE,

TEARLEBHREDLNES, X TEEENILEETES DY E LMEI ML
A, & R RIC— 2 QOP 7575 W0 SmallTalk P HATFEE, HTER -1% OOP & & & Eiffel T3
. RUINZEEZH, THLdh, RREZERE 13, TALE 112,

LEBAF L ERAE, TRAETHLAER EHE RS RS RN, A
A IE S 4 1F T A A I A3 FIF BE R 5 o L A AR F < bR I
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-
Sep

b
e

0 +—— % - 5

B b2 PR AR

RN
VNN
NS

P

K113 £ E8RE

1110 BR—— A AR R ST

FiE (overlcad)FUE R T B A— M EN L F, HEEERE- IREMER, 2ol R

R AT, WLt —NRIET. BENESL CESTOLY, BHERN A4, B
Wk, FHNESHEANERMT TEHETES,.

double e, g, o;
int i.f jr kf

e st g [v BEEE o
Lk [ SR
EE (B 4 FEARER TR R, B AE A — & i
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118 {ESEC MACHTAET

A, B IAEGNFA -REEINERS . B TR RERR -PECEES, FTLERE
IR AT NAZE AR T C++aiT IR, BEFRbnf el G & Ak
EFF. ERARURIFAEHERARNE ) LZHRBRFF D+, = * -, 1F0F, B-FE018
P, MERTA e R, X2 OOP il i Pt M RAIE A — T S ikn 1
£E

HE (e ) DEEMENIITHAT. HIFATEFRMAMWER, e
BRGIRHA AN ~, A THBRFRALE RS, NG A— DO ER 15
TR iTER (i A ;t){%'éiﬂ‘wufi:ﬁﬁﬁ%ﬂﬁ)o THAE W F RS8R,
APFPRER AT AR, sl RITREZE,

1L11  C++iH# i T4 R

ER—AEF, ARIRTIER “+7 BB, AKPATOMiIHRIE. Oh, BinkKRKE
[ 05 B A 7 I
¢lass Fruit { public: woid peel(); slice(): Jjulcell;
int operator+ [Fruit &f); Jr BE# e BIES
privatte: int weight, calories_per_ogz:

b;
ﬁﬁﬁé)bzgﬁiBﬁf%ft?gﬁﬁ%ﬁ&%ﬂk_ﬁ}bggiiﬁ$:
int Fruit::operatcr+ (Fruit &f}{

printf('calling frult addition\nv); // BHRNFEETICEHEEA

return weight + f.weight;

}

ML —#F, RN A MEEE TR tis 3650 RVFIRAIS A BRER RN
o KE, MENGEGAEESE{, T2 Fui B0— P %0, EIMM& 45T il s
bR AT

XA BRI T R BT LM TR R A

Apple apple;
Fruit orange:

int ocunces = apple + orange;

EH R RS R (RIFBTIEPHN “aity”) Vi ERNGRETHRE. X
. WATLUATE, CHRSWRRTEE LSBT, Sl LURSE RARE-FAIN. Coeid
T RERENR T BRANEE A E0RR. ERY CHi VO hibIEg A {E, Emar—
TR
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C & H AR

11.12  C++m Al @0)

iR CiEE HE A Wk VO REE—, CH+rl¥tEe — BT U BT —EFi
VO RS, C++A v iostreamh 308, RET vO B, FVOREERHE .
F A OOP H1FE.

Co+{8 <t 57 G, 3R “BA") FieiR s G, il “REC) 28R C
W& = ) putchar()fD getche ()25 el 37 .

<<PI>>EAEFTE C B TR AFEABSRAGEIIRER R E I EER T C++f V0.
WA AR RMET, e/ M A VO RS, MR RA LT
Fi(stream), ZERAFTFRUIE G 110 205, (FHBEMATAREECEN 1O RAUA LK
0

» FARRIRIELE X, BT HMEEL, XA AR E AR MERAES MM B E
FArA kg AL PR E T N %d.

- SEREEAL, MBS RERE, THRFRARA VO KBS RN EE.
HEALPT i+ +k+ | BENEER —8, M0 ASGHBAM] LS E L 10
B MR A

coul <« rthe walue Ls v << 1 <<endl;

+ CERAE -HIEE, B4R T scanfOIX AR b B R RUER Ak, Bl
R %A IR 3 scanf() ZC R E RO TR LORE o I F A R w1

o M<Hl>>BARITER, £—ME -FRE PSR ESENTRANE THER,
MARAFEFTEN. ANTHETECS8d —MXEERNN T

AR PT LR C++P A8 CIEF R stdioh RS, HAREF o) C+10 VO Bt 2%
HEHN.

1L13 BE—istigseE

% A (polymorphism) 1 Hf51E, BER “LRER”. £ C++H, EHEBRETHHMAX
N B EG AR RS (HERMED, FAPSE SELMRAAESTETREE.
C++iR1 58 7 “(overtide) £ FF X FHLE—IA ML B R AREATHANSE E, FUETNER
AW T RAEE. AR ARMNBER BIXRMILE: F AR R SRR E

bOREE C++P josweam ( DLRIARAE sueam) 34~ VO A TR UNTX R4 STREAM EREHE, F&28 TR E M=
H P2 el 00381 -

S ERAED SR E (overload, E M RBRFTIRMALE, BFE C++, overtoad { B 0 ovemide (B ZHAR.
—iFHi
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B #E GHERC U T EET

(IR B A AR 2O BT TR/ SO & 3K -0 -1 B3 e ) e S i RE s B A < e W
E(late binding) ", TR R ERTE A0 b virtal BT IRERIZARRTUE ST (B
SRR .

HFEMSRIENEEY, REHELLHEEANE, X giEE 4 g fF S5
RCAM s SRR . B BRET, REAINRAGAM, BT REATRN
WHB— 1R, 2A8ERIPETRH CHRimA A, dd R ot
AT RS

KRS 5

AR NEBAIEFTAT—ALE, EETUURF AN TRARAE LA 55,
BRI AR —H B, A A -FEES AT e TEEA 22—
Fl—M2F#ATEM, ARTRAAMEPHAE A, S5EFAMN, BATEAETURE
A R BB .S F. BATH AARAENUNL FHR B F LB T EmH—A 317 A,
X2 B K.

WERATVAET BB K RFEFFUE . AV R LRI — DR R EH, BT 2K R 5 K (peel).
FEE, REVEABFUKRERBAT, REULEITI—&FR.

#lnclude <stdic.hs

class Fruit { public: void peel{} { "peeling a base class fruitinr};}
slice(;:
Jjuice () ;
private: int weight, calories_per_cz;
i

KRR, AR T E MR peel( Rk R AT

Fruit banana;
banana.peel();

FAERE -£ER

peeling a basge class fruit

BIHAAIE, —IEE. BRESRBMIKRLIREERE, FUBERLEL K peelOk
REH. TEEHN, ERZENFANEFEZ LN REREFAEN: FHLETHEE
BHB, ARRERANT AR EERME. RIOGETULFRENE IR AREE KR
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CERER

KWL RA MR E L, B Co+2HE RN R T#:
class Apple : wublic Frait {
publio:
vold peel() ! printfrpeeiing an apglesnvii}
void make_zandy_appletfloal weight);
bi
EERAIFY -REAKEENIR, HHEEEm ARG CESERTKEE, &F
AT E R AT A
Truib *u;
o o= new Apple;
o orpeelil;

Mt IRIRERL, RO TR T4

% cc fruits.cpp
% a.out
peeling a base clascs fruit

OIS A T S ) peel) AR L 6 MO 40 U4 AR, B0 AT 0 5 510 peel
TOT

11.14 f§FE

ML DX ANE R W A, SART IR 60 B i el HOPAC R 28 [m] 4 sR MO, G+
RORDITRA ARG 1335 AR 7Rk B A o AR B BRI 28 AR B e SRR TI b L virtual
KT REFR, RE virval XBTFE, RERWLEHESCRTIRE, RN
XA T . Wl B 20 R AR SRR AT T, AR BRIk, IR eTT RN
DML B

REREVRMATT

Bt Am R R R i B virtval? R4 EH, EEEZARALELHRAR B, T
PAME R F ey F ok

p-=Fruit::peel{i:

CEREAR CHETHHARRE WA register XMFH FHFR L2 — &2
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FUE EENC BUOTTET

FAR R AALIE 3. MUK F AR EA R R R A M AE B R iR AT B 8 R B AL AR A AT

EHEARR BERE - PFI AR FHER AL IFEFRNE R RKE S
%éo

ACTRTZ AN IR SORH S B, virtwal CHERD) XM E DB A SRR A, ST
LR R AR R, vinual (25 EJEH T F)TEﬁfiFVJ/J\”JL CLIEATEAL, TR R Ty
RS T T X, Lm%ﬁimwﬁfaﬁd EATTEM A (ARIER IR 4.
W ITEHEXHREY (GBAREHARERD,

choose_the_aporopriate_method_a._rurvime_for_whatever ahicct this in
CAAst T RPR A B R R G A AR R R A
BT LA — R i), A2 50 BTR3NS Y placeholder.

11.15  C++hpfif FB 2 5%

TRACEr I F T RAIPE RN BUAR BTN virtwal F8ET, LA/ Tk,

Finclude «<zstcig. h>
claszs Frult

public:r virtuar veld peeid) { 'peeling 2 base clasng frailuine);!
slicel);
Juicelil;

privabe: int weight, calories_per oz;

BITHFRR, FRNT:

% co frults.opp
% a.oul
pecling an apple

&A%%ﬂmﬁmm —H. BIEG AL, XM RETU AN Y, HEAR
— MR TP BCR LT RS et R AR IR T I vk R R A B Bl SRR S A B B R I
.

BTN RAET R IR R RIS, IS G ADE S b s, R
TIRERM G, BNEADF BRI REBIE AR R E S, TR A e e A 8% 1) o
B HAMBERPRFN, RiFHTHEERTIME N, B, XM RBOAGETMEA
KB, A CHRRIE R “ BRI,

RHARFEBTAOE RN vpr FEEREIUE RIS, vpu 56BN -4
8 vtbl R EREMITE (FABBREER, WV 2. B0 RE— 1R, %L
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CEFHE

RN RM R B — &0 Rk HRIXRONE ZEMITA RIS . &
WRE RS R TR, AR R R R BRI ZE T PR AR R R
W% kAR R - AR ). AT, R Gl R 2B 2 L vptr fE SRS A WS
B A R PLR R Ol O VPR BRI, ER -FEERRIEHT. £ BRI E R
Eir, FERS -BRIMER A WREHAHE, TR T —FEE, &ikKimR2H
BHAIR R R

11.16 FHTR — 22L&

frEdd, bl EHIFEFRSMEE. BERECTXERAERMIN. =il
PR R A R RO TR R B R SRS RN, B RIREXSDER A S, ©
Lmuﬂ%%%m&ﬁﬂﬁ FEF %, A5 p B SRIRR FE A RE R AT FA R R4
AAIRAE T AR TRNE. LHOIRUFIZFEE LW C i L.

mairf{) |
Apple apple;
Fruit orange;
Fruit *p;
£ = Lapplea;
p -= peel();

o = korange;
p -> paell);
1

i, SRG&E.

% a.out
peeling an apple
pecling o base class fruit

FEABE——Z S interposing H L= b

% &% interposing A S A —MFIAMEAF L A H8, interposing 2 —F F VK
BAF X, CEGFRACTF R ZIFAE A REART I —AR40F, $ AN AN
—4b, B A EIELTH ARG R KB R R R EATARR,
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FNE REFC FLULCHIRET

11.17  C++R Al

ACNT I C+BITE ST ENEN, RAITERE BB ADNEE, CHTRATFE
W R AU T TS AR R I, ARA . T AESS RSB AT TRl 524 OOP
LRI AITE Crp M RERAE - NMEEMN 7. REHEE - RENTRREE T LR
MR C++F8F . RERENH] CHRILE A

« F¥(exception): C++FUXTHEEHET Ada, BT Clu (MIT FFH R Ahucia
(FES, ERXEMAE “cluster, 3™, EHTAHREEMNACERFRFEIR. B8
Ei R A B S )R BFE D T BRENR A NS, Ao Rk BT E.

o Bif(template): HAMFEXIFSHMARE. RRMBREFE A, BHRABEHLA
] DEF R ARERE Fr “E AR B9, —UBE M EARNEE, WTLHREN
MTARKREL, wXUT Ada PHEZREEARM Clo WS E AR CRE SR E .
TR

ﬁemplate«:class T> T min{T a, T by { retrn {a « b} % & : h;

FHARA min MECHIER a. b I FAEEHRLY T GRELMINEERZ<RIETT. fHEA
PR AR I £ A, B —MUR, ETEEWE MEITAER A AERA 0TS
ARG AT, B DA RO 2 A S i i e B 2R A

» MB(inline) R F2FF BT UMER DY ERABAT N e SRIGTEET (R
FE—F), MRS =R A .

» new Fl delete #1E#F, A TBUN mallocOF free(efi %t X RIETT AR E /7 E—
Y (InELES 0 BN SRR sizeof [T H THE, s B30 & GRS B BT R &) . new BE
i H FHE S - R, U mallocQRHEDBLATT.

« {5 H A (callby-rererence, A ™M FAEHE A C S AHEHEERHE
(call-by-value). C++4EFHIATETTMA, PTCE R 5| HIEABEIGE.

RHER

C++igit B FEIK, BESH

% B SIGPLAN Notices, % 21 %, % 10%,1986 % 10 A
“An overview of C+4-" 44 Bjame Stroustrup

Fot. ERTHA?
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CEFEHE

CH+iik it F IR F o asdh o itd, md—#ddie HE. e R el T ER
A BT Ao B Crarfr

1] ARKAG—-BIEERE-APIRS CETHEETIEH

[2] &% T R Z 4 a0 A A 4 RAB AT o 8] R 2 [0 o 3R oh 7 42

[3] 2484w C A2 /5 4447 ) 18] & 2 i) o K

[4] 5 C# 3 A2 5 518 50t

m}ﬁmaﬂdﬁ%ﬁﬂmtﬁ&% BABE) P itk Em, LENEMTR
M EAE S C BAT g R L,

F A EBORMm, fad T Ll T BAGE B B egaE M 048 BIOILE . AUk
£, FH. FFHAK, ﬁ¥ﬁi%i%u&%T5%ﬁH%ﬁmnh%#%ﬁi%@%ﬁﬁ
BATE S Crr, BdiFfillitE o eddnet, wR AL 37 28ere], L4 R TERL
—R B R FAMBCRACT 693, CaniRat Lad TR iR a8 i Ak, R3] Crer
SE

LR A5 Metdh) LB ERIERZR, Rordy@Hemifei i g —HnE.
W?KL_;&«’J’ #44 i-%%a"? C++{’L:er7ﬁﬂu)\;ﬁ§§;{tﬁ # n?Fu %}é‘,ﬁ ﬁt

o A A b o L iy £ e A T e

A i b 8 R T Ay

1118 WERFMEIH BRI, RASMXHESD

AR T M, BN IEA P (orthogonality). “f 1B A AT AR - - ok Ak
WFRE (B E PR B T2 A B0 o, @i, A Ada ™, FEIEG ey
17 H(package) 1] TR 3R, kR M A T Bah, A AT, Cr-tp
HITFE R RARFIERHEMN. Bl C+AE MRS R Atk R hE ST
HAVFRM G AR, KSR AR T REH Crhgiiam - rARmid,

i P o AP M s AR Al = T+ 1 e a i o e e g

LN SRS S

AR ik ¢ A PP

C++8— TR B FE&E

B 6 Coridi:

- K,

- Wit B ANHEL, ERARTREMKETH LS 6]F
» TR, OERESE LR 10,

. BEURANpE L,

B G AR o Crtdf b
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FOFE RESC FAUCHIEET

- A,
« & F K (virtual base classes).
- 3 FHA,

R '™ . LA o A P il st e e e it i ot R R R R L R A R MR E R RS — - Ain 7 4 A A A

WISET LW ZRM MER, T RHLER S b2 A Ty 2 4 ik [ B et v 77 7.
BRI o AR AEN, S, Foran 55 EE PMaREE, RN TE KX
FIF iR R B K224 i (Fortran 3Z 44 7198 AL “Formula translation 2 2U887% ™). COBOL
AR MM, RE ST L, A g L AT, C 8
BN RGERF REIOFE T EE RIS, ST SRR Pk,

—ITET, HURCHSRAET AR MR, {3 MR e h e M s SR A ) 8
ERERERIN . T IRE P IR W LA CER R s TR R R
JIHANT, IR SAESERRER (0 C/CHIEE) R IERIOWTT (4 Pascal 155 ) iX
FER) ]G AN 20, fH AR R B MER, CHHB S MR R kT ik
YRR AP R CREAEL Y, BEUBRE LR AT NG R SR B, AU SR LT
A M EEHLAE A .

AR CH+ RSN E M RSt B, B RS R - - BT
NIRRT H bR SRE ELHFD MR SR E, 48t i R 30846 01 4
Ada Frdsr MR Hbro 1 RAHTA R, 0P EHFERER e R AH. BiTHEEE —
MEFE, XNF SRR EERTEFETN- S FRIT, BRI D rh R,

TPk C++¥l2%

ek, AEASET & LA RRA R FAEY, CNAERST LRGS0 5
2EFE:

Algol-60: F-H145 Bur-oughs % B %

Lisp: Symbolics Inc.

Ada: Rational Computers

6 CHMB DR AT HRY G L FH L ey 5 3 B M T HARRBIRAE?

AR -ADEAREG M Rk AR R LA, BT NENTHIL
FamBAEETHAE . TR HEMT Lisp MB. SR8 R0 Hh Ad BRI LT 45
Burroughs # % Unisys #)— 258 a4 A 3 4L,
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CHREE

o e JC VI I A A T P BT RO G T B B RGN AL A IR AL K ME
FURBORHIRRY . AT SR B B2 0 O TACRSRY AT R 75 ) LAY SO ACH]
HoE, MR ELR T —— R IDRA T RMFA, EAMESRFEE ACHE
PR ITIG . LIER, AR R A T B A S R R A R

F- NERAMTERH BRI E AR RS, B BE . R AR I LU T
MERERE. MEENT! SNFRkPhmERLS ER7R, S s s,
Hiberr A e BT

Co++£E B0 (1 52 PR 7 T i WT BA B DA RT RSB S B s KRR WA Coarh kR (1)
AR RT A, BEARITEI AR, WA A, Ada KIZ 8 R BRRIMEIX— ),
{H Ada &SRR T3, ot BN T48 A2 S8 Aokl B TR % . ghaE bty
Cop+ 1] LU PR S 000185 Bl S 5 D (s (EAARADS SR T e e 5 FE R DL HS AR AH 0 43 1 )

1L19 EEIF TR, BERE—TTRTR

EATRFGILE, BMIRERRT CHEZH S ESA. R CH+EERTERIFCIE
B RAR R L oRAhXARES A, RHAER & AR SR, WEA M, B CHIFRH R,
PO AR AR AR . C+lfEH - ~E2egitt, HENRRET CHESHFEHRG, WH
B LIRCHER T KR RMATE. CESIRAENHEY “IrAfEasH 2R ANz
ITHISCRE” D&M T —ERENZED.

C++31 C i85 BSi#

s ECHETY, b AFREENTRESFAEER, RAMMRTELAA
Wt 7 A SRR NULL F4F, CrxhobdE 7 —2b 8, 4 char b[3] = “Bob” it A oh Ak &,
WA AR, BEECETRIASEL.

o KRBT G R float()EAA L& FORREHE X, 4.5 0B A& B(float) A+
WBIERE CETRANEX,

o CH++AH— T EEHEE L MEs )

const int size = 128;
char a(size]:

B Cr+ P RAN. 248 CHET P24,
© FRTUAFHTHAGLN, £ C#TF, —MEGRT A5 RAHLAAENE
NS, CHalTIAEHIRS, BAEEH, RARIMAUELLIIRE CHETY
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FUE REHC, FUCHTRET

FHEE, MAHZREFITME—L, ARWHY CETEREERE—RENLERFTE
o9

BB CHBAETHE QERN CETH-ASNIEF R, WA REGLHE. 7
HAE ATET FA G EBEHLRERS A C++F. Windows NT (€ B304k, &L
BEPHEE, RKBLFTEAR) GEABESKAR CHBB58,. WA K2HFHUMHAF
EXR, BRAFASSBH AL CHHREN, REVATH ANSI C FE. Finib 2
8 T, RATTAE R d T Cr i (MRE C eidhit ) M3l RS B4 Bug,
AR AT&T B4 K75 M B3 & 49 A Bug —4F,

ARXHEAMT 4. RETERRE, Cr sl ZER, RINHEERAEER My
(M2 R :

M C #HHE) Gt

F 3] CrBAFe 7 Al AN E S ANSIC FEF #5542, B 5% AF AT Chront 4%
FE, CHFAENRCARERHREMBRAL, o CETHY—FRTHBHARBETET LS
AR AR R A A, B4 Chront 8HT A 49 Bl 8 P RAE —&, HAKIELEE R KLS,
EFRAEFITE, E2FRTHREER, HTHEERBALT Cad. 5 405, Adast
RAFM R FIR, RALCH TR RERY FTRAF ERZGETHEL, 2T R
R—FECE M Z R IT RV S RAGREZ R, 28 BT H 6 Cottlmd i 4
RE— Mt B %iE, RAYLFRGABAERFGRFR LTHERAR, T Cr4 LA
BEHET, BA-PEXHRG, BACHBOLG LT 2d LG LM,

EEH—AREMABTF, AT CETIHE CHad F RGBS, FRAFLTIER
AT, .
B CrF HE, 24 CHETPHRALNBEA:

¢ ECHY, APAMSRERMA min)@E, 24 CETPHL AN (R fE
AARAFN) .

» AEYERBDERLE CHYRALRAY, BECETYIEILL TS,

« ECHF, W typedef EXM L F AL CAHNEMBEFE, (RECHETIHEL
GRIRGANE Y NP B A 10N

* H vold*4BERAAL 7 — A KR IR, CHlR LM FATHRMER S, 04 C
HE P ALE,
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CEREE

Ae Cvfe C# T H 43U R—AFeg 45t

o CH+F 08T ERES, AR XETE CETPITUEFRFEA. 26K
EAMT . A Cr+8iF Z R e XM e T A BRI S,

v B CHeF, AT OCHBEE ST BB S, £ CHETFHRMEY, 5
# ) B BR ol ATk LA PR A B S S AT

o B CHF, —ANEREALALBRLERBRETATHEGHEL, ECHETF
1 AE e e,

s ECHT. FHTENEYE char, 2ECHEETF. EMGERL int, £HEH.,
B CH++¥, sizeof(a )9 %2 |, MmACHEETP, ©oAd k—uk,

v BT CH+38An T H MNERR, A A AEE TP AR RGES (B2 %
3L A [ BF LA BTk ) |

L N W W B 8 e Ly e RN I BB Rt AN L et A e LR Py B R, RS i I e A e, e e R AR A R e b e . A AR PP

CH C++ 2 AR T ANES, HRARCEME T L8 50Ul s B EmmEm .,
MR ERF S, SRR ER. SEFSENT4H T ANSI C 34 C++FHEMTH
CindRES, WERTRLRFFEERES, B g, G RS Cr B (KR, %R
AT WUE LRECEARED, RS LA B E SR (CraE iR,
LT R R R RO, ST ANt RIEA 1 B I A S e iy

FCl S ¥, Cr+itEMisdEb Rt 1SO B ANSI X3)16 —H T, Bk M AL
WA R NE, WER 1996 &, A REsem C++i8 S 09ni . 3 mp B e I8 & ANSI
C++13fE.

protected abstract virtsal base pure virtual private destructor 2{+4.7

LENCRATF @I, BEELHE, LBEHHETHETUSREN S A
~— A~ protected abstract virtual base ¥k 4 % £ 49 pure virtual private destructor,

+ private destructor #.& —AMsT R B A A B AOEM 69 RH,  “private” AFE
REEAAR 6 AT R KA A (friend)iF 7,

oo ng
Ty | RIeR A, — & E9E
POBOCARBRL R B B E LT K0 private F public JE B . AU BLL BN, 150G A S G o) B 2 I,
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FIE FEFC AU CHAEET

« pure virtual FER R H KA, U T AT RE SR AL BB EINETE
],
« pure virtual destructor AH EHR AL XZ 2L T H B L, b FATH BN B FHik
A B H AR L. A AR AR RS EH -, LB RSN R AT R
84 5L B A5 B AR T KD,
RGBT Sk BMNA— T R e
» abstract virtual base AT A ERBRE NS T ROEMLEZ (BRERE), &Y
84— A48 &L 2 (pure virtual function), ey BB L FAAMERA (A MELEY) &
B RALH LA SR AL E 3L,
+ protected abstract virtual base % A& 45481149 £ & vA protected 5 Xk £ 49, HE NS i
Tk ETAF A LK &, 2 s £ 0 R ALK,
WA, e, —A protected abstract virtual base pure virtual private destructor
KA BB, CEH TI4E
» REHZ KA A RS AR,
c EEYEMALT RN, RUNEREETE L,
< C (JERAERY) £E-ASFTuA AL,
o B (482 £ ) 2. protected F X 4K,
LR EMAA A AREER? B AERET] KRNMEEFAEHTE, A AFRE
TAARALAPGR G ot TG FRBDR? KT LW Ed, T Tl 52 0R,
f CH+8RE P, FUB Tl i &k
class vboi

protected: wvivtual void v() = 0;

private: virtual -veb() = 0:

1i

fovbe —Pma&E. PIAERIEERSH.

class X : wvirtual orotected vbhe |

/XA RAT vbe, TH vbe 8 protected K 5 022 X B protected & 5.

Il B vbe & ¥ B protected abstract virtual bage-%.
rrotected: woid vi{) [}
~E() L/ AT x EWMEEIE <, )

b

£ %‘ﬁtxﬁgﬁfﬁ%ﬁ'a K::fo}lﬁ'iﬁ”ﬂs B, ..

1
class fruit { private: ..
public: ...
MRend actiond();
h _
action(JA B2 fruit B AT AN AR S HIOR R eAB0, t T LU i frir 260 G private M. — FA T
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C 4 XEH

/f F ) “protected abstract wvirtuai base pure virtuzl private destricior”
HHEBEA, FFUAFEEFRTRERY, RERAEEE L

EREAEFL LT, CHAFTEALRNES, PIMAREL AL ETH
Wb, MEZMFMR BRI AT B M A F A B ok ik
FE VA OiE RS R,

I R L LR % R o R S B B e - AR L LY L YEEFEILE P TUER FRINT TF CFT PEE LT UV RO U Ryt S e S ey

11.20 828 —F % H5E8h &

I EFETR & & A0 S FEM AT A AR, BRI HN -~ N EREE i
HLEM2(Dead Computers Society).

FELTEMMMSM A LE T IR ATE T, VAN LR A A A B,
R HAMSEMO ERREAEFEW I EIERES, THT 1991 FINMEiTH
ASPLOS(Architecture Support for Programming Language and OS’s, #if%iE 75 55 R4 88
) =l N EERB IR A, - BRI AR FIEEER AR S S ARA L
MEAHERANRE E s,

AT R B B8 LI 2, b AT BRI e B . B T R % 2
T AR R, M 15— IR E A B A a1k Ak i I R R L AT I RN
FRARENEAEFHANMNTFIER (RERENENESRZEEN L ABTEF 4T
frigat, UEelSRTET AR, MRalLAMASBETH ST . EEAEHFITIRFEN A
HAEE 2 £, B3 HHTHNPE—H9.

#* 11-3 BAREHFENITEMRE
T ITHHLRE
+ Amencan Supercomputer Inc. + Intel iPSC/I
»  Ametek / Symult * Intel iPSC/2
*  Astronautics * Intel/ Siemens BiN
* Burroughs BSP *  Musscomp / Concurrent
+ CDC 7600, Cyberplus « Multiflow
* CHoPF * Myrias
= Culler Scienlilic = Niche
= Cydrome * Prisma
* Denclcor + 8CS§
= Elxsi « 85I
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BIE GREEC U CRTEET

ST B AT
« Evans & Sutherland CD « Star Technologies
+ ETA/CDC * SuperTek
» FLEX(Flexible Computcr) » Suprenum { Siemens
» Goodyear Acrospace/Loral DataFlow Systems * Texas Instruments ASC
= Guiltech/SAXPY = Topologix
= Floating Point Systems AP-line and T-series * Lnisys ISP

r Intel 432

F N, FEAAREARX MRS, ol LU EZ o, S 8 4 b
ST 350 A

phe R AAELERL R “IhS -2 %, LAl —WR LR, sild X EARmET
WML Elxsi i’ﬁil-:ﬁi@i?%%ﬁ&?ﬁ?wﬁfkﬁiﬁJf@'ig.@ﬂ AL A B P H
#)1] ECL{emitter-coupled logic, &YHEIMRIER ). HiE, Muliflow (EA L Elxsi friJiJ'iL
HELgRE ) FIEBAREMIAHIA R, ARAEE ECL E’Jﬁt* WS Multiflow 28 T,
K.z~

NFE WA - R TABR A IR T 7R e S 80T AT s, L sty
SCASR IO SR WL B A AT UARE AR A, R SRRU ZINE 25 W s 2 R L Ak, L
HE SR 2 AR AT EREAR IR T

o LAy SRR B8, QLRI SO LR (n CDC7600 (M AL N T7,
SENTAMBIZ B AMLES, SRERAR N NA 60 AR P ) 5%, XS LA A, A Ak
""" RENE, & LML HIE— D ERMIEMAEATE, A REA AT, KAETnr,
H—RmRETHE: BOIMRNEREF R B AR R RN EE8 L.

1121 SRR

TAME—ABIREGH, MR C: A Reference Manual, 153 Samuel P, Harbison Kl
Guy L. Steele{Englewood Cliffs, Prentice Hall). Harbison fI Steele #1F £ KRR TE M 2L T
KT AFIER CHmIESE ETHMRANERTE . (M0 SRR S/ LRTT
RAAT, R R E R E R R B AT R .
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11

EA RERTH

A bl e aE A Ho PR F AR 8, — (AL F R — R et AR 2T RHFT
Fk, BuREPefEd RS H, bt SR eEnaai b, 8R4 hk
ME L, AT IR, A RSARAL T HEN RSP —hS N,

A, KR! HMT, AENATEEL R BRT AAHHE, SCRIMLTLL
ZHE, HEREHANAETE., SR ABER-ZAXANGEE, fueikibidk
IR BZVRI! FD LG, TR AN T AANBERIE, $mE, QEEHAET L,
HEFERBEMEARA L

—The Second Officiai Handbook of Practical Jokes'

Al RERFRFRIK

AW A T LTI A 5 PR B CFRF RN LR . R m S
AR EE L - F R AIA AL R d. AVFE g, FTH g
CRATTRTRERN, HEE LN TR EERER O CAGS, HE, 4890
RS, JCHRE R R A RIRI I S, PR D B b bl st o7 fi i AL FY A &t £
M “MNARIES” MEMEERE=HEN. FEM—SERTENEFERERM TN,
R AR AP R . L RHERCAR AR A 2 R TR VAR N E— EE

PLL, 32T RSB R 1 — MRS R RS . S IRE S FIKERS, A S HAH
HUFIRAA . FRERF A EH EE TS —F A LB %5, 288 RIFRAENT
Ay TN REFE. — MR TR RS — 8K, G5ISEES AT T R
WA TP M — b BT A IRIEMBRE S DDA R F R/, A He133]
—~fn TAEARE

TEMITEER - L5 RERNME, FEROE T S TN E0RamE.
BRIZEY ML HEEMA— MEETABUEFEREIECESHE RSN, Zuln
A—FEEHRREAT . RSP SE TR SRRRENETEY:, BANEEHT
AFHF N BTG, 448, R AR AN FERMALE EABA IR B S 280 R,

' %4 Peier van der Linden, ©1991 by Peter van der Linden. % Duton Signet{Penguin Book USA Tnc. (853 35) 70V fiFl) .
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: R GnAE

T8 o AR AL L B s o AT A AT — N i) S B, B ) L] e,
RAEAENE UL FTANEEN LTI Y A R Y AR I AR B ISR TR AT B Uﬁﬂﬁi
AR EARR A R R D R, R ?ﬁﬁrus ey e = NNtk
NERARRESA P RTBRRHEE. FOBOSRE b i FRCHEE!

A2 EFEA R IR R P IEE IR

KBS R R, R BRI B D TR 7 (3R ] & AR ] 1
J-— LSRN RIS, A A A B 1R o B a7 B R

BEE—MEE:

A U7 (8] WL R A TR AR I, SRR ML, DPEE DA DT b il 0 £,
il BB R AT IR ET

FE AN BRY:

TR T AR N X, ikt E LERRL.

MUTR RN GER, TS - T . BAR PN EHRNLE, FECEL LS
A fBiR, SRS RA RS A T I B P 8 RAEAL 8RS i [ an T 2
rr, FEREIX- &

FZAPREL

R WFERIAFEAR, CReld AR, R, WLUR T M s T
RN, BEHILA S N A TEZD,

B E=MERA R RS REX—5).

WE MR, TR LRLE. ABTHEWYHIIE N ATRKM G, #N-1 ST
R TR R AR TR . RERHBIE M UE, EELUEE N2 M OERITH
B MR AR UCGHT R, IR IR LR AT S S SRR U OH T N AN TE £ h AL TR AR,
TWMERE N N TEWNE 2T RN, JRgEr AN,

5 9 BR

WA ﬁ%&ﬁ’ﬁ‘:f‘*}iﬁﬁﬁ’l, M BEA AT AR LA AT B (BRI AR
SR — ST

RIEHEE:

B, R R L, B 3 M IRMRETE 2 AT ENREAL | ATE,
WEMANRE pl Mp2, pl BEAB—IIE, p2 BB EATE, SEEIETMHE, mE
MFRRET LRI RE L. WRERE, M pt WEHB MIE p REBWATE, &
BRAEE I, MRS, WMEEDTRARF. MRRA%S, SAEERaTd AR,
AR R NULL RSB0, HIHEEA D AT AR ER . ek R Tr e 10 3R, HX
FOTELE T RE R R, (R — AN RE B R A iE £ B — N ANEE R HIT G,
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W A fEE R LW R

Rl GEEER IR AR 28 1 L Ji 7 B4 M K
EA ) A Rog- 5%, M LBk LA bt WL

MmIZELaR

FHER

iR B R G —H AT AR R R P TR A TR, AMEAPRE A
R, TR KA, e A, iR, FE4, R ands &t
T, B, AX AT RAEAMRBAE EE T,

RF: HBENMF, BERR NS,

el ol el ol "ol ALIERE B L L A LA R T AR e A a e R r R e R m R N L A A

A3 CiESPARIKSEIEANX AT

EASENITE STiSaiE

X =¥ + 1; it EAFER *y
+HK; Fr MBE M+
Nt~ BB -y
X o+= 1y i BERE -/

W, XNEBORREMEN, TS < FBENM L 0 8RR A
BUAREIG.L FOCE S, BT MR AR A A # & 2R ag Ut M S i R
S, DUEDIZ XA ) B HIE N FB 2 MK A TR SR R TR
HEE PR B x MLk U KRR . (HE, XA AL S, oA L TR I
REFHIREERE.

MALI CREFRALL RN 2 FETS O, eI < OERFF M
FIAERFER x RE. I+ —MERHM, EXTRABRNRELCTEN x MHAEE
M x BIfE. B AN CIB SRR “++" A1 “ 7 BIERFIME — IR 2 *p++7F PDP-11(5

A CRERITH RALEPLES Lol DU — 48 RPLETR &R &0, J0FE Lk, B
ME# R T PDP-7 L0 BE &, (HANEA O MBBER AT 88T RED MR L) 4 A 4L
R

HEREF BT RIFEAZ R, BT A x AE—MERAERTL- M S EH
FIFIAARS, & x+=1 ZEABARMRGHN . MRRT— MRE0OEE5 M, HEBF
P R ATEMRR T TR AT LUER, A

node[1=>>3] += - {Cx01l =< [ 1 & Sx7)1;
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CE¥HE

AR R AT E. XA T R E SN REACRY T IR, D4
1k FEICh TR W) 15 ARAR R gE8s e A 08 f— DA B R ISR 7 8%
R W E— Ak, (HE RGN IR, W el R 28 b TR
MRy ke i PUIRREE, BATREEN

Mango: i++. += ¥;

#IE

mange !t ] = mango[i]l - v oA+
T A2

mangg|i~+] = manggli+-] + ¥;

DAY, 3P --2 Ui Sun ] Pascal Swi¥ AR BAM I B IR A 7T 0 AN, BEbF )
A fr o A (B 2345 1 L8 THA—§ ! Arindam) BB i 6] 5 g 48 h T £7
Fo IR 4 xR x PUGE, BEAER AR, RIHIERTEAZS ] Cx++” WA R
x [Pl MERHEATFAAT, AREMNIETRE x FME. NHT R o), {F % 4487
ARG, AR RIEATROATE AR

JRAF Kernighan A Ritchie (A0 BB PELL COFE NN 1 W7 2O (K&R2, 0 18 1), {ITR
BT AF R A M ACHR AR I W 700X 7 TR A IR &, BIX LB i /T 88 F . s TT4E Y
HEWS SoREN 2 R A K L FSCARET, BACHT C 4 R 85 A it i1 X Mis A R 147/ R )
HiE % EfINZAEI— DB RN — MG, R LA S0 S 2 HaR XL
fih, SRIFFMNAZEH DL WL NMIRIESBIE, RO LIPS TR SRR W R R
i, R EE ] LME R T M A C BN RS E NS S, AR TR0, b
B AT RE A AR IR i 7F Sun 89 LfFEuE, M LMERIER “-S°, HadirFE
&b

cc -5 -¥o hanana.o

RA-S IR SR IR 1T T AP B, TR T 45 2 bananas CfF . BEHIHRE
#r SPARCompilers 3.0 1 [ 2, H{ERIXARIAN, Enl DUESRREDRLAT T g2tk
T ZHERFEAEN A ERTET NS .

-Xe I R IE SN BT AFT & ANSI C D45 ¥, 4 75 B (RS B B 2R BLX A4
RHRE =M EE, BTG TR ECER KB,

FTEL, AR At & T — AP el g B R —. — IR e KA
AW E R X2, A, LERG LS SRR DR PE R ) R e K
AB) APL OB ARENE 7). URIDE N REEREMFTEITHMBEE, %4 itR
AW, MEAREEL MARMY Bug, BRA-PAESTEE, FFUTER S HH
Ko E—LFHERCHEFNIMERS S, RITAFEHITELUT @B TR,

frotz[--7 + i++1 += --y;
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AR A R0 E AR E

RN LhAe A R L BT 1
c=3i
frotsla+3] = Zrotz Jj+ii + vyv;

AR B BRI IALT RIS, (ERIR s, A bRt 4
AT

Hll. FEAE—TRIIERHA L A

SO ILIE A REREIVE B AT, TS BRI &, D0
Kernighan U Plauger J748UNOASHE, “ A ASBSIE I IRIL S — k%S I0NE 4 L —15. Fib)
WAL A AR £ C R e SO, A R R AT

A4 PR RRARS X pHf e

H A TTRERA TG B FE SR B AL T B AR TR (0 77 s R 0T v, T B T R
SORHEIX B T 7 S NR R, B AN G A M, ROTHA0 W BT £
iR AR AR B TOER, ITRUR R RET R M, T UL BB B AR L 1 AR 2430 b
B3 AL PRI R B S R

IR TR R B B R B VR & s TR T - 300, T B 4 T ML BRI -3
PREHR TR FAE “ rap( B H) " XA ENS L, BE WA LTEIFEERFNZLN A “wap”
RAMBRE . R ETERER AL PAEMFTE A,

% At FREER vs. AR
& B3 % % @ A
(PRI ANST C 82880 4 ', C MR RAR | BRI RAE R R RRI. o
i)
CA R by A RGN AR
55 PRI A RBERGH — A
A P L 55 T A | (e
CHZHFRRT MM Bl CIEHH ST “ 5% i)
PR BSAA, TR TR BB L SO IR, P
x.
L C BREFF libc HH KL 300 MEF T UNIX F15 25 90 M R 40 TMS -DOS b /b -1k

! Wrian W.Kernighan ¥ P LPlanger. The Elements of Progremming Stybe, 0L F 10 5, #EY. McGraw-Hill. 1978, plib.
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CE3RE

sk
A | £ 4 i A
Laﬁ?g&iggr%mm—|a LR T UNIX OS T
BOAH C el S AR system, fprintl, malloc PRI RA M chdir, fork, write, brk

VE R FOR L8R AT IR I ACESE, BAES S RECHTTI g, HARE RN
HORECHAL SRR, WATSHER LT AR EI AL, # SPARC T{#1,
AR — e O BTN (2 — T W ), & R AR PR . R A
T A [ N AL e pR A1 1Y 70 (535 by, SRR MM BE £ 2208, IRV i /8 BT fE R /b
AH|IMAITTEE. HM, 2w, FE CREB PEFUN AFFEHE LI MO8, B
3 APPRA T 22 IR B B AT & 3T systemO BRI ZLSI R | 42— 1A pR 300K s IR 3 N 2k

B L L R R Ry o o LR R R Ry R R S R e R 6T 8 SR d e P A A Y v e b 8 e e A

HIEPEAR

B R e P s L T P L TP P PP ——

Perlis 3% B B+ 1 2 FE Bl
5 XTREREM TFEEEERRTTRE

HERTA SRS G AEDKEMNGHE, EBEA4S, Alan Perlis 4038
(Algol-60 88| 5AZ —)E A T @ a94E (B K — ZH A 7 BB ARI N F T A,

HF R BN B

. #ER—AFH 8, ke EHFHAMHEA,

2. *ARET PHMEEMEEATANLE, BRIPHAEANLE RS Tk
T B E).

3. BE—AHEN, BLFBFAAIRRTF NaGEL.

4. BB N, A EER N ERREEF

B ANV A4 B T 5 8 F 2 —

1.C

2. APL

3. Lisp

4, Fortran

LA RIS AL, LS A RTINS LKA, B
RN E KA ZBRZ A X RTE TS, RAOVP A AL EMSIEH R T Lk e

'Ir.l\:T:
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HErA BAERLEBLARSE

S5, KA AFE Perlis HRFR LALEER, F R EAH R ERFAE--A
A BRI AR AREALT pURY — B, Bf ZIRAR AR R BTy, A RN T AR
Wi F S, WA RS, REE K A AAABR IR FRAME SN ESFE,

A7 LT 2k — 2 5] M A Mk Vo FLIE 3 3T LA —47 APL Rk

(2=+.0=T& . |T) /7. N

RH, o R AR T IO LR — 8, AR RATR A, ARk MR AT 4,
T — b 80 52 1 AR AR R B A T B RIE AR AR A . X RAEHE bty —
B, R AR EF T3] APL & LISP #94w 17 b nUB] JU A B 5 L B Aude k5 3 6
L& 5.

A A B PR A LR W B A b R R T e e A i R 8 o ) A

Y L | S L AR B L o A B Fm a8 W L S YR R R N e e R L RS ahad T e m e R 4k

AS  PHEREE O PAE

XA BGR AT AR E RS, BT AT BT UNIX FEFE i B SO 1541,
B T RER TT R IR T AT BT, BRIP4 AF A IR 4 1] $ |
ZRAERE B T, SRR T R UNIX VO S8R L B & Rl 22 4 i A 1

PR A RS — A BRI S B8, Bl R0 A 35 A 5 ]
SRR BN TE D BAEAMEAY. T Sun BIGRIESRS, TR 4N
BIOMF A 0-255 ZIA), AT EIIH AR AL & (per-process table-of-open-files). %
4t 1O AR creat(), open), read(), write(), close(), ioctl()35, EE {144 ANSI C - &4},
ASTAET R UNIX 3R WRRER TEiT, REFDF I g vTig i . ik, & 4
P VO FERRI R VR, ANSI C 4305 I 80 10 50 B8 B A 2 F 5]

AT RERERRI TR EN, MM VO AL, &R fopen(), felose(), pute(). fssek()
CAT SR EHETPHE—A 07, XA IR 2 — KA A5 N FILE 45819
R (AR RIR) NS4, FILE fREEE- NREH, ©T<sdioh>40E L. GHIfA
TRE AR AFF B A AR, 7 UNIX RS R C e MREn— 4411, Gl
WIENTF, EEETHESX, IR TR AENE A S5 RO 58
PA R R AR A 4R & ERROR F1 EOF)Y2%,

< BFLL SCERIR TR AR BEREE - MR R B <37 ). B UNIX
FEETH, HF A,

« FILE #7418 % T —4 FILE Zitithht. FILE &MB TR EIFE VO Fin hex
20938). ' BT ANSIC $5ifk VO BEi BV, Al TFHRIN %,

C Ve R fdopen() V] LU T-85 — N30 FILE S8, JEEE S AR &) s gk 54
RIKCTT LA O SO 7 /N BESORORT BB IR ARSI F 8, RSRE IR RO %

R

DR LA AT ATRIETE AL APL SRR R” . A ENIR S CEHS IR AL 1.
279



C bW
R Ly IU

A6 Hi%- PR, SRE A ERBHTPS BT S8

T B ETEAES? Microsoft AR, Horlo— A~ |17 2oy el i e
AT S UL RTI 8, KUR R AﬂiiﬂHﬂPBm Hﬂhdﬁf‘szhﬂghﬂdﬁ.i
PRAE L A ] fﬂLAﬂhhiEl“ﬁﬁ Kot ) CALA I T ik, LU IA g R L
BN R R s T H’JTEL:L T BT

[ B8 C ORI 2 e B AR Tl B, AR B4R mOSIT B L T S
U“ﬂf“‘ﬁﬂJLi?PJn 177 ANSYC 12, “char”™ vl VLA 75008, W w) LT T8
AR AN IR T PACEET R B G RO AV H T ek
T MR EMTE AT AT A VR S RN A ), R T EIALANGE T

P iR R s B T e B B B 2B RN ) e A o 30TP) L WL ey i
- X, W%,%Hﬁ%u'A?,Wﬁ@ﬂWFWNEﬂHﬂW.

2 MR I E SR PR - A%WK”MA%@Wﬁ1ﬁEW v ol P OE (4

Sk A I DRSS ol ST WA ) (IR SEHREE SR STHEAS AN TR S-S bl S VA &8 AU/E s
AT (LR 2 ) #M R, Eﬁi&|ﬂﬁ)1h-ﬂﬁ@ﬁMLﬁWmULLWJL|%
ﬂtﬁ FRUT LA BT A i kb, S5 RAL —#E . IR, WIRUE FInffrasik,

#daeline TSUNSICNEL{a) jg »=0 && ~a = 0}
MACER ZEEE xR Hoh— AN AL AR H A
#del ine TSUNSIGENED (typa) ({lypell - 1 = 0]

TR AT T IE TR e ) B Y R M My, o 50 A TR i) ME 38, 200 749 0 ) a2 S
A, WERBRR — AP RERE . MU T LRI T K&R C, IR R T 10 ) S 4
TEEZEEH+ ANSIC, &) MR- PAUMHA, R —A1GMA4 ANSIC (8 4%

Microsoft {28 A& 4 ] 8 VB L BARTE R BEAR A A0 2 10 B, g0 17 A iRk R
I Pt . i €3 O |25 % N el T 3 = S TR = e AP P R . Gl CY (SRS PR o A P
MRRE? " MATEAEE B2 G D FROOFIMGD, REESBERMNE Mmikiiasss
U7 G FTHGEES & NPT BOPLH, BB 50 P RiE, R o u&mm%m&
o B, R RLEA-DANTCRIEIOMN, SRUIERE AR A, REEE A
B E LHBFE S, iR “StBATE DA abse w0, Ml O s kg e

AT FTHI—BR T R PO R R 2

XA TR TNAE 4 5908 Intel MRS/ NH TS ANUDRI BB T BI . DNAE, BT A em
(o ﬁJt M AIE RN O K x]"{;E O{N)ﬁd\ peis N(lﬁ':n AL o R £ %{ﬂ )JE{‘-. W, G

280



A A R R TR RS B E

WPIE )L Pt B PRI 1. 2L, ONT) 40003 NOBECHS, AN e OBt 2. A
BN T A, T BRI R RS - B3, A
RN E L R4 O(log(n)y. BLL, MERF AT R T RIF. Hi!

) AT AT AT Dan Rather 3 # (1) “HUF R A7 Kenneth ™ o d-—— 14 T @ H] +
TP REEFEIE R ST AN B A L. BT T L, e
WA E AT, TR ) B 2R FE 4 O(N).

R — e mF A m S A w7 LRMIRE MNAnR e, oA FR BRI . X
AMIERE: 1T A TRRETEF B AT L TR ARA o 28 R A B
RN RN, SRAAT AN HLAE 1 FR NIRRT A LS VN R R O R IR
NP EHT BRI, MR TSR AY FET 0GR A H0 P BB (438 141
AR AR TR S AR e, AR R I AT AR
MM RIRS S B2 e

B PIBAREAE T F 20T 2 STER B R — N ERIEREN] — N r s SR R R
AR AT A R, XA, DA RIS TEs |, SR A AN AR A
FORVIR (D A Rl SR AT Ty JXAE, XA UASTEEN] . R T B L A 1T
R LI O G, XS AU TR RS BT R O e R AT A M R i 1
it

i, ROAFTTPIE - F NS BT A0 R A SARBU B, T 5T 3L 7Y
— P IREREK, PR U exeeve RELINIK L, EHERI A7 7 ME- - N, exeve() i B
HZEAE T BT OB BRI S H P FTBA. Y execve BHTH R TIH
Tha, T BB M, RS RERE R] SHT  EARRO I AR TR AT, (R A
NUBFIET IR AT E T .

A8 MIPHREEHLIRIR— 1 RF R

ZABE Microsoft S ERHMME.C— . DHETRRITLHMIT Vo8, SlM 4
MO NBER TS FIHR)F NN D8 B, APz b BRI i Ll ot
REFATBRET U, FICREDFRHEAMABTE. B0, 751 RIS R A I AR
LG MRBET A7 B A B R S 1T

H2, TEERET SS&0F, FuA R N, 8k SRS R L7
- FEARUEMERERF AT S SMBRE. o TR, EXamlEy
AT R vk W A2 . W RARIL R, Ah e BIRR, FRCLADBOE R o m e
BERIFEE. FEHEENHHMEESIR TR AN,

AR ISR B A R, e I i, A R B R A 4
REFEAE, FULSNBREREE. R CHF RS- 508, BNSh T 5%
EETH. A 100%ME RS RIEIEA S S, BT — A, R

2a1



CEFmE

ATANRE TS, SN alpEtEE 0%, B Hd2z HEE RELFH -
BETA N M E, B R AT 3% LSRN ERT S 67% M BRI CE AT AN 77T B
) EFE), A ZMEH -, RITVRATFHER T,

WA, OO CHEAT AR, AP, EAET R NS ATEEN
1N MR E)FRT — 4 T 21 7 B EEH N-1/N FUREEZ [BIIETR 4. 29554 O A FL It
fx, EIE— B FE B LR AEA T AR BRI A 7 2

RKE—EEGEER1E, REARELAEEPREBEE, EAsishitrs i
HER, RAT RS ATE

A9 B F—— i SRR )

BATRA XA, EEESCETIRN S A O EHSEAED . Sun 4 -4
W “junk mail” (¥ e-mail 8k 5, ik5) TR BIBS IR AR A, Af
R S, IFERHE URMATH I, RTEESE. XERTXET -,
ERETARE A,

A - MREREES, SHRR R R R TER USRI
# /% Alexander Calandrain ¥ The Teaching of Elementary Science and Mathemarics" 111+ i 13X

&

—ALF A F AR RAA, B AN ML PR A h AR, S
BHFB, PRBCEEFRA, RRBFEHHLT. Mg T RS “EHALA
BT R~ S B, 7

AR A R EHTEY): R RREER. B AR AR, IR, A
ALTE, KERRAR METRTFHRE., RTOKAMIERBHE, "

B EL R A RS AR EGRR, XA EER KN -, AR
HFE R ANAIERZNFE, RO TRAEFE 6 SATE ], HEA SRS HE S
Ml k. SRR T - # L LTEAE: AR $HRT, GLAmyag b,
RIEARTF AL, FAARITH T, RE, BAMHRTRAR: S=/12af HEREHNE
.7 b, RE SRS TR A S

WAGF A G T 3 AE R AR SR SR ik

EMAMEGTE, MELEHERE, AETHFALAUAAEIWBTHEE,
REERAGEAHRE, HEREABY A,

FEAETE LA, SR, RAEH S A A EAFIRIC, Bk
WG, B—THLEE, GRTAFHUALE T BAE S LG ERBEE.

B~ k(LRI TH) AR LA AR AMOEER, it ima D

Tost Louis, Washinglon University, 1961

282



MEA BFRTEBRARE

K.

SURAERA BB R D R B Sun i, ATIERTROL SR
1, GHARIL T 16 FrHi A A U MR A S LRI 7. EI TR T

SERL: B EERTIRRERUR, RERER TR oA s IXATRA L
AR LA ST I (A2 3, BRI B K e R AR AL -

WL OKREERN IR, A FREURIE RERIRRM0A. Alh Rl
W B R AIR ST, ARMEIE BRI [T LU DR AL, s N AL

AP WAURIRS M, R R T A RIS RREBUR Ik CRIRHREE S 5 B
RKER DRBEORARARE - R, RUE R R AT I B AN T A ak B SR
RO AR BT HE R AN AT B B B T A A S ot O T

BEFRE: JRULIH s, BUBRRI TR bR I AR

SIE A AU TSR R SR B, BRI TS . el ik
s T TLIRBE A 2 (LA 5 LUKATRIAT BERL VR IR SR L MR A Tk, Ja MARuERLE
URE, BRI RBRE R A SR, A I R

RAUE: MRSy ERIER @S0 RAL, ST ABE B Sl

BEA: AR IRAR TR TR, M O o TR RN T v £ B 18 2
(SRR (AN LS SO TR DU AN, T 78 25 0 S M B (b M A T
AT 340m/syR LA, MU b TZ 285 T LGB AR S

RASE: EARRBIE AR, DHABT A MR R I K EIN (R,
TR — U, 7R R R ) AR UL

BsE: SRS R BRSO BB S

Rtk T -WETREUsIE, BATEHA - MDRRBHAMH B, BT
NAETIFY TR, TR AU U R T B 1 AR T bt 0 e 0 300 e LT 2 A
ACBHL = AR BT I R B BRI PR, AR R M T LU L T SR T T

SR A LA -, BRI R M. F LAURH - A B ARRBLL
FEMITER, SReRMBIAK . B5, R SERS, BRS8N &E
s, RERBNESLTNAE, RERA=AEREERNRE.

bhfE: WRAIETRE. M—MEE, F L EER. BRSSPSR
— & ST RERAKH L B, WESLH AR, WIRE LRAURT RIS IEAT 4%
A

A TV 4 1 A A 0 RS B A T YO B 05 AR LL (00 LD 1 3708 AR

R MRESMC BRI IR AR, NERBML. AELSRINE SR
HIPEB BN T, 3 FRUT . RERA PR ARSI AR BRI B A
NG

ENET: ARERTUST, AR DR KEIMA. WS Esem, W
A IR Z B AR MR

283



C T HEEHTE

BRE N A ARSI ARG R o) o S REI B U [ 10 TR ORI K1),
ERSEATH LR, X E T E I INMER 5 SN, (—A# 5K Lacoste Romberg
TSy e (UL MR AR £ B PR T S TR AT BARR R X e L R =

FEREZ. RURIABTEI TR, MARIE MRAKPFSL. FERNTLINLR
A, JERTRERE 0 KRR . AR R T s 2 S H L IR B O IR BRI AE SR IR TE e
RO B0 AT B AUR T B R im0 ge, E— B w LA THB AR

AOEA RN A ) 85 2 AR BT,

A0 BB

AR LA, R0 fe i 2=k Bartholomev and the Oobleck AL 1 Seuss 1 | (144,
Random House, 1973},

Seuss THTM#F L, Oobleck Fi/E “Zk A/ RIHARY, R, sbi s gy s
L EH Y M RN EEE S, ATUARAEEHRMET ik,

an{al i i& Oobleck

1. - M T -

2, LS ERE T E, Oobleck FIBIH SELRR).

KRS UR 17 P v 4 3l bt 17 P PN (D) T o8 M

Oobleck & —L88mTE, DFFEFWZENEN . TEK PR mEIER, B
EIFR - H——E & EERFFE AR LM . IR R, T A . R 6
MRERITE, Elapidr!

HI Seuss BE TR H 1h—¥E, Bartholomeyv and the Qobleck w[ UL MAT JLANE v LBl fik
. B4, One Fish Two Fish, Red Fish Blue Fish n] LW J e B—10 a3l i 24w
MLHE YR T LRRII R0 BE Bartholomev and the Oobleck, tTREMTEKZS.

QR BAL R 0 R KR Oobleck, E MM BBLRFFE. MBEHEFERES
WEAREE, FAT i, MM RF AR EHSMNSEEMAAT4, HE, &
B izidtE, TR —RTNHEFRR, BN RN RASTF, RELTEH
R AR, PRSI ol B A3 1L 6 M4t 4 B FE.

B0 SRR IR R BEPLER N, SRR R PR A . (HA, {0 SRR B AT A 13,
MR AT AR, D AMRE T RE R SR e T

M, BRI EL S, KRB ATIE. EFFKHETYE, RAEL
HA QRIS R, (B e AN (. AT T R R A e 7 v TR0 e o R v
k.

Fg A, ARG O, Fok. Q. BOPIFRANE FHFME
UL, Rk BRAZ T,

284



ik B ARiBx&K

Symbol %
#define

Numerics Ky

32-bit address 32 {7 #uhb
64-bit address 64 {7 Ak

A

a.out

ABI

actual parameter CWR 5L, WH
Ada

Algol-60

Algol-68

alignment A7

alloca

angst AR

ANSIC

ANSI C Standard  ANSI C #54
APL

arena, =I% M

argument L5

arity

array initializaton $AA#IERH
array/pointer equvalence 2741/ EHAH A

array/pointer interchangeahility

AN

assignment operator & SRA{T]

associativity

auto

automatic

2h4 ik

H B
availability =/ FTE

B

B

back end f&iifg

barometric building measurement
W s

BASIC

BASIC interpreter BASIC #F%
BCPL

BIOS

block

blocking read  FHZEMHiEET
Bobrow, Daniel

Borland

boss key EHEE

Boume shell

Bourne, Sieve

break
BSS segment BSS
bus error A ERF i

A o

H A

285



C E¥ &

C

C++

cache

call-by-reference 14! flIFIH
call-by-value {&{H W

ga_f-'-

cast il E BY AR
catalpa

cdecl

class 28

COBOL

code generator {54 28
COFF

Coke machine A JRAL

column major addressing %] = FF4gal
compiler diiver 4L KGN I8
complex-nimber H#{
conditional operator 4% f-H2 {145
conformant arrays  F(ME4HE
conforming &{F

const

constant i

constraint PR

constructor F4Jitk R ¥

context switch _E'F & )%
core dump 15 8 &
corruption R

CP/M

curses library  curses #F £ %

D

dangling pointers BRHEFEH
286

Carnegie-Mellon University i - [ K

data segment F{ER

Dead Computers Society LT VL&
debugger hook

declaration 7=

declarator  j A 3%

definition ' X

destructor  MTHIpA %L

direct_declarator  F{4% 751} 58

display Ton

Doctor Doctor #2157

dope vector  dope [

driver program YRzI SRR

dynamic arrays  ZUAEH

dynamic data structure 45 A% 84 454
dynamic linking Z0&EHE

E

EILELQ

efficiency 4%
ELF

Eliza Eliza f2/%
encapsulation H
enum g 4E

ermmo

exceptions 4

extern

F

fall through

file descriptor TSR

file pointer 34N

FILE structure FILE % #)

finite state machine 7 Bk H]
first-class type  “—HAR” HKE



MF*xB AiEL

formal parameter #5 A 54%
Fortran

Fortran 90

tp

frame #E42

free

Al kg2

Free Software Foundation

G
garbage collection  tri U
getch

gets)

glyph  BRTF

gmtime

GNU

GNU C

Golden Rule &% 4
grammar 5%

Greenwich Mean Time  #8 5K JE {4 #E I 4]

H

hack hack FEfF

hash %)

hash funciton  HL51] ot ¥
hashing g3k

hat layer ¥8T&

head file L3rfF
heap HE

hung Bt

IBM
IBM 704

iBM PC

IEEE

Nliffe vector Illiffe [ &
implementation-defined 114 £ 5% & L)
mdent indent F2IT

inheritance 4k 7

initializer #4245
inodes

instance LAY
integral promotion
Intel

Intel 80x86

internationalized

BERT

LilNAa
Internet
Internet worm  Internet &% &
interposing

interpositioning

interrupt-driven /O FBITREIH) 1/O
interviews [ iR,

ioct]

1ostreant

1SO

J

Joy, Bill
K

K&R C

kbhit

kernel %

Kemighan, Brain

kludge [SEIBfEEK RS
Knuth, Donaid

Korn shell

287



C & KR AT

Korn, Dawnd

L

language lawyers  if= (I
late binding 5 BB«
latency i)

leak

line {5

linked list $F&%

linker %3

lint lint T2/

Lint Party

LI1SP

locality of reference AR5
tongmp

Ipr

I-value A {8
M

MAD Magazine MAD £k

magic RZT

mail mail f£F

malloc

Mariner

math oF £ /%
K"

math library
maximal manch
McNealy, Scott
member ¥ fA
memepy
memory corruption W FF5ER

memory leak A7 R

memory management W 775 #

memory management unit P {F 8 IR EL T
memory map P 7R

288

memory models A ff AL AT
Mercury

method /7 i%

Microsoft T3

MIT  BRA M2

mmap mmap 2%

mmap()

MMU A5 0
modifiable I-value  ATEREM A S
Modula-2

MS-DOS

MS-Windows

Multics

multidimensional arrays 2 4E%4d
multiple inheritance & H4k 7&

N

name space pollution #4555 [a] 5
namedd pipe  #5 % E L

NASA MB35 AT

naughty device driver #" f] i% g& BN FUF
New B

nonblocking read  JEFR 281 HY

NUL

NULL

null pointer assignment  ZFfE¢H AR

O

Obfuscated C  C V& FL(RED)

objcct B

object-oriented programming 1 [ 4} 4 472
operator precedence  PRAF AT 5E 4
optimization Rk

optimizer 4k 2%



JrAct
B2

orthogonality
overloading

|

page fault  JLEG %
paging 7!
palindromes  [E] 3¢
SR
parumeter  JE 5
parity error # B,
Pascal

PC

PDP-10

PDP-11

PDP-7

Pentium

panic

Perlis, Alan
BE
Plauger

PL/I

pointer to function  FREFFEF
pointers-to-string  $5 ) 7F5F F K Fa 4t
polling 45

polymorphism ##&
positoin-independent code {7 &E XL
POSIX 1003.1
post-increment

pixel

Jei G B
ey E
B AR A
principle of least astonishment
)
printtool
private part FATT 24
procedure activation record I FEIEBN DR
procedure linkage table 138 SHZF

preprocessor
Princeton

B

program proofs  FE/FHEET
protected mode  fRyT A

prototype 517!

pure code  ZlAH)

R

ragged arrays AR H 4
read-only FiE

realloc

redefinition 57 5
register THATAE

reserved {REAHY

returning an array from a function

B

Ritchie, Dennis

Nz 81

Rochester Institute of Technology 27 1) ik
BT ¥R

rogue rogue FilF

row major addressing {7 I J74uhl

runtime checking  1Z77IfK &

runtime system &4 R 5

r-value A7

S

scope resolution operator 70 (H 7 AR B AF 5
segment ¥

segmentation fault  FR i iR
segments 4 EY

sending a message Ki%fE R
seymp

shared object 311EX %
signal &5

signal handler 1Z 5 kb pith
signal handling {5 SAbHE

289



CEFHE

Simula-67

sizeof

snoop  saoop FEITF

space shuitle N3 KA

space software AT HEAT
SPARCserver 1000

SPARCstation 2

stack  HEfk

stack frame  HEFREE

stack segment  HEFE Y

stack size MEFRACHE

Stallman, Richard

Stanford University  Hr i3 K4
static :

static linking FRARERL
TEffdeRy

B RRENR

storage-class
storage-class specifier
stream pointer L fEEF
STREAMS
strictly-conforming A< 1
strings  strings F2/¥

stty sty f2/F
subscript operator P FRER T A
subscripted array parameter T I £ [F 5 4H
ZH
SVr4
swap ArH:

swap space  ACHRIX
symbol table 5 &

T

tag #R3E

template A4

XHRE

terminal

text segment

290

The C Programming Language +C &P vt
D,

this

Thompson, Ken

threads ££F%

Tiki birds %75

time_{

T HERF

Tower of Hanoi 3¢ it

traditional recursion joke &% 13 1 55
tuna fish %

B A %

tools

Turing Award
Turing, Alan
type promotion AR
typedef

typedef specifier typedef {HHAF
type-qualifier SRUPRW T
type-specifier A R AR
U

undefined 7R X
BAr
University of Western Australia P33 A Rl
NF

unsigned preserving  JofF 5 R

unspecified A B [K]
usual arithmetic conversions

unions

FEEAER
‘T

value preserving R

variable argument  F Bt B4
VAX

Venus

virtmal B!



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



virtual address space  MHELItLIE (1)
virtual memory  FESAN A

virthal reat mede  BEHELIHE X
vhode

void

volatile
W

Weizenbaum, Joseph
white space %
willy-nilly  EL¥ERE Y

worm Wi Hl
write-back T[]k

write-through % 77,

X
X311
Y

Yale H % A0F

291



