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NONRERICE B r A 05 AT RS AT, BIAES LIFRY & Windows
. Visual Basic 9]LA3E COM $E{ A v-—ig. H—RRHD0, 407 LA F% Perl 0
Python X930 . ORI C ST —l—— AesaF 1L 1, W RN T H A 81
dEE5, teandapll i sRERAY SWIGIURL 28] RF1X®p Jyid:, #a] is i i 3 4 45
TSRO FIRLE . M TR &0 10T 1AL

ml YE SRR EY

ITEERAE DR, BEMEFEBZ THENRGAEE SURERR, R
RAGT ., PIRERAFERITEETHIRE. #L0, EHFELAED, HEER
SEW ST LA RG | R, AR FRADEE RTREET
WRFCTREE GO - TR, TR SR T AR T LT Bk 5
SR AR Y LA B

FEAF IR RRE F R Ly BRE Y
FEAGEMPMERGHER T B Ly

R RS D he

TRHE 7 LA R T TR

FEL 5k SO IR o T ol 82

ORI PR Y ¢ TR BARE I ) PR, TSRS REMREE S L bR SRR &

FFal S ——M ) L T
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®  REPMELE AT P R TR B TS SEAR Y B SRR B HER i )

His R T IPE R R AY22 4 . I f— WA 2™ R E A RIF IR 4 (i 4 S

B “A” ERREY

TR T-I LA TS A AL 6. e B T ABRMBRIOE 4 S P ekt
PICEs AT AREEIR T ERRE A, BT RES LA IR GRS /). Ao FidE
FUTREHONA . U R AT, ER IR, A e iR

AARE SROUR RS RO FTRMRS, MR REE BE 0 e RN, M
FUR S AT TR RIS B AE E A ( ok RT3+ SR ], ol i Hs2 A
Bl ) - AR SRR, (AR R ST B0 B W P 25000 b i

IRV AR SRR sl . WA EY B RYIR A nFRERE IR, i
li 4730 B K I e i RIS i B — R SERGHESR , Sk A TR o 3 S A

I A IR AT LLHS R AT % AT R AR i R A 1 B B ——
HEETEOERHREE T, NRS—— M M AT KRB 8, HA O AN
9 I R B

BEXRE:

® KARAILBHLT . 2T
® !, 18 4l

® TE 48 10

® MR HE, 255 0

9%

4. Mg I RAL FORFPR—ITIE 2 T A9 BRI Al TR R vl sl e At
17 SUE S, (PAIANBER S I T AR ISR —— P RS 4 B R i

EF RS — M P B
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- VEEL BRI FRIN AT, (B R AT SRR MR, BRRE T, fILE 16 %
BOBTTLAR I 2 KBGO U (#2504 280 7 )

B> SuliEs

e T L L

i 2 IR — A R 6 R IR.
—— AR N2

HEAHLIE S SRR X, DEEERTHNFR. S S5854E
— AR —— e anER AR G AR R SIRGHE . HAER (5 £
R ) XM EINE— T RS E R O T AR IR RN E
# Lisp BETTRIMRIR S0 228 S AT C RS B Mk i+ A s 7 BRI,
FoORZRR . MR —RIVA VX EEE— MR AT 7 dL AT LR )
=R
TN LB L AT SRR RE R (B U 210 simER20%, K 7®
A9 R B I Bl ) EREEA T, IRTIOTPUE - -2 RS IRl
PN AL TR TR
AT MR PR RN PR BIENET, TRt UG R IR, RS
BEEFE T
E—40 X.25 #5350 d1 ABC MAZ 12,3 & ¢ % 5, e 113458, XYZ
3 60 4A3B X, E T E FATHR F FIAEE, ARk, pRE R AT
IR P A — SR T RETRROEAIBRIR , R aT BLU% W —$ S hi SR AT T
AR MRS, R REMI TR
From X253LIHNEL {Format=aABCLZ23}) &

Put TR.ETART (Forma--XyY/ - 47R);
Store DBE:

PP ol .2 — M oh | FEK
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VAL S R INATIY . — TR, 0T I SR TR PR Rl A
POl (R, RTTREME SR, KBRERZIE S RO BIE R T T
fi

ﬁ%ﬁ%ﬁ@ﬁiﬁ.ﬂﬁ%?%~ﬁﬁﬁ*:Fmﬁ%ﬁmwm%ﬁ%.mm
FLRENIRE U X.25 2R B |- Bk [A] b

From XYSLINEL (Formar=ABCIZ3) |
18 (ABC123.balanece <« 0) |
POt X25INEL (Formar=aBC137];
|
BLEse |
PUr TELSTAR] (FormateXYI43RB);
Store TNRA;

RS, ARG #1738 Y3, (RTT LR A AT 107 SR 00 7 s A S
T IIAS LB FRA B2 T P X060 35 JERRaRAS AL, (R0 T 10— 4 T L,
B | S R A A ] S T 4

Program Close to the Problem domain
H 4T (o] B S 32

e PTG VR 1)1 P R P 0 O AR5 O AT W) 4 o 50 0 O g
AR AT . (RHRY %% B LR T [ B S (A R R g
IR AR, PRIRT T 40l e SR 1) 064 14 bt . 3 L AT L 22 Wi IR g 2 B4 5

WAE, REFRAVEZRM . RS, AT %0 e SR it oA e
MF: AR RBSTREEAR . SHESHPRFR, SA8E0TFAE . 1
I YeAT & () [T RESMER , (g PR AT 1A St TR AT A2k ALY B i o5

PO A — M o ) B e
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LR 4R o

AN 5 [ B Sn B P 4 L A2 . ML LA P el AR A AR r &
Sihknysi . oLEHASMIZE. VL E -SSR0 AR R AE] L T T TR
Y

From €250 THE_ 1 Format-awrls 3
DRI AT R e N | @RISR IR R Y, RaTRE 2T H — Sefrifal
B L
SVlitaxX £rrzoz: undec_zaieoed ldestifior

R NI = PRANRESS TR SUEA R0 kR B

"ABLZA" iz not a format. known ftormars are 2RC 25,
XYFZAIR, DDOE, ornd 42,

SREN/ BB =

EmREENFL N, DEEFVIXHEERI . 5 TR, EXET,
THABT A LE, RIS E 2 AR REMEH switch 1R4),
B E AR Perl IXFERIMIAGE T e E N FRIA. ABEEECHH 1T 281 T | 4k
-1 5 MRt T — A C 4R 5 Y fR] SEHL

Prie ] DI A EARESE, S WERMNES . XEMNRET LS AFRG
BNF* XM FORTEE LiBE. —BRET O, S H S U428 /1. i3 ( parser
generator ) B AMILERFEEIEERE T C R C++EFRZ K -HEMHA] yace
(o HT B i3RI AYsEH, bison[URL 271}  {¥ Lex and YacdLMB92]-- 451} ¥4 #y
URA 1Y . Java BIF AT LA javaCC, n7E[URL 26)4LREGARITY 282

2 Backus-Naur Form. o)) ToRI3#0 5057 £ T X & % ( context-free J B9 T H: 1o ¢ 43108 HIES
ul iR AF AR TR « iR ) %63 BNF

Friyoidish - —MPLH LXK
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90 1 852] 7 B4 1 -/ bison 4t SRUMGHT 38 WELET T . - LIk I8 7B
AR RN RYR 5 CTRIE 20 T

ROLEDANE F A A SRR IRCARIN S B, ol LIPUY FRR e
'J Python[URL Q1 1k — &, 418X tEagiem'.

be Cora — Hadl INEL.got i o at =210 50
if f-recoa.balance <« Q)
A2LT TR cputirerord, forme- -aBClZ2)
elge:
TR STARL L piit i record, Tornat=Xy 41N
dB.store lrecord)

B RESEHTIBE=
VLA gE L M RR A [T 2 RS S
BAEE T A R EARAS S N SXET S EH  A SRR (ER,
Bilan. sendmait /7 ottt B4k T Internet V4850 T80 S A4S
ARRRTERL S, - - BT I TBCE I 6], Al sendmail AU BIER S 5 E4RE

Mlocal, P-/usr, bin/procmall,
F=180FMAWSE 1y dgsPinnd,
S§=10/30, ®=20:40,

T-DMNS "RFCRB22 ‘X Unix,
A-procmall -¥ -a Sho-d 5u

WAk, RN E sendmail (55 ST

ZHLAK . Microsoft —E T F—f T LUNARSE R | widget ( /3. %)
AAE A Ak Windows WBMBHNA S T -FEWE 2283 7 — B RIggm i
X H. sendmail FIECE XRS5 L. HEFHTRN7 S —F—Fi149% 0. 1L
| RR A

GraE T W 4 RSN, IR EREENAT. T BN
SR . DLRCERIG 4P ( Hoan 58 FT_t Fphi 4 ).

" 148 Eric Vought $8 k% 4 6]

FERFLEREE —HD i LR
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——

%] 2.2 Windows .rc 2L {

WATN_MENL MENU

{

FOFUF "4File”

L
MENULITEM “"dNew™, CM_FILENEW
MENUITEM "&0pen...", CM_FILEQPEN

MENMUITEM “"&Savae", CM_FILESAVE
}
}

WY_DIALMM: BOX DIAIOG &, 15, 282, 287
ETYLE DS_MODALFRAME | WS_POPLP | WS_VISIBLE |
WS_CAPTION | WS_SYSMENU
CAPTIUN "My Dialog Box”
FONT %, "MS Sans Sexrzf"
i
DEFPUSHEUTICN "OK", ID_OK, 232, 16, 50, 14
PUSHBUTTOM "Help™, ID_HELF. 232, 52, 540, 14
CONTROL "Edit Text Control'. ID_EDITI,
"EDIT", WS_BORDER |} WS_TABSTOF, 15, 16, B0, 56
CHECKBDX "Checkbox™., ID CHECKBOX1, 153, E5, 42, 38,
BS_AUTOCHECKEOX | WS_TABSTOP

PR al LA 1 R SR ORI 5 THEY BN, iR P SRR3R H
TR HAE B R R iR GUI AT, BExlE—E%. FHR i
( screen scraping ): PREGR AR S EHY A, SR T EFHFARRA DL &8,
IR B A ARET LA — R NGRS R T R A

.ocate promopt "ES5Nt
Lype "%$0" soclal_secwurity number
tvpe enter

waltfor keyvboardunlock
if text_art(ld,l4) 1z "INVALID S3SMN" return bad ss=n

1 texc_an(l0,14) 1g "DUPLICATE SSN" return dup_ssn
2 oeto. ..

YN A AR AN SRS, SRR BRRITX M A, S BTG
FHHEUTTEHE DRERIRERATIVH DA, WE R STV AR sl i,

R L RN EARRREMBAR T L TR LT G Expect (X EEEY JIGRTNE.
AN 220 8B H{URL 24].

ool ith s B—MU NI HER
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S (PR

X PR AR F R ( maintenace programmer ) AR A4RFE Y LU H
G R, TR, MR TUNERRBERL . MABA C L%
il yip

MITESSRARNES

BORMAERL, ANENE AN BRI VSR IR ITTVL 6 BRI T
QHR R R B YR RA T AR AN (IR B IAAFR
it, 144 41 )

fg4n, 7 100 A PEHE R — R, FHRA 4 Perl, 4B IARY schema
R T4 . JRNTR B © —P A TR EdEE schema BIEFE S, RIS/
WHRA TR AR BT XA——SQL, C. M1, XML, FF% . WIHF gdEfaEamiE, H
i )~ 45 R0 - A A

LRI & HIEIM AR N B —Bha WRGE, X8, B2 maaieim
TR s X EARE R KAOEE ) BB R BRI A . AaT DL R
W R, MREeARRHERE. XATLUE & B b ahZs ayn a4 aodeh 115

BT RGBT %P

RSB ETARBCE:, (CHREMNRBRRE N RS R . Hile
AR LIEAE T A . BRRERE AE R TSNS fr . 000 Mt 25X KT
fieg

WM R ET B S KERETN "HER BEEICD e gE e g .
H RS AMBREE, FHERBAHFERHIREGT BROERSBE KW
R A BITAR B . BET] REME I % —— TR R &2 60 ¥ I 1Y sendmail 5] T-

HIEFIA BBV AP B mE A R, ArTEERM B L X, SRR HEE
A%, WIEPEHEHRE T BSOS TERRS R 4 B T i A0 B4R [l

EF R oE WP IREE
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PRak

PREV AT ] pY e TR B R RE L ML MU 1 E & &R B S ATTRESR T HRitde
IR AY, LR BRGNS

UIHAR D R P NRVER F AV O e B N RR SR B SR FE T =0, IR HESE 1 sl
M%) RGBT R LR tt, BeL TNH AR AR 01 A TT & BHE 2 5 T
3 H A g

>

5.

A - NRIET . TR —MRR e EE (a8ire # SRl
{ turtle-graphics ) £% ) XFR SR EFEGSER. HHGSIHRA% "
fall, bR AR - R

F 2?2 % gelect pen 2
D # pon Jdown
W2 # draw west Zeom
Nl # rhen north 1

2 # then east 2
# rhen bacw south
# pen oup

S AT X R F R VR BRSO PR R RS (R 281

E
&
U

I—

R — R A I [EIRLTE A BNF S0, WRERS TEMWIE R, (M5 L2827 )

dpm, 7o 3Bpm, 23:42, 3:16, Y:l6am

Hi yace ., bison S AVREHT 354 R A% 545~ 6 89 BNF 30E oM irse . (B X
2827 )

HI Perd S BUN [al##r 28 (4877 TEIRAA A MR ROBETRS ). (54 283 7 )

FriEpl R i—M P L BT x
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ED &%

o BRU i 56k modem LS (P BIAP S TS A ) (Efik— BT RS S
HOREH 2SR AT 1 000 7Y ARG B i 1L I o) BT 92 b )y A ) ey
His e E/A4Hy

(ERCRIFRIE L, XS B A7 8 LA MU —— (1 1B 6L BRIl oA iy
VIS, HSER MR Tt B e, (edbf (S e 8, ol 2
(R BT AL P 5 1y 390 i

MGG PRI RE R RS (3 B OB A SR . (Ao R
RO AR HORE ) . WRE AT bE. Y A TR @IS ISDN L5400
R R B, PR RESE B BEMD MR IR S s S URGRE, (ot Rl it v
S gt LA, VRS RT LA —1)

Estimate to Avoid Surprises

%, LAt % % R

R, R AR SE L o ) % B —— i+ A
NEMRHITO A, REPOT LG ISR

2R B BER

TERRVRREE |, P AURRE AR RS0 T f a8t R e et T LY
fNBPRIEA TG BN, OREEE) 1 LAY — R, e e B A N 27 (b
AL G O P . ST R TE e g KN
® IR PRETUSS R G, Qi VT A R i i T S T 1

KT | 5 SORE TR S v K B3 1R ] A o] 45 0 1) oy 2 o o it )4 A

BIFA RN —M D IR R
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® e Z 0 MBHEREM EEL LM . AT - W R, 5B
2, 3" RTINS T MBI ERGE, B4 227" Wit - M
PRI RATE NASA ( REEFEH T RERE ). IRAHITE 12 /BT

KT, G E . BTSN S8 BRI E . LRk
. FCEFTE 130 IR . RARESIHE A SHEE N o B . FUE, 4
Bar M, KHtemANHT. IRA AFEE STEMBMTE TR 0L 7 1 INSER
X AR R AR BT K, {0 130 KT ENTTREHE & T HL AT & S RS R AR R
JRA VBt T8 4 PRI B E [ {70

iogS i faegop Niok::Rivd

115 % x

3-8 A Hil

8-30 [ H

304 18 HHMNENSE EE T

R R TRSERIEZE, T HESEE 128 17D (25 /).
PrufAg Ny “KREIASAAT BIfE .

RIEE A BE IS A TR AR B R . RSP EE R B RA AL IR AR AR 1 19 R4

(Wi B 3=

R A7 4 P AR DA O] AR A Y Dy BER . (TR Rt A B HR 2280, A5
AU R — T BEARBRERE, CORANUNESR: ENCEMIXAFFHAA.
TR SREEREZ AT, A7 A R L e B SR T RA

ORGSR, T3 BARULESEET T 7E 1897 4E, EVELIARMILETR 246 i RIXRIHE .
IV VAR, i i 23 i EE I g NRREAEE . — (B . TeR A AR
W = ap act 1 R

ool @ 2 i—M N LHTx
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FARMATNIRL & AR AARTTERECE SRS, MR/
LW RRERE AT % e A B 224

HFEIRIOANS

(TAME RIS FEEE TAHRMNAN MM BT FEiHe i
VLS, PRkl BB RN AR R R SRR, (R R EEE Al TR A
AR BRI WR . SRS TR MR A — 5 0y il
£ EAN, MA ERABET0N,. RN 20 78 A ALHHE ™

B8 1T AR S ause Al

SR ABNNS R T, T IR SR A
B BRI RN, (KRR TR K 3 BRI A b arriving
traffic) % F— A, BERATLURIRRO ST SF 5T Pb TR 3 . LM R 500
Sy Ak R R

AR AT LR OISR TR . (R (R SR
— b KT A BAOR A AT (BT TS R R A R FIE
TR X FTBOM TS (AR X 0RD Y AT — B B, Tk
Lt K P

SRR S A TN SRR TR, T Ga SN R
HURL RSO S SR C 55 - GEECEREY L 05 AT R BT AR B
BRI VAT 1L H

HERBI DM NEH

-FLE TR, ARITSEE W R AL IRIRER MR X e {1 B R R
RO Her RO E, MABIER P FH AN 4 ATAY R,

BB d—M P I HeF
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0y — e T RE 2y O R S ( HEIAREASARUR A1 i RS IR IR B RU AL ).
R, EEANEAT, B TUHERA - LS8, SAEAB MR
LR X --BrEr, REBEN BRI

B/ T BT

AR FBL R TZE, T RIE -8 T 28R | X P Eb IR arhE

Ll A—-SeghiR . IRE BRI SEOG SRV R K. FRT FIFENREE
fifp TEHLRFSL F, BEEBEHEEMASRNZE, WHRRESGRHATISHEE
iR BRI AFLAAE 1 AN B B R B ONHE . I 5 ZE 5 1R 2
AR &R

oK A—E AT A TEXLECH SR U FHEA R, ol DI R
A RS LR FIAZE, LR PR RRHTIE, TSI, #Rul L
MR S 1 D ESR BT A R), BUR FGX - WRRR R R AR B T,
UNE e = NI R g i SE- B S 1l S b = N R o B B g
H

HeER

DHAERNPAFL THREA SR —ER. KRiurSmMns. “REEET 15 o
WRETHANERX . BE, YEFTRENREN, FESERHMDICEA ., 01y
AWGTE, WEXBRSRAE, AFFREEE LSRRGSR f T REBITL
FARXAN . REREIUSIRBPER. "WRFESHE SCSI B4 64MB 4
7. WL EHRIZS AT =8 BAGFE 48MB, T BF{E 44 S —Fb .7 (TS P
AR TRET BREE K LI—Fh Y 750 ZRPAS ] BONE IR B )

FITEE, RUTESBRERRBAENER. AERLERFEN. DRENH
e BRI, AR B R R TR T RE R X E TR EHRMNFER.

FRTF LIl

Moh L B
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IBERIROHES ML

RATAR . W ARAOINGT . WRT IR 811 C B A B RE . 1 )
WHRTR . DERIKEES R FREH. BALTRERETHE (REEs
KBRS b, —BRZE . A0S IF R BT R

ISR TR EA T . RE LR BFGETT AR 30 by 5 (R AR AR Y
BN P REEE 1 EE  SEER IR AT I — S R VFRATRL T Y e
BIREH 4. FE— SMER BT R A ., RGO T . R F — B
4

CWMINEHE

TETUA A KRB R T & B 5 RO A% Il 55 1 B o B e . 38 A
HIRERRA BATRM. KA TR E RO — 228 F RN H e
0. WRKLITHERINE, EETRWAE, XA—ERE—MFiE.

AR

i KR

it el R
I FHL P A

— W, RFEREEDRENR. RTFEZCHE, wirLEEMOHEE . 4%
LR UL ME ARG TR - S0 T o, A R A LB, X E—
TR BRIEMER K Sa0- - AR AR A, R EEMEADREENE A, &
Wl Rt HASIL R A

PR RR © RIHIIRE %S SR, MmO NS — R A nst s &
TRREMER, KA DR QR . AR FE S RIS el LIS A R A0
WA RESTH—I L —IKEF, SRRSO RIS 2

EFagg g — NP ITHER
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Iterate the Schedule with the Code
1 PRRRR RS BVid: & 3k ppr.ua

IR TG T R0, (RIS R, (L S AL . 470
P BT B RO TR R AT PR AR () T RETATEA . FRLA G A 7
Ay TS I L B A, TR R R s — B,
By T A4 R T SR 0 4 £ 39

ERERIFBITIORIT R4
fhidh: “RELILGEHE"

U A Y P, 5 Tk — damhE) fFAm S e TR AT e — 5 1 A 8, (AT
T AARER B WG nba S emmmb AT S5 e A s (RummlE - ) [0 e 2 g i

HEXAE
® ok A, 177 01
PEGE

® JFEESINR H L IBERR AW OORT I R IRROEHR S R T 50%, %
JR 00 PR il Wi AR Y i 7y

a5 >

9. fiAlRlF: “1Mbps EE{FLERK FITE (VIS EAE | 4GB &1 . 7P i FEHLERE Ty
Ko B S B " R UR S R a2 de . LA 5 S Ao 0
RLERIATY  (flln, URRTLAGE, iRfelRHrRTIERTO 206 AT ) (M4 283 7 )

10. 4. ME—HER 7 (AR 284 7 )

WIENE R — MDA EX






FE3E

BEARXTEHR
The Basic Tools

A VIR ATFHG RN EER, A0S BNRRHMEL I H  KITATHER
LIRS, JLMET . TLINLH T RREVE T . ShALESRIR T, BE P HIF
il | ELE 2R pHA TRk . FTEEAEREWA . PR T R B E T R E & ke
THE, miH. thiFREENE, RRIHEENAERENSETLSREHERMTE

M2 s SiEM MRS T S8 THESGAGHES IR0, #AF
BB AR B EAEELUMEER R TR s HLIREERY
0. REETEAE L, BETARSREATMER, HIFRE LEMBREKRER
FHHETF, MTHESEBTENAEREEYS, e, TEER FTE/MKES
AT SE AT G 2 M B E— N VR R T L XFRE S KR AR RHT.LER,
WA TRl . BOtRI SRHIE . RBEEE—2BER PR A, HIRFILIEE
R, LR ERE T RSAETER, YRl el Ao Ak & B, 3E
fia F v S PRI % -

THREKRBOA T, M T 8y, RERBETERERCNAL, HogdEr
HELREE . A—ERANERAT AR, MESRINIRS, WE RS — R K .
P Hp R LR EBY IR —#, METAER TR ZTRd FHEEHW
AR MEMRBARRES, REEBARN T RURRERILNIRE . 12845 )34 0]5E
AR AR A | EeR R KR T
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LA AR Y A

TEHEF A0 PR, XHE -1 LR, S EnER T A bl
(IDE), 1 A& HEF AR R XS MR KI5 PR IDE

FrAt o2 R B, BB o, WM SRR AR U B A st
.

A FERTF S EEARE O REA T AR . ST VI ara0it
- ER AR EIRRY IR B —— 1ol BURAE M AR B —— TG (1 el Ry
s AT ). RIEHRITEMIRREE R 1 R4 (workbench ), TEFRAEY 1 f: 30 W UL 3k
RATTHL SERMEANTEN. KA RRAREHAAGAEN T H, RITHA
shell 310X~ 8, MAERNE T THERHOME R 1S, R BEEm--
FEURUTHE FHAB BB R AR ZE . iR A%, RIS SRk E o

H AN

N CRRRAN S ZRHTAL T T s R . AL BRI R A # R ——
A ERAA A ARG AP JERf . B Murphy e S fe it - 9ol
EXE, BRI A BB RERE, WERATTRERA T ARMEIFER

PROGE B AT, IBRBREAR KT O B RIE AL ABEBIHE
—BEn[BERY FEE ., LI awk. Perl L& Python.

MNFHARFEEO AR, AIRHE AT Ha0FE—6, BIF Dol L4
R BHRER T AUSRAURS . RADEE R R B Rihtix FEE

TR MRS TH, H— AR HETRASR ., R TIEFE& F#&aE),
BPA, AARHBATE RIRAEE . 1A A TFE A5 4T

FEF MBI —M P 1 FEF
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B B8R

NOREEERERFR . RITWEAMBREA K, T8k, MERIR RITME
ek, HAENHNR, B IRRNTA BTS2 Wk DLR SR b R R eI
i ELFRA MBS . Sy ASBTr AR R TR AU UK | SN AR, RIS T T Al
RELLT 15N, WHERAVIR)F /7 LB MR AR 1 ——Ebr L AT VARG E fF E—E T

LLRAY =2 BN

H AR ATHI AR, ATV s A Hoe =L . flmn, RIYTFEA)
PO PTITEN AT AR, AP R LAY

Fieldl%=4n7zhe

)i & A RUE 467abe (0 & T4, EFHIAREIHERGELAER.

DrawingTypezUMILACt ivityDrawing

Al A TR E A RS, XML, SGML Fi HTML EE4 RIFT LAY
SN SCARYRA] - 230, AT EASOUOE I3 R kw2 BT R e B
1. HpafEiAsa,

N EERRY TR RASAR L. AR E RS E S, AR B R A,
fli il VR AVEAT EIU A uses_menus BYEME . HAREERT A TRUE, AT % FALSE. f§
iSO, R IR U

yProp.uses _menus-FALSE

iz t9 0010010101110101 *THE—TF.

REYW XA SE T ARSI IER IR A S B AE M. 7R
N AR S H & BRI, SR WuTsin 74, WA N2 B HI TR
LA TR B 1R, @ oA, (RNTRIAKTS B #iR ( self-describing ) ¥,
AR T €5 BN F RO BRI

Iy d S W — M LB
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Keep Knowledge in Plain Text

P4 SRR T 1R

R

(EFHEESCAFM D E SRR (1) SIERA b i b, rRfal A
MIRLE, (2) SR ARG A F, T8 G0 fC i o] il 5 i

SRR RO . X AP I 2 — O] R A b2 ——illn . fefifk 1
P TSSO L o R A R S A 1 A9 B et

(LB PRI IE T . S A 0 36T I e 1 A 48 100, ] i 71T L 4
W) (B0 "LALABRE", 144 i1 )

ATE TR HTRE SR, FIAL SO (PR TR, S5 I i 2 I R 0 20 3544 (0 1)
LR M SACTASHIEE . B L B AR (R
A WURGRIEC TG R, ST AR M e B
{E SCHFH 61 7% Bl 406 Y % b A 16 "5 0y B2

MNARBIEL

WE#S A FI N AR PSR, W2 BB ek SFUE H2o
® (RULAitnd
® IR
® L TR

{RAUEA33T 6

ARERSBIBEROBARTE . 1A K R IBCIE . 44 He 747 JL AR B 2 ) g
IR A 48

" MDS M TR G X TR Ray A 1 % 1L[Schas |

SN — LN LNER
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MW, Ml a e E— Wi R R AER A L S A EFF
WAz
WAk or e G, PREEWT VABR BT X FERYSTIT s a2 it S0,
ER IR TR . MO AR T RS A BT A
I PR AEBREAES OB TIE . LT BRI ANRR ©REL W iR
B R BT TR AR SO R, R EIR SRR S R R
kX ABAN R, AR
~TTELDIN-123-45-6789</FIFI D10~
CFTRLD! Gon6 i -89-012 3 /FT=00 105
CFELD. 8801-25-456%<, FI7L0105
AN TR SRR SRR, IR LIRIRE - /N R R R Z S —— R {34
£ T A L AR S
QA8 T, SRz SRR RO IR
AC27i27156789B1 P
Xva 35673991 2307 L
612190717 2456 /882N
PRl RERE AN S B A eI B R B CF IS T, IR ARE4E 3% ( buman
readable ) 5AAESE# ( human understandable ) 22 Hj i X 5il
(EFRA AT RTHT . FIELD10 B35 H R K, Mo
<S8N0>123-45-6789</3SNO>
LA IX 4R IR — B B T —— ) HLX B BB AR IIE 22 He AR B AT g 55T P16
s [TA
AER

Lhe b HEHAYEE—F T, ABRPITBRSDISTFTE. A74HmiEH
KM R ERS . BORERETREAESUAS 1 FFT T Bk

VOB R B BRI

FEAF o R — M LH T
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| Unix #2¢

R “FERT A TR, HbE B EER—FEIEM—Unix W 28X
PP T IR X Rl R SRRV R B MU LT 5 . T iy
A AT RSEEH (P RFM . MEREE, S5 ) MEURE 814 sl
SCATCHRTT (BYEREL, teln Solaris, K (ALY EE, ikt PR EEIA
Wz AL AR AR S R _ it AR AR T )

UARMHARET . RATRER Bl i/ R SR AT (AN, R BB C:
I IRENTRR ) RIXHERIIETE . LR LA ERRCR S A SCA RO R AL

fan ., BGEVREA - NRURE RPN BEEE AR A A0 ) FAA B
FUHL B SCPF (I 2 sendmail ). 4R IR a3 ARE Y, fR0] LT & B -F sy
BRI RGENERZT (B RMSBls . 86 F ), XEEE ol DL B ~-T7 I Scaniv
At AR dift il fo EAY ST HCES | B miTiR A i TR Bal, R sum RITH0 iR
A, AU CHEET R FEAMN (BSUEER ) Bk

£ 2T

R A i S AR TR R M & S, AB A, S8 wiEise
AR R — MR R A, T A A bl b T S80I, Rl
R AR A M 1l [3 0, ( regression test ) frdiAv4i 4, a%iE 1l Perl, Python X
HAWR A ¢ B 2w RS & .

/A

B e oksk, BT XML B EHFECE AT ML, ER1Y Internet. A7/
R, TR LA NMANR ST, B, FRfRgH, Aok
LA A E R GRS, KT EHRENE S 7ERME AN LR TEf . Al
AL AR s

GRS E—MD LB F



15 shell 3%7% 77

HBEXAE

FALIEH], 86
Rorh4 i 3. 102 Ut
TARAIR, 144 T

F i, 165 i

AL T2 8 B F1e, 230 BL
PHAF, 248 N

ko
® ERRSFIAY RS AR O R R Db SRR (R il
iy, FF) ERE RS AT

1. Uz AFR A XML (23R

2. TERMTERAS, Hm—DH0, s e, EEPRA LA R
A ANE IR A

TEMRASEE 5019 RBME AmSiBa it an @y @aEAES e &mOCaN
e

BB shell 553

BIRERESEESRE. BE. R TAER, HUAEMT TARHE T 4HcETE b
M EIE B TARGBUARTTIERASL, E UERNRE, AREE KRB THG
oflie =

R THPCA CHEIFIER, THAEGS shell, 78 shell $275% K. {1

PR SH—M P L TR
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RN 2£T B, FAER, DU i BRSRR T R & MRS B AR 14l
£ R frshell B, RATEEENH . BIARS. M. RIEBINILS A HRE.
Al VR4 30T . BRGNS | kit Aol shell #1 rig e, TR RS 2
KE S, HATERMG T I TRERIES

AFFTE GUL WA T 2R3 (IDE) B lCREmBRIFER. X T B EEHE
fin. PR, HIRARETR S (R B AR BT X v e b g g

FRMME . REET . GUI RRIRAE, A THES R A i i aTHE s R
FHE BB, B MIME Saa0e -Fap A R, B0 ol B R (e 14T
Wi A g AR IER GUIL R AR TIE, FRE S ey igpl et
RES) I AEEEIEAE. SJEMBERITHTEMNER 1 WE. /i
WA ARHSR LR, SIEERNE T, GUI BYiFa & WYSIWYG—— LA
AT what you see is what you get ). &5 & WYSIAYG—FF W Bl 44 i1 what you
see is all you get ).

GUI ST ZRTEN IR SRR ) MR REEEEIR T E L
PR, R ABASIRAEE—MAREE, HAEFEABXWER FERY
AR R AR FUE B, BB R SR SRR IRT R, SR A
A B —— AT AT X SRR T 2 B, %, L 8 CEHNGEHEFHER Fix
T HEBECRAME % Flin, B Rt Mg Bl R IDE S (R 1
USRI, BOREESTR, ¥%) BRIk IDE W% & B dib o o fhak F1E
ks, FNL, RS — S

RRIF LA R TSR N 14, XS &, FRel ARG X — Y.
0, PRI R EIRN I ARIES, shell AARAHA .

AR ETMABRF R, (RASRT AR & BT B B E——CGUT wJHER &0
P IR EREMA G — e, AR IR ERREREANTER, GdHE
HoER XBAE- T,

FEFRggZia—MP I BT
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B 455 B B b4k 49 Makefile #9482 B X0 £ 5 4989 .c LH.

Shell find . -name ' *.¢' —newer Makefile —print
GUI TR ST, BB HFE, Ad Makefile. i MBS SRS
Wi T AR, 7R b A e BERE CUBT BIMR. R

A HEAEESTE AL N Makefile BSHER . G R

ik & 4 B zipitar G4 L4
Shell zip archive.zip*.h ".¢c oy
tar cvf archive.tar *.h *.c
GUI I ZIP IR CHOn A WinZiplURL 41)), SESR(RIEEBER X
. A E R BFR, 7 W TR R I H L R B B e
Mk R, AU aESEE N ChT, Bk R, RS RMITER -

L ek Java L 4R B shid ?
Shell  find . -name " java' -mtime +7 —print
GUI AR OFFER “EROUET ., ATk UM FERL BA “java”, #EF B
MHW” IR, REEFE AT AL CHR OB, A TR
B Ad SR HAT, A BUMM O (WEFLAEHT ) R

LA, MERAT awt &7

Shell find . -name " java' -mtime +7 -print |
xargs grep ‘java.awt’
GUI HORT R BT MBS TP EA SR, & r 8 “Java.awt”

EEE AR XFNATE Tk

B, XEEMFI TR AT LI— BT k. shelt fr ST MR MG, Bk KiFHg, HA
amAk, WiRfIgE  [Rlet, [HN shell & nTHH A #MA Y (B2 Windows T 1)
Ay B RO LI STFA . (R IRE TR H ik

FUP i 8. — M | TR
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#HEMS shel 9 H B

Use the Power of Command Shells J

ZIE shell, RERHACHE SRS HEOIRGN Java (GRS
AT LR (M BN %) 7 RS IR s st
L

grep '“import ' *.java |

aufl -atgf clinoet W)/ -plgls 5/ /1
SOLr -U =list

USRI ALK S (B SE L ORI AT R4 L % shell 9 3 RIGE 1. i BEIdn 4
SRARIAL BR, BA S EPENA shell, SASTRMMR 2RISR K
TS shell, (2t v REME (Ri A: =513 ) 5 RE 104

shell SCAEEFES Windows R

R Windows FREEHREAR4 shell 300k, Windows 2 798 BRI (13
SRAQOXE L () Unix SER#RFE . (R, -k — Do JL ) 4[]

Cygnus Solutions 2%l # — -1 i Cygwin[URL 31)f445 6L, % % Windows
#4E Unix IR%Z1E440, Cygwin it 120 £ Unix HESF, 0d5(¢ s grep
find BXFFRITRZUGUIGTEIF . VRAT LA Y iy T 405 (40 A s s PR e A . (15 90y
e 0 ar'® . iG] Cygwin %1 (1i4 4 Bash shell,

'® GNU General Public License[URL 57 |2 & ik f e . JF IR 11 % %99 HC AL F 600l 11 &
PRAY )RR PRI e S (E] B (A |, W ] A T AR S GPL (RO P, (1
UL RAT TS S B REAS . OSSR T GPL M Yy HLFTT A7 ( J5 0 R 80 0, [R)a e o2 o8 1)
HRAY . 2k A R S —— S AT GPL (I 0 50 IR A M, 40P 2 S 007 T GPL 15
W fELEL, B B R PR UL AR R O (o FE L (T R — (e | FL I 22 e

PR RTAT AL AT AT 1y 2 B F e,

R i

UhIsox
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{E Windows T H Unix TH

f Windows T AR Unix THTH, LR IRE M LA 15 KAMEIT)
ERl filkE, SGY R TSR GRIE) MS-DOS T IUARMW. s
¥ & IR NS B, FRLA Is a*.bat R &3k T AUTOEXEC.BAT  {40& n] BE )
FA RN A . R IR AR KA £S5 . ¢ Unixshell Fizfg
W MS-DOS KSR MS-DOS #BFeET, SE4:—JeFEAImE  Fa, 77
Unix T. # JavaSoft (] Java ILHTL FEHE S1F &y CLASSPATH /r[@fF, Mt
MS-DOS THRiHMEZE s 458, 12777 Unix #l4% |.8) Bash 3¢ ksh BIATE
Windows MIRIFFiBIET T, (HEfRAT Java B60 S ATHI 22 BRTR IR B

b4, David Korn ( 5 Korn shell i %% ) ®4E £ -0 i UWIN i9%kid@ K

| {#1 55 Cygwin AHIF] AR  UWIN 4 Komn shell

— R4 0] M Global Technologies, Ltd [URL 30]ZKEX @A Hh#4h, AT&T

BT ZAR M B TR A, T A REARRs. R, fmiR2aEx
5] 336 17 IR VT

)i, Tom Christiansen ( 7EATHEEHIFEIN ) L7FHI1E Perl Power Tools, 21
J11 Per] ATRE A2 BE A 3 WY Unix SER#EFIURL 32].

HRXRE:

® K& AEeS Bk, 230 101

Phak

e (RFIGiRETE GUI FPAIT LHli—2esiig? RE S — il 2 4 RS, Hob
RV Z "o X7, -0 2R ETRE A shiey?

® BEMPEERAER, EIRNTLAERIAY shell F 2TREHEHL A {4 Y shell il &

® FEMRANATI I EH IR shell BUERE BRI AR shell ik FEAY W)
B, FHHAD shell 25 HE S8 - X

e P

M B xR
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ED ®4mig

ARG, THR TR W, SIEATICIrt T BRI, ik gR & 5
ity (T SRR ATREAN O ) SRR Se A, D A R R A R igb
(1 TACTET LBl A AR AR P O ) A PR ) — D T et o i

—FPYRIE 23

FRATTOA by O R Gy S8 — Rh SR 2% . M JLFR TG 4RI T % . LY opy . %
ok, RERE, WEHE . WRAER M — AR AR OT Bl I A G st
KARAL. T RELA200 T B A A TDE (00458 85 i 46, 1 “all-in-one” Jpss
WRIFAAE SO, SR FH 5 — R A R A A R R A LT B A ML R+ e shell o4t
i 1 T A T RE IR SRR SR BREE Ay AR A 25 R A . SR
TR B 1) 4 fo — ol S 2 R T

PRite Ly RERE . SRR A . (4 R T 0 A8 0 BIEE . e Y
P T — TR SRR RR . () TRk A4 002U RE . M 1-t<dst [BACKSPACGE],
WGP AR 1597, AL @it —hA . Home st [0 b &7

Use a Single Editor Well
RiF—iRiRE

PR, BOE TR, RN T 4S5 0 (e R 4 58
(o — AR ) BETTRTA B SCAR MBS 2, (Rt A T 3 0% 6 REve it e AR
Wil (VST A R AN RERZ G . Sl B8 A Yo A T A (s B2 20 1 S A 1 B8 A

OGS T L TG shell B 5110 EkEEE | keybinding ) 17 1% 5 14500 2645 88 (& 770 s o 2 1y
i, Bash M85 vi BESEE, %Y emacs fdpE

BN U DT R
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AR Xk BRI B e

(R SR BRRETE I AT & 1 3 H{EF. Emacs. vi. CRISP. Brief
A A —- e iR S TT E XA B, HARERA GUI A, wHI: GUI( L4
FiAE ) MR

#RIEIIT M

BT ARyl E R, FHOMFEHEREEZ 4. A SR ARE S, el BA
kMR RE AN iZ BE . WME AR ISR L E A W4T RE Fr . B 2 kT
SUWIZEIEN MERERARERE |

o TIEN. RELBNIEF BN REIRIRFIRIT ( preference ) ALE ., FLTHE .
g, #ITRSFRANEE RS E (fF s awmd ) TR WESERE. 5
Fire £ ahfam M, RANTHELBERTEE, RAKRN T LA EHseE.

® IR, SEFAMIZEKANE FENHEFE S HTITe | w2 EEE A A
AL iR . PRI IKRRIB T #rif & R4 ( XML, HTML 5 9
MR, %% ) HEREMEN B BE.

o AR, (RAIZRETRBRRE. IDEITERA . 2 BWTE [T ER
NIRRT S (Fln, Emacs I/ T Lisp 8- -1E#P ) #ir X PO RAL

MeSh, 5 BEIE R SO ARE SR ATIE S FE, .

T R

EBIEd5

F B4 i

B B ARG Bl SO R R
5B R EE

# IDE £ (fmiE. B, &%)

PN —M D LB PX
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G R R TR 3 e TR L U BRI InY , {V9BE FH T ERAR S A
A, 1 FLIRRESES M L™ — HARSHR TH 8 X8 AU RN S G TR,
AR BIERIE AN AT, A DAIBEENG Sy L BIAY . SR Y R ok 2 AU TRT ATk A ok

W FAOME | RERTEgR A AR IR IR B B T g . AR RNV s F
Emacs $5 a1 X b FXR3E T

= oY=

&1 18 S A Windows notepad e 505609 A S A - SOAT 1% LA A B Y ik
PRk — - $1 R BB AN A P R T BT 1 B, TR 8 (1

HI 2R B IR, IR A R DLIX PR Jy A e

WL ERTIVOCH ARG FA NG YEREHE, ST TRE—fr
TR AR, —d . AEDURL . fr. BeeleRE R RISk, WRESEE

MR R 8L Java (UFS  IREESR T RITFRES ioport 1175, i) 4h A A%

N, el UL TR R RERE], TALF TR E— A inport i84) b RS
Y F MR et HA e AR THERF  7ER vi # Emacs BXREH
s, KT LIRAES ERUXFERMMES ( Z20E 3.1 ) [ notepad iXi{E!

Pl 31 (B AT T

import java.util.Vector: esmacs: M-xsort-lines impert java.awt.*;
import java.util.Stack; e import java.nmet URL:
import java.net.URL; - - import java.util.Stack:
import java.awt.®; Vi 1., +31B0TL import java.utll .Vector;

1 E090 B AR BE RS A e IR A UK IL B8, RO &4 U & BB S,
Hedtan ol DO IR AR B i i

FAF IR Z T — M T B
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® NUIFHYR Y ey (R 2R )
®  {Riyik & FN/ ok b B R
® %30 A S R FEIK ( construct ) WUTTAR (AT, SR g s

AR R Y R e R AR H%ﬂ#%MmW&uftﬁL P 3%
2P ENEE YR (BN, TEEEAZCAESS U ) CRIREE R X PRI AR
Wihm,MMummhﬁﬁmmﬁH&ﬁ~ﬁm%ﬁM%m

RIS 4

XA AR RIS, TR [ i & AT AT ISR AR O FE ST AN KA
SR IARR HBA. EREES. BT - -z A —si T et & R
A PR S RUHTIOR I, SRR BTN —FL, BRI 4

Jo R XA RARAR .. ARAERK... ..

fAE RS AR BB, = B -PERKWIREZ. S

FoA A LB R

AFBRARHBER, i FAHEN WG Ealr s

Y323t

KA BERGBEE, RET WAVETE, JMEHHT L EZ{ES

Resha R e

FOA A, notepad FUEMREE. HHAFRRGE, MHLER! %

HEAEERFNGER,  HRHBACHE “FE BAMSGHE. HATEEME &
HEHHHALKVE ¢

T Linux NASERVLEHE RPN AT ERm A A TR E ., iIF 2 A FNM R
oLt A B TRAER)F (A, RIAT Emacs i1 5, flids 175 RS AR

P it —Hh LB X
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&m0 H

DERTARAR DR IR — R RFF (ORI RT, IATUA MR RRA ARy . RIVE
(R Tl s ot S AR A BEARR — 1 DA IRECAT ATE B RBED fHfBIRE ™ )
fHAL. (B A (266 T0) 1, RAVSIH TR WATOIRE RS MARER L0 JAYiRAL

>/ 9514

® (ot HIsE £ 0EF IR rEH A% S  #an. Emacs XM T Lisp
HAS B A NFIE S 2 - FIRRSEE BERANE S WRHRESRR LT
T LT3Ry, WA —EE (EEMNRTE ) LI

® {REHAHAIRE G iR AR AT BEM R - IS HEAIE BRI R n R 2R nd e g
L BT HE DRGSR R B R g T %5

ED i)

iR dFd B4l RARCR T4HLH, Rehitdd i eA, #AFEEdE,

—George Santayana, Life of Reason

KRN AmEPRIE - EENEAARE UNDO fB——— T EEI IR IR 104,
SRR AR R 2 (undo) SEM (redo), BREEELE . kB
AULTE AL, L el R A BBAHR R T FIA L WIRLL R A it
BHATH LA 7k B, XEFHBEEEHNZEENERIA 2 —: CE—TEK
s IUNDOQ Jiit——- - 11 g A ialiL 88 . SEBSIH IR [ - AIROAREE K LT . BRHTRY
AR BB &R IE 127 7

FEFARBZE— M LBExR
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B R RS KRR MRS R ER ) IBEREIRR TP P
AR A

FUMY R RRIB B HRIFEE N OS WA VUi SECEMIRIER A8, ket d
4% 48 18 T 1 AT KR 09 AT — LR

IR B4 (SCCS™' ) BEMATIT L MO AR E L 4 /Y SCCS IRIRIBEE ¥ 5),
)2 R I . e aX -1y T MATREA S | BRI A Z T ARl
(EX T A AR AS BN TS T 204 {0 WA SR anim iy 4 f bug B
WL PRRE A S F R R R

SCCS BB BRI R B B IR —appil, (o EOT-RERYIE | H- OG0l
IS AR EZER G R ER LR e -

iR SCCS B AR Bl - W&k R, il
WU Bk RS T R GREIR) . Rl S B YR R AR AT Y bug.
JURE TR IR A A LR & T (IR Ol R BRI bug BT IFR T — kM,
LA AR FE T R AR R R AT JET SCCS. ER/ A - DARATRR A, iR
) VA F AR b B . R4 bug BEME] 4 RN L, HE T B AR A
A4 bug BIEMATRE S+ TA X, A% R ARFIGEIEE RN 7 N8 B alie F
bl e

TR R AR T §E 2R {1 0 U RAE A D -G ( repository ) H——
BT r AR i e b

fe ki, AR ATEE AR A e EZ I I R A RN o L T . EETRE

PP R e el . REERETIE LB G RO R A O AR A

B AR . TESR RN R AR AT R TAE R 4T

TOIRANMEI KGR SCCS B — MM BRI B . B A- - ‘scos TMIHA RS, RERFE
Wkt AT&T System V Unix —il % 4

Fpdlletz g —Mh LB G xw
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Always Use Source Code Contral

B R A

BAE - DREORA A AT AL R ] L — R ] B AL LR
157 IR R PARA TR PR s (0 A A S AL A R 2 F——
B S g, SEDVRN SR makefile, HHESEGHH . Bl CD M
shell /N AS——ERE AP TRATTOA T 12 s S0 A A 85— ACTR 2 F 1 5 L3 I
TRAAEY SO ). IEFENTAE A TF Ao L JEA 100 E1 9 Mt ml & S HufR A o (e

R S

1ok RSN e R A B8 1 B0 Wi DU S (el o8 B < B L1 NI T A D LT T S R Y
BET T 8 Shad T L i

3y AL T LA sl M T PG BT Y IR =R RATE A s T, (EE A
i CARATAE ) FIFZ G BRI RLETT (a0, 60 (520 1 e i 3 i 1 o]
@M, PR [ A fEARAE 72— A F T, AT A & (R
I AAUNUSERIN ] S FE R )

PRI RIS, DRI OA R G ok T LA R ek 4 o 1 B ) oy ot o it

BRMNEAN B ERIREE S

AT PR 2 IR AR T AHLS) (R, (% B S
IS, ULAFPRn % e it R ARG IRRS ] (o IFEA I bht s A Ao ik o 1 oy 3%
EAT0 TN = S 1183 L N S B~ R e b = A s S Bt A G (R R N
K izt ). JSERERAASIE TR T8, RODL T LAEREE, A frainmes

FP 2 ——Moh L H Y &
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R R xyz B T A T M AT DY T IR, R REEAR
G2 NPT RIRRIIR A &8 ) X— TSI REA B T R1Ta97 BLERT 18615
T2 Tl 6 5T 7 2 A 2

ANE N 17, SCCS i@ |- f TAEZ 2 g 507

RS 65l 7~ &8

Bif o A (271 T1 ) 8 T — 205 (LT IR TS i B4 8 URL., Ay 40850k 7 bn
Aol YRR WWE TS AN T I fRAT DIEBCE AV FAQ F+F-K N

WRARE:

® L. 3410

® I RK&AF, 73W
e +#EE. 2B W

BRak

o Hifdif nEhiE I AF il A SCCS. (LEEN AMRS %% RCS 5 CVS  HU®
B e, WERER SO, MR (UTRER) ) WEATITEILRSE A ZHE
Bl

® {1 Web 45 % FF B0 [ RS 7E £ A AN A A E 20 Mozilla]URLS1]
KDE[URL54]. V4% Gimp{URL55] ), E—FBXAMA . {REMIKBIRFHE
#io R ERER L eish Y M H B &% R TR SRR ENIT A&
P

Fp b .2 Mt B EF
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ED &

XA RENS:

& & B TR, FBeid

FREAMNAL. TR —AMK
—— KA LEN: (RFTR

HM 14 & LR, bug (BT, BH) —HE — A8 A THAR B 4a"
COBOL & ¥#E . "M Z /¥ Grace Hopper MHEEMER T4 — F#EM bug——
HiWE -REf., —BaWBiSNASNMRR B8R T FEERRENS
ApIRENEIAREN, A -MERARMRER, B - HLTFERSE". FHA R
W —— B M A A ——R e T A E

SRR, FIRATHRGRDRE “bug”, BMRT RS KRS {0 50UATHH .
14 W2 & L— WA A TE—I W E B SEL &R & FER et
MHEC, WBHRBAERBIREAHEIR. BENE, BURTEN RS TORBE T Mk
TR, MA—E RN R BT RAEE.

KA MRS HSEEAEE, LARKE B KERACRNA LRITRE—FR
DA R -—sbin R, DL R— 86 T4 o LA SR R A o, T — Ao

EReLES

MTFEARE . AREASE— TR, BHEHIEE, RATREABRIRE . fEiE .
TRIPIRD , AT EH, MAREE YNSRI L2

SRR, B R, BB AR,

AT AR bug Z, FROTLATERMEIRNE AR FEAREMNERE &R
BT ARRE D, XA -4, HATRER “HRENT, (HE, Rz,
PRROZ T FEE ., fmARRBIEH.

EFagscd—MNIIHTH
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Fix the Problem, Not the Blame
ERIEOHE MARKHER

bug RAMERERMAMILE, HFFREMING LT BRG]

BB LS N

oMM AR —NAB T,
——Edward Bulwer-Lytton, The Disowned

(Ef TF e R, RS S R A fRai e e g KT R4 A
& Cego) AVFZPT DG, TdepRal GEmn @m0 . Fl A G e TR &
WEAYR, CfETR A S —EN)

Don't Panic
| FEBAR

NTRZESN . 0 U S0 TN IR 2ok . sWR TE (R i bug (1
B, A e R EMREE PRI TR v FHEN SRR E, %5
B S HA AT R R AAGA b BAT T bug (O AREEATR

MR ORE M bug LB bug MR E - “BEATRE". Rkse e T
— AN AR R TE L, {RER A A AR R AERE b IRA R, BEAMY
The, MARLBRET,

fE R AN "I S AU IE (R PRI SUE IR, A7 aT REF L
T, I A A R UL T R (O M Ay OT REAE A TLAPRE . JF ELOT RERE N2 %22 HAt At A 3G
9. BEREEIEH BRI, 7 A FUR (AR R

MR8
i 4 A7 bug 2. BRI REERAGRT | T i %

A2 — U ITRER
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FRA 1T 72 MR IR B S SR AR S B R MM RITR kBT AR H R RERE S O
AR I B 3 A LD FRAE B S T LA R Rl A

TP LA B TRAT-AR] (o BT fwaﬁ EH SR M X BEE . WA R . bug 4G
Himdlr . WIRRBEIS SRS, MR RERZIEM IR B GHEI I L i®
BT 0T B i v

bug {le55 MHERTETESET H - b Z F0f S -— D RE I ——Bn iR RE R LB
Mﬁmgmmf%mw.uﬂﬁE%ﬁHMzu

Andy {7238 Yt — D RRETE N R AR REL AR, A LR SR, Bk
flfl IH R gL . AR ARy AR 5 RN, X P EERT
{TATalds s it R Eex ., TR LA RIXEERREER T 5, KR
Hamk Bt

G, AN S — . WA R Mg V. G RmETF
M =52 RIS T WY, BERARRNISER RS EEE R
A AR OMAE FUIHA T AL N AES EAER . A BE X bug

3 A A M E L

® (Rt Sy bug BIASTENR, PSSR LA PR BT A0 EE -

® JOUARMILL (WA ERFEAIUNTEF L) AR RIS ( exercise ) N
W R BRSPS P M R R P R AR T
RYCHET X PRI (B R AR emK, 237 7T

IR BB

—HARA RIS FERS 4. g8 iR EA AR 2008 T

FHAEELE8 —MAINTE
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[ S

3 bug (reproduction, AFF “¥H" ZH —%FE)

A RN bug AN ELREEEC IR H A -— 8L AT BEEL L83 1 AL I B 4 )
Fefl RGO RS A E

JFER % Il bug BUBAERAE LI Tal B S, WMEMRAREEBY . R4
ALNEE U REIELE 1 g7

A8 SR RAESET IR AL RSB bug; RITERREEEL—%
@4 HBRY bug, WHEKRAFER 15 0 A BERA bug M /7. 81 bug
WAWMEE MR, SEIKE CRRE R H bug RIFRE, fRE S i W30
WAl Jr ik

Ef%%ﬁﬁ%ﬂ%ﬂ@%ﬂmﬁw.%miﬁﬁﬁﬁﬂ@@£EOM}

CRINENE 8 =R

W, BNRERERT4—S BBt 4—BAESNRERYWHE BT
BRI AVEdR RS R F R I T 4AY “variable name = data value™ JriE, X0
VIVE WA TENSC A . e LAYE R GUI AHEHERE S &b 1 Ly i

gL E R ARV RS R R A I e Rl ik AR RS, ITTRLRA
142 IR AR EHRRRZE .. B — R 2R EE A% 8 0 B 10BN S 340 R i dte &
K 3D R, RERNR 3D HRE, SRSARYREEHSHE (0T -iaE
3.2 B ). ERILIREEBIFRER Y, H5—EHEBEN bug Z2REEFRERTN . X
FEMEEEREF T-5 7.

AR A9 IR R T AL B B AR IR . MR A T T4
T AR, FHEURE, LR RISMNBAIZL H R .

DDD AR E —Eal ALBE T, JRETTLAH RFRIR (2 W[URL 19]). AR,
DDD RE 4 28l 5 —& 14k, {345 Ada, C. C++. Fortran, Java. Modula. Pascal .

[ i B

FIFLHM 1 — Mo | ES
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| 3.2 R AR IR iS5 s ot

Perl 1) & Python ( S8R B F 22R9ikit )

PRI

AN S R TR LA NRE . AN R 00 4 T ——— T B
P sl B ST A BR ]EfERIRE: . % & 6B A ( stack trace ) HURES VRO, MURERER
PR, E RS IR Z AT TE e 2, SRR TR E
4 fa

S ad S /NS W B ATEN I R [ e, SR %) 7T B f1 “x (YfE =
2" EFFHHNE. 5 IDE MRSEY MM, R R A AR, (A 2R oL
KIS W) — e TR A SRR AR TEIeha) A 0 BT (B E (LT 2%, IRES
b FLATMELAGG RO (B R i RS T BT R

PRATEAGE FIBRER A B "B A" (C8Y . WLRER, 1] AR % U8 P Bt 8 iR
Brifr il

R R L . Bk WReTRE S ASMET e, B, g
1 e BB VT WG ( BE 40K 2 - ( unbalanced ) i) open/close ), #<8] LA 45— open
fif—K close i HASAH . @it F Perl S4bFRI% H Ak ST, iRnT L4k s

LGRS — N L Ew
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R REETINSRE

AR E— TR, HPER--PBREE. BRMEHER 0x6e69614d iX
FERYTATE., TEiREEM T BEHAFHAEERZET, CREnEE TN HE
AR BN, AR RIS IRE R BRI T, BRI TR
T ESRIR .

20333231 behf96l4d 20745320 746fdela

1273 Main St , vl ot
2che?THE 2058580a 31323433 00000a33
own o, \nox x 24 21 3000

FFERREA AEHERR 5 B TROWIEER B STERNHE R E A
BT T .

A K open ETEBREE &4 8.

REZM

L F | B RR A —MEEE R R . B CRRE e E AR B B AR . b i%
BELT PR R B SR, Ak (R L T RSN ENS ). bl |— TR
i, MAR—FSEBBEAEERG A, HHMEEILPIBM R B, FAEC
fIFE%2,

KW AR B B, (O7F o i A BB BAET , DR Z0 IH o8 Mo AR HE2E R i B LA 7Y
IS RS SRS R X YR e R — 500y . IR BE S SR 445 4
V) S P i) UL

2 MR RS 7 ARBRREREIN, Dave %43 FI—firn i Greg Pugh MIBTITENA - -
BLLAR (R Dave INRHIRHHM A REZ -, BILTA Greg M ¥ — R HEAVNET. 4
SMBHT R AMRNZm L. o 5 BT, Dave A A H -

FriFoi o —Mh I H L F
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H BRI

TER LT Y, (i £ T RE R R AR 11T A LAt B 5 4655 04 10 ST I
BTG RO ERERE . BRI CRLEGEREY . %% ). LT Gk (e
fERAL, RYE . 4ii%a ) MiRGW

bug f1 ATRESFTE T- OS, HiFas . BULE = J b ——A X A1 Z A ey 55—
. AKREMTREYER R, bug {70 FELCTFLMRCIGE ST A
(DRI L PR 0 A L A S ) D A 00 S Ak R0 (e o] o 2 100 T 08—
o (AR A bug SN 2R, PRE AT A I B Y (RS S 1 bug

A VB I — A~ H B FT % AR | B (5 select ZLRIMFI 7 Solaris |- 1
(AL 1455 ) e o AL s O M R (SR LS - T A Ll 2 17 T8 T
TERAF X —S St — P S T3 ) (0 T 8050 1455 28 7F i — R A 16 ig, B 5
FRErrenainie, Aef(QIF A MR, RGO TR, ML T select 1030
). (FE LB 2 R R IE I 1 I, BUESE 4 ATF45 U A aT B T )
MoSCmemHL R RGN . TR ST “select {04 RIS 1 Y8 #1004 M

“Select” Isn't Broken
“Select” &% (6]

. WURAER DR, BRI D, RS OS IRATFENA M Ml
UL TR AT AEAY 5 KL &F

ISR RSl T —RERT . RECEE L T TR, BRRE A PR AT RERR S S
iR, AEISE R T 24E 4 B e ah () 4 78 FE R (e il 22 9
OS FORREAS . Sifal . B PEal REILI0SS — /40 0] e 25 AT A0 iE i iy
AE22 th BLATIY) bug, WRGHTELETFRY bug 199 7HEIE, HIREYE T FF-28 1Fe (LR
APl ZE (. SHREZE T M7 52, SR HNERTE, (AL fr vt §ing 2 1k T Sarm

RUFL RO 28— M D L EH
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WURSE, T RALE A TR AT R (RATRE SRR T ke i M

(UL, G SR OAT 5 170 5 LA M 7 (L PR e 4 . A T L e B e TR 28 5
Pl AR T BRCECRY P A M i — . SRS G e T, )
B R S il &0 R e A R ] LR A A, MRET A
[P, 1) 95 24 i i ) R

BRI R R

(EACHURT bug iEPRZERET O W0 AE TR AN 10 ASE 1 A9 & e 156~ IS AS ]
fE " PREAITTRT VLA VRl A BEN “H9" (0 AT [l o —— (R A = e &
. AR R A bug BIBER—— R T A A W R E7 934 — B E
SEH TR ILY AT REIL 47 bug. TIfiEnyy

YEROTHE. FAF AT RERT, PRERBIRZIRIORREE S R IE RS T a4 IS AY {5 1T A
AT Rt a, i ik A" OORmeRs . PR & i Al i — 4
B RGRR . REE MO CHEE" ERE TSRS G Y bug £ 45 %N
mefCR . TEHE . R B R RR R ASEREE

Don't Assume it — Prove It
AEREE. EiEA

ORI L AT bug I, BR SR ST, PR S e 2
RO . 5 A0 7 T T A T R 5, L 14 B A i
i

A, NS bug JE—SEIRBARRZE R, kBt M A e i T AT
. AT —F S Pl T T AT S G SR PR (SrHIB L 120
0Lt 122 GUR S T TR I A I S e )

g E g e T T
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FEPRX HAEAT AL SRR )R, AT B S R It B 5 X - - bug MR
W BRTERE IR R IE BN TNSHL. MR L kEH A, REBEERTSBRA L .

FRZEFILA bug FRARKKHE], JaBRA R4 SREST TG4, 3F
N =% FiX A bug BEREA T WiTRo] LINEEFARAGES, $2R5AEX
frnthas.

el W bug RAEAMBRBENLG R, 9B IMAR--BiHeX Mo, nH
— P ANARRE. RAITEZAAEREF

I X BEN, TR R A FE B,

L ¥ o R

® bAERHAANBIERE bug WEESR., TR R BER?

bug A e9TEHIRARE? £ OS By iEF BIEWArEE

0 5 i) [F) B R AR B A B, R4

DR T BEANRD S T AT, MK RE RS DR EdE R
iR, kgAY

® X bug B R MR EFET ARG PR HEA M

HBXAE:

T A, 12217
g754%H%, 1721
AL TAM QEHL, 230 T
F A e, 237 A

PEax
o FACEWARMIET .

FEAF o Bk i

Mh L H T
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ED SIE#B

BEENAEFRASAEN T ARHER B I A, FERRBSI R,
T1RE r RIIFTHM— LB 1. H—-shell, R#E. HiL28. XL l'ﬁ*mtﬁmﬁ
78T ATEM—eNSRER TS TR ER TR HE. &
AT BT — e, XEHBARERER I RETIETN. &ﬁ]nﬁ-%ﬁfﬁ [
AR T H.

AR 5 TRBHE S, HREFILL (router) %t TA CIFMEL, &
W, WOE. MBA S “B|/hH". NEMHAER., BT AR, AARY
WA T B ERA NI E., BER NN ANTED. SIBIHLM O ARINIE SH587T L)
IEAGER B FEHGR AL 12, e AR R T LR . WvEiEsL | H
Frozl aniaE YR, XETEMWAHEIFARFOERSDY . BRGEEER A fE
BRI

AR AR BRAE T B H ETERC . Unix FEEREEHA B 18945 shell
WA, MR awk i sed PR T HMIAEE. WS T H55HLE T AL A E3%
Python[URL 9IFMEI M Af @Ak, B AE Tel[URL 231 5/E A R gk I A R4 1807
H 4 PerlfURL 8)4RTE /IS .

REE S REER TR EREROR, SRAENT, Kol LRddI RRF.
RAEVEIL 8 IR — BRI & . R TAERTRETRE 5 580 10 SHHtE).. % F
AT A L5, MR RN T EE. SR 5 /batMLL, £ 30 il —
MR RS R, R 1 XEMEWEEAS bR EZE; E81 A
HA— . f£ The Practice of Programming{KP99)— 1%, Kernighan 5 Pike /| 5
ARIBE S HER — 15, Perl lRARERN (1717, W CE 150 17 ), it Perl
TR CA . 5RFEE ., #HTREEH . WaNm ., #7EEEEREE. 1

= X HH router HHRIER | EHVHAEHI AT R, KERTRE EiLM0%E

FrFIRR.L i —MAS I 5 E
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oS5 A s 9% 1 e B

Learn a Text Manipulation Language
FI—MLKIRNES

Ay A SCAPRANR S IO L2 S e . RO T TR LA 2 TL A i — e s
IR LIE

® WEEFE schema B4, 41 Perl B A LT 47 8t e schema i L A4l A {1
AR 1 A

- TR R Y SQL 5 )
- AT FEEA L) b flat ) S
- T U el el FERG C 4CHS 14
- T TG e 1 e A Y A
= V5 schema 4 i B ] 9 01
schema 1) XML hft A

® Java R¥E (property ) UifE]. W R BRI QI RMEEA U6, 160 AP RS i
WL B EA], R R ATAY OO HFERUES . (R . TR (309 b iy
LR B3 2 Bk R R WSO, (ERXRERI TR T B R R e R R A i
JAREZ R, LHIAE. RAOTA—1 Perl A, ©Melscrr, HATAT N 1 s Skr
PR B AT A LE W ) ik S

®  MRMARA AR T M A LT g, BT T ARG e, SRR
WA, EAIR B A, HA i TR A M % 4 SERPTE . Perl
ML/ ESE L T3 — TAF ( fEatbad Bopad % 00 1 %) bf Bt i JL Ak —SOrk s )

PRI R LW — M DL
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® Tb, JEN AN, 'I'F}lﬁf?]%LPI‘rf]{-FfﬁHEﬁ%EISJGfﬁ'%%i]lfrf“’liz{ X I EE A
Hiy KWV ERZ L S R, 368 DAY I ( "ELMAE", 26
68 3, FRAT TR R SR I it A P48 DL 3R R DA Y 3 B Hﬁﬁ%ﬁfﬂ%;@ﬁiﬂﬂﬁ
B VARV SRR PO ST COC BRI A T TR T 3R dA
HHERIFITaT i FBr A0 & e AR f LR R IR K AT5%0n 1 Perl. TrHA IR B
dET PRAAEN, S5 A FRfEE T Bz, BETT
WL, TG AR R A i F B HERGE 5

® C 5 Object Pascal WEO ., £ 7&EN4 —4{t PC F#"*J Object Pascal [ [Ty
JWRWABL ISR S5 C w5/ -BiBEEN . KRR 718/
Perl 4, P C L30ft. BB # THRBEITE L. DUREH IR s
Fy BHA IR AL Object Pascal %00 F Pascal ib®#2 iR C &1, BT A
(1] #E ORI C PREL X - /LA R AL MM -— 84, IR LS

f C % %4254k, HiRY Object Pascal ¥ cER2: A B -

® R Web . T2 B AL Z N EATME RIS F¥FE Perl
Y. ST EARE schema, C el C++E 30} . makefile L X HAi B ¥R, Dk
BT HTML SCP. 3R AT LA H Perl, #H13CRHIRRIENT ST M RA62 Be 3k
A e 3 g

AL T 5 REEHT AR S SR SSNEMREMFET AL, A5
PR SR HR W] AR X SRS S fal R M B i T R TTRERE R A b e 1y 1UFS A
Ay . JRA T =i —

BRXAE:
® FTHMAE., 26 L

Friigl s ii—Mh LB %
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>

11, R C FFE iR B RN 100 AulAs, At ridid, 48 gl TE AR
( BT ITRNA ) TR . @5 Mo, AbRiER ARG FUL TR EM .
( 27 285 W )

Name:
state_a
state b

A3 name.h, HHEH:

extern consat char* NAME npames|[]:
typedef enum |

state_a,

stace_lb,

b NAME:

DN name.c, HHPEF .

congt char* MNAME names[] = |
*state a",
"state b,

b ‘
12. (EATHHES WP, RIS NBRLIHIE use strict #5758 FUHR THIFZE Perl #)
T H@mE—MHA, BELSB R PPl X, 44 use strict 508 i

EFIIERRRPIREM FiZde T . B SR B & SO R B &0 ( #%
B 286 W)

EL (K55a(Es

AR s - - E R R R AR I, ffISBE). e E o B
s REURHR  — BB i 7R, Mt IR E W T RAWETEZR
M, BRI T SRS, WML TERES B % i TR R

tEANERF A, RNEHEHAE COAERERIAE | RITERHREF -Fro6e.

BFASGEZH—MPIIHER
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HER AR REEE P . RATHFEERE A ERGE . A0 F R S,
PRENATT . EH RTS8 LG G,

LISKIETER R EARA R EMFER A, 87 R oTIAMa Uif a%  —  pg
O (I E N ESRT LA . s B3 (T

Write Code That Writes Cede
HE EERS AL

PGS L R 28 A P TR

1. W A A FETT R AR RIS AR, T i b AL
WA T, 1F 198 FURITEE 60 G 5 pit ity G, 4 Kk CASE T, #bd
A TR B T

2. EAKADA A 7GR T LS B T 4 BRI A —— 2 R R AR £
4k S TR . SR AR T A TS S . e B s M
s S

WA CIDEERN S8

BN RS A RN MR AR RS, AU A
T GRS, WAL T W E A TR TR GRS R (T ful B
M SCfF—FERmas . A B TR ZF . Ok G

e ) AU A AR AT VP 2 P i

® QI oY IR WA UR A RN T LAk R . IRRSAE AR . MR 12 AT
H P RO AR R AT BN 10 mB AR . (L R0 e v e #
(RO OCRERY T . SEBERAY Java BRIF . BAOSRERRRE op K A A0 & R
425 A B L 2 AU B 2 1) 2 P

P 2 —M D LR
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® {EETIE S ZE AT AR JRITIF R IR & e ML troff R, (4R
fIESERE 17 156 WLARER I LaTeX RM&GL T MU 5dE . 10 troff IR,
Jids Hat i) LaTeX SLMERRRRA N 00% . RTFHARAHTF Va2
A R as iy - TR ENALT R RTFE A BRI
I RIE AT IE Hods b 1 ks o 2 ul e 7 5 i

® AN FHRARALMAZATH RS RHTR ITERWNEKEEGEEHMRA
B g Massiade, MIARGEI TR MR Fmpio b RN
ACE AR A IR, SR 4 DL 3

F I CEE AR

Wi { U AR DU R R B . IR E ETE DRY i, 1M R
EAM A AR A R L A S, BRI T AU A ER . AT LI I RIARY - - Fh &8
AL BHE AR AT ERM A A XRREE, HOMI AR TT R
S, H LR A R 8GR R A (B LA <A £.55 KA

g R R B A O EIR LRI GSE & ARAYFR - A2 TR, VRERNIZ % R A
FAUEB A R

SRR PR BB . BCHL . (R A B R PRI —— SR AT R TRl
HHRFRIT L A 1 schema, R E0E AR, FUBFRG MBS FR A0 Fi s |
PSSR L BN A AR, (HX R DRY EN . schema RN BLEESTIMN s
Ji 7 Y schema LAY, HTECEMEHMRCIE MEE -SIM L ek,
M SR RN E, S 2R 0] IR EA . P LA S A0M o 5 e it ( &
EHPTHIE LR ). PRAZRIEE

Fr -FIEGEE R EF A R A ——E 3.3 BR, 1ZHL schema, {#1E4m%
SR, B, itfued schema &4k, MTU5RE ARSI & H 8Bk,
R - BE, BATCHESHPHNPIFEHRAE A, i ed s S
ARET T RINEUE 153

FFRABHE —Mp IR
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& 3.3 Ezh{ i i AMIRIERUR A schema ) 2405

struct EmploveeRow

Schema P
s table emplovee active ‘
+ 1able employer —» code - SstTuct EFmployerRow

» fabfe benelht generator ~
T ctruct BenefitRow

RO IREH B E R . AR AT sty 55K, RATFHRIEUESE
HUR MR TR A B RN N X A EABE TR

7 R S A AR G A SR 7 — BT & E AR SRR S A TR A
Wk I GRS SRR AR A EE . RS FHEMI.
VARCTELS,  SEMEACE A RS, M4 RBEREREEE . SRMETLAMN—FE 7 IR
e G A, R EH TAERE AR S H -0 3.4 B,
s EE Ry nBRARRR Y, HNREET RN, R EmE T
Fi—77 268 T 45 13 MOREE, TRIRAG BRI RO RS AR AT AR R
IR Skl

RBLEN R —ERRE

MEXEXT "X M WHRD" RIS RE AR X EEAGEIS .
1R e R B A4 . EfTA -EBRE 2. BEZRMSEE RN oA
SCIEPR AT 4% TEEm ARSI, VLA SR . B—F %] 13 e
B (286 T ) CEPREGAHEAE R4 R print ifE].

2 OUVE AU S schema HUERIUASIR Y A JLADE L. W schema RA{RAFA P8 S0 e B,
fi:3h create table i85 ). AB-A-- HLuHE BB BLART LU AT & A4 R IRRY. S5t 0 A RSk
UL (e e ) 643 schema , AF 2 AR s iZRE b A 3 MR P 060 Bt vl e | SR BROOR R B a0 B
Perl #2{lt 1 b B iEARiTE] X 28E BEEE

FriFR S E—MAhTHYF
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[ 3.4 HUEE S B/ EAR AR AR, M H B TiRE 2
FoE LA, R frd PR, CET RIERAYEE R

# Add a produce
# to the 'on-order’ list

M AddProduct

F 1d int
F name char{20)
F order._code int
) E
i C Skaabh?
y \%{
/% Add a product */ { Add a produce }
/* to the ‘on-order’ list +/ { to the 'on-order” list }
typadef struct AddProductMag = packad recoxd
int id; id: lLongint;
char name[30]}: nARe arrayf0..29)] of char:
int order_code; order_code: Longlnt;
} AddProductMsg; and:

UL B R —ERERTES

AT 20745 &4 R T IR LI L R ey . BN H AR TEikA
il hTumﬁﬁﬂﬁﬁﬂﬁnT&Mﬁm HTMIL,. XML. #fi & 4~ Wl GE R AR
AT H Hr B AT fA] 3T A

HXAS:

FHHAEE, 26 1
LR HE, TIN
AMEs®F, 198 91

A AREM A, 2300

x>

13. 45— T4 4, EE 3.4 T evm A, UAREFENFEMES R L
W A B R EnESS . ( SRS fE 286 W )

FEHF 5 898 2 i

Mh T H TR
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Pragmatic Paranoia

You Can't Write Perfect Software
{RAFTHES TR 895

SR R AN WEMRETRAARE, HZE. e, EHE. B k5
EMEIEAAE. EFARARBEEABE LY, A —TABEEH L P 5e EAHMY
A KATRERL o — 1 BRAFMMIEREIE AL A, S R 2200 ] fu g
NRBTEIEZE A A HELBA S E |

Moz g5 T b A BT BLSE R SR AR B E PR s B sk
SR — REf R,

fiF A~ AARRNE SE M B 2 RER EEFRIHL. FTA H i A B (AR 5 SR
f(IAF], XEAFLWEERRE, EREZOEERE . AMEREERES, TR, &
4, Bl S ZMWEATERITARE, TRIE(E DY FITERIEEZ
MO, MR SR8 WAL R O A AR H C A

B 0 AR ELVERR S RH B FEITTASIT Mt b A RIS B & —— T REA A5 3R 1 1/
F bR ER IS —— IR R T RE f . (T RETCR M A A LAFEA I B0 T8, B
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LFEH SRS WURATIERTRE, Ff 19l 90 F &5 F IR THIRT 4 (5 50 . JR 174 A oy 5
RIS S . TS B — 0, EXURIER S BRI E R, T ELE R ] O A
i P

HERIEWEFRSET 1 g g L TEE . NS H ARRESE
. BIA S, FrRAEESMEEF R0 8 C RS IR T U AR i
FAE " #8597t ( Design by Contract )" HUEIRE—FEE IFER . &0 e £
AR v FATIA AL AR

(L RAR P RBLRT r, WIS HRITIR ] bug SRR | AL i Bl i 35
ATV I L B A R MBS, AR R M@ 2 - f2 ¥

CHR T AR A R T A R i —— RS A R R
I CRL

AT R —E . BRI A S RE ST, AT a8 A s
. BN “FTEEAFET DR P E K )

MIAPREIRE T B AEhA . RE A AT ES R B E—RTE . T
B, FL TR CEAFRLE % ( How to Balance Resources )™ o, $ i PS4 — it
Jid, BERARA 2 L PR ff— 1 ER85% POk

ASERBIRASG . FBAIEARE . WM TR, EAFTRETHANGEEF—AR
E R |1 A S o 7l e

HEFN AT EEFR RPN, GRHE—-MFES,
—Woody Allen

EFREHE— U P 1Ty



21 HiGreuvEil o 1Y

ED RELNNTT

A 20K iR e A G A R 1T
— R ERGRR BeEFHA, (LR

STTEHLRSEITASEBREYE. SAITEEHREME  BEL—-TFEE. RIERNT
FrER AL ERE LRt E S, M EILTEPRITG A g dT
PR TSR, WEREENRETRZ —MILEH

HBEBEIRBIRR 534 . WRUEXT MR ST stAh, Ak AR
WA ET AN RPAE,

BATRG — R AAZ ., HE T 8 TAFR B n AR IR f T N fER I
i, Al RER AN, WRBITH LY. 80 ABMAPRER. |

SR - IF AR E A —— R AR S B 27E RITReR A
FlE RS BRI TR BRERES.

DBC

Bertrand Meyer[Mey97b]3% Eiffel i575 KB T #0-#4HMMES RE—FFE
M3 AR B RIERR AR IR R ) BHERIORR STET. LIgiHRE
FiEdtE, TARIEHER AR5, BEFEMaBEeERr AR
XHERY S, R, RS 45t (&5 DBC ) ARG,

AT RSP WNE - ERRT AR SRR T EREOEF AT, flERH
FALRS TG54 BRI, I AT BB A GE IBRR R E0EE R RRAS . Meyer XH:H
RIS IR -

% #AT ML Dijkstra . Floyd . Hoare | Wirth R Hfle—2e A RS0 TS i B MR L X T Liffel
MEMEE. $RURL 1015[URL 11].

EFAlE #—Mh LBEF
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® RjFM (precondition). N EMMEE. LM NITAIEIE: PIRNER TTH
RIS PE T BT, BRI A . (L8 47 BRI E M 50T ( W 115 TR
JrHE )

® 5% (postecondition ), HIREIFESHBAEE. HIET MR RARE R
BRFMFX—BLERE LLHE. RAIrE LIRIEHF.

¢ A ( class invariant ), 2@ EMNEHIERMARE ., 5082 VE 7
RN TR B IR, A A— o5, MERFLEY . ¥kl bl 2R A%
i, ANEILLCEE (FE. ZAEES H LR AT S 5B I0 T EE 5% 1 Y
A

L IRATRE— IR A4S, TSR AUH AN— . BIEfdiZYg. 7 iContract
{ FAT Java BYFALERES, AIMURL 173K ) o, 0] JUSXREFS & .

ll,-".k'lc
* @invarianrt forall Node n in elementsi) |
* p.prevy{) Y- nutl
* implies
* n.value().compare To(n.prev() . value(ll =~ O
+*

!

public clags dbo_list |

R
* @dpre containsiaNede) =-- false
* @post conrcaingi{aNodel) == frue
*

public vold insertNodei(final WNode aNoded |

JJJJ

XRRATAEAE . XTFIRY WY S A LT FFHEA, SR A B A,
AEERCETAER, BATERIE, EMFHARDYEGE, RSB RTIE.

HHERERZEAET (BT E RS B ) S5 XA R . 58 ERBMGR,
fEitdn, BR T EEA Java ¥k, iContract it 424t T 18 iHiB SR /E 7 — forall . exists.
1A implies. (REETS AT H 77D MAMEM R ARE ., HEREAANE
{CABIFER ( 20124 T ).

BEFAEBZE— AP IR EX
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DBC 5H S

G A H A AT A TR R SEOR RS IE W17k H AR i R
AMNZEY, Rl TTREMLE 4y . Eiffel A foif i FEAYBIE A S, H Java Bl i
PR, RV Java X8F final BRI EE L SR ATAN A E
TR+ G e—FRANBHTEH S A final BAH S, o] LR
IContract i1k variable @pre {HUE E(EE A Ty iAnd i) ) b

TORE, (o S A TP A 0 18 YT 5 2 (B g 452 ] i 1

do S R AR T WIS PRA T R, P ERE AL A . A
B 14 o L R4S H A

WA — A RA TSR &K, (JERTZERY ) FRhRbE i e 225 H—-~n
., SlEFERBALRY. PELEMHA, FERURERTTAZ)E bug. =4
J SR R e A, R o R R A R PR T AR R A A G
BUREOO T 4 A DR LA

Design with Contracts
Mg SYiTait

fF "ETM" (34 01) f, RATEUERS “FE" (0% XHE ., SRy E AR
(F R BOACEE | ROEEIRGS 2 SR A TE B NS, i AR () 0f ACrE B AT RE
M GedE, IR GRS LRI o AT AR P, T i (O A AR K
HLE L 1)

TR 2 LTI A T 75 0T, A LT LA RTIE DRI L (5 4 T (e
P4 R R —F is-a-kind-of )© K&/, Bi—-ERHP—TER “—F" ek
VF 838 4 Liskov 2488 1) ( Lis88 ).

HFa g W —M P LB TH
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TRANEMARBI R LGB RN, FEFE L 4ol 1K 3

AR, R R AR R IR GO AR T2 AR SE L LAY ~ R —— o F SR
Femg ik, O HRATIRBE L. RATH LA SARMIIX— 4 FiFOH g
MR DT, RATR B L P TN —IK TAHTLL (ki) B5
WHEBMA . BURT B IRIE M PSRRI S0 A% R
%

Bln, %E Java HH java.awt.Component KA LIS AWT o Swing 1|1}
{EAT O] BLEE#F 44E Component , A FRLELPRA R EHAE . Wi . 8. Hi
BRG4GB DS MEER T A AL RIS 00 . SRk R Thal, {H D D% 35 /0 it
Component £ X MEAREH . BH-EA 1A BERH (F 50 Component B -~ 73
B, BEAFRIESR ., BTSN AL s, R HEA D e 8R4 5y
paint Wik, SETREFERN setront bk, AWT B4 B TFIMEREAL BHA
) OE M St 1N

BHOEY, GRS AR R H R T TS 5 2 M I ( signature ) 040
RRIVEHBEFREY, RATHE KT LM AT TR T A TR AT ik
i Blim, RATEERERX BN set Font BV 429, WIRMIE B 7K Ems)
i

.-"ll**
Y @pre [ s null
* @post getFont i) -- f

*
public¢ vold setFont (£inal Font f} {
III.'|_.-

3 DBC
A DBC R KAF T R EIA @ TR SIREMIREERIR S it

FEFRBEZH— MNP THEF
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R SR ASE A R TE A R R R 4 iR A Y A——oE, BTR
E, U RN A—RIAH RS HEF R — K R, AT eI
Bk, IREERS T R4 (BWAAT72T ), MEITEWMHIFES. 45R . KMWH
i

MEE & AT 3 FF DBC, MiiF il E X A F — X S AN Bn.
DBC #—fHZ AR, BMERE Nk a, WhafLEnas9ff MiER e, it
TRREME S # I H TiRaYirat . &0, MABRMEE, RS 2m00048 MR- 1~
HFFEmH fy

BT

it

RERTHilRIEBRTRE - I IEGTLS. (HRFSEAERERPELY, K
REAE AR NS BRI, FR ST &, RTS8 2 ( B W2 %42, 122 51
R BT AR . o fAl B R RS IRASBEMMT S i DBC BBV R — TS
{1Hyr

WAL, BRRE CARET. B, WIE AT EYRZRE T iRE. XEERE.
AR THE X TR AN ER L, THREZESAMNE S A EsmBEA (5
EREFRMSPFETEREN]) FRRAEDTRZR, ROMIdEF THAEAZM
(LR W BREI ), RARNRERESAAS AL,

AT, T EREN 2" EHE ., R, YeEeT R AT UER{EMBER{E.
IR WS 629, REA AU SR H RS RAEMGE R R R A
iR, e 5 iContract HeE- - T, BElG&&FuiLisIfH “varable@pre”; &
Eiffel tb4—TF . EXFF "BRLEAX

. runtime REFEARITA TGS, MUOEIMBRASEGE X
- AR AR B AR SRR F R AR AR R EE 2 IR A A R
A CE MRS, BRALLAF THAL, 120 7 ),

FIFRGH M —UP I B X
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B>

NN DBC TIFHHET (L4 Eiffel M Sather[URL 12} ) {4 ZhiEZm P
runtime FHGEHRER ARG &G, EXBWENR . REEFRBERREFL, R
A RESE (6 F RE %) S ET A |HS 4.

B C. C++F1 Java I AT RITHEZTR? M TRIET, AT FE3R6E
e A BRAE AR IR B i ATETRBR SRS P-4 Tl b R a8 24P i R 1 T RS S I
AR

of 1+ C P C++., 0] LIPFFE— T Nana[URL 18]. Nana A2t f&EE . {H T HIGEINL
—ReFE e A AR TS

T Java., B[ H iContractfURL 17] & i%8% ( JavaDoe B0 ) VERE, ERE
B0 Tl S IBE MR L.

WA FEREBLA W IR 4 47 UENRERHRATIR FIRE4RAEL, i Bl
A HRERA S BENIVMRRAER; SRR R 7 2808 B —
BRI AR AR R B AE— LR R EAR .

DBC S22 5%

DBC 4SRRI T RABORLE (BN “AAEF RHR". 120 7). BER
A - THE R (LT Eiffel B9 DOUBLE 2640 ), BEE MBI &, 28
BORFRH 1L, Eiffel TR EE XBT require A, FEMET ensure A&
BH ., AFLURTTLIARS

sgrit: DOUBLE ia
-- Sguare root rourine
regquire
sgri_arg must_be positive: Current == {;

--- calculate sguarc reoot here

LT

ensurea

( (Result*Result)] - Current}.abs <= epsilen*Current.absg;
~- Result should bhe within error tolerance
and;

EFAEEIE—MNNTHEXR
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Lk ¥

WERA BEF AT A S5, RIMAIE . i@ BRI ASHR R i S8 ok
B, BEEWEHRALL: AT ETTRASEBMEZ G, HIr AV A S0,
Pl MDA Rman R X ST TS S0k &, sba 28 A R SEiR.
I B A Bkied ASBBIER FHASRMTHNSE (3 AT S EREE T
PR S IR E XL 51 “BTE T  preamble ) FI/aE )5 % ( postamble ) B4R
R AT FIFR R A )

TR, MR GERET., CGRSLAM sqre ) PRV FR, 3]
EIZER  sqrt REBE TRIRF—HBEARE IR, WRBAMEEHG FHA
L SRR A SES sare, R E T2 %E. EA LK
. WP R I IR T SR, el B MU R F R, TR sqrt 2 MM
ERIFREIIN—1 7 T HERE 4. XETESZE sqrL MME.

Wi 4 sqre FRARTRTERAETFRERMSEOE. SR ER RN
A E T I E——AN . BERIRATCITERIE T i A 2B e B MG Bk
AU N, E e sart HifE

MBVRATHEE FRMEERE T (R EATHSERELEREZN), #ey
¥ -FARIRINE . VAT SN HEED ( stack trace ),
MR ARE L sqrt — 1 & B . Eiffel runtime 2 5 B 55 (B
“sqri_arg_must_be_positive”, ifFHEEE ., X% Java, CH C++FiEF 'Y
LR, AXBEFIME, WARES s, REESFKE Nnav (Not a
Number) @%EIRERERFEFRAERX Nvan #rEREER . A2 B3HA
7 1 A 25

L s, ER SRS EITEEESME.

FRAF o a2

Mh TR xR
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AT HEMAE

FIHAA R RO LI TIER T 2T AR N RERFE E4. IR
WEr A AT, (A RALTRNER HAl—G ) F =

BIAARED]

FERMNTESD B EWBCEN R R OTRE SRR E . BIREEEFLND A8
EFEBEY “banana”, {HAFLE{EHE T 3} —— “bananana...” ). BEHHR ( FH
HIZHHL R8T ) ARELATERY "1 #IR{URL 52]

FEX SRR T, ANl IR, B3 E f AR Hinpl kb, {7
SO TRl SRR Z BN ME R BRI, BARA M. HRal LR
AR, MR R BB R R EA R

int w = arr’4]; ff example assumes arr.length » [
int 1 - %;
oo Loop Invariant: m o= maxidrrif:i-17)}
while (i1 =« arv.length) {
m - Matli.max{m, arrli]];

1 - % + 7;

}

(arfmn]REREL L, BARAA T m3B| o M8 ) AVERANTHETTZ
R A H, (EFRY BB R E BRI S A . SRR A T i A
TR R AR A, AMBIINSREARN . FHERTH a8 A RS R
WL PRI RSO T AL EfWMRE .

B AIEI
A LAME A LR E A ( semantic invariant ) FXRAGERFFR. —Fh “$#i4

T

HFNERREL - MEIRESRBRET . P EENTREMCFASNE -
ELH AREHEMKICRFIKA P, BaER, FEREMRMT RN, S5RERN%

ERAREZ

MNP TEHEX
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T RALAACE, MARIREE N LS

R PREM . BEHTRWET, s HHER B A TR R SR E F oL,
HHOTVATLT 2 9 8 IR A 1 T A s Bl

-5 ANEEIR R TR . ASPLE R LG AREE (AR EOR ( policly ) BYZRVHIR
Aoar, R EFESEBEHNERGEAB G E KSR aF M PIRE
“HE AT BRA——ERREFYNE DS LAY AN RO LR BEOR
(1 SCHE fy & JE T s 09Tk AL A% T ik i 4 )

HIRE S R ARERET, BRI RO GRS TR A KR - ARET R ALY
Wa—RitEE AT EFATOR LM RIRL S &, EREAZES T AR
(4 WP TH T BLE . R . i O R B, TR Raydl T,
BIIPVE.

H AR R R 1 T

R, B DEHRRR, SR TREMNTES RN . ©EEINY A
SR P Z a2y, 2R ARRIE

MEEHNSKE

PEGEA A . B —ERGLENMEEN ., AREUERHEMLLRE . e
WL ( autonomous agent ) By, HOHTD EEXE. KM CHIET M8 X,
UM e U EERERIERA A t— “HooEatasr, BaEres i,
A2 F8 T LI B 3  SMR BERE A ©

JCEE, AT{AHE TR AR EET S AR IR EEXEE2MN—BNfE L
sl & T

A -, ey CEER H ARG, ISR BT ale i,
F A LV T A BERR IR AR A 7 R IE L, TR AR TR I,

MMBRIIABEETLERSL, FRNRICEASERAET] LA MR
g, WERFERSY

Frir ol 648 2

M ITBEH
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HBXAE:

ERME, 34 W

ALK TR, 120

B E XL, 122 T
ErtBRF R R, 129

AS TR F 0, 138 71
i 4BA-, 180 71
A%, 172 R

& T AR XA, 189 5l
AEF LA, 224 T

KGR

RS AR, R DBC anikss A, RGBT E] v}ﬂ@fﬁﬁ% il 2
I+Ifﬁ:"%? VRSB E R A R R A — AR A (AR RN R
e — M E e Y T A

)
14, WA T AFFIL Y R4 NERAT LA NG &0 Be Fefth ABBR R A2 3 AT

fAby SEEEARRAY S A IERR B R MIRAL BB SRy AT min Ll R
15716 PHHF. WEMMENSOREY . BIX, B2REE, HRBEITA

B, ikRATE—1 Eiffel 5 . #1484 — T sTRING BRMPIRL ek
AR EE RSP IR ( B TEIREH require ¥iF, JG &M ensure &5iF)
(B E /2288 W)

- - Add an item to a doubly linked list,
-- and return the newly created NODF.
add_i1tem (item : STRING : NCGDE 1is

regquire
item /= Voild -- 'St 1s ‘not egual’.
deferred -- Abstract base class.
ensure
result . next.previcus = result -- Check the newly
result . previous,nexl = result -- added node's Tinks.
find item{iten) - result -— Should find 1t.
End

EFGgSsE — M) rHTy
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15. T HE. IERETHA—R -1 Java M F— 1583 14 Py m T 4B N2,
insertNumber {ERBIFEAEIFII LR FiRME G ZM4RIRT ALY iContract
(ZULURL17]) #. (MEA288 7 )

private int datal]:
lII."-lrif
¥ @post datalindex-11 - datafindex] &&
* datalindex] == avValue
y
public Node InsertNumber (final int avalue)

L
int index = tindPlaceToTnsert (avValue);

16. FRIAIEISEL R B Java BURESE R £redindy (M EA 289 7 )

.-"**
* Gdpre anitem = null . Regquire real data
* Bpost pop{) == anltem 7, Verify that 1&'s
* £7 on the srack
® /

public void push(final String anltem)

17. DBC WEHIT ( W5 14-16 P T ) HULAEEM ADT ( Abstract Data
Type } FICHL——R A G 2B AINE] 7, (HIRSE L L AL SRS XK
GOk R

Bilh, BRI RBHE, &t -, ’Eﬁ%%%—ﬁw
Web, iEH T Internet, CORBA {LRUSEPENL, (HMEFERNRTHE MR
, ERTHERRE (0 BREH ), IRABETEC A BINRIET 18, miH RN
ﬁlz - PERO A R (HRERR. T OB 1, M1 8 2. HEREEMN OB 2).
THEAESDFE, EImE Y OR& . R AED (2 280 1)

int getSpeed()

vold setSpeed(int x)
boolean isFull()
void fill¢{)

vold empty (]

18. /£ 0, 5, 10, 15, ...,100 55| & L0 ¥ (B2 A 290 7 )

FFREGEE—MH I HEN
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B> tEFRARR

[ d ik A, A A e FY O B R 2 A A R B Ay S HE ) )
NG R —8 - AnSREIR (T REIF TG IR . A EMFR AR —1{~
SR AREHULAT AR RUE A L L N B TR 4 read /9 T
~UCT PR SN P2 D B 3 2 T 198 5 TAG I 41 160 22 /14 (1 i 2
W VR, LR R mal Lo MIRAG 2R Ba T R2Z a0 et 8
W5 B case iBGTAYREIEIF A IR MGG 1.2 3% 3 A2 G default 1L ik
12 W1 2551 case/switch iF 45 7 E f defanlt 40 5 2 ———30 1 18 % %406 {i]
WAt T " aTHE" 093EHs ).

FNRE RN “EATRERE" XM R CHURE . I A8 AR50
OIS A8 A B e ST A P RE AN OCHT M0 B TR )k 5 4 TR 1 ) ) o 20 25
i 1 S I O 4R SRR anFR AT 1A IR, A7 1B AT AR A A~ 6 4 fi—— i Se i £ { il
EWMFRARASRW BRATREN DT . JON17E B G I i vh A e me
PRHERROY i CHREr™, TR G 2 0 5 s 1 3% S 1Y (E i R A

R A7 i ERARAE AR OEE R . IRRTRLE A SRR A ATRER . I e dF 22 i
B S, RSB R G UFA D, AT R DT R e
MR LRk 1.

Crash Early

BHR, NBEIA (trash)
PRS0 T 4 e Ak 22— SR PT 24 B AT AT . URA R e

B 2 N —— N TR
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Rl AT IR RABAME ol DU SRS . JROAROR S0 0 L s 0 B B P
R S BEAHLE AHSE — HIRGELENYE s R Y
Java ilf F AR LLEXH Fix 3% —!iiﬂ:*‘¥25'f*ﬁ°szl|¥f¢%‘i‘ﬁ# runtime F%HE
L)L i runtimerxception MBRAEME, X TEBEFITCRBREIRE
R0 A = W S| B B TS 5 -3
ol ATERIRRE T P EER 4N SRIGE iUl . SR E T R,
A2 H CMENRIET T T2 M FCESP., AT X—HAY, ErlfkdEw 4 H:

#define UUFCKILINE, EXPELTED!

Soimt e - LIWE; R
if (v - FXPBROTED) Y,
uL_aborxt{_  BFILF _, _ TTHE_ , #LINE, =zo, EXPFCOURDY;

vold ut_abortichar *fils, int 1n, char *line, int rc, int exp) |
tprinui{stiacrr, "85 line &din'¥s': expected 84, gor $dVinv,
file, In, Tine, exp, rct;
exlzil);

}
RN BT LAY L3 e AN I TR AR R R AT
CHEFC (sl at (" tmp", Estat _baff), O):
ndE kW r . e 2585 3 stderr MH S

soUIrce .o 1ine 19
'stat (" tomp", bkstat_bpufflr: ocxpected D, got

WA, AENT PR BT EDFHARIE. FHREMEBETT R A B, &
HITEES S ALEE, WHETHNES . K5 HMAEERST . BIIFE TiEA
FE" (125 G0} PITE A RFEREESHR A TR (HE . AR RN E R ——Y
PRI B, R AN ATRE R £ BHE C 2 &/ 0T, IRESTF A A4 TEiEaE
A MILISTERES  E R E M FE R S AT 8, FTLIER RO E  TERFH*E
15 3 AR B E/NE L.

XA :

® JE4#hikit, 109 W
® FTE&EH F%., 125 11

frivafslg o - Mp LB PE
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B Frsliae

EQTPR—MREE, SKNT&HTH, SEFELAF RN KA
—RMrFe L R ($ LT oy BMR)

b TR DL (RL P A0 20T 1 SLARY A DAY S — RS ( mantra ) 1 RN
RA AR MBEAIEN, RIBITEE A FHRR . @i . (U8, peB—— i 23 0 TF
(1) B — S —— 0 B 5 AR

.0 7 - L AR
CIREAURY AR L B0 4, FRLL PR B0k B RS T i F e A
ZAEEAMER, W2 Rt 2 EREEEEL " "count ATTHERT ' “iX - printf 45 i)
RS ™
FEATA B BOFF B FRORSR . 457 1) 2 1R 40 b

It It Can't Happen, Use Assertions to Ensure That It Won't
MREATREAE, AHEHREFSEE

JOEMI AR A TERE EHDYSR RATREA " IR AL IR
MRS . e KRB C 1 Coviilip, PR 3 S mnr a8 00w 1 0 25 2R 0F 0
assert o assert %5 X UL R I OOMAE A0SR AE ARAY TR M8 EHL A2 R UL,

gﬁf\ﬂﬁﬁ‘ﬁ H
vold writeString(char *string)
agserh (srring != NOLL);

UTRILNNRAE, BiS WREARMNOKEAE. WIFRES TP HEN S

1 AHE T
for (int : D: 1 « num_pntries-1: Jfew) !
aggert (Barted|1) == serted|[l+171);

G, (LEWTH R FRIZA R PR ( 20 124 TR HE ) MBI (ET & TTRE

FEPF i 2 — M T FY %3
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PV AR IR B S O] —— DR AR L S T LAY TE assert 'R
AW S B LEMSREN  BaRENRRARMIZES NS, BiAal
13 X FEOAGES

wrinntitFnrar ¥V oo A ")
ch - ge-chari);
Annaort ({eh == "YU b el = "HUYY *obhaa dcdeal *

midl, PR assert S WS EMA M oxi, A SR 8L MR 4
sl iz 2t MBI EEEE, filw S RS E | longump PIE AR
riL bR IR RS Ea R 2GR AT LR AT ALY AR R T ik
l:*;”TI 1~ HIJJ(H}JJFFT

it =STHE

H - PSS HIPSRR T MR AEREN . KTH SRR IR SRR
{RIRV

T E e R A T — s 4. B ACIIE &R A& TR E A £ 0B,

AR LR KB P e bug K. —ERBLTTREFLHAEELE CIHT

TERAL. EEWAR, AEABIETEER. BE R AR,

BEARAHEHRBE - B, RNEEMARRFIIE R bug. BSLHE
MR T ERRRT, REE R REM I ReIHCR T F B84 A0 HEF IR )
CHRAr (BUL CARAFeRXT, 245 TU Y HIR, SR ESCETIAC MBI TTE
AER A b i R, ERAEARBUGERES . Il i A
ZHEISNG . RETHASENER XRRETRESERNEF BT LT RS
SRR MRASE— RETER R B LT o BERV B IR, SR T R B R S
AN IR

(R URHRE 8 A 1 A S AT 5 SRR R AR 22l had . A AKH R I R 5E
b7 JIRERCHRORBVHBME, HEMELIKT A SR

HIE o Sk A PEBERIRR, W LSCHTTREE YR R AR TS - ARk 8T

AR — MDA LA A
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B SEEA

AR B I iR v CA B |3 rndsEiR . AR fRIE AJE Y
i WERAT AR R R AL, XSS e e A e S Rt .
fr Java H, R FRIXFERL T, ARG R

while (iter.hasmoreblement= (]

o — —_— - e

Test \ASSERT iter.nextElement.s () - null):
ohject ohj = iter.nextr=lement ()

ASSERT Hff) . nextElement () WAHABWEH . & & Eik b8 M o 78 R AY
L, XFEERR SR ES P —E LR IRREEREEL,

while i(i-er.hasmoreRlemaents(i)

anject onl - tter.nextFlement {);
Tesl JASSERT {obj = null);
! " oy o= om

;i

AR R i k€& 4L 7 ( Heisenbug )
H (B LURL 52) ).

WL T ORI R TR T

J— —_—

P RN R AR, BiIFH BIRWAT B &8 E X i
B, XA ARG LR A B RN, (AIEILRME T X

BXE:

Wi, 90 |
Fa-#it, 109 0
EHfRERE, 1291
E50%AE, 172 W

AT CORRTR, SRR AL PR I 1T B) W S MO AT IASY . MR T A iR )
Wi R . P TEL 0 assert AU R SAh, IRATRURYRTY M4 AT R R AR HIY
ifiyap, iFEHeay (AR EZEE W Java £5% ) BoCHRILE

FETro@gle -AhIHFY
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>
19, ORPHIG TGN TR RTTRE" B9, ARSergek L

AHE200 7 )
— P+ 28 K
stat (“.”, &sh)
fLC++H: a - 2;
N HIAZE |- 180°11
A 60 Fhny- i

fF Java 5 ;

@ ek~ L h -

== -1 (thgikd, APPSR S )
b = 3; ‘f {fa - b l-9) exit(1};
itz

(a + 1Y <= &

20, & Java & - EBAM S A2

( A 24 291 51 )

B Ons

Fm

{E “RARA RHE" (
R Z IS R

120 50 ) thr, Rl MR, §2— A AR R

R—FFREFRSEE HiE, MR e e BRI I MBS

FEMAGHY; IR IFMIEE B H ST iR A B ke, IR m “fiE
DA 4~ return &R BERIREIR (ROIAER), BN E RN . RIIWLE

b AR IX LRI
rercode - OK;
if

retcode

}
elge |

faocket . read (name)
= BAD_ READ:

= OK)

processMName {name) ;

if (socket.read({address!
BAD BEADR:

retoode

élae {

1= OK}) {

processiddress (adaress) ;

if {socket . read{telNol

retcode =

1
alge |

L= OE)
LAD READ;

Aoetoe, eto.. .

}

)
return retcode;

FITF i dE S f—Ah Ry
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FInME, GHEREFET A GRRE . RTLGE L R A R R B RS,

roeronde - K

try -
anc kel read | nare! ;
processinare

LorHel  Feadlacaressn;
processiddrega fadaressi g

aockal L readitelNe)
oere, et o

t

catch (\TOFXeepr o =1 !
et oode - BAD READ:
Lowpger . Zogl "Error roasdy oy

)

T
]

individual: " ¢ e.gelMessavei) ] ;
feturn ret code;

TR R M HIMAREW, IrA mahR i EERE s -4
LA NN

X TRENRBEZ -Z2RBEMMEREN . RIHE, FERDNACHRFERL
B —A R BRERNRESENSEN  REFEDSRENENTE S0
R, MRIRA S "R RANRE LS, T ABE S NRIEIE T " W
RERR &, WARERIFMFERAEEREER b

@, ACRAREUSIRERAT F — 4 PP, T T AR, REi%SHA
TR

MR EEE: "XRRETEREN " MR XH g, BaslERFH4A
i B ESNZERE T — WIS AR ORI T — e, o
RIRNERE LA AT, WABRABIEEARA ISR, FuR @
I HY.

PRI IE—FE—-ME AN DT . FIRBCRE I 30 /ete/passwd . XX
R AHM UNIX 2% E8WEFEE. WBERKT, & &0
't 1eNot FoundExcept ion {528 TR B H#E

public void open_pagsswli{]l throws FileNotFoundException |

A/ This may throw FileNorFoundExceplion...
1pstream = new FilelnpunSrream{" setospasswd") ;
i

|

1)

FHFAEBLHE— MM LFLER
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(R, R LT RERE RATIFI P fedn &7 R m i XAl R R W s
i Yy, TCRE A e AN
public boolean np=n_uger_file(Srring mame)
throwe FileNotPoundaxception |
les [ = new Flis(pamal ;
if (LF.exXiate()) |

return false;

Lpat reanmn new Filelnpucstreamifb)
return true;
I

oL letnput Bt ream BRI E ATREER FH . X PR SINE LR X M
B, REREAEREAEE T Al BB I AH 8 3 PR 4 i s 4
(1 FTA L[]

Use Exceptions for Exceptional Problems
BREAATEREE

oA A (T SEBE H  RI TR SR ARy TR, RN SR IR Al . AR R A R A
—— iSRRI Y ( cascading ) goto . APLEIELT R A IE AR RRAT - TR
{85 1L 1) 225 WL 1t KA 7 A AR 1 97 A 07 B A T A4 P ) B G 317188 SR
VT BE Al FAALTR, BUROFIE 1Y i R MR (R

HIRAMBIR R S DR

B AL S L ) 3 et e st O P O R (T L T R b PR A )
B bR A r e —RP AR et B iR P

il T AR S R AR S, NERTHRE, FLRE -EER ®
O AR C RBEAR SRR S, X R L - (BT

iy ] Wt WM h LR EX
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TUR BT ) R, ARHRRAER R 0T T RN R FE N
7y (e Java )
FE CTEY - By S EHL B A T Java 1Y Remote Method Invocation

(RMT) 2kt 2 RMI 895038 X, B 40 b 1 35 6 30 FE 988 00 20T o % Aob
RemoteExcept ion. i’?ﬁﬂﬂ.ﬁ'ﬁilﬁﬂﬁﬁ% ] BE 2 iﬁlf‘)\fﬁhﬂ it Hﬁfﬂiﬁ'ﬁﬁl
ML 4 BLEE A M {58 LHE-——JE%W]H—E AR —RpLEIT X — ] 8]
HE A K SRR R X R AU SETE I X 2B B ST R — 5 k1 3R T
RVFE P ACRPE il — 78 R ) J.Lflﬂ-ﬁ*‘-#‘fll*fﬂ%llﬁﬁﬁf? s

HEXIE -
® AR TNHIE, 120 F

Phak

® NUFREMBTERENST SRR AR (Fln, C iy
longjmp/setjmp ). & E— T M XSS T ERER SR HLE . it
MGk Eff 47 FRERBTABRSBERETHETEBE AR WY C
FURS {0 SRR ok 5 R B LS

25>
21. TEBH— DR SR 20T, B T REA LA T 858 M (W2 292 W)

(1) add ABRRELE L ERB N H
(2} TF fetch MBI ARTBHER HREIT
(3) 14 add PBHE null 5§

NUEFAR IR B OL T ROZAERGER . SIRRE . TR BRI

BB —M DL By
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ES> EBHREYHR

“RAERFHE AR, T R LFEH KA Tlfelhdt i : AR
Firth. REREH AR
—Bill Cosby. Fatherhood

METERP ., RITMEEMYR: N7, $%5. AR, U, @ 88—
REAFRIYSY) KRR, 0 0 R 0 0 — o] g, (e AR L (e
PRI B LA

{HURL R VR or e RS M ACOULEIE. P TF & #0A baschn—aui 8l frLy
PRI L — 11 S 4R s

Finish What You Start
ERBAE

ERZENIL T X RIOREMRES A © D REE. AR08 A sy
AR 2 0 BT IR BT ST TR — AT T — B % BRI
B AR =TT, WP &G R . EHETE . R ELS
HAGNHT . FRITHR & 1 H b Ak R FRICHS,  LALL {51 7 5 7

void readCustomer (const char *fName, Customer *cRec| |
cFile = fopen(fName, "r+%);
fread{cRec, slzeof(*CRec), 1, c¢File):

|

vold writefustomer (Customer *rRkec) |
rewltnd(cFile)
fwrite (cRec, sizeof(*cRec), |, cFila):
feloge |oPlle) s

|

vold updatefuatomer (const char *flame, double newBalance| |
Justomer cRec:
readCustomer | EName, &eBec) r
cRec.palance = newBalance;
wtitelustomer(&clec)

A F. B updatecustomer f44F. S0IECH TR EHE —

BIFA G2l —M D L RER
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GO, WA, UEICR N, SRR E T T A
reacustomrer Hl writeCustomer BRHBES —RT— i1 i d Rk
cFile readCustomer fIH (. B X HIEHEMEHFE c7ile F . i
wrlLoCustomer ﬁﬁﬁHﬁﬁf?ﬁ%gﬁfﬁngFligkQiﬂ¢?éﬁﬂjﬂﬁ¥ ﬂiﬁ“ﬁ?ﬁ%@gh%$¥ﬁfﬁiff”1
B updateCust omer FiHfEY
BOHFE AR (ERRIT R . R st BT B R L A
PR PN AEERE A NS i AYERS, 8l updateCust omer
void .pdatelcstomer iconst char *fName, double ~ewlialalr &)
LLsTomer o Reac;
tewdusrone: ([hame, Lrwec |

If nowdalance == 0.01
CHOC L DAL ALCE = NowWBHa lanoes

wt Pelastorner [ecBeo)

1
)

}

TR LT RRIRAL (R YICRA SR 4R, 45 e T s T
MAREATF e MR 3. FN writleCustomer TEA ST A SBIBH. I
AN

E$M@W—?%ﬁﬁﬁ%%%ﬁ%%ﬂh@&ﬁﬁmﬂm@f¢ﬁﬁﬁ%%ﬁﬁ
k.

void updaleCustomer {congt char *fHWame, double mewlalance) |
Customer cRec;

readCastomar (fName, AoFec):

if (reowBaiarnce == 0.0
cHoeo hwalance = newBalancoe;

Wil ellustomet (AcRac)
alas

teorlose(cl1le);
}

X T L U i) B8

AEHORWEZ D, ST 28—

2O FBGIITER AT, B RS R BT AN (138 T )

P i — A I
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Pk A Z A MRS R oFile MEOTI—-R TR IFEREIEEET . R 1 1MaEnT
Fﬁ FIa i, BAEE 2 il g
FR A AR BRI, rACEE AR I I B e e R R L
iy, FRA VI LA AT T SR s

void readMistorner (F2LE *cbk e, O .o ome:s ¥ Roeo)
t _eaciv2ec, slizeol ! *crcoct, -, cFile:;

I

vold wrileCustomer !FTITTH *File, Cosloner *cReol |

row ndicFile);
TwritoicRec, aizeoE(*«Rec), 1, «oFile);

void updatel . stomericonat char *fhamse, double rnewBa_aros)
FILE *oF3 g
Cnslomer olRed;

ctile = [opentiiName, *r-*); Sl
readugtomey (cFile, &cRoo): ‘e ¢
if inewBalance == 0,01
chec.balance - newBalance; P i
writeCustomer (cFile, &oRec): L /
toloseicRile); tEoas -

|
r

MTE updateCustomer PR AMBT X FZ MBI St XM (F
IR ZeM ) R HFCHT Y . IR T SRR E A STIT RUEH TR Rl -1 Jr
i H BT RS ITEEA MR A K] ERDBER M HEA SR B

BRIECVSEC
AT WTEAR - PER R, ARG RS A AT AW

A5 AR L

1. VAR BERNR T MR BRSO IR A D R, IR -SRI —
EEIRR ST . IREEA 2258 B IR B IR T

2. UMK ASERD f Bl - BERAY . SR VARSI i AR A
YeERY ol REYE. ¢ QSR BEFE A WY 1 resourcer., JiIFE H i resource2. MHiER B
HHiff T resourcez, HIRE S resourcer, XM RS KL HFRF P 3 )

AEIANTERFHI L MR —F 5. NF, T RE. BT — AR

PO — MN BT ER
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SR

KRR I rRCR BT IR . EARN IR O ST REERIZ R AR (UL, TR R Y
RATIATLA - R X R
NRDRE

SERL TS RERR LRI RS R ARGE R AYFE 3R T8, BU A UL Rk s
M TR GT IR RINO R E X B . TR 856 YoM BO 11 FH IR R A B

MR B IARITERIT. AR ARSI ISP RA "Ik
Pem B A TR AUNT , BE T B A 20— RE 8 L Mt S AR BB o L B
PRWCAea Ol . 0 SRR b 45 2o IR Pl 28 Y 06 7Yy 2 B

¥ S57FE

LRSI A AT RE R PR A AL TRIR T WA BRE NS, MR
MR R A BRI B RS B Y B S RE IRk iR

& C++REYE TR ER

C++ZFF try..catch REIH . BIBHE, XERERBEEMEERY | M
QR IL AL R R RS . BB B D B R EERIEST

void doSomethinaiwoldy |

Node *11 = new Node;

try |
o+ do something

|

catoh (0.0 {
delate n;
throw:

}

delete n;

t

e R

ML FLF
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PRI AR ﬁ-&ﬁf"‘i Ji BRI —- KRB TFHE L EGE NS b
WAL R R X BRI 1 DRY G, DT RE SR A )
P Fe il AR CH+riE SLmLIRI RFRAT S M A e TTR M Gl -2
WL AN KSR TR | — iR dE BN, IRTTeILE “n™ MR BT Ak
|- 9 BRI0 Mode 4%,
void cdosSorelhingl (voidi

Erede 1

tiy |
ooy somet harng
}
SPTRI S (O S
Pororoie:
;

fEX ., AEL KM FE, RATBKE C++ A2k vode TR MY
PR A ATREA RS, PTRGR A7 B — A | I8 ( FEX A, 98R
i Node 55 ) SR IRIFEAY R
. Wrapprr ciass for Node resources

clage MNodeResouroo |
HNode Y

public:
NodeResource () | o= new Noce;
~NodeRezource () { delete n: }

MNaode *operator--() { return n:
[
void doSometrirgZ iwold) |

NodeRenoures n;

try o
SSodo something
1
caTch (L. |
thiow:
|

BiTE % H NodeResource BAME I o6E 000 AN A 17t 2 B
AR, IR T HBERG RERER -, XAEEMERET L BN RS
1] Node & S4B riER -

P AN T AR E
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RO AR EUEA R, tRfE C++ AR TN avto_pt r. BE11304 54
AR g

void aoSomelhorolivoid)

doto_nrrayNode- p {new Moozl ;
o eens The Node as o pe-~. .
o Nodhe F3uromalaogddly o gesered at oend

£ Java D& &

i CH+Ale], Java SRR A sh IR I ROT—FD “RWE" a0 ARG 2
BN A REL ORI TR &, WV IR R BRI AT, EHI00 finat i ze WA
#ORH VR TTRFRME T A, 0 AT 88 KE BN FE R RS, I
I S B C+ T XU RE RS PR IR IAME  Fiaf B, Java iE S UHTH#1E
RIYHE D ¢ -BR SRR TRME . finally T4 % try B2 5 finally -Fo)i, )]
R ey P TAOR ST, R Tar PR R IF ST LS4 BR ST
MR EDEY try SRS AT T return B4 ) —finally F4) b Aot g &ind i
KX BBFTFRA T o] DAL X RE A ACFR AL 70 17 | A 6 VR A

public void doSomething() throwa T0Exceplion |

Jile tmpFile - new File inmpFileNamse)
FrleWriter tmp = new FileWritner{tmpFile):

try |

;. do some wark
1
Einally |

tmpFilo.delete();
!

IR T — i SCfE, ATHIRTHGR Y . RATER 28R40t finally
Dt Fe N TRESE fRT 1Y b KR IX— B -
MURICAR SRS

AT A TR A HAGIT X8 2 e 5 A g s B e

PR — M L FJEF
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= PR RC BN AR L RV E B R BRSBTS
fEARL R | — B ]

KRS R INAE S BCAR  — DIT LAV RN E ey e 8 K- B8 2
fi( aggregate data structure WPAPEUR T 07 T IRBERR UZEE K 7 /0R 2R AT 2
PRt L EE R

1. RS AR LB 8T 4 H s sy RERNE T 13 MBS o 11 14 35 Y3k
s, %%

2. HEBRIZEHATRE. eAsmny (Heh aBib SRR ) (Do a2y ae it 77

3. IR UBLEM T FEH, bR A3 8/

X BPAUARIOR T8 T REGH A AT . HIL, 8 Pahsd . MEmis
CHERR, AR AN —HbS B IRRR 1% C SUARA T BB S ool Horb BTl i3k
AT RE 2RI . BRaSH A B £300 . X~ 10w AE
DR E — R RS RS E AR 2 BCIEHE X S ta 7T LR
RRHATER . FEoifh . R PR S X FERYIE At ).

ki, AFEBEEERRET ., 0T LLE A RO & LB R R
HE. w5 B ARN O s R IR . More Effective C++Mey96]—B& ik [
W R — R,

B

(N HERLMMBRFR EG AL, SERITEC., FUIRN N, Bl
MVTIR SR PRI TR E, IR EE AT REEVH.
W R A AR IE BRI . Jf-ﬁﬁﬁl_lﬂéﬁﬁﬁﬁﬁ}r%Efjj}ﬂLﬂﬁfﬁlﬁ%ﬁL
NRICA N EFFE L . BIF B TR R AR e AR . (R o e
LA

B AEAS F —— M b ] B3
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fEran, - RKIhEAT B BRI Pl 0OFRE . el BB H T A IE AN TH
R FR T - MERMNE X EFE DA P IESAER LUK, e ih T AR
R R b

fE— 9t UM AR AR E , (R0T RIS G0N S REM & a1 Ty Ry
AR T L R H S ) B 1 H Purify ( www.rational.com | Bl Insure++
{ www.parasoft.com | & MR FT LR

BEAE:

® &G #IRit, 108 5

® T AHmAEL, 12271

& FEABEIEEATEN, 138 K

PGl
® JUERLG ABATEE R R R L BRI, AT R A IR RS IE IR —
VAN, R RF R 7T | ORI 100 T A & w5 a5 i o 17 LA

T VLERES F AR T ACHRR . BRE—T . 242937 (109 T1 ) ATVLUEFF
i B IR 34X - 4E ik

1%

22, f78% C Al C++ R B ETERERR T X E5 S N GER a2 5, s iy
N NULL XA ARTFTEEY (G5 292 )

23. HH Java JELAMBEEGHTER P AMRZE, MR N NoLL, X R
S E (FRAE 292 71 )

Froai M2 d-—M o F B 5
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45ah, SHTHRr
Bend,or Break

B oYl ) % N [

Rl s S e A2 AT IR | A X TRITH Sk, RIMTAER
— AN 5% S g5 X OTRESEAR P Gl FEfTnTee kA R MRS
MUK TR . B ANESS. LS FTHEVUER - H B2l REA TR Im 5 AR B0
ES1idaali=1iN

i “STRUEMR” (44 50) o, RIBRI A ATHUHA R ER. AT D, &)
BN VR E RGN TTHGH 85, LAY URs A T e AR B8 B9 T 0 D R i T
TS I

RN T EE--Fis—(CBREIENKE X R, F s TR E0"
", A PECRWESRELE PSSR, TGRSR

A5 A M —F ATk B SRS esh SR PR | AKr bug &4 ] REHEIS K
ARG HMRBREFIEAMM T E BB, IR EY S FERI
N N[l

i et Aes" b, R{TEE--GRE SEE AN AR RETERE TS
TR OB R v IR ERR RS RAE XN

B R { LR — RS R EURAE A (model ) 5ZERIMME (view RIE
B RrE FRATET e RANRET PRRER SR EEN

157,
:‘kfﬁ
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R, AR RATR I O BREIR IR . B D R oA, KR
Wil LR B 2 FI T M A X R BB - AT
BE XA, RTINS TS R T

ED @#RsE88BuEEREN

B B AL R AT
— BT Ah5%edh T A4145, (AhHED

TR “EHT (34 50) ) "&£ (100 T ) rB, JBA . 48T AT
PR H m 0 H " EZL T RFER. AmSlARERAL, A5 EkEA
$I 2238

B, HEBOFAGR , Bar& AR BUM AT ESUB/NE. R85 “cell’ ( B/l
BIRA ). R/ NMUSTR G AR A A W ATRER TIA T, (B 15 A A TR Hith it /]y
HAURLIA - RN B/MMISUR AR T . W2 ARRAEEZY th o5 % 5 2!
RAIZNBA AR, VIR NS 2 M 3SR BER A B A

FHAVRA, XIS BT 4R a7 600, {4 B b 4R 0 iR J5e ) H 24 P for ( M BR ),
JERBIENZMPAcHE . WRES N FAR PO SR B Hib i {rak okt
N

CELISRUES

THMEEUR BT8R A 200580 JeU) - e ——30 0 | AT AR 1614 ok P2 B A 5 BIAY:
Wit (HE. MHASTETERS S S iR, /A, FHEEME, MLEH
JH&R e 1ae T

BUEH WA 7. RENLBHE - B WBIRYLCHE KP4 —{r i
AN RRRAARGARZZR A, RUABES . WTTRERSFRH I TS b

FEF ST — MPIFER
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ETIﬁEﬂr{E s LA TR A HERER . AR ER SETFREGATIL
EH— BN S B R AR AL R

FRATEEABRA P EEMEWEEE R {IERE Rl e RS at, JE47
MEEHRNERZIRE RO AHERX PRRERNT—PE R S AR
ML PEA BEKARRI T IR 45

i, BERFRG P, AP R OREEL, el T
AT BRI EE A - e g, R HAEENK  REE LR
FURFEC R, 20 HOBGE, b LIFBRIRT X RnT iSRS

public¢ wold plotDateiDate aDate, Selection aSelec! laont
TimeZone tz =
aGelection.getRecozder () .getlocal ton{} . .getTimeZone () ;

AR WMMERAYER S =4 KBS HF E—=Selection, Recorder L)
B Location iXffamizh MR A s hn 7 FRATHIZERrik s AR B H . X N2 —
PEzide HAEEMT 25 JHH /By — M shsn 4k 49 (CAD A RURS - i, 4
B Fred ¥} Location s, TEABEEREE TineZone, RESHHEEIRM
14849,

WX BIRZCRIBEHIAITRNZRE, MAERTT "8 FAZEK

public void plotDate({Date ablate, TimelZone alz})

1

platDal e{somebDate, =omneSelection.getlinefone ()] ;

R4 selection BEMT — Uik, LHERRA KBTI . il ifi A 600y
% & Fi#E K A Recorder, ¥ B Recorder A EME N E, sk & selection
ET/EFWN T — T AR R . AR FIRHK N T RE FLf oK ic A 2R 1 HEF X,
IEE A HAL S Locat ion X RARGLIREE X

Frl B M LB



40 P RS @ megh, o%d0 W Bend.or Bresk

A 2 ) e o B R A T AR MR R AR KR M0 B RS R T Ll et 5 F 0
AT X — B AR -

1. GXFPAY C ¥ C+ IR H - B T4 5 S s T £ 4 L AR 1 £ B il
2. XRA-HERHY TR Meahes (G R A — e L CHR b
3. IWAHEMAACEG, A ] A A Cath 7] fi 2 25 0

H LA A 2 R A R GUIERTMELLAE D M LR G 5 ), TEfk S I R
Ry T O AR AR IR, BTG 3 ok M R HIRATT Y 7 7 e

S ENES . 0 8= B

A8 T AR A L @Ot I {5 275 27 1 ) AL 2 ] 5 2 1)
R E A T ARARA 5 = xR0 AR Uil AR TR T - uiayE 5.
AT R

i od SR T REM SF R RaCERE NG kT G, FEA AT 1L AR T H b

Minimize Coupling Between Modules
| [EfERZz AEIRES D

XEAEXAG

B W CTRAT RN R ) LAY A 1 1B 38 mT 4 o o St ey
—BE{F9E L [BBMO6). 7F C++. 5 1LG 5/ wé oL % ( response set | (1935 F,
HATE R SR E AR e (a5 L JE . JER981 ek B 5 08 R a4 e %)

B AR R R T B4 X i B T B S R A - 1 e G T ek &

FF SN2l — MNP TNER
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% 5.1 pRRAYTS AR AR

class Nemerter |
nrilvare:

Ao*a; F G EETRNRE. TR
int tuncilg B AE AR ok RRf iE RGR A B Tl T
Fublic: B 5 %

L
'

virzlol example (B& )

vold Demeter;example (B& L}y o

i~

Li;1=[ﬂﬁgﬁﬂ «- - CaH

o iivert ()] €------—----- A NIE F ke A X
el — IlEW AL

a->setactive() ;] €---- B A AT A B
Cprint (1] €------------- AT AR A A 1T B

8.

[y B ETR B N B S )s TR ( calling class ) 1AL SEAQRERL, 450U
RO RTINS IR OASTEL (X TEEREAENHEE IRFER. 2R
[URL56] )

i FEAS B E kIO R A CO0aE M TR b ot (Ml Uit 1708 “BUR
A", SRR RS EE 4B T RUN, MRS TRARRNE . E%
b, XEHEMRBSES ARER E ENEETNERERAWEELE X84
B oA RIS TR, AR ENITRY, EABRNRD, XA RAY
i — 4B 2l ok

AT AR —RE, RS e E N RS ERmAEMAENE . AR
J% schema #itH, B4R T EMHEN & schema ST "R FBIALBAL
SO, DACBORAE ., X B A R . 3 b, GRS R SRR,
i P RS RRTIAIRAB R R RE S R TR B RS 7T — e

FRIF LS —M D I FEX
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YIH

X -, BOMEBER S ERREMAIITIET, A5 HE{RES
HEMEER HE. BMERAZELA, S EF-MHERB T sFEE. 7T |
L arge-Scale C++ Software Design|Lak96]- -fth, John Laskos iTie T S48 &5
BSCIF . AR RPRZ I B 3G R SRl 0 20 B 30 oy 390 3% 24 [wa) BB 5 A TR £ |
BeJm A R R AR RS RN TRESIEREAZHA N I SIS
PGl BUR Hfh—) 8. Lakos ofib A(GRHLTRAR. 4Gt il
TS0 ] T —— R E PRI O R SR s A B R LR e . IR R %
TR R, AT AR 13, B CH R RARMEINE A

Bl 77 RO ARET R RITRITT LABEZ 09, IRAY I R A Tl

S0, R RN CIEE R — RN . ARENRKAER . RE,
ARG A K

BRAAE:

JEACH, 34T
THRCGEM, 44 ]

Mo #a%it, 109 W
EHE-FHRAR, 1291
CRAMRB., 157 K
AT EMAHIN, 224 T
TR ey aX, 237 |

PEaR

o RNELINETEREHZEEERMNERBRTANESS NTBEHEE HE,
W EBAR R G RERTANE FEEEARG, XEG . fETLLE
aw BB USRS ML S BRI A7 AT TSR 1% s fT—

EFFERSA—MN LHTF
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Ve, M EERIG AR RY- -RE

£ X
24, ] {1fE E =T FED VNS MR TEf Cr3k 4. k- -4~ R50Y
Hain HESHENTE R ( ML 293 7 )

personi.h: personz2.h
#include "dare.h" clagg Date;
class Personl | claes Prrson?
private: private:
Dato mvBirthdate; Date *ryBirThdate;
public: public:
Personl {Dale kbh_rthDated; PeraonZ {Date Eoirthlate);

L
o + o . L -

25. X F NIAIRIVI M ER S 26 F0 27 Rl T, HRESE RBaAHEN, W B TR
BT 8- MAUTFRA Java 5 1Y (AL 293 1)
public void showBalance (Bankaccount acot}) o

Maorney amt — acch.getBalance();
printToScreen{amt . printFormat (1) ;

}
26. X M) FL R Java SREH) - ( B 202 204 71 )

public class (Colada {

private Rlender myRlender;

private vVocotor myStuff;

public Coladail}d |
myElender = new Blender{t;
myStuff - new Vector ()

}

private wvoid doSomething{}
myBlender.addIngredients (myStuff.elements{}i;

}

27. X FRH C++I5ER., ( WX/ 294 7T )

vold processTransaction(Bankiccount acot, ink) {
Person *whoy
Money amt;

amt .setvValue(123.45);
acct .setRalance (amt) ;
who - acct.getCwneri};

markWorkilow(whno->name{}, SET BALANCE: -
b

FriF sl 2 S —— M)t T &
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D TEmigit

F SRRkt 694 i,
— Levy's Eighth Law

YT AR T A O R D 0 V283 B S0 I 50T 2 e
PO, DARE G a2 B r AT A 8 1 AU 0 DV B PR S (i), TR TR
ARG ——a 5| A bug—Rbfiske

WEEATRACTIE "R YLt 25 1 O REIACHS . SN 1 S e L pid, el
PLIEHRATI 0 FCRS 275 S aT R " —— i, 4 SE il

RS EC K

P, FRATASE IR MRS R TTIL R A (LM BER ( AT o At b
(A, T LA T, R T8 el R A R P P LA 2 3 0 2
R . IXSEREHRI R R OB, T AR i S T/ ( engineering ) 528

Configure, Don't Integrate
ELER TESEMN

U LA ( metadata ) HEEN RIAIRE W EIT . 9SS . AR ( user
preference ). W[ 3, %

ICEANFIC R 27 MRS MR, oM R T3 B B 7 0 ) 77T e
Bl schema s MARIEINL. schema A A F . (FIEIIE KRN MFELS)
EFTAMVIRII BT P07 2B ] RO L0 (5 L R S e o e o] -

A AR P20 50 |- O A VAR TR TS T2 (I A M ——
WETHVLEREEAT . ENGER AT AV, B% (Es F . LB (A TTIN . T
AIEA P B A  FEH . PRefanot 20 0T (AT TT R —— %5 i Ll

FIFEA RS2 W —M o T
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S o SRR, [ ) Web SIMEAS |- i) T ELRS bl L AR o O A
{70 7 LR Py 57 RS o

A T LU R R R, i LU ks b L) . ¢ Windows . Bl
P (BRSNS RS EP A& HERILE . (¢ Unix B, X Window System
(¢ J| Application Default LR EAMIA IR Java (Y& Property I {EfTE
SO R | (A A R T AR A, SR Fn R Y T £
e A AGE S (RSN aRiES", 57 L)

Netscape 1)U 48 0 ki F MU T XPE Rl RICBURAF. (ERRA 3 b (RiFHfF A
LAY A A

SHOW _TOOLBAR: False

JE e, MLAS 4 1 il ok SR JavaScript:

uFPl_UFPif“Luﬂltnﬁlhar.E!quEL.NawlgdtiﬂHFTﬁﬂibﬂr.DPEH'. talse);

TLEHE IR AU A

(A TS VLR R TR F T T R R TR AR S T RE 2 i SC A A
RN el I E bR R IASE R (MEBMA 4, miARELM), IF0E
5 4 5 T AR IR A R — A — RRHEMDR AR 5 AR DL
. AR BT B —— TR SRR LR 25

Put Abstractions in Code, Details in Metadata
BRRAGEKT, BT
ROl A A TR,
o il (IR A R RS, MTIHE R RS . AT e AR AR
@ il R R A T A B, B WO B R A e fEE PP Z b

R B A —N D LHEX
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o EFEHMIENA ., BT L HS TS (RET LRI RRATH .
B2 JF L TR AEA T 8 R0 I B A bug.

ISR BETTRONMANEL BT LGERS R AT ARSI o T TERUR
(B, BB, 57V

® LR AT LT RIAG K7 FF 5 35 —— (PR PR K 10 U —— 0 92 T R
i

PAVEEHERE REHHEYHE L, AEREMZ]. FAR[as a5 &
7 ——JS )RS T okl . B AR L FE SR VIR TR A AR S AR i %, KT
R BEE S8 30 0 T S L B “315 7 ( directional shift }( B W, “THUE LT,
44 il )

2R

TR IEEES AR R M RCE S, FREE 1 onBos ke F P R m R
. HALLABIIG S g7 HiEhE,

A A S H & HAL SN, REOR SN ER R L, R
MRS T IRAE L.

Ban ., pre R R ARV EEADEE T B R AV EER  iFUREE 456 O Paml/ ML Bk,
{1: 90 F MDA HER BTk . AL RS RGO 2 L L it ] B HA B &, ARl &Y.
WAEHL 2Ty Rk

HIFRERS - M HE TR TERTOR RS, SifESREE 20 (Rapi)
ROLARR sh#s ik B BEERETANBAORS (BIEEES) doa il imn,
TR AR Y FE, SERA R TN, fA R LR A B .

MFARAELAEE, oL R/NEEFTmMRERL . MRS S n &
FRIBFEHNENOFTE . F—F 58 MHEH

BEFAERLE—NP IR
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AR H#HTER

in s R HET (73 00) —VITRATER B, RO VLAE A F L A R
T -— AL RN ST

(HF A R B ACE Y T2 AL I I3 R s, Xk A
t ORBTEAERE, XZOERIEIA A . 8RR ik S RETE
afrIf A INE HAC S RENE . R - RIEWHRAEU . RS ER 7.

LA IE— MR AAME R -0 R e R KSR -8 R, AT L
it R, ARFETT AR DEEBGR A TR . TR RS SRy
WRLE P GUI N, PRATREREAS T B AREE ML

E~HRA TR TR FeTL% rEA R A, 2 —1
KBEENSH, RENBIARANTEIE —XHRIRGE, KATKFHB— GHEEHR
¥

—T™HF : Enterprise Java Beans

Enterprise Java Beans ( EJB ) & T H TR A A . B THF R G 9RT
FHERL A IRAE N T, E2R0 EJB il roliEn] ERERHATEBRH, LHT
FEAS{LEL R B R B

e /R IR~ Java B4, RS 5B ENLE . TR RABBEMN R
BT, HILERMBZE K ingF sy E %

HHER, MAFHLIAXEIN . %S —1 bsanr—— 1T BT ENEDN
(e g —— ¥ HIC B 7E bean container ™, JiBBBREAELESEMERAY T
H RT3 B2k BB B . IR TLURE bean HiF5, EIB LB RIEE S
% NG EER AL A

R AT B RAE N EMERIMIRZ B SRR E Y X—2

M. - —Mh LB w
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PR MBHE TR R IEVE: TRiad Ftshdsid B g

bean MR IAHE TARMB K Z 8 bean BWHHF S (I IHREHIRA LY
HEACHIBIE R — AT ) B #0 bean BY1THRIZHETRTE bean AU E LR
8 WAL R S R IIET CEER $5]

( deployment descriptor } {5 E K]
fextg

1R EJB X AEA9r =0 RGEE T [BRA L M — vl B B RSS2 S r0ET I 7

IMETVACR

FRNE LR RSN F#E AL BT H TR - BaRAEH MRS
— LA SN ARG —— R N ERR ME R AR | s
NAERIALE . X — T a i

P RYTE IS S R8T AR T CERE., T Web W %2> A IR I FE #1
ST

RIS KR RSEIRTTRE L 28R 2 AR b FBERI A RIRR A . LA RFEH
AR R G ARUX  BOT—R B D8 SRR S m LIRS B IR .

FEBREEE SRS

WA LR, A IR AN AT REBR S T R A BB A 5 A b T — PR
W, RSB R B, I ABR AR KT

BERN S AR ARSI A SRR R B I, RAR K T2
ALIRHIE—RYF K.

AEIUARAIE ( RARAILAE ) VS AT

P BERF RLZHERAFT R AR (R EY ) AL R,

FRAGRIH— NI THEER
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BEXARES:

® LM, 34T
® STHUNM, 44 T
® SR E, 57

® NI ANAHE. 73N

PEaR

® GEXHURFIRTROS R e I £ 0 P 7 T A TERF B S CRE RSl o]
4 BRRESR 2R FREES A RRIR Al A R %

25>

28 FTWAE L HMBH FANBIF PR, BB R B CEEE
(FF5fE 205 7))

(1) e R

(2) HAREER 5 FA S TR S
(3) AR TR ER e 603 H
(4) AT 28T BRI AL

(5) Al +-86TCM A B RIS R

F/F f it o — o) T P
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B> wass

L R R R, ook L e, Ty T —— T, "y R

ot 4% 4 ( temporal coupling } X TAFARY, fRelgEsn] B2 X | B m.

Wl ERE AW — B R S Rl M R AR ) SRR & SRR,
o A2 AT 1B R ) ——H X AR X TR s M. 3R e,
e AE A B - AR T ERE a0 AR A S A R E R Bk (H
WTER]- -BZA ) )T CESTEN A e HDA 7 )

KN EgFEn, @A IFRAEXE A HRIETC L AT e MR RNG
gy, SRS, EEEFRANN BRASTANLE Ll — -
WA REVTLEARA . HixFE R E -y ket B84, TendiE] DRSS Il A 200
Ao B ZRiER, Rs HEBa s IR AHESLE 2T, IR SRRy
RfAEER M “ME” oW W ZRTA Y

XEER I iEAR A Rk, AR AFFGEDR-

RAVIFERH Y. FFHRMR AR SRIT ool SO, ol 17T 4R
TR, JRE V2 TR (T3 T ORI AR TEWI 6. ey 1R
TYEmMm

TP ZmH P . BATE RPN VIR SEF R om0 R L1 r @ Hior
tr A VREIRN AR -RT R ES T4, Ukd 2B EkE:  BH
P -, P RS RR UML £ M ( UML activity diagram ) ¥ X898 51k
AR AN U ARR B A

WA AW AR TRERSHTER M BT DafEaar ol F 213151

%mﬂ&ME%ﬁAW%%ﬁﬁﬁﬁﬁﬁm%W:HMHﬁMH%ﬁ$MﬁMﬁmkmﬁmmﬁ‘
AISIRRL, e, R, ARAE &, E%
ToAiE PR UML R R r. B, BR[Fs97]

HFFERIT— M I HEF
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ARG — B = SR, I FRE AT 1L TFAG 1, s S8R0 ) %% ( synchronization
bar ) (RIEL . — DR HR R ROPTA shIETERE, IRRETT LAAkE I F A E o) 8 T ] 4
RO LT VA Sk E AT B AT L F AT T b

PRATVAE P AR, Bt Feh AT L (AT I i i i, (545 1 fid
itk

Analyze Workflow to Improve Concurrency
SRR, LNEFEN

A, PERAT MR EL D (4020 17, 119 01 ), B B Al RE 2 i RER R
ELILPRRIEE

1T 4L
11 H B R IR it
RS T TR
N B AN E R
)AL L2 55
IR S §
£ FREFEL
I el
- FTIFRCHERL
10. LBy H
11, oo\
12. EQEN
R RAT R e i, EETRE SR SR, NI & A #
WL T T, I T 5.2 dh i hiE i
AP (F T, ATRESAMRITA RS . @m0, RS
(1.2, 4_10# 1) EaTLAEnmEn 44 [£% 3. 5 #16 al AR 17774 4
U ORCES I — TR ST b OB ) o . S fhe ol L S it s il B

0N OO SO N S

FRIFAI R U —— M F W
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%] 5.2 UML &2 Sl oo SR 0t B AT
(2omzet ) (ormen ) (dwnonss
[T
*

*
@umsmﬁm@ ( 6, MAEHX ) (5. ﬁ)ﬁﬂﬁ)

(11.mpepe )
Comawn) (s mamon )

2232

JLERIRINRE L -MELFSGHR (OLTP) 4% FRFRBNIEN, RS
MR R IGER . KRR F R E ORINRYS T — 1 22 m
AR HA AR ST, SATE A R H AR Xk
TR E R TR, OFHFR M. A EERRR LR AR LR BT RS
IFRATHE T M A —F X N E

RGN KB BREGER FESIER, KSR &5 &8

ZATHAL R AT 2 e .

BFEEEIT—M DI BEF
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% 5.3 OLTP 22§94 %

—_F

U R AT 4 AR K BB RIS L

T g, TERURREE S A RING A EERE A TR 5
T8 KB R LHEN, BRI BT

£ I NIRRT ¢

WA

B
handler
BA S

T RANBAT M BEM R B A SRR oL AN 5.3 Brs
B FERR MRS, &0 HRAG TERERE . S RARRERLE
%383 A% ( incoming communication line ), F-[F A HR %S48 % HiER . IS
RECE A, - O ARBRAN T EMYRTER, Eah i kRt A HhE
% I, B AIIR S Re R E A IR, FETE S SRR BEBER,
X MEF R UL T 7E 211 B & AR R A T PR T AR RE A 0 3R T ) — R 4
WHe4 0 4 ( hungry consumer ) %,

2 ERf R PR AR R R MR, TR BRI R A T
FORI PR (P R A AR, RO T R4

FrF ol .2

M I FHEK
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(I 3Bl R R S o (VA Y 7 R 1 R e 7 P
FORIMAERY TR AR AT AR 01, R IR B EMER
SERCH UAFIRE . sl A TR 281 XM, A0 ST I8 A E % B Aol Lol
{EH VLRI X —= ., TF &40 80T He 11 O Attt % 4 B 1ttt fi) [
e 17 T 0 e B

Design Using Services
AR 5 it Tig it

Bls AN ety B LA, R S T LA . S 25
TRV B R & ]

NFAHTIR

Java {10 — #4058 SR AHESE R 0 T R T R ek
FREam e (LR s i 2 —— i B (F U el i |
LA i PARET LA e . FRN TR ST R A e s
W, SR ( S0 172 ) dFfr 4

W TLRVEICHS . JUTTRE S M — 28 e, TR )5 | ml A AR B (20 kil
o A S A b R A T R —— X AR AR AR BT RE 2 1
CfEl e E A2, AR RE 2 SR AR 1) Ak BT ] ) O X 7

. TR T (o] 4 ey el A et R, (o B R A2 I P LA A
MIPRF L, Py A TR 4 R R R . eyl . AR BIMACT R4 .
o R PR R - BOYARETE WL fTRd g R R S AR A A L Y
WS B I %o e (s LS ] 2 (W) Ak 1 RIS , R LR TE IR — 1S AL
(A5 EN R 5 D) FFT 045 0 4] 452

FAF M — M D IR
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WEBH —TED TRS., L0 widget RESIE, FRATEERE L, 58
BT . EH SR ZET, RAEEIRE widget RS BUFICHEATIRE =,
ATBE SRS - T IR HERARE L2, Dt REBAFEACH
HRY widget

{EIXFEHF A REHAIREFH A NE  FEHARR ., W RBME RGBS,
i HoE il R e R R R B A IRDER{R . fRAE 4T AT e B 21, X
REMETER RO - X — B H F TS 48 SHRR AR HE La92Eh( #y
EASTA R RAARTHRERE ) ERITE4ES #iit (109 30) i AR
5 BT LB ot X — Bt

BERHNEO

AT 5 PR e 17 B 5 R HBAE S | IR SRR ) - F IR R TIEFATH
#r5r W token ( BAR) SRR TT—FF ) /9 CEHRE strrok.

strtok MEHAREZBRE LM, BIRENERMENIS. BB TrEIKE,
AR EBITA TR strrok HEATHE- - WEA, mAAAGTHEFAEER
NULTL, SRR EAIE NULL H, EMSEHIFEA N E K TEN  AMEA Z iR
21, BERRER striok FRRHBEENABEIRTAES .

char bufl [BUFSIZ] ;
char bufZ[BUFSIZ]:
char *p, *q:

strepy {bufl, "this is a test");
strepy {buf2, "this ain't gonna work");

p = strtok{bufl, " "};

g = strtok{buf2, " "};

while (p && o) |
printfi{"%s %s\n", p, qQt;
p = strook(NULL, " ");
g = sLriok{NULL, " "};

}

B R AR E RGOSR S AR A SR R ETTEYR, STLER
BB EI . A, EORERERIEANE 88, RS RiTRE &5

FEF G R — M D T BT &
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Wras ST ANRE T4F: T8 iBHZM. 7 strcok PERERSHIRE . HIRR
HAES —1vpIX i srrtok.

PEOEAE Java P, FEFERmHTREN ST FM SILAE], ST R R, s
LR — SRS

stringTokenizer stl = new StringTokenlzer|"Lhis is g rest"| :
stringlakenlizer st2 s new StringTokenizer("this nest will workh ).

while (stl.hasMoreTokens() &&k 2r2 hasMeoreTokensiii |
Sygtem,out .println(stl . nextTokel) ) :
Systrem.out.printlolst2. . nextTokenl)):

|

StringTokenizer JEMTEEKRIGE, T4 PEB S HEA S S, b
TE® st cvok BRFE, AIRETEA S| & Hfumy bug

Always Design for Concurrency
| REAFEHTIR

=

— HREETT T A I R R A4, 0% B 45 % 00 % f b R kA e
Prbh: BERUAERR T (1Y

BRAE VAT AR G5 b BN F O B8 Tk, B, B 5 - RS, & n 2, i
LAY ARG AR R 2 TR L AR %, (et o] L LR A ARy e % [
R0, T FLMRRR 2 RO (6] E 00RES , PR LA A F 4 e e —— 455 L
ol LA EHF A DEf IR

ER R BRTRERAE R RN & ) SRS % QIR0 1 %
WE T A, FUOFEATIRE AT L0 25 i A O gk i TR —— AR (O A
SRR, TN LSRN R TS S el b b

3 A B Tt ) Ay i

FE/F O R M o | B
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HBXAS

® A9i%it, 109
® HILHHAE, 172N

Par

® NN FART MR, A2 TS EIITHTINT REETE UML iS3E
VhFeikndy pRaEde Baim et i IR I R b AT Ay

B CREns

ARAARR Ao 3|,
B 2B RS,
iy TR A,
o — e — v —
—8imon and Garfunkel, “The Boxer”

BRI RS, FEMRFER— Ak, MK “STas”. IR
RO, SRR SNEE, B MR () B MEE L
i, B RAB—H . E RN,

(H— BT SRR RA R, Was THORE. faiin, e
EFEEAR? (KERERTNZANEREGR WREN, RERXERRNE
BRI EL (REGEENER ) #1iRL XEEMU—MEE . AEETRET
B—RATRE LI AMEE AL, RIVEES MERZ “The Boxer” KA
B, ANTBIERIEIR AT,

HAPEMEH (event) WBLEIF . — M HAHE—FIFROHEE. B WK
AU T RAFEBORE YR, ABSEET WA E O ). BT LARS 4R

FFA G — DT E R
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AT RAAR S 1h 8 H45 7T REAR MG Hoh X 4
EFEAT H S AR AR AL R R 2 ] B 4 1 VA Bl D R K E R
AR T S b, WP M EKE, S ES ST FACH
"WEHRE" (R, RERELTRIER TR )
IS, TRERAFERREITEE /NG Fl, 75 Java BOE SR AT el — 7
AR IFRE B AA M RN AT 5 TP IS TR r e i

ARTE/1TE

L R BRI A B A AT BT X S —E- - AR
AN X IRl S A EEIN R E RN T O —— R E IR B
(A AXTHR O S W0 TR0, RBRTRE 2 F /2 DRY B o Achkmm | L%
R HMN AR -— Y Rl PRo]8EE B X IR —— &85 B LR case 18 4H)nk
£ if-then IRRAFSH  F40 VBT LU 2ok

MRNIZEEHATTEC, RBWENTESHME, HHEARGER IS0 15 B8
44 RN IR AR EIREMT RN IR Mz, FATO MR -phk AT
BMSC. T B 5.4 (7 UML & 5] B R T 3% s>

Frol BRI T R THE AW, MG B F A RHA RIS k&R,
MRS # B RS R & BT TE R 9. Fridrb B Bt 5 R BH SR S AR Y KL AT LY &3
AkE—%

WERIEATI R Publisher 74 BEAYFE 2 IS, TR 41 VUL B10RATH
... Publisher i& ¥z ff A B2 AT Subscriber #14%; ¥ Publisher 4 WA #5493 {41
TRHR B F 481 Subseriber, AN EZELCERE

¥ BRBREEEE, £ W[GHIVIS]P R Observer 5.4

FEF M BRI E—MP L BEE
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%] 5.4 K Ai/L R ERS
S"b:fm S“W’ Publisher
| |
regmar ."I
- rotty |
registar -
notify*
= 1 )
l - no!ﬂy
1 unsubscribe -
! .
N0ty

XA R AT EEF—ef R F EArEE A A, 3T g uf L%
K14 RIRITERIR) MRARAATE; WaTLIEAH “BREREL™. TP RIS R4
P AR, A M RINE . MBI RA— AR E S ) R AR A
EXIIE—ABETRET I EE CORBA Event Service f& /)i U b th-—ff 7]
REIR A BF . 78T — SUR R S st Sl i

FATRT LA X MR AR ATE A R — e W B RIRTHES . S0 ISR
R are . iERATEA Smalltalk iR, A— 13T GUI B8FFIT 4R, XRMELEEL
K% Smalltalk Hwgit4: #

Model-View-Controller

BEMRA — TR FRENH . BRTEEAFPHBIELOSN, Rind - L
( graph), JEB(HERAHRE, R -PEESTTHRETNERE, B4R AT -

FA7 0 IR St ——H D B L F



160 P B 5F T, 2T Bend,or Break

SR EF.

CORBA Event Service

CORBA Event Service f.iT% 5 ozl 203 @28 ( 8218 ) L fdelog

B EMER SRR, I DRSO A SRS TR DM
ﬁ'ﬁﬁxhr‘u M. £/

fefE ), FHEN EFROFAGERIHCALE  ERHEED O sz
o R E IR NBEMBIRT AR T % %

TEHR A, B BB MEE . & ok A me gt s Ry
) R A i (A1

K& CORBA Event Service il Fi T #liX - TR iRy ATA R A . JRIBA]
PO HB AR -#AE. B THARGERESHY . 217 RHETLEE .
L4 ARBEMART R, CORBA (R (el I ZERGET I FkF{v F CORBA
Z b 8T R R . T R MU R A B R R R —— IR R UL i 130
HASEF, iR gwiE i B A HIN

B, RATABHEA —HARMEERA . FRENME—TRE—FRA L,
VR RIT R A VR A B W AT . SRR ARME , VIARE 5 X g
Rl FEM, EREIR. SREERTHED . BT UESHA ACKES R . M, A
FAREITRERAE — - IR A SR/ SRR WEEMIEWES - TR IR 2
R A B, TR Zr R i AL

X AT I Model-View-Controller ( MVC ) i FE 2 0 IS BELEERLY;
£VHRIND GUT 533 . bR 55T s R I 54 8™

— ——

PO A A - R, THTE MVC s S BRI R - AT

FEF WL —Mh I B F R
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ECERARG, PROT LR D LAt RO ATRERE . PRAT L IR — e 4 10 2 A~ 40
T L eV 2 AR [l M A R | (o RS AR e 8 SRR L i 2 A
VAL AECEE A% 552 1 e AL

Separate Views from Models
[FMESEESE

3 1o P RASERY S PR B AR W AR Z MR . (SRR A 9 F1 e K T Z R
PEgE0 |, iR AR N A D R R R 2 — ( B AL, 44

i )

Java 5 E
{t Java 0K widget "POTELIEF] MVC Ty — 0@ F . B widget ( 12 &l
widi, AT AR ) En R IR MVC B SY — 4LA R i
LHHENRETE At widget, PRETE I SR RBATG TreeModel BETTRYHR
i PR CRY BT A R AR A BT
I H TreecellRenderer fil TreeCellRditor FRIE., el L4k KI5 il
B, 1 widget WHOCRIRABIE . FIAMER. orree 78R widget i) #5i .
TR T R FlR LI A S
ISR R VRS WEA TR S R (V- T O 5 B 0 B < Al
f widget S 1T AR, (T R RO IR AT T T
fst AR mAT, RUERY TR . ] S AT AR BIL A it B
BAREEP I 2 Al U R SRS — R K AL Rk B, e
PreeModel S5, W T URF 17— o80T EANTRAYF widget
BUTE AT AT e dERE . RO (& & 828 PRl AMCE T di sl A0, [

oL — M X
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e JIIEE 7 N Y ¥ N 0 R 121 K7€ 4 LU G (=8 <R TN E 7t - < B WG B A ) i R i
IHHisEI b, B[ LI Treece? LRenderer MR8, mA BB Bl Ly L1

Bl GUI

WATYCE R ™. MVC B GUI HEnf & FEay . ¢ It fadRing
GuFtti A P EAFR (TR 78 1 R BRE— 0 4 I es Bk
el b CRPEBIELE, A—E R R A ARF K

® BLRY o< U RATH S MR AR AN AT A B R R AR N T
o HME, WEHNA I ETTRIB R L R B 2 A 0 B T
o EHIRE. SR R AR RAR AT EUR R TS BRI b IR A A E A

A4 (FE R A biEA S

PRI - RPRURH U - IRERETCME BLAT Sl RS R IR . IR R
(IR L TRET . RAGELTRT  FeBA SR AR IS LTS TR LW BRI Z R8T 18 sy
R ELFE” 2 IR HERR S, BITARIE SO M MR MR Ve b . it
£t LRI G R 2 AR UL 5

IRTRN I B &k TIEAMFITRIRL AR R ——S WK . SR (F iR
RO ok, FE RARECHI RN INHE R, w i TR s B FUART L
i BRI RE, FR e ).

B TRAT PR B AT - Se [ b A g el e g B B A A ar, LA
FOGNEL S - - R AR BER TR0, R T A R ST R 0
VLA @ P TLARLE, A STAEHOERIIE ROESTUAT—-1BiH
AR VT IREE EL AR A R SE i Ry 2 31

FIFu ikl — MP LA W
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Zl 5.5 HIRME BERESTREL

.
"H-'h.
»
. \'\'\‘
AN
\‘"\.
N
y
h
- —1’*.;" -
Condttions N
b,
\\\ ",
\\H_

(RFRAT AL HE TS SO AE AP R i A, SRS LR R
B CHE” BIEMEN, SR PR ER AN

XA RS ROR SRR 1 e A R JR E 1T T HE A AR
BEEARARERY RN SR el VU I R AR BRI A B -l LY 1
| I7HERE | B RSB, LA DT DB X B ER AR 51 ( 2B 5.5)

R PR - A B IR — RN (B RRAMHER ) DR R RERR AL
MR S B R MBEFBRT — B AR SRR mHR AR
RlOCERR AR (IAULESAERE, RINRG TIFERIEYE W T RAEN LA
* SR, —TEBEHEATLLS L MR 4T

{

7T pollector »

B MR L T KRR AR, BRI R M TR R BT RSB 100 4L KL

FrFL i T - M oh R E s
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EIXFERERZFERRA . AR XAE — {5 GBI R M 509 % AR ——
W HEZRAR Il B hn—#p il . I TEREE S T F4, el AT 25 J il

(ERXLBEL2E) DAREBE

RERA TER VRS EGS R, DA REEERE CLMEM A S
Ff AR —2e TR BHD, 78 Java M1, BTk o5 TR 1 15 XU 29 a2 ik /i -
o

T i, RITEFEELEHEMERBEMIITR , F—EE RS0k
£, FHPW S S A |MERFMNTE. DT EHEIERA.

BRAE
® FIH, 3400

® THUEM, 44T

o WiLBETXTLN, 138 F
® T, 165M
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Pl s8I IR B IRRECR B 4 B B R 2R g { B & &299 R

35. FIEAGIIRTEDLD — SORADINT: R BB, Ef7etio)- -FRA 1 000 000
PICEBBIN KYEE R DMy (RE FRBRRAA R R E09EITH )

( F% %42 300 R )

void princTreeigconpt Nodse *nodel |
char bhuffers[1000 ;
if (nodel |
printivee noage-~letn;
ge-vodeAssString inoce, Dutbferdt;
outsibuflar);
GronrTres |mode-srignkh;

}

CBR i/ DER R IX ) fRBE AR (Rt /25 2] 35 Py FFR A0 FR AR AY ik
BEELE 300 )

37. 7 180 T, FRATERF__oikle OUn(n)  RABIEHHIG? (W& 72 301 /)

FUFH .o — N D LB EH
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KX =1

B AL, ST 5 gm -
—H. F Lyte. GESAREY

L R P LR R R TR R R ek R - Bk B e R o b e r = = - = —Ememr L b SR B o

M & A, R{TELEFEHUAF R, HFETHOMHL X B
(BRSNS A TR 31 L A o NPT PN -

BRI, RONE AR H R A b R B4 ( building construction )
¢ Berfrand MeyerMey97b][ffiH 1" R “F R  (HFEHBRE B8 S
s 104 A9

1. #5900  architect ) #2354 #5 B
2. AV ISRAL L. B3 BRI R, T B
3. Wl BrE M ALE, AR, sRnUSEiE ALYV kB

LAt N S R 3 R A R i RS (NS (B S R AT ATE L i ST = R A (0 N B (O NV

HRRAS L Yy SRR AU HERE . o] E ST R AT o B L LA AT AOR T RS

WU 2 AR LK BIRTER S8 BB BT . RO A RIS 2 f R R 2 M 7
AR AR ) URRERER S WA B SN AR RR A AT R ST R by

A b BT T U O R T A Rl SHERME, B R R —

MOk, JFRMGEE (AP B, AR B IE
“ﬂh&kﬁﬁﬂiﬁ@ﬂﬁﬂﬂ“-ﬁ*“ﬁ*ﬁﬂ%i‘ﬁﬁwééi HQTWMWﬁﬂi
R LA, ES RN A RTEB RIS A KE——F A 1A HZ Py 2R3 11 AR 15 B
WMH%%

[l i SR TR IR ST 1S £ IR R L B K s

IR RS —AM 1 # LR
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TRKEHE—TTHEW R BEEMEHR TR E N E bRt a8y
B B EHERAMEARE. #OAEMH ( refactoring )

YRR AN TRE

BRI —— NPT E . A E I MR S R 4 A R
At kiR “HHR" RF—F Ex B Ak, BOZBUERM. LA
EL T T MBS FR L ARERI % B AR (LY

o BN, URABLI3 ORY BWAER (THHAET, 26 M)

o FEIEARAELT. HREMA MO LIS EMESE (30K, 34 01)

o IBTAIARR. HEET . FoREET . IR BEEN T MR 7 (USRI
Ute

o HBB. JnEbERE, ARERIMEARSEN — TRERI N — X

B A E I ——PuAb B IhEE , AT AATR R E—3 3 R A EF 27 ( pain
management ) #-—®K & . ERATEAE, O RTERSE S LD
90 I, MEFEE LHEHEHR T, FEAEAEARERER IR 2 M
P 85 AR

BRITHI TR OO )5

FRUGERIOERRES I RERBETAE, FRHEA M-
eI

AR RN T B

MR /3% B I R AR T (B METIH AR . AR R
. R R ER A 8L R — B R E SR E SOMBRR . R
e 4B At AT BTN 002500, W

FriF el il — M DL BT F
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Pl A —NBE2E b PGS A1 2 R — O . T 4 A O 4
R MR TR CBAR MAMEEAR. T B EA, B
B Pt T AT (B SRR e S W A
A, “WA" R ATREL ey

Refactor Early, Refactor Often
FEW, BEM

B ERTT RSl R ASBE 20 T 4 SERE AU, G S ) A
fify 2 B R0 £ el R 5 o il (U TR BE R, A R T i B RS R

SR TEN

THAEL T Smalltalk #1F, FH. SHMES (HMEEHES ) —il . TR T
BRAR BT EZ (W Q. (BN — 880, S0VRHISE, RE LT EBEY, B
—AXTHEMAGEEHE ([FBB+99). HRA[URL 47]), K54 LT[ REAG

WL . TR T Oralofed ) R A fr b A6 46T 45 5 R
LA R 200 SR, YR . %%, TS (B
HEAG S KA, TTREZ A B A O A e —FF LA i B |

Wk, EHE - ENE . BRRUE. NSRS T EN R AT
WEAYTRY. Martin Fowler 4315 T LA F 18 iR ( & L[FSO7)MY 30 Ti 0 1 iE ).

1. A SR 1 b ) TR s 56 o ) B

2. (EIFUGTEHZAT, WhERVAIIA BLAFOOMIR. ROTRES i fraseii, ope, i
VROV TAEMT AP, FrskRER B Al

FETR o M2 i —— M o TS
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A3l EH

el b, Smalltalk A B2#ZFFTR IDE M REMMZM LS (class
browser ), AEIE Y Web MR RN — R FEWTARAEMETEIT 5 o0 B3 e A8 28
BT

HRVESE . BRI VTR IS . Rl A, $% 0 XHEAR
R - - AR E R G 8 ( refactoring browser ).

B P S0 A% T LA H SO S E T B LR B A R . U KR B R A
iR A BRI FERER AN B AT BN, EE

FER{HERS AL, XEEAREAXE Smalltalk PISPAHER B, {HiX#0RN
oL E AR T AE 2218 Java BWOARLEERE —H—— WIREE . FRULEAD], RATLAE
W . ([URL 20]) #5153 4ER Smalltalk B0 5

3. REE/) . BEBENEPR. HENMFEA -PERES T, BRI AR

REA Y EMEEY RARITAE R, gk 4 AR
RARERE SRR RSN, HESMERZG TR, AOR B B %< i R Y i
ij—t?

Sofl EE B T MRS (180 ) i —AHER - BEAMAR, I A
Hrea K™ (237 B1) it EAMBANA, {2 Fowler S XP 4% 5 0 M3
BB R (AL AT B R0

B APEER B BORIZNE B —— Mo — MR R A A T B O R
—— BB, RORERE, RN, SUSRTEER K Tk R
TRGHLRBREIRSER S, R OERSE, TN E5

FiRL. FRIFBEREAGROREN, REBEY, tEBIfsT Eas
AT B, WRCHEARY, DUERRFESE L. REirRE—Hke
M TSR (4 T RO, REFARED

FIFAEG M LFER
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BEXARE

® KRB AET, 2W
® HiFeME, 4T

® LRFHE5EEH, TH

o FTHHAE, 26 0L

® ETtE, 34 51

® RLHAE. 1720

® B TRliKeyXE, 180 01
® K iFeqamisA, 237 T

>

38. THAMUA B R ASLE BT T BORE S, EABEEF s LS.

(B2 A 302 7))

if {state —-- TEXASY |
rate — TE _BATE;
amz = bhase * TE_RATE;
calc - Z2*bhasisi{amt) « extra{amty*1. 05;
}
elee if {{ztate == DQHID) || (state == MAINE;

rate = {(gtate == QHIO)} ? OH _RATE : ME_RATE]
amt = base * rTate;

calc = Z2*basis{amt) + extralamt)*1.05%;
if {state == (QHI1O)

polnig = 2;
I

elge |
rate = 1;
amL = base;
cale = Z*¥bhasisfambt) + extra(amt)*1.05;

TR L

39. TMHY Java RGEIREZNRR., ERXASE, ARNEES. (W5 A 303

R)
public c¢lage Shape |
public static final int SQUARE = 1;
public static fimal int CIRCLE = 2;

public statlic final int RIGHT_TRTANGLE - 3;

private 1int shapeType:
private double =ize;

FEAR SR .E 30— h 1 By
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public Shapeiint shapeType, double sizel |
this.zhapeType = shapeType;
thig.size = size;

i

feo... other methods ..

public double area{)}{
switch (shapeType) |
casge S(UARE: return size*cize;
cage (IRCLE: return Math.Pl*size*size/4,0;
cage RIGHT TRIANGLE: return size*size/2.0;

}
return 0;

1
}

40. iXEt Java U R HF R H AR MERMAEGEy B ER, B
—ieth. FHARES TR (%A 3037)

public clageg Window |

public Window{int width, int height) { ... }
publlec void setSizelint width, imt height) { ... }
publlic boolean cverlaps(Window w) { ... 1

public 1lnt getireat) { ... }

}

ED STFWiteuts

¥tk 1C BT AT E VU T4 TR R S E U E A e ™ SRAK
WRARNRNAC UL & YA IR FUN A E T S E 1N e § 2 ¥ << HN (2 ok FR i SUMAYSTS feadi T ] 1
ATETr 2B

SRTLRITREE T — A RRTETT | fERgs, MOAGRAHENYE
A TR NS 2R A MRS RE AR ST Built-In Self Test ( BIST ) k.
W ENERIETT M RO aN2 K, 38 &M Test Access Mechanism ( TAM ), JHL
AL, RSN IR AR, ek B R R Y

AT LAFEB R FE RS RS DRI GRZE -, BINBHEA IR
SHATMIAT testability ) FUREVEBC IR | 36 HEIRRA AT 2 IR

B R AR ICT CEBURER ) 1 F R Cox fil Novobilski T 1986 4 . 7R F Objective-C f3-43 4%
Object-Qriented Programming{CNG1] 4 8141,

b E—M o L HEXR
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BB UEA rD AN

2T

RS RIS PR e AaHK (unit testing ) —TERBEIRAT
SEMESRETE, AREEREI . -DIRNEZEN (EERAH) RET
FEEHEAT CIRATIMGLG, SRATRIRES I M T AR ERTE) WO HE B L B R N,

P SO LR SRR T I e . TR R, TN R o
ATHIR, RiaMAENEERTHMHRE. R, CRECHBE, DR -k
AR IS R (B, TR EIRIGTRIET R .

Wife . S4ERAPERNE "B 1CT WA TR RS RN, BITEEEL, £15
T ERRESS AT MR A LLAE, SRR FRA W] LU R R Y B onili iR pdl B 45 2 e ik
BEATIMEEL. FRAVRIE " AW &H@X” (237 1) PIHEU REMMERE

R, AERITEMRAEZE, RITHEREERTREMRG 4, EREELT,
BF 5 2RI EEE RS, iR e 2N T M BA AR BEM
BAL, BATTLAEAR TR L,

HXYIELRTAN

FRAVE VAP TEM P 4T - 29 dh ik, (B “ds-453%47, 109 51 ). Rl
HERS MG, BRGENRTHTFHEGN. X H5FRITAGER. ABES
ety BUAEGHHERESRINNAHN—F, RINBEEL 2 50k FK)
LR &, MR R G 72 A ThEE.

RELBRPEREFA? iERINB—BRIE 114 TE -PGEBIAT ) HHRE.
HE#RE 8.

require:;

argument >= 0;
engure:

( {result * result) - argument).abs <= epsilon*argument;

X EVR T HAEM 4

BFasgld—H  THTF
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e AR, ohd HBihse.

® HASBEO, WEHEEE (XRAFE ).

® f{LALE 0 HMT EXAMBASHEEMME. HEELGRNE NS ERESEZEM
E{5NT BAE epsiton.

AL ENEY, HFRERIMARESHTACHE. BRI, RIS
—NREANEAE, BT RAR

public void restValue(double num, double expected) {
double result = 0.0;

try | f0 We may throw =

result = mySgrti{num); /. precondition exception
)
catch (Throwable &) |

if (nium =< 0.0]) iy IF input iz o< O, then
return; // we're expecting the

else /F exception, otherwise
assert (false) ; i/ force a test fallure

}

assert (Math.abs (expected-result) < epsilon*expected};
}

#RIG . BT UARAXEE, MRENFETRRE.

testValue(-4.0, 0.0});
testValue!{ 0.0, 0.d};
testvValue( 2.0, 1.4142135624};
testValuei{6d. 0, B8.0);
testValuell. 027, 3162.2776602);

BRI SR RNMR; EHRS, EAHFERAA R ENRRARAER

R — i . R4, BATZEREMENRE A 1 ril Ve
B E #4148 — @ A LinkedList 1 Sort BEIER A BRI, Rl

1. 4 EiR LinkedList FF&£7.
2. LMW Sort K549,
3. iR A S, TRBTFRSAENSY, HEGEREE ]

FEF GG H—AM o LHEX
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320 el R P o R R 1 e BB ) T — BRI e, walld
B B 5

AV LinkedList 1 Sort i3 TR, (B A AOMIGCEIAI T . Rl 17T 1 HI 55 52 AT
RBAE AW, SURTE A MR — AT AR R T e P e
FATTAT RATR R G kT A T REAY (IR . (T A5 RN (] 7 9% 7 BE R EG i LR 1 1

FROTHAB XA %S BEENE. RI)AMEHE “EnER" —Ae
Ak A TEE, HITEE T WA M A AR E AR R AL, IR
(1Al A R T E 2o b Bk SR e “ T FAYKHME” ( downstream disaster )

Design to Test
| D

R Ea R R, O B A, S 2R
(ORG l) EREa AR T T I A ZIRINRY . PRI AL A B AR T A
FEAtAR b (8 R A SRAY ) B, FRA (8 TR 777 bl DA — T WAL 0 5 A i
GO 9090 |, AL e ORI A AT b AR, AR T Ao i R T AL 4 L) 2
R OREETZRRCE

'S LTI

PRk 1 B0 TN A 7 A AT 0 U B ) (R 1) R L 12 B (e
Jro SEFANERITTE , RT L IEREE f TI RA ER R A S R ORI
A AR A A ARG — T Hok. A RER A, . R E S
KR, A eERE.

AR 5 FARB), PR 1A (R Ry T & 7 $2 O R 01 BE T
1. —SefT, RUERE R AR IR A UIHE.

RN A B — U LWER
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2. AU M PAIE R e A s B R IEY fFEr

LA AR Y 3 QB AR A (RHEIF RSB ) B, 7F Java
B EEHE A main. BTN EECHR, FFE R main GRS HT
iR, S B BiafT T R o 28 XML, REEARMTE)
REHFMIL, ATHFFRRE M B2l

T C++r, EHE R #ifdef G FHEFF CANL, RoTRL CEgRiFst ) IR1% 6]
OO, B, XEE—PIER RS C++BITliR, TIATERMNESRS, A1
FoRiE X Java PARRERIN testvalue FIFRRMARITHFE /8wt

#ifdef _TEST.
int main{int argc., char **argv)
{

argo-——-: argv++; {/ skip program pame

if {argc < 2) { A do standard tests 1f ne args
testvaluei( 4.0, 0.0)1;
testValue( 0.0, 0.0);
testValuel{ 2.0, 1.41421354624};
testvalue(&d.0, &.01};
testValuell.Oe?, 3162.2776602);
}

elae | // else use args
double num, expected;

while {(argc == 2) {
num = atof (argv([0]);
expected = atof{argv(1l]):
restValue (num, expected) ;
argec -= 2;
argv += 2;

!

}
return 0;

fendif
E N FOLIAR A 2T — T/ MURSE, BE, RGN 725, RIF RN
iz ARHE - shell AT LIRRIX—RE ), B 758882 0K,
AR FA OGN IE RN AR I, R R, Rt 2 XA
T, HEERFEEBETRMN, WIFRENEMSTr LIEER 58 R RE

FHIF R GRS

LIRANE o
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TN RHMIATSE AMMRE R, ETERA- -5
PR IO N, IR AR ENT, HFHEAFIEEN mREHK
Wit K. AR R WA

BRI

AT DA EHEEHT X FIRI U, T KB, RNEIEACREES
- 0, AR AT EPRERIHRLE & ( testing harness ). AT— 1943 A1) main R E
R B, S22, RIBEREETLZATHEE.

IR 7 FT DAL B —BUA FEME, il #RE . e R S-S FUnsE R
UAA BRIz TN, 32 & a] LAk GUI Rl , nT LR [ @ H AR BT HNn S WS,
AT L3 % makefile B Per] BIAMI4G . 5T 41 B9AFE (305 T ) H#AHK T —
AT AR R 2

LR [ SEE A AT, RRT LI EE — PR e AR AR . &
A AT VAR SC R TE R, FF IR Mg, Ra] LA Java H g niEde 71 29 B
41 (reflection), s SHIMENIAS) R, X—HARENE DAY FWI B 7 #—IR
AU ARSI, AR K RRG A CHR S0, HRATABF— T Kent
Beck #1 Erich Garmma 1% xUnit ( [URL 22] ). fthfiTi2 #8588 T X R 58 71 .

Tk RAORAR R4, WA S8 %A LTI

MLEE B 534 ( setup and cleanup ) FIFFHERTE.
FHCARESE A A 3 A o] Bl m 7 ek .

it EEETE (28 ) SRNFE.
Frufb i e

WANZETASH, GRS, WXTUs FREENTHAE4ATERE.
Bl —3rtk, ENaTLUEARESTE, AR 2SR ERrRE 2

B G

MBS
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B,

ERAE R . AT G - R M. ENTa LR print Eh)X
FEMETEL, A PT DURTERIASREE IDE FRE 58 H i ARy B

EREAS SRR, REEEEHXNEERXE mRAEG M, ©iR
W[REL A A, AEEARCIEAMEBEET IS 08 R C A R s

B, SR JUnit ( xUnit 0500 Java BUG ), 700 1] ROXRESR S A 189F Jrilhisl .

public claas JUnitExample extends Testlase |

public JUnitExample (final S5tring name) |
super (name) ;
}

protected vold setUp(l {
S/ Load up test data...
testData.addElement (new dblPair(-4.0,0.0}1);
testlata.addElement (new dizlFair{d.0,0.0}1});
tesrData.addElement {new dbiPair{ed.0,8.0));
tectData.addElement {new dblPair{Double.MAX VALUE,
1.3407807929942597K154));

}

public void testMySqgrt{) |
double num, expected, .result = {.0;

Enumeration enum = testData.element();

while (enum.hasMoreElements()) {
dblkair p = {(dblPair)enum.nextElement{);
num = p.getNum();

expected = p.getExpected():
testValue (num, expected);

}
}

public gtatlie Test suite{} |
TegtSulte suite= new Testsult{}:
sulte.addTest (new JUnitExample("testMySagrt"));
return suite;

Junit BT RRTEERS: FRATATLAREER N8 B EEAE S il Bl 54
Fr. R AT AR B A, PRE ] A e T R ] Sl A A T il

BN E—MNDLBTR




196 B H6A RN While You Are Coding

A THRED .,

o Es

B R BT B R A R e SRR U PR A9 bug:  UH-BRBRRGANT. . BEERTIRI
{6 T BEHE AT A A R o oy H 3k

XEEKE. -HREMEREZS ., WEE NS HE TN — AT I
MR E i E R mAkat . Sl ERSGER AE . R IR A K E B ( test
pin b, LT A B A TR S 0 & PR . i SO RIEA RS ( 7rr™Aihi
UK ATREAS B, s RATEE )

o R B H AR — Ll H SR EARREIRT R, 5
ARV G BT e, DA TS A R b N (ST B A B A . AR B
FZKIE R 3 R —— e NIBRMELR R, SRR BT

TG RN ERA R 5 -FPLa e g FFd] TR,
giersih- P ipEEERE . BEaRSHEFEEE OAES BN ENREEE
MDY, M4 TEN RS AREHES Fr(E

SPFEA. B AARES RN, RILEIREMMERED -RER AR FHM
N () Web Al 528 ATAT AERET LLLiE Web PUST 2545000 W T HTTP Sigl1 o s il 5
W EAR RN TS . Ehin 8080 ), HEMPIRIRA . HAEKH . HRTTHeLE FARr Y
AR E R . ST RS HELISE R, S ARl el AR SRR MEUE S 4
Y. W R HRE, T AR HTTP Web BR% %8 . [URL S8LEH FH% Web IR %351
Y-H

p lhk: v o

RS T AR T I — IR B A R BRI TR A, Rt TH iR
2R P A —— BT PARER AT RSP A B T IR RSB, — SRS T LR KR
Reesr SR . B E RS

Frar ol o Wi—M p 1 F TS
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R EBENZAE, Perl HEER T HIA M A A S Perl BbRiEsL
B B A T

$make test

fEiX Jrifii Perl [ S3F EAEfied & 24k Perl (8545 IEH 70 Byl il 85 R ERETRE K
755 . LRI HE ( compliance ) —— W GUEE A ¥ E UL A, JF H 45 35 SR iR
ok . mAAREAR, REEN, REIHGES B2, 3T L EsoR: i) i
LR 18 @ ASTH H

Test Your Software, or Your Users Will
MR, ENRAE P FEE IR

BEXAS

@ FHJAIEWLLT, 20
® EXE, 347

® Juéthitat, 109 i

® F#, 184 0L

e AHegmliX, 237 7

5>
A1, K553 17 R PR OB EE 1 289 71 )i H— AR %E - shell
A, VLT T EEamE, TR R RE . fE I B B G A

SE EA] 3035 ORI 2% A7 o PRl 7 X SEPR 152 T gy ( i§ 27 305
)

AUF U 2l — M D LREFX
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Ep BBNES

HAIA, DLAMERE BRSO . FFIEAAM, FAHE0ER 2,
bR, —BAEE (IR ESRE BRI &F—1 “glass teletype” Fiaf ( H{dH
— A2 T CRT RE——ifFT ). RAUKRTEMENK TSRETRYTE BN,
i TSE I8 ( HLn GAE ASTER) IBM 3270 ) il #R7EIET SEND /B2 ik 4
T B, APBEpmEREAFARm. R IFERRNEL . Iy, #Eik. OLE
fepfl. VAR MDI 8% SDL. P HHEEHE Web XU 45 S AEE 1 i s+

WA SHRATTEERES, AENASEITEMEALEER, IR ts
ERpal - Ze s & ady. XERFMZESSN . AEW, FHESH - FTHS
ki FH H 4%,

e, RTIERARR, RIITHARTGERAXSE AR

FAE IS LB . RENEAN L RS 20 4 aTH 7 A NFLES N FRAR
W H H, RN AR FE AR AR

TR, T EAE R AR S BT A & (wizard ) KT SR 1
A& WEERE OLE A8 MDI Y REAG— DS, B2 s
[l i, et ar B sh i A ZECTS ( skeleton code ). Microsoft Visual C++3f1E <
H gl AR RO B8t 1 200 frAUIS. m S uEE P RE . BT LA
T EAR B2 . LBl Java beans, AbHIREZEO——FTR BN . BFH RE
Hinv)emiaag,.,

(A NS (gurn) @ITHIM SRS AFET A E Joe W A% . Joe MR
AT RE 24 R —— MR RE & X B RA— AR SR . R EMAR
KR FIIhEE, BT LIZE T 7. 18 Joe RIEBFME S, B 1 bE A TR AR &
fBHifEAS . MBEEENASHE, MBRE % “HHE" — BT RHREAR,
miEEwWE T ERENHEMRBATEER, REBEET, SEASmICE, K
MHERACT.

BFAREIE—UNTHER
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FMNTARTEZ A0S MR, JElTH T8 —1 (KBAXE. 102 T1) % )i
VBRSNS (BT S, BRSBTS,
PRRC RO A ORI (AT AE AP T EL 2 DR 22 188 5170 KB bl af

Don't Use Wizard Code You Don't Understand
FEER IR 6 S

7 NS CRE — P A i (A I8, T 5 1 O el U {7 ) A~ 5% 4 B e )
Y —— AR BRI T 2 AEPRRRAY RIS Y . R R R RS
MR AACHS, 595 FROTRIER. w7 kL a0 5 5 DLURE TF % 307 (L4000 % — 21 12 78 Ffl
il AT RIS . FRATO W R R B AR, S A
LT Joe BNLFIASERAE ARy . 1 SR IUT A A e, RO S S
M—E—1r—1Ti5 Joe HEMMNBELLE—R  BG. EFAHRMSACE, W
TEUREI Joe MR, HEA A ISEIZ N 1 fl 1 R -4 e ey 7

HEAS
® EEl4, 34700
® A4 &E, 1027

Prak

® WRMA GUI MR, MEEN—PE%0H . T & i n s
. R R AR RIS PRARTS A RIS Tl B S R A e T AR
ENTAE AL 8

YARSE, A I ARE R RD A S 2ot U 1(EEE 0 34 0T ) i R beans Bl AOP

RUF K00l ——Mh | H R






B7E

B HzH0
Before The Project

RS REI B R R, R EATH RS Z A ARE R
VT oo ke, BR-AEfRcs s SR s A . B0, i ERrE s vl DL R, H A
NPT A N4k

W H MBS, R ERESMTER HEWRBNME WS, LRE F
R, VAR SR

{L4 M B 29T ( constraint management ) 2 “MA AT 48 eya " 1Y
Wl ANERETEMTCR . M. &8, LEFENHR. HSBA S, KEHN
. e LA G A R AR A WD

RA AR U LR 1 )RR, YRRTRETNAR IR ARER RO . X UMTERAE, i1
R S CF RS SRR RN ARSI B R A i e B E 2 2

AR08, [DEH{KARESER. 77 "GRG F, JRATHH L
{1-F 1 e AR 25 Fh LA

Ik, A "BESFHX" DEESAIL A BRI ek
Rivesgst I AR ERAR, WATCER Vi “SEZER. WA 4 Ak
AL

(ST 0 A0 20 AT B e G B o RR R LA PR R AR S U bR R SR BB ( analysis
paralysis ), H-3 6 JFRRAI AR B



w2 B BT e AT Betore The Project

ED ®R24

ok, FREGFHLEEEN, HEERAMN LT EEHITLI G
—— Antoine de St. Exupery. Wind, Sand, and Stars. 1939

IF 2 B R BB 5 AL S Y R0 Y R B R — IR (R R
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WA,

Fl o KIHRHI T H E 2 FRREE T, TR . W RS )
B SHEFREE . R T T RAFAIIE, FRATRERT ISR R ) $I LT 58 R Rl A
BN, ERMSTRALKN bug FHM . FL L, ERFREREM bug RKIFEFRNM
-

AU E s b RN R 5 B9 B nili A — B —— H A B R TR,
HREAT RYUET HSARE

SNEFIAR R

VAR YRR D R EsRR, AHERS - REERE. RPN
TRBMNFESG 2 AR M0 TH EE?

CHLRERIRERRIG? X WHEEH TN, %H bug. HEEHWEARFE
FiRR, IEMRFEAAS KA ZEHEHPHFHERED (access pattern ), LI ALt

FRIF L R 2

M BER
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LA TR A A IGAROR AR CEn, 92 HEERHRE )

BRFER. R

MENCARGE. RAEGABAFTH2LHEr, KRENENE, B4R
T RE RN TR MAETT ) AR E Rh . IREIFIOH LRATRER, el 4R
WRES PR UMY RE B By — BRI 75 .

P A7-%5 It
i fk s [8)
CPU 4 %
FE R 1)
TSR 98
bl 2% 4 B
PG T
MRS A 4

rRAafe 2 B RS RN G AR, HREEEBEEMETE /K
(s & T4 256 MEIOH 640 x 480 WAL TEEIEHE 24 {HHAA 1600 x
1280 MR HETT, MARE L LG —RIRE? AR B SEER R R

PRAT ARG MIFR R PR, b8, RN, HE, TBRIFAX
WEES VT LIMRE ) WRAHABRIMEI R D AL, RVEEER: BT AN,
W BITRA RS AR ES.

U RGEHRLRMIND, TRkl PaRATRESNERA RS . Bk TIE
FHEm: KRSYMERPABEEMR “GPF"  ( General Protection Fault ) =

“core-dump”

0 FRAT 16 TR L AR RSSO, e R R RN AR A

HIFA BB E—— U LHER
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M e
Peggm . T SRS T RE e B sy S EEFE.

AR A L BREE SRR E B F R T A RER K — TR A P 4
ERRR. BRRYESE B LR

AT AR, PRATREF T IR0M) ks A B ST Bl i i T Ay T AR

o] AT RN,

d] PRI 5 8 B §h ke A AR AR EEMRERAS . AR
LEIME R FATRY,

R AR ESEATHAN  HEURE RS BF AR @ B+ 4
©OERR TRV IRy CRATAMUEIER A0 TRF ., WAy ey
T HBATREBIT )

ST GRIRNE R, R B YA E A R N O R W T
BRMFA, HRTLIBIAAGHE (human factor ) €., ( 270, —LiRRFEHRER
HER )

Bk AL AT YR HE RO R T AR, BT K bug

ASEeS LY
RICAERT BREt 2. WERTNHLESHFEREHIK. GF.

Je] 4380 i
IR E i

Ha GUI &5
APt A ik
il i

FEIT 54 BE U T

MNTHEXR
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BEHH 7 Bk 2 B,
| BB T MO 1 SIS BT DHERER s i SRk, B9,
B8 OGEL AP ET R R A E —— SRR R HTE R B —— T R AIA B
SRR R o AR ) LR R BRI —— LB A S R

AR ol L H 2D Z8F AT R AR IURS . 35,

® McCabe & 221¥ &K ( McCabe Cyclomatic Complexity Metric. £ 384,
MR 25 )

® ZREIA (fan-in, B2E¥A ) R (fap-out. PLXPEEHCLAE SRS
HHHEH )

® Wi (B HSEFEITEDNT, 1380

o LA ( HUL[URL 48])

BRI RN AR e, mEM - BA#TivE AR W@
R RA ARG PSR XA R, TR A R L s A R T X B
R 2 PR R (e an VMR E SrHERE ).

MR EBEERNE &5 E M 4 BN E & AR, REEHMAS, R
Pl XA, i E R 4 BRI R, [HMREA LA, R
A SRR s AR PP A TR IR TEAT IR BE

PSP [1F:»

o1 O 1A 2 R A H  SAERTHY (ERE &Y ) (T, RO LIgER
15X 4 bug B IE A RIEEXATLL TAGAHE, TR—EENEEN. TR
L AABRETE S

AR B AG AL 32 2 ) B W ER ATV E A PLTRGE AT, SR FET 3N
O RE R RAL AT . FRN1BT L Frinl R, SPEaE . 8. GuthssFrie .

EFrO@gZ i —M I IHEN
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A HEIR

FEAT L AAART b AR B2 A7 B AT i SR AT OB Y B VA R R, BESCHE AR B
RIE Bl . Lor ERNMMEESTE, AP ERIRA AR RS A AT
184 45 [7] bug

AU R A Rk AR TR RE RN EACHRRE, RTAMES. &
SRR RO OB IRR IR R SRR B A, MRe Kz A
FAT TREHE 7R 1 SR A B AR AR

& S AT A B EE—oF 2 i THoE Mg T2 1 T LU iR,
TRERA T BB T B0 s

® i ER EEGE, ATREEE L AL MBS i RASPEA ERRESR TR A0 & . IR THT LA
AL MR EAR MR T, ERFERMHERE, IFLERREHABSETENTE.

o T EREEML R AR IXWEIRTUZed AT A 567 199842 J
29 Ui U7 . dEWKANCR . SUdd A 7 BARE 45 £ it

o (R EEERMBFTHSEITEENEE REANNREE=1FFHIMZEE
fbar BB F I A BE I AT BB 2 1SR R IR 4 RIHEF B AT IRATLAS,
MEPLAIEA FPEEE . ARSI A

Mgk GUI R
A GUIUEER ARG EFHE CIIMNER LR . X2 CHAFERE FERmEE
FerERORR, W BEFEALT I RENVE 4% GUIL, FRRAFLES XMW ENEER
A K58 B T I SRR B SRR A o AR A 5 S 2 Wisain & G
Wi aAHEE, ot B A, MR RiIFRSR AT, HFHAgEEkR k£
A GUI MG T BEEMERH T SRR AR R H X — 8, FiRpE i REeny

FRim Al — Mop it SExR
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{ii 4k

(U, 1RJCHE (R — S8 B Bhik, Andy JTF& L -1 B R4, 21 H P B
Wt A RS A L PR B0 . JEGR Y 00 O] BRACR A AL, e B, A
B MU — TP A S5 e M0 iaT TR S B T Hede . 1R i i ds—
AR A HHIRIRG . %R AT, i e, CLREMM T O L4 BT A
N

WM TR OIS (S0 RS ST EAREN", 138 T ) Wikl A 2 —
RESUIBER ARG (I, RF4 GUI fii0 G0 Mo A R, M0 i i 52 2 9 i
WERM . LAEVR RS MR GUIL. GERESS 7 T T - 85 i Sl T4 14
Tl — BRI E TRAE, W68 E 5 (e (T TR P AURE 5L T
(1 bug, ( bug 60Tt R AT P H 0 ik )

U BT

RN A AT REM S th 52 A0RKPE, IFLATRA T ASOT R4S Hi 5 2 il it ok 4
FRA 1T X I i 2

SEHAT AT S (S R O i i e E 55, i B bug, (14417 i 243 .
EMERE RY, BH A B E A # G 1anesigy

(EVRANS T T, AR ERY bug i, BECEZ 4 bug, JFMR M2
AR . X 0] AR A bug BLAY BB &

Use Saboteurs to Test Your Testing
B R MR R

USRI A 4 RIAEC, HROTILES % — 4 B 4% 7 ( project saboteur ), HLIf1
oF e MRS R — (B AR A . S5 A bug, JELIR BRI (

PRI G WAl — M T F 3
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(0L S, (A AR 17 i o e g

R

— AR AR IS Y. IF ELIE fE 4D el bug. 400 2 B RO 22
P S5 ) JE Ml X (AT A 7 17 g,

M FLAE B AR EEE" M E LA A (R A G R R
W XSeq & 47 ( coverage analysis ) [ HZ 78 i i 8 o W Al pard f U, it st
CRET AR Tid, MBAER A R4 | ELRE RN (i MRSIA I 0 il i 4 i B, (LS4
5] 100%4 1 % 4

PR B RETO A 1 — 7 U, TRtk R a9 B & 90 T
ATREH A RSB E. REIFIESRTCHT T B, Bt R, Hm e
Mg, B PBYET LM 0 £ 999 ¥

int test (int a. int b)) {
return a ¢ (a + bl
i

(EFE | X = U A eR %A 1 000 000 FhiZfith A, Hivb 999 999 it i
WA, VRASEE ( 2 a fI b AR A Ot ). FLRMIEIIET it A pIR T R A R
g AT SRR I T RERARE . RN, — T S e R — 4 By
(IR ARG A PH S TEMRR BT 2 BTk o5 il - e

Test State Coverage, Not Code Coverage
MAKTEE, MARKBES

R LA R RS, PRI T B 00 R & B i, i b, Wk
WEEAYRE PR P AR A A R o] E B2 7% A

AR E N LE R
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AT

P A IR S SV S - M5 S WRR ¢ dead-line ) '5 FEUE R
i FFE B R E ST RMIA M S — LFETE, T Sl
NEFOMAE % A2, A - PRI . BN AT B

RIRIRE R I TAHSIME XTX - ERNEEIHE, S AL R E46) § 201070 230
L)

-

RATE LT RES S MO TR, T RS EERfBs AEMAEZN A
SRR B4 . LN Aegis, TTRLHZN G — T R ANEEA S5, SR
A

Finaks best

A, S RF R MY IS TT A e AR R X AN A

AT BEA 25 X PR B HLZ 4T . B40, T 0T gR Aok i 12 Fak
W, IRER T T8E, XEfilas] o] AR AME—wmira )] - -k
f”ﬂ:’&.’ﬂ“lﬁf”ﬁif'ifiﬁﬁﬂiéﬁ RIREE . WRELEASTH, BB
TR, IFEX AL % B AT A D I ST IR -

HE PR 52
iy, WIVEERS PEREROMREE XRT2EWS NS, M HEL
| BEAEEL AR AR (IR T RREIR, REPUNH AR 4 X
WARAT bug it ;S AAMARK], FEREIHGMR, UET- RMEY

"' dead-line \ded-lin\ n (1864) 7 WiAk BB WEHR R 190U M f9— Stk IR A— TG, SRAR TR
fa¥s — S AEIaR

FEIF B W - — Mo L BER
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Find Bugs Once
—4 bug R4M—x

—FLR A RAEF] TR bug, SXEIEMGLA RS & BUX S bug W%
3 (AT, MR B R G MDY bug. MEE YR, AT R,
WARETF R E 2R, ", IR SR T "

R E SRR TR 2 A ] 458 85 B St AT 1A 3 T 2
bug, Fefi AR EI7E eSS B R — A B bug— b

HEARNS

® H OB LL T, 270
e K, 90 0t

® MM HFEATENL, 13871
e T4, 184 il

® 5 TmiXehXay, 189 L

® FEaTfEehfshik, 230 I

Pear

o (GRE A sl ieeami e (52 AES A AR “ARE " Wfha S Al
TR R RMEY XA e R PE AGEEHIM E L2 SR gy
7 T GUT Wa€ny 48 A WHES 7 X uiil GUI Al AlalEs #57

FIPDBERZE—U D IHEX
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Bl =585
*FITM i 2 5k
— o B} 8

PEMAMEOLT . TPREA K. R T, &R a2 5.
ERMHIEOLT , CRSH SRR RS, RG] | S0 {2 di e

EEAAMBERF A S0P Y5 TF i B AL S L Rilkd
WRITH), ARWETE . I B T i—— R ATRE . SR (A 5 e
SCRY L o] L T3 A 5

IZAE AN SE B R 8 Yy R AT A AREL s SRR SRS B W s 4 1 — ey AR
Ll Donald Knuth % T literate programming ( JI2{® TeX i FEfY & A g it (k18 =
FIFESEH RS SESBTE—R, (P MR G R s — % ) (o
ff. 1 Sun 22 &lf4 JavaDoc SCHIFERE, i Hofl—b bl £ (14058 o 0 A s 2
R o3 SCREH R S o AT 4 08 ) — MR 1 PRI 7 200 5 S A L@ ™, 157
0L ) R b, FR TRV P IR /N BRIV A A P TSk 0 O R Y
WA EA IR T8

Treat English as Just Another Programming Language
MEFYHIER —FHIZES

AT L AR 0 SCRHEAC L AR PSR A SR . oAy S o D 7
BRSNS R AGE S RIS RS 4RG , He L )
(O a2 AR, R 3 0 R TP Aol A S ). Y
PR RAEL, (A R E— Kit .

Build Documentation In, Don't Bolt It On
BEYHEREER. FELENNE

FFEAGES N — M L RER



FRAT R bl PR OB

IR PBYER

MR P I R RIS B A= g A SO A 2 R Y, R R LA SR AT
(SR RIS R {VENRE IR, (LXEBRIER R AL — R

~-HET . BN ZGHe A A EHNE S CRAMNMAR  (USC s T
BRI, FTLARAIEI CERREZAN—M Hik T DRY 5

RIS AR T SRR A, LM R B AR AR | A AL, AT
BEICARTE DB TITH & FRICAR PR, R LR . oyl Kok s - GETT
THSEBRA AR, FF

R EAEP R L MBS LEE. X FEERESHRUERMITRE. Rah
A RENHEINETEIE LT ER . AL BNIH R RMERANER 3

WEk R NAZEE.CIRTE, JFAAE R Flin, foo A E X ). doit. manager
%, stuff UL anl . T FRnE (AU ARG ERTEA RS 5B ) ERIAY
QRGP RGE O, R OUREA A S LE M G, (HAI %5
JL¥e  FERTMIES W connectionPool, A& HH cp.

WG L AR E A R R FAR B IR, RETUEL A ARXEBERFNR
s -3 N getpData MBI HLL SRS AER 1 2 AReRERE
XFERIE I ——X 0 6 Stroop #EZ[Str35]. RATLLAF & FiRi9id5e, MEESM T
iR R—SRE. BENUTRMEAN IR, HrsiiEe s A2 SIHES
(A, MRETLMHR R XARIE AR, 1 “FE” XMEERELA, FY
( G380 Fg ORISR www.pragmaticprogrammer.com {4t —4 L SE S
(e ) Bz, AR e KABUEAR LT & MR . B —E 0
Wrgk 2: e, JPERIBINWRG T, MAREMEBIGE AP URE M HAERZERS
2L MRS A KA SRS AR R R EL

A L di—— U I R TF
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AT LA A B8y CF, MM, XETERES FEANE S
JavaDoc | 1IAR{ER VBRI K 5Em.

;R ok
*orand Lhe peak (highost b value wathio oa spesificd Fale
* rangoe of samples.
L
Yodpdran  aRdnge Range o d3tes (0 sedich ror dala.
Yofpes wm aThreshold MIminun valuo 1o consacier,
* @robarn bha valine, ovo oo :::i'z??«rzuj."«"c‘ﬁ're} PE oro owa o= fovaad
greal er fhan or exreal to the rhiresho .
*

public Zampl=s findPeakiZatekaye akanoes, double A= were il

B RS A AR R ERR R A A

¢ THFRABFLMNRINAR. FLEFLOERSBER RS, M E
EIRL NS S8 reio

® BITHE, TERBFRARKAMENE (B “EAREH". 86 ) HE, [+
ERE b IR ok A RS ol A B4 {5 BT BB AT T

® ZSCHH R AR SO TR, B M Bh T ALAT I B AR R T A

® A, RV PO ER, REF D RCS HUEIR R4
AL A AME X — {7 B RIFR S RIS ) SO 30 o 44 R 24 S i)
HHmiE LR

IR L MR BEEMTERZ - B ENTE— A B RS %
MR A TSRS ST L % S IRADEE Sk, RENE 7T B M A (R4
W (BW "R 5B, 258 1)

OB - # g RCS $Id$ER S 451

e dih s

M LT R
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ST F I BRTE IS0 P BB T AR /R s LA T A IR0
AR A SIS S

TERASY T A& SLERE, % JavaDoc[URL 7)1 DOC++[URL 21}iXkeRy T L
LIS EREAT, FEiTiEAte. A4 APT RAOSCRY. AR 1T A FE- -
4% R—— T AT L A —— ) — P45 ] |

THAT SR

BERME - TME, €ILETBRER PO, BEERITERSI -4l
SQL fir & HEBUR P AIEERE, LT EE O BREM SRS FTRNLRESH . BRI
mEY IrRE. MENGEEERET 0, EMXEAMEREP L4, Hib
Az AR X BRBECT DRY IR

A CUOEE R, R BB R EMERHE B I X P LLEMAL, 5B % schema
H, BUE RS CRORB. HRITERM OE R E R . TRELRMNATX -
UFRAVARA (model ). ARERNTFERB—MERZ., BEALITHERENASHERKRE
(view ) FH——H#, BIEE schema MFHRIG T 0.

W R REAE A FRC (markup ) 455 (40, 8 HTML, LaTeX =%
troff ) OISR TEERT, AR AR LASEFHR Perl XEEH) T8 A Sh#EHK schema, JEE S
of BT i L . ORRAREI SO AR A R T AL BB 0 R, IRASBET -
i HE A H b

A P BLE &I B P A S S AR 2 . B schema BOME-—3R 16 2 500,
PRl LIRIE . A . schema F{CAY & 8 — B . AREHE R S FF T8 T M b
P rEAER, MEYRETRLA S E SRR

P WERTHEA GWENTHE, &R € REZME" (157 &)

PR —M D LB ER
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T r
T —

PR I L AR R A2 A0TT F SO (e Yy Bk s R 28 SO I E AR D AAE 18
{efntef it AR "EiR” . BN AX T E R R A oo e . H
sk, VRUSRAT PIAP LR

o RELR. AFEALBHAEN TRV GLIE S Wil -8 )y, IATPIH%E
T, BIH LSRRS5BS mRER
— iSRS, PR AR RTE A - B R AR A AU S A
SRIG MR Pert iIXHERITE T A5 B L 0 B o iHK o X

o {HCRALT AMBAL . ARRT LB SMWFRAR L AR SO A A E M E R

CTFEAREER T R AT DAY schema SRR IR JRIGHRTE - T,

UKL B AR L AEL . HEE MG, FEEHEREGES

17 R BRICHTENRS . IR HRTE SR IR A

P —FR el 2B B JavaDoe 1 DOC++X#ERG [ H., e {TaT LIARB ML
% APT SR 3CFY. FEA R IRRS . MIBIAY- Pl o] L%, HALRP B T4k
7 Web B&F RMWBHBEESNAER I TH — AR G 5 580 Hith
3 LT AR A s E#H (EEZ X T A EmTHe., B0 A/ e
fizhi". 230 01 ),

FERN], UYL BR ARERE 1

RRERES

FATAE, BRIBRIER LGNS O — B A LBEER O MR
FH AL R LIRS & L ZENR MuEFE, R HEme N
Be . SARA MR RS &, LN R P T RRR, 5%

TGS — - e w
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XE MR BIFRARE X O, HABEWRARNTA LU foE EER AR
Wi, AL A E S E AR EERNEBR R -, 2 R & R O —F )
B DRY W, ot MERI—I LS . DA H BRI A

FTEDIA 72 4 HE

A A G BT - N EE MR, ERAETEIHE, offEidn T AT
3R EE R E R ( snapshot )

FRUATRAT &R RSP HIE R RE B 1 Web EaASR A HIER. A SRS TE-—
B, FX—RER SRS, ZLREE—HEANPEmEl4A . s . 'EHIT
ENH AR AAS ., XM R EFHBE) TR RNTERMRE . HEEF, 8
TERR O R A BB S XRE, el LRI He T MRSt A B E BN,
Rt R AT B CRCRY . MRS ek

BREEE, RHEBELUARGREAHE 0 30, TR0 O, Ml R E
Hir, ol B204T B o SRRV B 5 a0 AR T oy oT—Ray . MRAE R4 SR -k
Py SCPY SO RS . ORI R B Ui iz sy T HON 4

MRAFEMHPRIC (markup ) B8, ARG AIEAMTELREE SRS
AR RGN RIS

<HlsChapter Titlie«<,'Hl~

R PR LA TP A OB = 32 00T AR PR — SRR ZIAT ot B bl . /& XSL
FI CSS™ BB MFE AR AT TFHRE X ARic A B R b

" eXtensible Style Language ¥l Cascading Style Sheets, #Rf ;" T 58 #5085 R4 Mg
LB AR

FH SRR L

MP LHEE
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MR T b8y, RROT8E = PHARIFEATRE 1, IR OCB R ARAR
W SCHLE, AR A W RAAR MR, R DEESCE R AW Bl
FEMR SR AL A8 SUVFARIE SO R B O e P80, LA T Web & A9 HTML

FRICIES

oo, YT RBYEIRR, RNEWEEER - E B TRRIC T E.

BT F SR ARE @ H DocBook ¥& LA 1690 DocBook & -Bii: I° SGML
FIRICHEE T ETFBERIR 7 XM s- A il it DSSSL AL RS, ORI
AL EEZMARRBX . Linux XA BEH § DocBook kL4 RTF, TEX, info,
PostSeript f1 HTML #2 Z {5 B.

DBERER AT EBE R ERIFENORE RS (AR ). B
{LfT Al R AR IR A S, tHVTLLR: 7 a0 1hry. IRn[ LAGIAETRER AR B . ELRR) FA4t
A MR E . HERBHEAHE, FE&ER—EE-—Y R ErE O
Wz K, WHESHEERSE -BWE (B8R “LARANAHL”, 230 0

SRR GO (R — IR 2R ) R R E ., (B AR — RO AELL
SRR AR, SR RE L ETERZAN, MR PSR- RO,
(R FERAHEYE ) 2R RBFIN.

=N TSR

FTHNAEF. 2611
EZM, 34T
WA A AT, 73T
R4, 86 ¥
CARME, 1657 W
E545 %4, 172 R
FERZI, 202 T

oAb A B 24k, 230 T

BFARRLH—U I THTR
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PRaY

® (il Y B Y RS TR OOTEREY M 2t AR L AN
(R 5 ML A HE T A —— 14 S 0 AR 2 I AU i LR AT
SO, Ry XA SN TR, ARSI Ry

® A HEE Y IRA Y SR AS IR A BRI, R B A S R A
{ORTETAE . VRO e R TE W Z AT, WA VTR $ER ) Lt . a2 iR (R
RSP (172 510 ) 7

S RANHESE

i Ko, &Hskirdr. MELBK... ..
— (AR F] K HBY 212

ANl EATFIIEENC ., SURTA TR T 20%. 400 0 G Rk I e 90, #2208 )
WeAs G BLAr T AL A . — PAMEL T IT R BENY) SiEAL Y, HIAOREE—
(Ul AL S ) AT T Aok RE T A A, A P M B 1 — W B A (TR
PR ORI . PR i 1 FH P A T ) R

fEhgm g b, R RAE PR, AR INEY A, B H
el 41l S iy g

fEMmaE, W H AR e SRR LWL FR s ). AN
FEJ M OAT ] P i e ehy . VR AR ST L E AR R, Q6
CH 5 S BN 7F AR R /N A AL —FE . 1E TR Kt S kM

Gently Exceed Your Users' Expectations
imFnHEER A P A Hi

61 2 O —— Ao TSR
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HE R 7 SRR Tt |

ATMARSE

P - THAGsboxfF & ol ) X5 BT S0 4<PH p R SR AR TTRT B I BEAS 54 |
A B BETERR EARREME), HALRAI6Y, i E, BT G A — R
flfr S A Ay - SedE HORRER A Z T

M VRN TH T AR AR, RS AP TAY A S8 NG, s
AT 1A S BB TR . IREE 7 M R E B T S . SRR P —IR) TAE.
AT 1k 5 PR VIOR 222 1007 50 H B RN TP R LR AR X RO 3E U
BRAVES 1R R AT S R Ay e ) B

A ERRIR R X —i ¥y “EHEIE” ( managing expectations ) s
A TBEM R B GBI 20 Z A A A AR R AN A A -k
BATE A ORRSHMAIRE, TRE S0 -F 1A, SEA & B AR
i DURCAAT i AR AR R B SR AL R PR AR IR BE S SRl b 0, X
S A, B ASNIZTRE AT B R L A U E R e R R sk

# -RBEFHORATR TSR SR, B, “REeR7 (48T R LEE”
(53 01 ) St AEEMR A . FEMIEABGER P EENMRN  F AL SR
SBR[ R R AR AR R TR AR 18 . R H S B E R 5 18 T B2

MINN— 8B

MR EEUME, SFMNEE, SRR EREOSEYR. Ba
ITH &, SN SES 2 A EE T

RE— TR, Bk AR RO, TR, R, i fe
LA 12 5%

R ATIR M B S — A0 S RIS E 0 P AT 0
RSN JAS — N TR R 2 AR i

FEF AR & —M P LRy
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A AR BRI I P A9, TR AR PR SRR e s ]
PAMIATZe 503038 . T — R P i B R RIS BT

g8z Sl AR N

P

i B0 R M RN E 2 £ 15 R

AR

Ho& ek orthras

BRI TS

HF K RN LE

ETFRFEM B AR . LA IIAYEE

Kot f [ FARLA AT splash R& ( T URPE B n N dG I — 1% )

A X Se M R AN ST RE A, T ELRR b A S R A & B ae R LR
MFE R, & TR R A FFRAIVEE PR N T AR RS, B
HITFbeid 45 REERE, REPN IR mm s £ 4

HEXAS:

® Eaisreisit, 9
A, 48 01

A B@%, 53 1
& K2, 202

BRak

o AN, 3 HBEHFHHITER ATMEHSNFEE RETY EWRACHAIFRRTREE
A RIEANEREIk R Easxsr iFrXBEA SR MR

® YA TRt RO P A TS M R RS ARG IR HAP A
()% F1 R LG Ry (2 BB () [ %

FHIT i RS T

M L BEFR
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BB S 0

LR e kA
e BN T KN 5 8 L)

HELBWERER I SURE (T MUz, J6Mi 1% T2, F Faedimt
HHRS AR WORTR G o iR, o — B U, R ATEmar1Ls | 1 F 3
VN

Sign Your Work
AR =2

o LIHCRYF 2 A MREEMLA IR fEGh EEZ M H 2L Rz anit
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LA ARIL. DR A A, HiE A e
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M, FHEA BN LoD, 7EICRI R AR i o RS 1S 1, A
RS LRI, IBRERT.
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IR eXtreme Programming F ik [URL 48]33 % 1 A AL C A0 BT A 4T ( (AL E R
BEAT AR ER, angs SRR, VATRTEE & TER ).
HNBEFAMNFENNARE., "TERAEH, TN TENR.” I
P AR BRI, YA ITE—B R B SURM A EN ., P E Rl 5
H, HOIRER . ML ™E XN, — MRS AS, BELAE A R4
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HANNZ A BTS2 2 A%, AR LT £ 48
IR X S RS T REE IR A LHE, X4 BiWEE PO a4 1A% .

14 B kAR . EERICREBRF B AOZ AW 7 X PRET, 5
ik T 0f LLES BT A i — HS BT IR

fi “Fd e d. RIPEEANSE IEEE #1 ACM . 5 fi 13 RPN A: R
IAH A SBRMERINA L. B, & “dER&HA" b, RITE G/ TR
WASAHBMERNG . HUNELE (BEENEBRGE) AT BERRE

HgEe b, A58 riFE0] LOE P Internet 5T BEAIE¥ER 17 Internet #
A, A5 CXHEERA URL DA &P REMEE#A (Hi. Web 1A
Jit BKE I SR A RN A BRI RE L e8 i iR 8. IRATVL IR A IR % 5| B A48
WRTHEEEE . SRR TR ( www.pragmaticprogrammer.com ), BT A)
AR L.

wE . RN SEHME SR BEE% .
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BWDE

nruma

BHEAERRNEFER T4, Association for Computing Machinery(ACM »*°

fl IEEE Computer Society™ . ki | I iF 4 #2155 RF A —4, SEH-MEMA
sh, EELISMIIF A E T N A AR, I RER BCS thé:

WAL SRR AT E L. I—J‘L@A*U/-Fﬂﬂﬁ‘ﬁ EWRETHAR A R S L R
BRI N MR EOGERER R AT RS BS T RS . & 58T SRR
FriERIIE R H fJ~:L_4#bU1ﬂﬂ]El’]Hlﬁ%*’?’?ﬂﬁ%%ﬂtﬂ MR FIAT Il SRR I8 H
PR AT R RIS

SRR TS

-

WATEZREE, WRINE “FRedF 77 (12 51) PAHENS, HHRFRL
RTEES ABRE AT -SRI HIEHL, TEERN [ERs- -3

HA+

MRRAHAN . RERT LM AST D), BREMTESESRH, LK
MRHER R R TEAT, XERE, XS EYEBRON0E . TEERIEER
-5 7

B ACM ERES. PO Box 11414, New York, NY 10286. USA. => www.acm.org
*® 1730 Massachusetts Avenue NW., Washington, DC 20036-1992. USA. => www.computer.com
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® |EEE Computer %% IEEE Computer Society HJ4: i IEEE Computer iF
L, MIAFN AL, RS EERETT. mHAmRMHR A L .
X NGh B RO BRI L.

® IEEE Software. iX & IEEE Computer Society B9 5 —{R RO M BY, HHHrEE
FREE A AR

® Communications of the ACM. ACM (WA & AWEIA -5 AL, B
143K . CACM — H A7 priE, A Ry A0S0 E 1) BE b (b 1 a7 24 IR 4D

e SIGPLAN. i ACM Special Interest Group on Programming Languages %717
SIGPLAN E{RYE N ACM 4 A —ITIHEINESE . 76 FIRIE R R KR SR . PR
SR A T BRI P AR &

e Dr. Dobbs Journal. FI Tl wIAITR], el PAJeSRs M. Dr. Dobbs 17001
e, MM —%% ( bitlevel) BYCERBPRERRII G, STEMHUEIRT

® The Perl Journal . fIR{RE & Perl, MARTTRENZITE The Perl Journal

( www.tpj.com )

® Software Development Magazine, < iE/f H & M T & o — il H
]

T EERH

IR RS M HEBRRITRAR, REREARARE ILE- A kA
] sTE AR R B2, HNAPREA fHE— T i RREE AR S 0H
T, R REIA AR IR B AR S B HARRBEAHPEN
IR ARAR
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BEE

IFEHL-BEERIRESR G 5, (Bira Nl XA REGMEA MR

TR

Object-Oriented Software Construction, 2nd Edition.. Bertrand Meyer [#/4 1F
RERYEAE, IRRmERIE I ZREAEE, 23549 1,300 v [Mey97b]

Design Patterns i #EAREHRERFRA T AESHETD FEMIET L
IR A2, XA m Gang of Four 5 . BRE I H#2 L1 BEIGHIVOB) ik
[ 23 FERAYIR IHES,, 3% Proxy. Visitor £ Singleton, %%

Analysis Patterns . - - SRS EBY R, A 23 H, &R
AR TES . FESTIREHD IR A T 48 & 4F iR L2 50 B3R 11 [Fow96]

BASTE
® The Mythical Man Month, Fred Brooks RIS HLE{E, 1R {1 [ BAZA 4R Y & R

faFs, HiLtE T {&11[Bro95]-

Dynamics of Software Development, - A5 A KBIF AR IFH R X, &
HiRCHMBRAZE . BB S5 A 2Z R Gsh 7 LHE [McCa5) .

Surviving Object-Oriented Projects: A Manager’s Guide Alistair Cockburn
fr) “EEBIR ST, (R OO TR H B RV 215 B FRG B-——35 5 B B 3 — 4 ma
Cockburn 4 184t 7 B EURIE I & . R IR < 5 AR[Coc97b].

SEIAE

Unix. W. Richard Stevens 85 T #7 T/8 i E4E, &1 Advanced Programming
in the Unix Environment 1 Unix Network Programming[Ste92, Ste98, Ste99]). %
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i

Web

s

Windows. Marshall Brain (1] Win32 Systemn Services{Bra95]2{IkZk API fiajBH
Z% Charles Petzold i Programming Windows[Pet98]/& Windows GUI A &1
P T

C++ —HHREHHCESY C++UHHMF R, FHRE (AEE) FIHE KL
Scott Meyer B Effective C++, W BERE More Effective C++{Mey97a, Mey96].
TR TR AR R 5, 4 4F % John Lakos B9 Large-Scale C++ Software

DesignLak96]., & T#& M EAE A, 0IE Jim Coplien 1 Advanced C++
Programming Styles and idioms[Cop92]=K i

ok, % T% perl. yace. sendmail. Windows P& . T4 5 2UX REAGTLETHT

=

7. O'Reilly i Nutshell &% ( www.ora.com ) £ THE . 2MANERE.

7 Web EARYNFRME. THE RN --MEPER WAL

Slashdot.. HFE “FEEWMFE, EHEAMEMK". Slashdot & Linux FHREATM %
ZERNW A, BRTEMEH Linux HEZS, ZRGAEMEFEHRENE
ARFUE B H W BRRIRE R -

=> www.slashdot.org

Cetus Links. X TN LSBT HHE

=> Www.cetus-links.org

WikiWikiweb. Portland Pattern Repository A AT . AN E— T RIT-AY ™
By, H U RRANLETERSRE" AR LB

== WWW.C2.COmM

BRI —M A 1 B F



266 P Bk A PR Resources

Internet 5K

ALK Internet A& MATRBIRAVEERE: O IR 4 BT RS RA A, (4 ( BT
R ) MIRRBEENET, ENTfEE SR R T, WREXR, RGN ERHS
HFTRBHE R, SO BIEEICHARA R MY ( www.pragmaticprogrammer.com ) £
FIRA 45 e,

mig e

Emacs #l vi HENA B GamES. el am#&ER. JFEEF Tz M.
BLENN AR Dr. Dobbs I 2, REEUTULIRE] LA 5 S0 B #2208

Emacs
Emacs 1l XEmacs #5n] LL{E Unix 1 Windows “E4& F{#H -

[URL 1] The Emacs Editor
=> WWW.gnu.org
KB GEATHERS, SHEMRFERYSHEINT -5 . Emacs 7L FEAK
FIMEE, H -BREET Y, 2F SRR, TiaHRITFRERE: 55 M LS |
wnkd ., UL RS, Ehiik----

[URL 2] The XEmacs Editor

=> WWW.Xemacs.org
JLEEBTM R A Emacs JEE MY . XEmacs #FA AA Y ERE . RigpEs

vi B2 15 Mg, Hoa vim BEBINTErIfERE. bR EH O CEirs
AEIHTHIET [4F, vim 2 T
[URL 3] The Vim Editor

=» fip:/Mtp.fu-berlin.de/misc/editors/vim
WASCR: % vi M TIFEIETR. ZREN. $ENSEFRX, BERE. 4H%
W|.oEAsE, ERRR . TRLERE, HFE-- "

EF RS A MNP THEXR
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[URL 4] The elvis Editor
== www.fh-wedel.de/elvis

XAF X HHESE A vi TR .

[URL 5] Emacs Viper Mode

=> http://www.cs.sunysb.edu/~kifer/femacs.html

Viper B—H# Emacs BEF®E vi BE. A 0EES ], A E iR F RN RE
st 1R, I ERBI R A HEREE 18 miRRe . A ANLSER, Viper & T
B R AT RIRR T

Mi¥s. BEHOHERIR

[URL 6] GNU C/C++5i% 5%

=> www.fst.org/software/gec/gec.himl
R - BRHATITHY C # C++401 8% 2 — . HL3ZHY Objective-C ( {T4 [32T7AT. SCAiM
goe s 3-89 eges S B IE A4 F M 4 ).

[URL 7] Sun 9 Java 8§

=> java.sun.com

Java 2%, GHAITERNSDK, X, ##E. FHH, %
[URL 8] Perl {55 W

=> Www.perl.com

O'Reilly 23X4H L Perl HXEMBTIRAI LA

[URL 9] Python &%

=> Www.python.org
Python 28R . KHEXMNE MM REERT, HLEA AT, G 2 mlilsE
S

[URL 10] SmallEiffel

=» SmallEiffel.loria.fr
GNU Eiffel #9i%8%, SETE1LA ANSI C HiFA5HN Posix runtime FREIFIH.ES 1577,

[URL 11] ISE Elffel
=> www.eiffel.com
Interactive Software Engineering & “W &8t MEWHE ., #ER W Eiffel 4%
fEMRHE T HE

FERERLE-—Mh LR
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[URL 12] Sather

=» www.icsi.berkeley.edu/~sather
Sather }& -Fl M\ Eiffel R EM LN ES  HO#ES Common Lisp, CLU ok
Scheme -BEFREfHh FFFRT B0 A AL SR HE1R C.C++ 3K Fortran #8144

[URL 13] VisualWorks

=> www.objectshare.com
VisualWorks Smalltalk #f& 2> % wLL A 13k E 3k ik 8 Windows #l Linux A,

[URL 14] Squeak if =5 ¥5%

=> SQueak.cs.uiuc.edu
Squeak o[ HAFRE . o[ Smalllalk-80 M. HHEHBRTIW,; ASEEM
RE. b C AR

[URL 15] TOM BFiiHES

=> www.gerbil org/tom
-1 T- Objective-C B B aIAEANET .

[URL 16] Beowulf 3 H

=> www.beowulif.org

IR LR BT Linux HLESHRIZEERE | S s rEaE T AL,

[URL 17] iContract—dJava Fy#S4iit TR
=> www. reliable-systems.com

g & S AR S SRR R | 11 Java By AN PR R SCEE.. B E G
. sB 77 E Rl ( existential quantifier ). &3
[URL 18] Nana—C #l C++i#1 HE LS
=> http//www.ghu.org/software/nana/nana.htm
W T CRICH+PSREMH AR TR, RS i

[URL 19) DDD-3%1E B n i8¢

== www.cs_tu-bs.de/softech/ddd

B F H ARHUY Unix 78488 B R BT
[URL 20] John Brant Ay % 4%

=> st-www.cS.uiuc.edu/users/brant/Refactory
1 i Smalltalk & a3 UL 28
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[URL 21 ] DOC++3C#44: iR 8%
=> www.zib.de/Visual/software/doc++/index.himil
DOC++2H 1 C/C++Hl Java ML REE, GEMRIE C++3L30{%a Java FE0H:, AE
f Rl LaTeX fii HTML %, PUGHARE SCRE rim g i A 2Rt
[URL 22] xUnit—B e iESR
=> www.XProgranmming.com
PRI BT IR AARLE . xUnit T HEZR A A BT 2 PRI 5 W 5 RO TR R T
BOES
[URL 23] Tcl &5
=> www.scriptics.com
Tcl ( Tool Command Language ) J&-—REHAETT. BRI NS AV H
[URL 24] Expect—5RFH A HTE

=> expect.nist.gov

{ TC[URL 231 |4 MR  expect RiFIGE SRIFHISC LHT RBA. B
"R MR S SO (RN, KGR S 88 B i, SRR shell fYRE
}1), expect iR T HFisFr [ 1L B ARG expectk BELLIRFE [1HTsR@%-E GUY
K R,

[URL 25] T Spaces
=> www.almaden.ibm.com/cs/T Spaces
WAREM: “T Spaces &—f EASRERMIOMEEFEREDX. iR R
LAV E R A AT i A S I R BB ILAS . T Spaces #{MtREEFIRE .
PIEM S . B F URL BOCHEERE . LIRHFRMRS .

[URL 26] javaCC—Java $iFa8-Mikas
=> metamata.com

-~fl Y5 Java i [T E B RS TE — R RRHTIS A28
[URL 27] bison #7854 iR 58

=> www.gnu.org/software/bison/bison.html
bison BEASCARIE, FFEILAEGE YRN8 C FE.

FPAFAREEH—UPTHEX
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[URL 28] SWIG—Hi{L A3 58 A4 %
=> WWW.SWigQ.org
SWIG £ -4 A T R, REfEA C. C++Fil Objective-C REMNRBIF T =B 4%
AT (L4 Perl, Python #l Tel/Tk. L% Java. Eiffel 1 Guile ) 187 —12.

[URL 29] Xi®¥BHH ( The Object Management Group, Inc. )
=> WWW.0mMQ.org
OMG ERITHERETHRMSHARENEFRMBHOFITE . H rEHEHaR
Common Object Request Broker Architecture ( CORBA ) #1 Internet Inter-ORB
Protocol ( IIOP ), %, HMHMAFEESTT—&, MTREBMLERS, EMEIEiTREAR
B Ea4Y . srEARERIFKHEY .

DOS T8 Unix TH

[URL 30 UWIN HFRTH

=> http://www.gtlinc.com/uwin.htm
Global Technologies, Inc., Old Bridge, NJ
UWIN {4 e (ke Windows &S #HERE ( DLL) FEMEEMR A -84 Unix C —%

FrE#N, EHX -0, GTL B4 AR Unix 41T T E#% M5 Windows ., &
R[URL 31].

[URL 31 } Cygnus #) Cygwin TR

=> spurceware.cygnus.com/cygwin/
Cygnus Bt Unix C BEEEOHAT TR, 3578 Windows #1E &40 TR
Unix fr&f7 LR,

[URL 32] Perl Power Toois

=> www.perl.com/pub/language/ppt/
iZI H F Perl EHTLIZ M) Unix M-S 8, XS 8E7ERTH 3§ Perl ¥ & L
BT (AIREZBXENTES )
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BREEHE TR

[URL 33] RCS—Revision Control System
=> prep.ai.mit.edu
GNU Y Unix fl Windows NT JRIS 1= H 848 .

[URL 34] CVS—Concurrent Version System
=> gvshome.org

[ B HIREU Unix 1 Windows NT B2 H £% . @R Z/HE N - RESFERIMY
AT, 9T RCS,
[URL 35] Aegis 2 T¥ & HREEREE
=> hitp://www.canb.auug.org.au/~millerp/aegis.html
et . AT HRRERNEITE R LE (s AfREETS L TG,

[URL 36] ClearCase
=> www.rational.com

RRAFER . TAER SHWEEM. dBEE -
[URL 37] MKS JB 5B H#

=> www.mks.com
A SREEE, GRBASE T, SRR R X L
BT 4E (R CVS ),
[URL 38] PVCS R R W
=> www.merant.com

Wk 25, 7 Windows 2% HIER R r.

[URL. 39] Visual SourceSafe

=>» www.microsoft.com
5 Microsoft 89 6] ¥ & T RE W E —REHMRAE R #2545

[URL 40] Perforce

=> www.perforce.com

P - BESRHREREAL.

o] g kg
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HhTR

[URL 41] WinZip—Windows P FIEF

=> WWW.WINzip.com
Nico Mak Computing, Inc., Mansfield, CT
BT Windows B FREHBFE  BES0F zip #4255 tar 150
[URL 42] Z Shell
=» sunsite.auc.dk/zsh
—F A AR R RTTE shell, NFENHERARMMFIES , 7F zsh H45E5 T bash,
ksh #1 tosh B 28 REHE; DAMENTITSEREN.
[URL 43] u] H h3XBUE Unix &4t SMB & 5
=> samba.anu.edu.au/pub/samba/
Samba GELLRFE Unix #l Windows £401R) HE A MEB R . Samba a4,
® SMBIE%A%. 45 SMB ES ( tkill Windows 95. Warp Server, smbfs, 5% )
4t Windows NT #! LAN Manager FUA&F3C 1 SITER %
® Netbios 717 F 48, SENE % . INRRER. Samba vTLLAGHIRAY LAN

BGEE R
& Y fip §) SMB £/, RIFiM Unix. Netware FI{hieiE 284 57 PC BH
( RS ITETHL ).
N SHARYS

{URL 44] comp.object FAQ ( Frequently Asked Questions )
=> Www.Ccyberdyne-object-sys.com/oofag?2
comp.object FiEHK AN B REL . HHITHM FAQ,

[URL 45] eXtreme Programming
=> www. XProgramming.com
BERPH: FE XP A, RAHE R SR IEF A S RAIEEE . ZEEMEIA R
R PR MM, &k, R RIFEEF. 178 XP LERAEEN Chrysler C3 T
[ R B A if0 BUFRFDIGRES , 207 B 2R Smalltalk SLBIAIEE BRI BB R4,

[URL 46] Alistair Cockburn )3 W

=> members.aol.com/acockbum

PEiR WA B RET R HEAR -
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[URL 47] Martin Fowler 1 £

=> olurworld. CompuServe.com/momepages/martin_fowler
Analysis Patterns 11F# . UML Distilied ¥l Refactoring: improving the Design of

Existing Code (14 % # Martin Fowler i 3 JUi-[ip {9 2 & B fth /F UML Jy maas 1.
[URL 48] Robert C. Martin 7

=> www.objectmentor.com

X T SRR BENTIE X, EEARAERKE I AER ( metrics ).
[URL 49] Aspect-Oriented ( i HTH ) S

=> www.pare.xerox.com/csl/projects/aop/
LELE SRR A, A UREInanteny  -fhagds-
[URL 50] JavaSpaces i

=> java.sun.com/products/javaspaces

F T Java i3 Linda 5. LIFHMMRFAREMDHREE
[URL 51] Netscape ¥ii%

=» www.mozilla.org
Netscape ] 5 8% 1)1 A 8T,

[URL 52] fri&3CHt

== WWW.Jargon.org

Eric 8. Raymond

TR (ARIRAE LE) HBIFNEARERE X, AL “REEFR".
[URL 53] Eric S. Raymond &3¢

=> www.luxedo.org/~esy
Eric (i X The Cathedral and the Bazaar & Homesteading the Noosphere & T
HHORAGE shatFt 2 - FREERY B R,

[URL 54] K Desktop Environment

=> www.kde.org
WAHMT . “KDE AT Unix IAEMHTIEEXCHERRLENE. KDE B -
Internet Wi [, A& 5 EHEEIEHRA."

FERFA 52
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[URL 55] GNU image Manipulation Program
=> WWW.gimp.org

Gimp AT AR . MTEREE. 45 RBIHNEF.

(URL 56] 8B HMH

=> WWW,CCS.neu.edu/research/demeter
B R TER R R Adaptive Programming ( AIENMBFRI] ) FHRE4E 54y 5
AL -

HAt

[URL 57} GNU M &

=> WWW.QNU.org

Free Software Foundation, Boston, MA

ARPREEESE N GUNTBERTEEMNEBEL. GUNTEMARETRTE.
F B2 Unix R5%, BITFFEMITE T HEBE R Al bR,
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[Bak72]

[BBMS]

[Berg6]

[Brags]

IBro95]

[CG90}

[CNO1j

[Coc97aj

{Coca7b]

([Cop92]

[DL99]

AR H

F.T.Baker. Chief programmer team management of production programming.
iBM Systems Journal 11{1):56-73, 1972,

V.Basili, L.Briand, and W.L.Melo. A validation of object-oriented design metrics
as quality indicators. IEEE Transactions on Software
Engineering,22(10):751-761,0ctober 1996.

Albert J.Bernstein, Dinosaur Brains: Dealing with Al Those Impossible People
at Work. Ballantine Books, New York, NY, 1996.

Marshal Brain, Win32 System Services. Prentice Hall, Englewoocd Cliffs, NJ,
1995,

Frederick P.Brooks, Jr. The Mythical Man Month: Essays on Software
Engineering. Addison Wesley, Reading, MA, anniversary adition, 1955.

N. Carriero and D.Gelenter, How fo Write Parallel Programs: A First Course,
MIT Press, Cambridge, MA, 1999,

Brad J. Cox and Andrex J. Novobilski, Object-Oriented Prograrmming, An
Evolutionary Approach. Addison-Wesley, Reading, MA, 1991,

Alistair Cockbum, Goals and use cases, Jourmnal of Object Orented
Programming, 9(7).35-40, September 1972.

Alistair Cockburn, Surviving Object-Criented Projects: A Manager's Guide,
Addison Wesley Longman, Reading, MA, 1997.

James O. Coplien, Advanced C++ Programming Styles and ldioms, Addison
Wesley, Reading, MA, 1992,

Tom Demarco and Timothy Lister. Peopleware: Productive Projects and

Teams. Dorset House, New York, NY, second edition, 19989,
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[FBB+99]

[FOWO6]

[FS97]

[GHJVES]

[Gla98a]

[Gla99b]

[Hol78]
[JacB4]

[KLM+97]

[Knu97a]

[Knu87b]

[Knu9B8)

Martin Fowler, Kent Beck, John Brant, William Opdyke, and Don Roberts.
Refactorying: Improving the Design of Existing Code. Addison Wesley
Longman, Reading, MA, 1999,

Martin Fowler. Analysis Paftern: Reusable Object Models. Addison Wesley
Longman, Reading, MA, 1999,

Martin Fowler and Kendall Scett. UML Distilled: Applying the Standard Object
Modeling Language. Addison Wesley Longman, Reading, MA, 1997

Erich Gamma, Richard Helm, Ralph Johnson, and John Vliissides. Design
Fatterns: Elements of Reusable Object-Oriented Software. Addison Wesley,
Reading, MA, 1995,

Robert L. Glass. Inspections--Some surprising findings, Communications of the
ACM, 42{4):17-19, April 1999,

Robert L. Glass. The realities of software technology payoffs. Communications
of the ACM, 42(2):74-79, February 1995,

Michael Holt. Math Puzzles and Games. Dorset Press, New York, NY,1978.
Wvar Jacobson. Objected-Orienfed Software Engineering: A Use-Case Driven
Approach. Addison Wesley, Reading, MA, 1994,

Gregor Kiczales, John Lamping, Anurag Mendhekar. Chris Maeda, Cristina
Videira Lopes, Jean-Marc Loingtier, and John bwin. Aspect-oriented
programming. In European Conference on Object-Onemted Programming
(ECOOP), volume LNCS 1241. Springer-Veriag, Lune 1997.

Donald Ervin Knuth. The Ant of Compufer Programming: Fundamenial
Algorithms, volume 1. Addison Wesley Longman, Reading, MA, third edition,
1997.

Donald Ervin Knuth. The Art of Computer Programming: Seminumerical
Algorithms, volume 2. Addison Wesley Longman, Reading, MA, third edition,
1997.

Donald Ervin Knuth. The Art of Computer Programming: Sorting and Searching,
volume 3. Addison Wesley Longman, Reading, MA, second edition, 1998.
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.

[KPS9]

[Kru98]

[Lak96]

[LH8g]

[Lis88]

(LMB92]

[McC95]

[Mey96)

[Mey97a]

[Mey97h]

[Pet98]

(Schgs]

[Sed83]

FF G T

Brian W. Kernighan and Rob Pike. The Practice of Programming. Addison
Wesley Longman, Reading, MA, 1999.

Philippe Kruchten. The Rational Unified Process: An introduction. Addison
Weasley Longman, Reading, MA, 1998,

John Lakos. Large-Scale C++ Software Design. Addison Wesley Longman,
Reading, MA, 1996,

Karl J. Lieberherr and lan Holland. Assuring good style for object-criented
programs. {EEE Software, Pages 38-48, September 1989,

Barbara Liskov. Data abstraction and hierarchy, SIGPLAN Notices, 23(5), May
1988.

John R. Levine, Tony Mason, and Doug Brown. Ltex and Yacc. O'Reilly &
Associates, Inc., Sebastopol, CA, Second edition, 1982,

Jim McCarthy. Dynamics of Software Development. Microsoft Press, Redmond,
WA, 1995.

Scott Meyers. More Effective C++: 35 New Ways fo improve Your Programs
and Designs. Addison Wesley Reading, MA, 1996.

Scott Meyers. Effective C++: 50 Specific Ways to Improve Your Programs and
Designs. Addison Wesley Longman Reading, MA, second edition 1997,
Bertrand Meyer. Object-Oriented Software Consiruction. Prentice Hall,
Engliewood Cliffs, NJ, second edition, 1997,

Charles Petzold. Programming Windows, The Definitive Guide 1o the Win32
AP Microsoft Press, Redmond, WA, fifth edition, 1998.

Bruce Schneier. Appfied Cryptography: Protocols, Algorithms, and Source
Code in C, John Wiley & Sons, New York, NY, second edition, 1995.

Robert Sedgewick. Algorithms. Addison Wesley Reading, MA, 1983.
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[Sedd?2)
[SF96]

[Ste9?]

[S1e98]

[Ste99]

[Str35)

[WKE2]

[YC86]

[You85]
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Answers To Exercises

83 1. kA "EH” (43 1)

FIERE — I spliv M2, H SR AdTRa 7B . TR Java
KA ( signature ) 1, BE—ARENELRFEIT

class Splitl {
public 3plitl (InputstreamBeader rdr) { ..
publlic¢ wvold readMNextline() throws ICException { ...
public int numFieldst)y { ..

public String getField{int fieldNo) { .
|
clage SplitZd {

public Split2(String line) { ...

public int numFields() { ..

public String getField{int fleldND} { ...
}

M|E 1. RITHBER, csplit2 RENEAL. EEFTASKES, AT, [F
I 22 W ATk AL X R Y. XRUEUEES TR, R AmE R
WG opliv2 HRAMAUATRTLIR 8 i, af i B e Al . tunl LRI IREEG A
832 FH LM (43H)
JEEE AR A RN, B— 1 REH R B A IE AR BT

BE 2. WREHER, WTERIEESMEHE. FREESMITENRR 548
EHTRNEFE R A I RO X RS . EIR 0] BB SR IR A ARG fUAE B RLE [R5
A iE, ARV REMRATMESENAENET —REERGHEM . ELCHRE
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#:33. kA “FEEMH" (43 7)
VEEETT AT ARRHE N A0 B —FrEErT s WO T SCRY A8

RE 3. R TMERA T, NREATUEME HIFEMERS . HFR L EHELH
FRERH A, RS RIS LIS BIR T E RO E S RE . &
EHEMAE, RE . BAEFRE. LHBETE L GRLDE XTH) MR E 7
LA HLR BRI IR a2

B34, KM RYBELE (66 1)

R R A T R R —RiTiE— Mﬂlﬁ ;J,Elfuili |} R fﬂzﬂ]“'éﬂj U= TrEl)]Iﬂ
Ay TLIAFAL . HERRGE T2 ML EREE
A — L BTN TR A F - BEA . o, FEEN— ., R4 15 :‘i}fﬁh.
AT LLUR AT 2B T -7

R 4. RERTLIEER Eak b AEE— SE—%E . Bk, B )]
ARRFE KR AR FSRFARRBERBE . {0 Hbr 0 f A s A e 7y sk
X F FE ST, e S R mE A A i

B35, EH B ET(63F)

BAVELH—MUNENES , TR —M R 2E R  wiFE—F& Rl
( turtle-graphics } £%4) XMEFTHRAFEGTHN. BEHEGSEHEYITHE, F
. TR AR SRR — T

2 # select pen 2
# pen down

2 # draw west Zcm

1 % then north 1

Z # then east 2

1 # then back scouth
# pern up

Chnm=a 500

TR FNE S B, B A TR AT SRR T 2

FEF o R —— M TR TR



Mt B #5208 % Answers To Fxercises o 28

A 5. KA R TR T ke JRTHS LLRIESIRY Jr e I M. R180%—
TR AT 71, KRREHEZHRRE . LV SRR AR 2 8%

typedef struct |
char omd; * the rommand lebter *F
int hashro; R olpes it baxe an droninens T
vold ‘*fturcltiinkt, int); ¥ rouwtine to call */
boCommand

static Command «mdsl]l =
N e A doSelec . en ),
o, RO ARG, AoPenllo 1,
{ o~ ND_ARE, coPenTown 7,
"N, ARE, dobenbir 1,
ovmey ARG, doPenZai: ),
fovgy o RRG, gobenci |},
oW, ARG, ackenDar b

Yy

ERFERE R BT A, Afkar Y. W E SRS R E AL
P 25 pR Y

while (tgets (bull, sizeof(lwmtfy, atdimy |
Copmard *cmd = findCommand{*buttf};
if (omdd
int arg - 4 ;
if {(omdd-snasArg && lgetlrg{imff-l, &argl) |
fprintfi{stdery, " '%~' needs an argument'n', *ouff);
continmue;
{
- ~fune {*bafl, argl:
i

t

Mo 2 IR0 R T E R . R IFIPLACIEY NULL

Comrand *findComrandiint omdy <

int 1;
for 12 = 0; 1 =« ARRAY_STIxuE{cmdsy; t--1 |
if (cmds(il.cmd -= cod)

return <nag + i
}
1printt (scderr, "Unknown command ‘¥c'in®, cmd);
return ;
I

e, M sscanf BEBEEHBEOE SR &

int getArgl{conat char *hoff, 1int *result) |
return sscanfibuff, "&ar, result) -= 1;
1

FlIF G g5 i — M LB
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%3 6. EH "HEET (63K )
Wit R IE SR BNF S0 W RERE 2 T IR BT

dpm, 7:138pm, 23:42, 3:1l6, Z:lbham

WK 6. {Tf BNF. TILLXEE4R5 0483050 .

o T mes v < HOUDrs campms !
<hoLr> ; <minures <ompms> |
chours ; <minute:s

< A > +:= am | pm
<hour = 1= wdigits> |
cdiglits> <digits

cminuten o «diglifs <digits>

<digit= ::= Q12131415161 7I1BI19
B3 7. kH “HEELT (63T
i yacc, bison sUE{LIARE a8 48 A4 2] 6 4140 BNF R SC Bt 23

B 7. AT bison (yace 9 GNU IR ) HERNIMFIT . WML, RATE
XA B TR . SRR RRNTRIRI AR,

Line: spec EOEF
{ if (3% =>= 24*60} vyyerror{"Time is too Iarge");
printf "%d minutes past midnighti\n®, $1);:

exit (Q);
}
SpEeC: hour ':' minuke
{58 = 51 + 53;
1
hour ':' minute ampm

{ 1f (51 = 11*%80) yyerror("Hour out of range"):
S5 = 891 + 53 + 54,
}
I hour ampm
I 1f (S1 = 11*60) yyerror{"Hour oubl of range"};
55 = 51 + 82;
h

hour : hour num
{ 1f {51 = 23) yyerrvor{"Hour out of range");
55 - 51 * B0
[

FEF AR E—- NP ITHER
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minule: OLGIT DIgit

R R B I SR
if (59w 59y wyverrnor i "minad o oub ol rango"y;
br
AT : b i 55 - AM MTHNS;
| Pns + BES - PM MINS: )
hour _nam: DTOLT I a8 - 51; -~
LIGTT DIGLIT = -

B3 8. KA "AHEGEST” (63 F)
B Perl LR ) ERTES (320, DM FREATH AT R AR B EE )

WHE 8.

¢ = sphift;

fophand?y {ampm) 3/ & doTime (%1, N, 52, 121;
coivdndry s indsdy fampmd S, A& doTime (84, 52, 23, 120 ;
Soivdnd? ) e (hdrndis s Rhe daTime{s1, <2, 0, 24%;
dle "7nvalid cime 5_'n";
#
# dolimeihour, minn, ammwi, maxXxHour}
#
gub doTime($535) 1

my ($hour, %min, Soffset, SmaxHourl - #_;

dle "Invalid hour: Shour” 1£f (Shoar == SmaxHolr);
Shour += 12 1f (Scfflsel eqg "pm"});

print Shour*sd + Smin, " minutes past midnigheoiin”:
exit (0] ;

#39. kA “HHE (69 F)

A AR “1Mbps REE{FEREE A B E |7 4GB #w . (EM Tl i
I BE— TR ER? T WESRRERBIME AR, PSRBT B RailE

Rnaage  (Blan, AT Rhg, Ui R R FEET M A i A )

W 9. RANRIRB LAV — e BUE HTH#E
o B FARNITHEEXENEER -
o F{VHEE AT ERERE

FENBSE T —MPTRER
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® {1 MU G AL2E IRy
®  JB [ A BB N 5 A RIS B BIr B A ]
® TEREF | AT AEER AT TFH AE LB LA B E S A K B T &4 25

%310 k[ “HE” (69 )
o, Mh - A g g

O 10: TEMERES 9 YR, 4GB BYREH G4 32 x 10° HeAEE KL, T 4% 1Mbps
ALk | kAR BE G TEL 32,000 #, Wik R4 9/t WS 1L 315
Wit T, IBAREHERR /DT LM 31 KR, BIFRREA SRS 1T A
AL AR

%M M ok L ARBRLT (102 /)

YRIY C B P FAEEERIZOR 100 Plod . st rriid, A8 & ek A TEI R
CUBCTN ) TR T -, AR AGEELS A VL PR zEny it

1A
sLal e_a

rlale I

W name.h. Hdp a4y,

extern conat char* NaMPF_names ];
typedef enum

sCarte_4a,

statre_hb,

© NAME;
VLK) name.c. HP 5%,

congt char* MNAME names|[]| = |
JFS!—-ELE--& JF;
"stalte BT

FEFREHIE- - P LRTR
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RS 1. AT Perl ScBIRCH 1A 2

my Hoonsts;

my Sname — <w;

die "Invalad formac - missing name" unlepe defined ! Srane! ;
chomp Sname;

# Read 1n the resr of rhe file

while (<=}

chomp;
E;Iﬂ\'-.ﬂ*"'l: 5'\15*$.’r.’r:
die "Invalid line: S_" unleas " [(ww+)13/;

pueh Boonzts, %
i

—r

# Now geperale the file
open(HdnDR, "»Zname.h") or dle "Can't open Sname.n: sl

open(SRC, "=fname.c") or die “Can't open Sname. o 510"
my 5o _name - uc{sname} ;
my Sarvay_ _namre - Suc_lamse . "_names';

print HDR ", * file generaced automatically - do not edit *7\a";
print HDR "extern cnnst char *5 {ur_namey _namel!;";

print HDR *"typedef enum {\n ";

print HDR joimn ",'n ", Bconsts;

print HDR "\nl} Suc_name;\nin";

print SREC "/* File generated automatically do nol edit */\n*;
print SRC “const char *5 (uc_npame}_mpamef] = [in "'

print 5RC jein "v¢,h\n AN, Hoonsts:

print SRC "uw"aindorhet o

close (SRC}H ;
cloge (HDE} ;

&8 DAY [, HAIASAEX MR B RITRARE . MR, KITTHEA
#include fLEE— PR CHEXEE B 2T . XEKRE, R{ITEE—1T
makefile, YE3CHRAEDMEEH LT, FitfNaE B A LR iy
ML mTTE Ry FAKER ),

elest ¢ etesl h: etest.inc enumerated. ol
erl enumcrarted.pl etest | inc

312 FH LA (102 7 )

fid BIREHDE, ROTBORPIFRIEA use strict #5RBUERN AT Z Perl
Bl e A, REETHARPE.PL X, HE use striet 18 RHINE X
PRI R R N | iZ48R  ECAREA RSB A SO R R 5 10

F Gl S — M T B R
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A 12. FHEEBRTINERE. HPerl iy

my Sidirv - ghlft or dle "Missing directory“;
for my $file (glob{"Sdir *.pl"})
open{If, "Sfile"y or die "Opening sfile: 51 v

undef =/ ; # Turn off Inpul record separator - -
my Scontent = «<IP»; # 1edd whole f1le as one srring.
clope | IP) ;

if {Scontert '~ "uge stiict m} ¢

rename %file, "Srife.npakx" or die "Fenaming Sfileo: S0t

open (0OF, "=5fil1le") or dle "Creating &sfile: 5! ";
# Dut ruge strict ' on farsi line that
# odoesnt'l starn C#F
Scontent = B/ {2V H) Svnuse srrictrinthnoms
print O Soontens:
close {(OF}
print “Updated sfilein”;
I
else {
print "Sfile aliready strictin”;
|

2313 A “KEEREB” (1068 T )

T — TR LAY . EEE 3.4 A A, DMRZEBRAYFPINE
LML) RS T S

WA 13 AR Perl sSLRARA 1M FE | AR RNFIE S, L)
MW SERAS E6E (R TF&S028) n85R, RARiTRHGA, BT/
TR ERAARA: REAR. ROTREG 0BG —oEHE e,

PR RIE

my Slang = shift or dAie "Missing language”:
Soang .- "_og.pmtr
require “"Slang” or die "Conldn't load Slang™;
# Read and parse the fi1fie
my Sname;
while (-2} ¢
chomp ;
if (-~ 8*5.)) { CG::blankl.dine(}: }
elaif (/" #.*)/} { CG::comment(51); 1}
elalf (/Mya*{.+)/7) { CG::startMsg(sl); Sname - 51; !}
elaif c/ "E/) 1 CG:rendMsg [ Sname) ; |}
elaif [/ "Fig*({'\wr)5/)
i CGr:simplelype(s],52); 1}

EHFAMRE—MND T HEF

fadi X TR
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eleif (/ FuvB*{(\vw+ihvg+iwob N[ (a4 hv]187)
{ CGisarrayType($1,$2,83): }
eloa -
die *"Invalid line: 5_*";
}

ST T S AR SR, IR S A T C M

#!susr/sbinsperl -w
package CG;
ude strict;
# Code generator for ' (see cg_base.pl)
sub blankLine() { print ”"\a";
sub comment {1} [ print " %5 (07 *O4nmy b
aub startMsgt) { print “typedef struct {\n"; |
gub endMsgi |} { print "} s_{0}l;\n\n"; |
gub arrayTypei}l

my {Sname, Stype, $size) = @_;

print " Stype Snamet\[Ssizel;\n";

}
sub simpleTypei) |

my |[Sname, Stype) - @_;

print " Stype Sname; tin”":
}
1;

T2 Pascal 4 2% .

5| Jusr/binsporl -w
package (G;
uge strict:
# (ode generator for 'Pascal' (see cg_base.pl)
sub blankLine({) { print "\nm"; !}
sub comment {} [ print *{S5_[0] }\m";
geub startMsgi(d { print "5 [0} = packed recordin”: }
sub endMsail { print "end;‘\it\n”"; 1}
gsub arravType() {
iy (Sname, S$type, Ssizel = B
tnlre- —;
print " Sname: arrayv([{l..S5size] of Stype;i\n”;
}
gub simpleTvype() |
my (Sname, Stype) = B_;
print " Sname: Stype;\n";

-

= ——

FOF GG —M A LR
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%53 14: kP “EAHIY (118 7))

HEAEIP AT (T AEROT LGN F RS 28 0F, (HAGE & 285 B AT
fofbf ik HHRER R, ENTERR LA ORI BT SR A F T wigy s B2
15 16 PRy, s Rl G 2ar, BN, AR, #EEFE Nl 4
B, iERITE— Eiffel B 7 A4 —PH FIR sTRIKG BINE) UL EEERY
frbay P AR (RIS THTR MR requize $531. TR ensore f1591)
-- hdd qn o irem to a doubly linkea st

and return the newly created NODE,
acd_ilem {item : STRETNGy : WODE is

require
item ,= Vold ro=t is 'nist oouo
deferred -- Abstract Dase ofags.
ensure
regult .next . previous — regu.t - Uheck the newiv
result .previous.nexl - resu.t -- added node’s [ inks.
find_item{item] - result Should fing 1r.
End

B 18. D Biffel B1T-RAFAL . Tl TER & ARBERA Y null. R
WA 00T LRSI BB MR R 7 T A N i
‘ deferred %. TFEEEHETLL TR TN EE ARSI o
PR . MR DT A, R LS
%3 15. K k44T (119 /)

FEL iEERAHA- A —A Java W T ——Y5 857 14 hidE T A AL
‘ insertNumber EBEMAARFTIEH ATRGAE FHMERE AL iContract ( &
ULIURL 171) —#%..

private int datal];

;kk

* datalindex! == avalue

* @post datalindex-1] <« datalindex] &&

publiec MNode 1nsertNumber {final int avaluae)
I

int index - findPiaceTolnserti{avaluel};

B 15, RS TR (index-1) TFFHEE&H I (s -0y 1
P AR

Joi R T FHE R I AT ST R g

‘ FriFg g s af—M D L B EF
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#5316, K H B4 #HEHT (119 7))
TR CHELES K F Java AOFREHE X e Gayndo

G901

11! Reqgqulre rezl data
dpogst popi) =- aniter S Vorify that it s

- - 1
Apre anicom = oo

ol rhe skacs

£ o+ % ¥

public¢ wveid pushi(final St v - anl-enn
ﬁfé‘-ﬂs R, NEEREH X H, ﬂ-éﬂﬂ%’%ﬂﬁ “WEFRIEIL ST [URL 52]
Tl g ek fER R ATEE HRL T — @ e Y | pop
f:;l"i G- AR ACRRLEMRT. B el TSR AN E Y A
P T RE-23 -4 e DL 12
ST KH RSEE (119 T

DBRC #2857 au25>] 14-16 Y 2611 L ADTC Abstract Data Type )

s Fl—— ol A SN - BB A B - TR 20 N BRI L0ER i M I B2
MDA, SRR iikiJr—’“lﬁFH?ﬁH‘-HH%[t TR T Web,
i [ 1* Internet . CORBA ALWMHRIEHL, PAMRAERI A ~MEMTRER . AT
P45 B (0 FASEHL). IRARBEE ngE‘UHHPEﬂ_HTFWF. i E AR RE—PT Pl
TEER (AR, AT O R, 1 A2, HABEMOR 2).
T A BENGE MBI RIF . AR RS R
vold anhemeed (int )
hoolean 1sHGll()

void ti11 {1}
void empty ()

BE 17, FA A B H Java RE FI BB ( signature ), H-F2 iContract MELE bR
W A TR 24T

A, BRAETR.

SR

*oainyg: lant getspesdi! ol

* linplies IsFullgl S5 Dont't run o emply
¥ @invar lant getipesdi) s= ) &4

* aetSpeed{) < I . Range check

*

PRI WARIERIUS RAFR -

dE

NI o Wttt B AN
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Y oppre Math,absigerSpecdit - x! <= 1T . Ondy ohfngoe oy one
*oEpre oy o»c ) E&E x o< 10 s Range Cfieos

* dpost getSpesdr) =5 X s Honor regloried speed
*

public void et Spesdi(final int x

..**
¥ odnre PigFuillh oo Dont't Fiia T ledoe
YoEpoet ctsfunlll S BRsire liowas done
*

wvoid £330

L
* d@pre 1gkallil) SOORontL enpry it twice
oHpast YisFullf) S Rnsure it was done
*

void empty ()
3318 K “HRAHINHT (119 W)
70,5, 10,15, ..., 100 51 F L0 4K
%18 ATFSIRA 21 . MREE 20, R ETFLRE SR
#H19. KA “¥rE K& (125 /)
WA EEIMEE TEXE A EET M3HE TR, RekaTaER
1. (HfEMRRT Y — P HLF 28 K
2. stat("”, &sb) == -1 { WL, Xy:ihRYNaE %)
3. TLC++/H. a=2b=23;if{(a+b!=5)exit(1);
4. WMFIARSET 180°09 = At
5. A 60 FLAY-- a1k
6. {EJavath. (a+1)<=a
BE 19,
1. 17524 9 8% 19 K. XEER "MESHUE” ¢—3s . AEHTE
Mt .
2. HguREL g A MRS | (RN 8B E BURIZECE . &sb I8
HLEERE ity
3. iz E#ME a fl b MR . BEREBELIT . 8= LE
AZBAEATT R, MEH, a A b iiEER—BRa51%, RS ZIRREH
H R 5ERH.
4. TRIFECILAY, =“AENRARAEFT 180° #—RBURETFERE H = A1

s

ad g v Wi

Mo I HER
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5. [Esrnlfes 61862 b,
6. WiHiAIEESE a1 SR AT (7 C M C++ BT RER X #hiE iR )

M 20. ¥E “wiE X% (126 7))
A Java &R T EIHEE S B RE

HE 20 RIEFALHE - PMEERDBE, ©HA -MEEFL TEsT. WMRESR
¥l condition BECAR, THITH — &iH B R

package com,.pragprog.util;

import java.lang.System; A5 For exicf)
impeort java.lang.Thread: SS for dumpStacki)
publlc class Assert {
S Write a message, print a stack Lrace and exit 1F
* our parameter is false.
* -
public static vold TEST(boolean condition)
if {!condition) {
System.out .printin{"==== Assertion Failed ====";
Thread.dumpsStack{};
System.exit{1};
}
;

C Testbed. TP our argument 1s 'vkay', try an assertion thar
/4 succeeds, 1f ‘fail' try one that fails
public static final wvold main(String args(]}

if {argsid)] .compareTlTc("okay") == 0) {
TEST{L == 1]
s
elee 1f {args[0].compareTo{"faili") == 0 |
TREST{1 == 2}
'
alpe |

throw new RuntimeException *EBad argument "t ;
1[
¥

}

G321, kg “FIEERARE” (128 1)
BRI — 1B E 22280 . RFECTRER LA T 5 iR M .
1. add HIBPHRFHTCHEEEHNETH

FFHES G — M D LB e x



g2 P B B2 R Answers To Exervives

2. IF Letch B8 A< FRTIF R A EUR M
3. 1 add MR R null $55

B LT ARy BOZCLALETR | SUR R D A AL

R 21, HUGATE R - MRS EHEA, MURMEY (1) 1z Sy

TREF PR IR BB B LR SN PRI JHE S 2 ( collection class ) (1))w
AfREC s U RIS E B g A ROB IR e v i Jelieds o 2)
P 1% VT IR IMTRTR G 8

( 3) WA —~—— SR ol o hiy AT 3, IR 2B A0 A A RS TR
I, R nal L (AR B, kst 7

#5322, K CEMHBRTEET (136 7))

7% C R C++ R BT ARE FE 531 BN ERM B2 NG, M izsErie
Mot XN AN EEY

R 22 T KEFCHIC+LBUI, AT G LS | B W8 W 4 8N AR R T
SRR EAET RIS BEER M RAAITERAY AL, B NTERITE I A e,
AR IR N AT BB B AR T NS A esF s R noLL, B
1 A HEE X e H R I H—F RIS E ~ . 85 vunn 84S R LRGE

fraT iR

83 23. K “EHETFRE (136 F)
F¥ Java TR FCEAEFEH AN TR0, BEodgrmid b nusn, X}

A Rl SO o =

B 23 @S IRE N NULL, (RS E RS HA RA09EF B — . — i)
BUkFE . MRALFOTHREENFAN UIHEER oLl IH-MZE TRl
RECA HEE L, AXFAERR, B R Em RN ERA 2 RIS <

Fira gl lid— MNP LHESR
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i 24. kH "HBS5EFEIEENT (14370 )

A b i A HE e CERREE Te Cresk . M A S R
S D A 31 e E SV

persont. personz.h
finclude “dore it claga Lizzo:
claag DPersorn. ¢ eclags Pervaons
private: private:
Nat e myhi: troat e Dalo *ryBarTocal e
public: public:
Person] (Dal e &221t hibate el -0ond (BDatse LolrltDoalel;
! P

R 24, PR BGE BT ORI GBI 2 E e Sk T O TR
Date BAIIAIEN— Dag g F38 . WS pate ST RMEE MLl 37
FefCRoREfR s 1 A, BRIE LSy inline vBECR BT Date
45 B2y A AR BR R AN BRI Per sonl FEAYETA
PO AR Date B SOz 4k, 1At Al B — RSOOSR | ) B AR A
DR 2 M, D — DU PO 200 Rl AR A A L 30— 2™
ST 401G 2 PR EA{)

%3125, K1 "MAALSFEIEENT (143 R)

SF RN A3 26 R 27 shifilF. B ERER, #05E AR ik
Wil % 2 Java RS RY

public void showBalance |Bankicoount acct)l |

Money anbt - accl.getBalangsi);
print.ToScreanlame . princFormat (11

1

BRE 25 U acct BHERNEBEEAN, FILLARITEAM getBatance {HME, #H)
ant .printFormatt }Eﬂﬂﬁﬁﬂﬂt. ﬁﬂ‘]%;{\ *#Hﬁ amt. , Emzﬁﬁfﬁ?ﬁéﬁilln}ﬂ ﬁ
PET AR, FRAT T VAJEER showsa lance T Money MRS

vold snowBalarce (Bankaccouant b))
L.printBalance(’;
I

1 d A —— M p TG R
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#326. K[ M5 FEAFERN (143 7))
A th Y Java S5 6 -

public clags Tolada |
private Blencor myBlender;
private veolor myStutif;
public Toladai
my R ernder = new Blendex ()
rvStutft - new Vecotor({};

private void doSomeithingi) |

my Blender caddincredientsimysruff.elements{});
i

WM& 26. NN Colada I HFHE myBlender M mystuft, EFLAul DL H

addTingredients fl elements..

8 27, P "ML EIFEN (143 )
XA C++4 5 # .

void processiransactloniBankAccount acct, int}r |
Person *who;s
Metiesy  ame ;

ami .=2otVa e (123.45);
accl. .g2elBa_anco jamb) ;
who - acct.getQwner|();

markWorkflowlwho->name (), SET _BALAMNTCE) :
}

W27, TIX T 7P, processTranzaction A amt—— &8 FOIEF.
acct HIEAMN ., BB STILEM setvalue, AT IEH setBalance. A
processTransact ton FAHE who, FFRLEH who->name () FTBR TILN . 58
L A T 7 U e B A

markWorktlow{acct.name(}), SET BALANCE) ;

processTransaction %A WUE | # & Bankaccount RT3 458 K
U —X — 55 RN A R @Y Bankaccount M-S BE|HEE ., AR, BATER
RankAccount H{EMKP %, EHE A QMR AMERLE ( RIFEL person P,
fF Business P! | BLREEEM Customer WHRA )

EFQHN &

M P EHTH
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.3 28, [ CAAHEIT (140 T )

R 28 TERXHENAMCEHER

AT o A

T IRTARE SR U s WAL P O ACRE, BB B R A3 ) Y SR
1A {0 THE YR
Shedi B 0T & AR 7 BOTREE R SRY 3T
Fafe 20 A AT IR 89
AT 8% ok A AR RYIRE L
HF o LR AE ISR

PIEEEENT LB ETHENLM B, T

A I A

1.

BEROEBE DR, X (G LWIRAE R, BTy 2 8e, f
Windows #2/¥ H LB ka1 ( ekl COM1 8] COM4 ) {H i fid
EIRE P, AR R, AR IR, TEaliThIES B0 Hif i 4
oIl

SR EMEFTMERERNER XWVIZEE AR MASHRACY
Ot E Ry, BERA Java BRI AG I AT — T H 28T
HEFRRIMEERESNER X BB MR O IRAR S UL
LA R R RTEM RN AL AR FTRisfrif B E—p fH)E. Il
VAR GBI RIS E WA TP 28, I &Y . 3R A BERS o 298 47
BOCEEEN S - DEE8E: DURIITIRF IS OB AR 008 Sk 50 B
] BE ik AR R 1% =k

RS ROMBAREN. IFA TRt A SR BT R
HESH SR 3E SOMBHR , JF D SR A oA AR K TREMCE, AR 2% ELidEF s ity
FETEA Tul BE . HANR IR IR T A5 RS . AT SN SOIRE R ATRES
UFAL

HFRTMRNERENER KEHVHTEMRE &AM SER G, HAam

MU —— A M T HER YRS RAGTE L—— BB S UE 52 5 R DABRAS T
A

FrIRLBR.IH—MN r HEXR
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3 29. &) “ERAAME (164 T
POC AT — TR TR RS, Hd ST IR S

public interface T1ich- |
Returg falne of oToagint full,
public boclean zddfas-erger [(dssenge s ;g
public void addToWeitlLis: (Passonger ot
public int cetbklightCsoscicyin;
public int geiNumPasssngeaersil;

asa%fé{luﬁemfu\“{r“%éﬁ (A(BELS S RAN DR AR EIR [ PNEA 8 1

£ A ARIAR 2l 5 2 A T L B AR L DR IS fRT R T AL
U A, (it SO ) DA R BN

TN A I & 45 200 - - s 3G, FRAVVA AR RSB A R RS
24 FIRHEf A T I - TR a R B R T ME T
fRE 29: FRIDEE rlight sy sbh—-2 ik, MFHPE ¥ (listener ) 4
& - P FRESSGEN. 55— A HT AR b8 T

public interface Paszssenger
public void waitLilstava:labhle();

1

public interface Flight -

public vold aacWaitListListene: {Passenger pl;
public¢ vold removeWartLlistliste:el! (Puasserger pr;
public wvold addFulilistener{Ful_Listerer bj;
public¢ vold reroveFull dstener (Fulltistener )

1
public interface BiygRepoit extends Fulllistensr !
public volid FlightFullAlert (Flight f1;

'ln.
I

MBRRAVEREIEIM passenger N IHALBLEE B TIRM, F4TAT LA(TT € ) 710
ragssengey WA EASR (UISREM, waitlistavailable 28BN 12 Al
VARHBI AR 1] S0 Passenger, SUGRLEMRFINEITHISABR D Wbl L EHIARFA
BT, SETE HE R, A THAC o VAR IS e B % P R B AR gk

TR, IR ERRILE BlgReport it & ATHid R FH R AAEE Ant
i RigReport fREMIITEDN Flight (¥, &7 Flignt RTVACTE AR ( 8800

FEFmE G — MDY
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Biibt, WEEIRIX 4B &R . Bie, BT RIERR G £) BigReport BNIE
TER Y IR R, TR R BRVARDN AT 17 £81 1L T/t

%3 30. K[ BB ITOR)

1.

W FiERS R, BRESEMAM? Al

BRI, AT R PR B ERNRER , TR RIS U 8 R
i 3

P E B HE. R TABE &8k, ARFEIREK, HHARRYE -, REL
HE el

REBWETH RESEEEEITEE, FBEMERS ROEss S,
i FH BT B 3 R T AT TR

k5 30.

1.

BARALTR R TSRS IS T AT TR ARIANE . S LRSI L IF R 29
MRS KRR E— R RS ER A AR R R RN AR
B LSS M PR 26 OD ARG I i s I —— IR AT LA B B R AR AR B

VM EBTH, SRAFGWITEER HFTUAFER RIS BB R AR R
B S U, SHRRMAORIRERE, HHBSETRREL L.
PRI L BRI R AR X PR RS FIZIR G T AR R X LIER A
= A JIEEE ] 8k DR BRI ST B AE, i CEO W REEE - DEEETR
FEHOEAE R ERR RIS &0 1E 2RI ER St RINTR
F RIS E— RSN ARMREEL, MARTNAFRILTENE S E40 2
V5 RTA U] SRR SR SEER G ISR ( transitive closure ). X TPREERE] I 07
(KRR, 3 HAS AR A RA]
I TR, X5 168 FUANIHD / RN AMRFER LN kRIFRR
RS AR AR S RS G R, B IEATTE MBI ABUKI UL
SR AR . W IR AR R . R AV IR BT L BT R BT iy, 1A 20 000

Frrp i s 2 i —— M LB T 50
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PRI AR R R M RSR B RITLLT % E5
B B R

331, KD CESALHET (17BN

PRRE A IRAH NI C ACHE Y SETT 8y IR BT IR 7F 54 E foil
.

tprintf |atderr, "Ezrvor, contlinuges"):
gets {hull;

RE 31 XBAUSHA PR HE, REWHME ty 55 BREER
o RXREE RS, A RE N GUI MR R CR. stdery Ml svdi- #ISHITIF
W2

K, gets WHANE . &I A F R 2EE AE AR X EE
Pr—HMAMAE 66, T2 ARNRL PSS i b i s R
H getsi(

7 (UHMBUE A PR G

i, OB IEEBARA SRR S S B AU S FE R e

853 32, K “ENSHET (176 7))
XE CIURE AN TR A LHLES FRETAE. (141 Y ARE, A4l &y

ST Truncate string ko its last maxlen chars *.
void string_tail(char *string, int maxlen) |
int ien = strlien{string):
if (len = maxlen) |
strepy lstring, svring o (len - maxlen)):

}
¥

B 32, T EEBH 7R, POSIX ) stropy ANPUFBEIL® T4 . 7EA 5388 | o
Wi IDEE 1 /E. AR BIGE.

FRHERZI—H D IHTR
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%333 kH “EHASLET (176 1)
XA A MBS Java IBEEMS . 2RI 1P 53 W s,
T SO, 22— Web R AEBEEH BRI 1. EIkEE VT AT543Y

public static wvoid debugi{String s throws LOFRxcopt:on |
FileWriter fw - new rilleWriler( "depug.iog”, true:;
fw. write{s};
‘ fw.tlushiy;
fw.cloge{):

R 33, (AR SRR E AN applet B, XM LE 1fE. —
o, MRARE R RS A GULIBK AT, Yol DI B Y arpi s BT A
X A T, IERRRE B AR AL, R uT AN B S0 it Biah Hh /r

‘ 83934, kB “EikeE" (183 7)

KON ®E 7T — 4 ® aoddFeE, oh®AE R ®
( www.pragmaticprogrammer.com ) F#i. 7RIRE] USRS Eiafrefl
W 7RG RRN R LT RMPLSRNEHEE, Rel IR di 47 HFide
EA AL ERR BT a0 BT A B2 1 A

34, B, R RIS b WEE . BRE, RAITT RIS R —EHIR .

R ABRRE R AR TR, o/ IEEETA HAE 4 i iR
M FEAFRE L, RAMGEGETHRT . mEEEREE MRS, ke
B SRR A EER B ERNRFM AR, SRR ENT. NE
WG a8, a2 R,

A RIEERIES AR AR EETRE SR A®R. RiEBL. BABWRMT
1. BoffEHIT S AR LR RIEAM, FEF 289 RISC 24 [, hils
FTRY4R 28 8 B B g TR TF T4 GCC., Ko, 3 RS T RIB 7R X128 |-
R A R

FEF 51 AR T

MNP IHEXR
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%3 35: kH “HEied” (183 R/ )
TR ED R — X RERE, B R, PRI -89 1 000 000
PTILE MMM L PRSE (REFHBRBABEASE XS ErEFE )

void printTreei{const Node *ncder |
char bufter[10007;
if {(node) f
printTree(node =left);
gertMNodeAssSl ring (noae, bhutfer):
putsibutteri;
printlrecinode->right ;
}
WA 35; printTree HFRT XL 1 000 TH MRS IRIM T but fer 44 2580110
BRAHL, PR TR, " EMRER ER 1 000 PHRIRRASE ik
el aElAR L. HREREHREAME oL 5887 RHE . Kb, SR

HBRIER D, i AR KRR 1000 x (D + 1).

P X - ERTERL LRS- BEN DRI 1 +2+4+
8+ ... +2°0 (W27 1) NE., FHHARA AT T TTELR BT E9(1,000,001)
J=. 80 20 k.

R F AT THL . RATRFEIFRRE XY 21 000 7 THasI6] .

3 36: KBE "Hikag & (183 W)
(55 YRR ) REEERL T 45 35 PATRIRR AR A R B ik

A 36: FRIIERTILMHIAETY:: B, ¥printTree HIRAM 48 AN
P, 2w BB, RARAET - XEMIRAMER B rey 1 000 +1. #
AT LITEER LB 1 (- PGRUR ), RE BB T o R4 &,

while (node)
1f (node->lefr) printTree(node-=left);
getNodeAsString (nede, buffer):
put s (buffer);
node = nodo->right;

1

EFRes8

MATHER
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BE, BAHKERE RE - 1MEWK, Y printTree BIRTERMILE.,
EXAE XA B EESRHARA, AERRA2%E, SRHESES 1000 ¥

vold privtTreePrivateconat Node *node, char *buffer: -
if (~eded |
printTreePrivate{node-=left, buffer:;
getNodeasSiringinode, buffer};
puts{buffer};

print TreePrivate{node-=right, tufier},
t
f
vold newPrintTree{consat Node *nodel |
char buffer{1000];
printTreePrivate (node, buffer);:
}

#5337 Kk “HaxaE” (183 7))
f£ 180 T, FAVEHR HRE OlIn(n)). VREELHG?
MR 3. BILAMER AR, - -FREESIFEBRIFL. WRBHEG T &lA
HIERMR. B85 0%, BIOSTUARMBSRN M. Rk, S@Xh
' f—Aag AR =27 Hdb mERRRE. MBHRMALELBIER 2 f9048. ©BE
2l fg(ny = ig(2™), FHBIREIE SURNER ¢ igim =m.
25 38: krH “EHT (188 W)
TR B RA L BT T ROER . (RETE s Ao e . By
if (state == TEXAS)

rate = TX RATE;
amt. = base * TX RATE;

calc 2*hagis{amt) + extrafamt)*1.05;
y
elpe 1f {(stale == OHIC} || {(state _-- MAINE;
rate - |[state == QHIOD) ? OH _RATE : ME_RATE]
amt = base * rate;
calc = 2*hagisfamr) 1+ extrafamb)*1.05;
if (state == OHIO)
polnts = 2;
}
elae |
rate = 1;
amt. = base;
calc = Z2*basisi{amt) + extraf{amtb)*1.05;
HFETHGE— MNP ITHEF
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A 38 X PRATEB G AR ER . HREG NI R#T -k, JHFRS
By R EERK 2 * basis(...) * 1.05 t M MAERFEDINEYHE Y, B
IR A I R R X ERITHR R RN,

RAWEM I A rate_lookup M FFHITHIHAL, HR Texas Ohio MiMaine
ZAGTRAIES S 1 XF AR R AR fe Rk e n L M . MRk TR
AR, BRI point s HLACRREM IET T 2B BB FES

rate - rate_ lockup(state];
ams - hase % rale;
calc = Z*kasisiaml) + extradamtt*:.05;
if i(gtare =_ OHIO)
poinls = 2

#8339 FH “EM (188 )
TH#) Java BXTHEELEFEEMNIR EELXME, EMEE.

public class Shape |

public statig final int SQUIARE 1;
public static final int CIRCLE 27
public static final int 3TCOHT TRIANGLE = 3;

private int shapeTvpe;

private double =ize:

public Shape{int shapeType, double size)
thise.shapeType = shapelvpe:
this.slze - size;

1

ff ... other metheds ...

public double areaf() {
awltch (shapeType) |
case SQUARE: return slze*size;
caga CIHRCLE: raturn Math,lPI*size*sizesd4.0;
caBse RIGHT TRIANGLE: return size*size/2.(;

}
return 0;

EFEEGIE—M D IHExR



« 303

21, 2] B ¥+ Answers To Exercises

M B

A 39, CHIREFIA MBI (oL Java BN X ERREET A4S Rl IR
VR T LU LT LT R U

H‘]- L] 1":"‘]"‘ I']'.I riT
public ¢lage Snape
private double zize;
publiec Shape{double sizel |
thia.=size = size;
}
public double getSive() | return slze;
}
public class Scuare extends Soapo |
public Sguare (double siza)
guper {s.xze) ;
1
public double arcall
double sive = get3ize(l

return sizet*slize;

d

h
1
publiec clags (ircle extends Shape |

public Circle{double size] |

guper(size);
t

pubklic double areal)l |

= getSizel);

double size =
return Math,PI*¥gize*size- d.0;

;
LR =Y o o

51 40. k8 “EMH" (188 1)
X B Java {UTE RS B SEREM A @B E MER WA RS FhdEh, (EEE

— . FOBXER T E.

public c¢lass Window {
public Window(int width, int height) {
public woid setSize(inc width, int height) |
L. 7

public boolean overlaps{Window w)
public int getireal} 1 ... }

}
g A0, XA E. MFE L, ANARERSEMATEERN . HE, ¥E—

AN, RNEE LSRR AEN (R Window 28 H AR

}

R AR
TR MU SRR ).

PGS M LEER
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FoA R L AT Window 251 By ImB Dk

public abstract class Shape |
s R,

public akstract beclean ove: laps{shaps 3);
public abstract 1int getareai);

}

public claas Window |
private Shapo shape:

public Wirdowi(3hape shapod |
thig.zape = shape;

public vold sel Shape{sShiape shapel
thig.shape - shape;

public boolean overlaps |Window w)
return shape.overlaps (w.shape)
I
public int getAreal) |
return shape.getireal};
}
1

HEAEN VS, BOERTEE (delegation ). MAEFEKEN. FOARE—
CRTOER—B0 CHT B EERARREEREWUE. FEMN. REES
EMEFCREH -

RAOTAF ST BT st A— Java 2001, BUE—-1BN 7 XK
e, DRI, XE- MR TE. XEKRE, SR BIERVE S, R
B ox AR B2 m r R 1% & RV AR EEFEH TR0 A R BT X e
HE |
%3 41. KA 5 TRRGKAB" (197 T)

Fe ] 17 BB R B R O 289 T it — MR A R RS -4 shell
A, STSERELATT EIAWGR . ARFEMNZEAIIER . BIRADLRRE . DG
E RTS8 W E SR A R X SRR g A

WA A1 H5E, ROVEWIM main, T YRLMREHER . OEET—FIEE S

AR EBLE— M [HEN
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FRIE SENSEL T EOREENL. CF RIE, 0O IERE, FF

public static void mainiString argsil) |
py Create the bkiender to test

dbe_ex bhlender = new dbc_ex{};
foAnd rest it according to the string on standard rnpur
try |
int =a;
char c;
while i({a = System.in.readiy) = -1} {
c = {charla;

if (Character.isWhitespaceic)) |
continue;

)

if (Craracter.isDigitic)} {
blender.setSpeed{Character.digitic, 1i));

}
elge |
gwitch (¢}
cage 'F': blender.fili{};
break;
cage 'E': Dblender.emptv(};
break;
cage 's': Sysiem.out.printlni{"SPEED: * +
blender.getSpeedt) | ;
break;
case 'f': System cut.println{"FULL " -+
blender. isFulli));
break;
default: throw new Runtimebkzceptionl
"Uinknown Test directive);
I
1

}
}

catch (java.lo.l0Excepiiovn e] f
System.err.printin( "Test jig failled: " + e.getMessagel));

1
Svatom.crr LWprintlia( "Conplieted blendingin®);
System.exit{d});

;

FIA AR B ARY shell BHIAR.

#!/bin/sh
(M= "Java Jdbe.dho_ex”
failcount=4
expect_ockay ()
if echo "5*" | SCMD #> dev/null 2=&1

FEIF RS H— NP L BTN
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then
alge
echo "RAILFDN g%
faileounte'expr 5fa. _count « 1°
fi

expect _talii)

if echao “s*» | SCMD »/devenull 2581
then
echo "FATLED! {Zhould have failed): s*v
lallcount="expr Sfailcount + 1°'
fi
1
report () {
if | sfailcount -gt O ]
then

echoe e "‘n.n*** FPATLED Srailccunt TESTS\n"
exit 1 # In case we arc part of something larger

elage
exit 0 # In case we are part of something larger
fi
}
#
# Shart rhe rtesrs
i3
expect_okay FI234587BOETER43210GE 4 Should run £hruo
expect _ftail F5 # Fails, apeed too high
expect_faill # Fails, empry

crpect_fail TI10EL # Pails, empty
expect_fail F1238 # Fails, skips

expect okay FE # Never rrn on
expect._fail T1lE # Emptyving while running
pxpect_okay F10E Should be ok

report # Report results

MR- F R BN B R R AR | BTARER VLI S5 6 Hig s,
%%, FRIMHEE WA makefile B, XAEFNTRIEHEEA TR A4 8K 0] LAS % Rz 17
[ i 4,

% make
% make teat

FE, RITEMEGR HPHEIE 0 88 1, XA 1 7T DR H A A3 Al s — 35
gt

{EFT RSB R A . Faif FRWaNX M. SEAP KZUAESE

EFRERIE— NI ITHEXR
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gl ARINTIE T —MEXMT A, TLERGEm R #m IR .
22 42; kA "FELZR (211 R)
TR, BEATRE R EIFMFERY (MR EEE ) EEHBOAIRE HA B FHE
AR AT
1. ME Rz IR A 220 F 500ms
2. FIHFETE MK,
3. W AIHEEARNRIT Z R m R — SR % 8%
4. WRRBMEIETFTERIWMAERT TN, REE LA RGNS B R SR
5. K ARG 256KB.
RE 42,
1. X DEREN RGBSR K . FTREFFTE th b IR ME N4 R A2 3.
2. PPELXATRERAWIPRME., WART R . BHFRATREEL . "% IEHETE B
WA FEE. TRz, HEEELKA.” THMNERIZARAE .
SRR AT E (B, TR, ES) U HELARPERE.”
3. XPHRARARFR, BRM . HEDFXFABRANT, HOUIEA 1A BFT
4. FHZ FRFRTEEEL T "REEMN IR P EFBE P AR WEIRT, i
{1 I RER I e B R 7
5. XABRARD RERIEHF R,

213 TRy PR 69—k

FHRABSIH— KN THEX






A

Arcessor function, 31
ACM, see Assoclation for Computing
Machinery
Active code generator, 104
Activity diagram, 150
Advanced C++ Programming Styles and
Idioms, 265
Advanced Programming in the Unix
Environment, 264
Aegls transaction-based configuration
management, 248, 271
Agent, 76, 117, 297
Algorithm
binary chop. 180
choosing, 182
combinatoric, 180
divide-and-conquer, 180
estlmating, 177, 178
linear, 177
(X{) notation, 178, 181
quicksort, 180
runtlme, 181
sublinear, 177
Allocations, neating, 131
Analysis Patterns, 264
Anonymity, 258
AOP, see Aspect-Oriented Programming
Architecture
deployment, 156
flexibiiity, 46
prototyping, 55
temporal decoupling, 152
Art of Computer Programming, 183
Artificial inmtelligence, marauding, 26
Aspect-Orlented Programming (AOP).
39, 273
Assertion, 113, 122, 175
side effects, 124

turning off, 123
Asscciation for Computing Machinery

(ACM]), 262
Communicrtions of the ACM, 263
SIGPLAN, 263

Assumptions, testing, 175
“ar” command, 231
Audience, 21
needs, 19
auto_ptr, 134
Automation, 230
approval procedures, 235
buiid, B8, 233
compiling, 232
cran, 231
documentation, 251
scripts, 234
tean, 229
testing, 29, 238
Web site generation, 235
awk, 99

B

#RO|

Backus-Naur Form [BNF], 59n
Base class, 112
hash shell, 80, 82n
Bean, see Enlerprise Java Beans [EJB)
Beck, Kent, 194, 268
Beowulf project, 268
“Big 0" notation, 177
“Big picture”, 8B
Binary chop. 97. 180
Binary format. 73

problems parsing, 75
bison, 59, 269
BIST, see Built-In Self Test
Blarkboard systemn, 165

partitioning, 168
worlflow, 169
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Blender example
contract for, 119, 289
regression test jig, 305
workilow, 161
BNF, see Backus-Naur Form (BNF)
Boiled frog, 8, 175, 225
Boundary conditan, 173, 243
Brain, Marshall, 265
Branding. 226
Bramt, John, 268
"Broken Window Theory”, 5
vs. stone soup, 9
Brooks, Fred, 264
Browser, clasa, 187
Browser, refactoning, 187, 268
Bug, 90
failed contract as, 111
see also Debugging: Error
Bulld
automation, 88, 233
dependencies, 233
final, 234
nightly, 231
refactoring, 187
Built-In Seli Test (BIST). 189
Business logic, 146
Business policy, 203

C

C language
asgertions, 122
DBC, 114
duplication, 29
error handiing, 121
erTor messages, 115
macrog, 121
Object Pascal interface, 101

C++ language, 46
assertions, 122
auto_ptr, 134
books, 265
DBC, 114
decoupiing, 142
DOC++, 251, 269
duplication, 29
€Tror messages, 115
exceptions, 132
unit tests, 193

Caching, 31

Call, routine, 115, 173
Cascading Style Sheets {CSS3}), 253
Cat
blaming, 3
herding, 224
Schrddinger's, 47
Catalyzing change. 8
Cathedrals, xx
Cetus links, 265
Change, catalyzing, 8
Christiansen, Tom, 81
Class
assertions, 113
base, 112
coupling, 139, 142
coupling ratlos, 242
encapsulating resource, 132
tnvariant, 110, 113
number of states, 245
resource allocation, 132
subclass, 112
wrapper. 132, 133, 135, 141
Class browser, 187
ClearCase, 271
Cockburn, Altstalr, xxdil, 205, 264, 272
Code generator, 28, 102
active, 104
makefiles, 232
parsers, 105
passive, 103
Code profiler, 182
Code reviews, 33, 236
Coding
algorithim speed, 177
cominents, 29, 249
coupled, 130
coverage analysis, 245
database schema, 104
defensive, 107
and documentation, 29, 248
estimating, 63
exceptions, 125
implementation, 173
iterative, 60
“lazy”, 111
metrics, 242
modules, 138
multiple representations, 28
orthogonality, 34, 36, 40

Rl E—M D BEF



ownership, 258
prototypes, 55
server code, 196
“shy”, 40, 138
specifications, 219
tracer bullets, 49-51
unit testing, 190, 192
see also Coupled code; Decoupled
code; Metadata; Source code
control system (SCCS)
Coheslon, 35
COM, see Comportent Object Model
Combinatorial exploston, 140, 167
Combinatoric algorithm, 180
Command shell, 77
bash, B0
Cygwin. 80
vs, GUI, 78
UWIN, 81
Windows, 80
Comment, 29, 249
avoiding duplication, 29
DBC, 113
parameters, 250
types of, 249
unnecessary, 250
see also Documentation
Common Object Request Broker
(CORBA}L 29, 39, 46
Event Service, 160
Communicating, 18
audience, 19, 21
duplication, 32
e-mall, 22
and formal methods, 221
presentation, 20
style, 20
teams, 225
users, 256
writing, 18
Communications of the ACM. 263
Comp.object FAQ, 272
Compiling, 232
compllers, 267
DBC, 113
warnings and debugging, 92
Component Object Model [COM). 55
Component-based systema, see
Modular system
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Concurrency, 150
design. 154
interfaces, 155

and Programming by Coincidence,
154

requirements analysis of, 150
workflow, 150
Concurrent Verston System (CVS), 271
Configuration
cooperative, 148
dynamic, 144
metadata, 147
Conflguration management, 86, 271
Constantine, Larty L., 35
Consiraint management, 213
Constructor, 132
initialization, 155
Contact, auvthors' e-madl. xoxlli
Context, use instead of globals, 40
Contract, 109, 174
see also Design by contract (DEC)
Controller (MVC), 162
Coplien, Jim, 265
CORBA, see Common Object Request
Broker
Coupled eode, 130
coupling ratios, 242
mindmizing, 138, 158
performance, 142
temporal coupling, 150
see also Decoupled code
Coverage anaiysis, 245
Cox. Brad J., 189n
Crash, 120
Critical thinking, 16
cron, 231
CSS, see Cascading Style Sheets
CVS, see Concurrent Version System

Cygwin, B0, 270

D

Data
blackboard system, 169
caching, 31
dictionary, 144
dynamic data structures, 135
global, 40
language, 60
normalizing, 30
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readable vs. understandable, 75
1est. 100, 243
views, 160
visualizing, 93
see niso Metadata
Data Display Debugger (DDD}. 93, 268
Database
actlve code generator, 104
schema, 105f, 141, 144
schema maintenance, 100
DBC, see Design by contract
BDD, see Data Diaplay Debugger
Deadline. 6, 246
Deadlock, 131
Debugging. 90
assertions, 123
binary search, 97
bug Incation, 96
bug reproduction, 93
checkllst, 98
compiler warnings and, 92
corrupl variables, 95
"Heisenbug™, 124
rubber ducking, 95
and source code branching, 87
surprise bug, 97
and testing, 92, 195
time bomb, 192
tracing. 94
view, 164
visualizing data, 93
Decision making, 46
Decoupled code, 38, 40
architeciure, 152
blackboard system, 166
Law of Demeter, 140
metadata, 145
minimizing coupling, 138
modular testing, 244
physical decoupling, 142
temporal coupling, 150
workflow, 150
see also Coupled code
Defensive coding, 107
Delegation, 304
Delphi, B5
see alse Object Paseal
Demeter project, 274
Demeter, Law of, 140

Dependency, reducing, see Modular
system; Orthogonality
Deployment, 156
Depioyment descriptor, 148
Design
accessor functions, 31
concurrency, 154
context, 174
deployment, 156
design/methodology testing, 242
mictadata, 145
orthogonality, 34, 37
physical, 142
refactoring, 186
using services, 154
Design by contract (DBC), 109, 155
and agents, 117
assertions. 113
class invariant, 110
as comments, 113
dynamic contracts, [17
IContract, 268
language support, 114
list insertion example, 1i0
pre- and posicondition, 110, 113,
114
predicates, 110
unit testing, 190
Design Palterns, 264
observer, 158
singleton, 41
strategy, 41
Destructor, 132
Detectlves, 165
Development tree, 87
Development, lierative, 69
Divide-and-conquer algorithm, 180
DOC++ documentation generator, 251,
269
DocBook, 254
Documentation
autgmatic updating, 251
and code, 29, 248
comments, 29, 113, 249, 25]
executable, 251
formats, 253
HTML, 101

hypertext, 210
Internal/external, 248
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invariant, 117
mark-up languages, 254
orthogonality, 42
outline, 18
requirements, 204
technical writers, 252
word processors, 252, 254
writing specifications, 218
see als¢ Comment; Web
documentation
Dodo, 148
Domain, prablem, 58, 66
Don't repeat yourself, see DRY
principle

Pownloading source code, see Example

code
). Dobbs Journal, 263
DRY princlple, 27, 20, 42
see alse Duplication
Nuck, rubber, see Rubber dack
Dumpty, Humpty, xxii, 165
Duplication, 26
code generators avoeid. 28
and code reviews, 33
design errors, 30
documentation and cede, 29
DRY principle, 27, 29
interdeveloper, 32
in languages, 29
multiple representations, 28
teams, 226
under time pressure, 32
types of, 27
Lynamic configuration, 144
Dymamic data structure, 135

Dynamics of Software Development, 264

E

E-mail, 22
address for feedback, xodli
Editor, 82
aulo-indenting, 85
CUrsor movement, 84
features, 83
generating code, 103
how many to learn, 82
template, 84
types of, 266
Windows nolepad, 84
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Effective C++, 265
Eiffel, 109, 114, 267
EJB. see Enterprise Java Beans
elvis editor, 367
Emacs editor, 84, 266
Viper vi emulator, 267
Embedded mini-language. 62, 145
Embellishment, 11
Encapsulation, cbject, 127, 158
Ene, Brian, 205
Enterprise Java Beans {EJB), 39, 147
Entropy. 4
Error
DBC messages, 115
deslgn, 30
domain-specific, 59
early crash, 120
log messages, 196
orthogonality, 41
testing, 240, 247
see also Exception
Error handler, 127
Estimating, 64
accuracy, 64
algorithms, 177, 178
iteratlve, 69
madels, 66
problem domain. 66
project schedules, 68
records, 6B
testing, 182
Eton College, xxi
Event., 157
Event channel, 160
Exampie code
add logging, 40
atrline reseyvations, 164, 296
assert macro, 122
autc_ptr example, 134

bad resource balancing, 129, 130

downloading. xxifi

exception error handling, 125
good resource balancing, 131
JavaDoc example, 250
method chaining, 139
normalized class, 31

open password file, 126

open user tile, 127
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resaurces and exceptions, 132,
133
side effect, 124
spaghett error handling, 125
square root, 190
string parsing with
StringTokenizer, 156

string parsing with strtok, 155
unnormalized class, 30

Example code by name
AQP, 40
Misc.java, I56
assert, 122
bad_bhalance.c, 129, 130
balance.ce, 134
balance.c, 131-133
class Line, 30, 31
exception, 125
findPeak, 250
interface Flight, 164 296
misc.c, 155
openpasswd . java, 126
openuserfile. java. 127
plotDate, 139
cide_effect, 124
spaghetti, 125
sgrt, 100

Exception, 121
elfects of, 127
ang error handlers, 127
missing fles, 126
resource balancing. 132
when to use, 125

Excuses, 3

Executable document, 251

expect, 269

Expert, see Guru

Expiring asset, 12

eXtensible Style Language (XSL), 253

Extinction, 148

exXtreme Programoming. 238n, 258, 272

E

Feature creep, 10
Feedback, e-rmall address, xdil
File
exception, 126
header, 29
implementation, 29

log, 196
makefile, 232
source, 103
Final bulld, 234
Fish, dangers of, 34
Fledbility, 46
Farmal methods, 220, 221
Four Posts Puzzle, 233
Fowler, Martin, xdit, 188, 273
Free Software Foundation. see GNU
Project
Frog. bolled, see Boiled frog
Function
accessor, 31
Law of Demeter for ~s, 140
similar, 41

G

Gamma, Erich, 194
Garbage collecticn, 134
Gardening metaphor, 184
Gehrke, Peter, xxdv
Glass, Rabert, 221, 236
Global variables, 40, 130, 154
Glossary, project, 210
GNU Project, 274
C/C++ compiter, 267
General Public License (GPL), 80
GNU Image Manipulation Program
(GIMP}, 274
SmallEiffel, 267
“Good-enough software”, see Software,
quality
Gordian knot, 212
Goto, 127
GU1 system
vs. command shell, 78
Interface, 78
testing, 244
Guru, 17, 198

H

Hash, secure, 74
Header file, 29
“Heisenbug®, 124, 289
Helicopter, 34n

Hopper, Grace. 8n, 8¢
“Hot-key™ sequence, 196
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HTTP Web server, 196
Human factors, 241

Humpty Dumpity, xxil, 165
Hungarian notation, 249
Hungry consumer model, 153
Hypertext document, 210

1

iContract, 110, 114, 268
IDE., see Integrated Development
Environment
IEEE Computer Society, 262
iEEE Computer, 262
IEEE Software, 263
Imperative language, 60
Implementation
accldents, 173
coding, 173
specifications, 219
Imposed duplication, 28
Inadvertent duplication, 30
Indentation. automatic, 85
Independence, see Orthogonality
Infrastructure, 37
Inheritance, 111
assertions, 113
fan-in/fan-out, 242
Inner tennis, 215
inspection, code, see Code reviews
Insure++, 136
Integrated circult, 189n
Integrated Development Environment
(IDE), 72, 232
Integration platform, S0
Integration testing, 239
interface
blackboard system, 168
C/Object Pascal, 101
concurrency, 156
error handler, 128
GUI, 78
prototyping, 55
uger, 203
Invarlant, 110, 113, 155
loop. 116
semantic, 116, 135
IS09660 format, 233n
lteraiive developrment, 69
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J

Jaccbson, lvar, 204
Javgon, xadl, 210
Jargon flle, 273
Java, 46, 267
cede generation, 232
DEC, 114
Enterprise Java Beans, 39, 147
error messages, 115
exceptions, 121
iContract, 110, 114, 268
javaCcC, b9, 269
JavaDoc, 248, 251
JavaSpaces, 166, 273
JUndt, 195
multithreaded pregramming, 154
property access, 100
property filea, 145
resource balancing, 134
RMI, 128
girintg parser, 156
iree view, 161
unit tests, 193
and Windows shells, 8)
JavaDoc, see Java

K

K Desktop Environinent, 273
Kalzen, xxd, 14
see also Knowledge portfolio
Kernighan, Brian. 99
Keyhinding, 82
Kirk, James T., 26
Knowledge
producers and consumers, 166
Knowledge portiolin, 12
building, 13
critical thinkdng, 16
learning and reading, 14
researching, 15
Knuth, Donald, 183, 248
Korn, David, 81
Kramer, Reto, xxiv
Kruchten, Phillipe, 227n

L

Lakos, John, xxiv, 9, 142, 265
Lame excuses, 3
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Language, programming
conversions, 103, 105
DBC, 114
domain, 57
duplicatlon in, 29
tearning, 14
prototypes, 55
scripting. 55, 145
specification, 58, 62
text manipulation, 99
see also Mini-language

Large-Scale C++ Software Design, 142,

265

EX system, 103
Law of Demeter, 140
Lawns, care of, xd
Layered design, 37
Layered aystem, see Modular syatem
"lazy” code, 111
Lex and Yacc, 59
Librarian, see Project Ubrarian
Library code, 38
Linda model. 167
Linear algorithms, 177
Linux, 15, 254, 265
Liskov Substitution Principle, 111
Listening, 21
Literate programming, 248
Logging, 39, 196

see also Tracing
Lookup table, 104
Loop

nested, 180

simple, 180
Loop invariant, 116

M

Macta, 78, 86

asgertions, 122

documentation, 252

error handling, 121
Maintenance, 26

imperative languages, 61
Makefile, 232

recursive, 233
Managing expectations, 256
Mark-up language, 254
Martin, Robert C., 273

McCabe Cyclomatic Complexity Metric,
242
Member variables, see Accessor
functions
Memory allocatlon, 135
Meladata, 144, 203
business logic, 146
configuration, 147
controlling transactons, 39
decoupled code, 145
and formal methods, 221
in plain text, 74
Metric, 242
Meyer, Bertrand, 31n. 109, 184, 264
Meyer, Scott, 265
Microsoft Visual C++, 198
Microsoft Windows, 46
Mini-language, 59
data language, 60
embedded, 62
impetatve, 60
parsing, 62
stand-alone, 62
Mixing board, 205
MKS Source Integrity, 271
Model, 160
calealations, 67
componients and parameters, 66
and estimating, 66
exectutable documents, 251
view, 162
Model-view-controller (MVC], 38, 160
Modular system, 37
coding, 138
prototyping, 55
resource allocation, 135
reversibility, 45
testing, 41, 190. 244
More Effective C++, 285
Mozilla, 273
Multithreaded programming, 154
MVC, see Model-view-contraller
The Mythical Man Month, 264

N

Name, varlable, 249
Nana, 114, 268

Nest allocations, 131
Nested logp, 180
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Netscape, 145, 273
Newsgroup, 15, 17, 33

Parallel programming, 150
Parrots, iklller, see Branding

Nonorthogonal system, 34
Normalize, 30
Novobilski, Andrew J., 189n

O

O(} notation, 178, 181
Object
coupling, 140n
destruction, 133, 134
perailstence, 39
publish /subscribe protocol, 158
singleton, 41
valid/invalid state, 154
viewer, 163
Object Management Group {OMG), 270
Object Pascal, 29
C interface, 101
Object-Oriented Programming, 189n
Object-Oriented Sofiware Construction,
264

Perl,

Parsing, 59

code generators, 105
log messages, 196
minj-language, 62
sirings, 155

Partitioning, 168

Pascal, 20

Paasive code generator, 1063
Performance testing, 241

55, 62. 99
C/Object Pascal interface, 101

database schema generation, 100

home page, 267

Java property access, 100
power tools, 270

teat data generation, 100
testing, 197

and typesetting, 100
Unix utflities in, 81

web decumentation, 101

Perl Journad, 263

Obsolescence, 74
OLTP, see On-Line Transaction
Processing system
OMUG, see Object Managernent Group
On-Line Transaction Procesaing system
(OLTP), 152
Options, providing, 3
Ordering. see Workflow
Orthogonality, 34
coding, 34, 36, 40
design, 37
documentation, 42
DRY principle, 42
nonorthogonal system, 34
productivity, 35
project teams, 36, 227
testing, 41
tooliits & lbraries, 39
see also Modular systemn
Over embellishment, 11

P

Paln management, 185
paint () method, 173
Painting. 11

Papua New Guinea, 16

FPilot
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Persistence, 39, 45
Petzold, Charles, 265
Plke,

Rob, 99

landing, handling, ctc.. 217
who ate flsh, 34

Plain text, 73

vs, binary format, 73
drawbacks, 74

executable documents, 251
leverage, 75

obsolescence, 74

and easier testing, 76
Unix, 76

Polymorphism, 111
Past-
Powerbullder, 55

The Practice of Programming, 99
Pragmatic programmer

it note, 53, 55

characteristics, xviii
e-mall address, xdii
Web site, xxdii

Pre- and postcondition, 110, 113, 114
Predicate logic, 110
Preprocessor, 114
Presentation, 20
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Problem domain, 58, 66
metadata, 146
Problem solving, 213
checklist for, 214
Productivity, 10, 35
PFrogramiming by coincidence, 173
Programming staff

expense of, 237
Prograomming Windows, 265

Project

glogsary, 210

“heads™, 228

saboteur, 244

schedules, 68

se¢ also Automation;

Team, project

Project librarian, 33, 226
Prototyping, 53, 216

architecture, 55

disposable code, 56

kinds= of, 54

and programming languages. 55

and tracer code, 51

using, 54
Publish /subscribe protocol, 158
Pugh, Greg, 95n
Purify. 136
PVCS Conflguration Management, 271
Python, b5, 99. 267

Chiality
corttrol, 9

requirements, 11
teams, 225

(uarry worker's creed, xx
Cruilcksort algorithm, 180

R

Rational Unified Process, 227n
Raymond, Eric 8., 273
RCS, see Revision Control System
Real-world data, 243
Refactoring, 5, 185

automatie, 187

and design, 186

testing, 187

time constraints, 185

Refactoring browser, 187, 268
Eefinemenl, excessive, 11
Regression, 76, 197, 232, 242
Relatdonship
has-a, 304
kind-of, 111, 304
Reieases, and SCCS, 87
Remote Method Invocatdon (RMI), 128
exception handling, 39
Remote procedure cail (RPC). 29, 39
Reposttory, 87
Requirement, 11, 202
business problem, 203
changing, 26
creep, 209
DBC. 110
distribution, 211
documenting, 204
in domain language, 58
expressing as invariant, 116
formal methods, 220
glossary, 210
over specifying, 208
and policy, 203
usabiiity testing, 241
user interface, 203
Reaearching, 15
Resource balancing, 129
Ca++ exceplions, 132
checking, 135
coupled code, 130
dynamnic data structures, 135
encapsulation in class, 132
Java, 134
nest allocations, 131
Response set, 141, 242
Responsibility, 2, 250, 258
Reuse, 33, 36
Reversibility, 44
flexible architecture, 46
Revision Control System (RCS), 250,
271
Risk management, 13
orthogonality, 36
RMI. see Remote Method Invocation
Rock-n-roll, 47
RPC, see Remote procedure call
Rubber ducking, 3, 95
Rules engine, 169
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S

Saboteur, 244

Samba, 272

Sample programs, see Example code

Sather, 114, 268

SCCS, see Source code control system

Schedule, project, 68

Schrédinger, Erwin (and his cat), 47

Scope, requirement, 209

Screen scraping, 61

Scripting language, 55, 145

Secure hash, 74

sed, 99

Sedgewlck, Robert, 183

Self-contained components, see
Orthogonality: Cohesion

Semarntic Invariant. 116. 135

sendmail program, 60

Sequence diagram, 158
Server code, 196

Services, design using, 154
Shell, command, 77
vs. GUI, 78
see alse Command shell
"Shy code™, 40
Side effect, 124
SIGPLAN, 263
Simple loop. 180
Singleton object, 41
Slashdot, 265
SmallEiffel, 267
Smalltalk, 46, 186, 1587, 268, 272
Software
development technologles, 221
quality, O
reguirements, 11
Software bus, 159
“Software Construction™, 184
Saftware Development Magazine, 263
Software 1C, 189n
“Software rot”, 4
Solaris, 76
Source code
cal ealing, 3
documentation, see Comments
downloading, see Example code
duplicaton in, 29
generating, 103
reviews, see Code reviews
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Source code control system (SCCS), B6
Aegis, 246
burilds using, 88
CVS, 271
development tree, 87
plain {ext and, 76
RCS, 250, 271
repository, 87
tools, 271
Specialization, 221
Specification, 58
implermentation, 219
language, 62
as security blanket, 219
writing, 218
Spy cells, 138
Squeak, 268
Stand-alone mini-language, 62
“Start-up fatigue”, 7
Starting a project
problem solving, 212
prototyping, 216
specifications, 217
see also Requirement
Stevens, W. Richard, 264
Stone soup, 7
vs. broken windows, 9
Stone-cutter’s creed, xx
String patser. 155
Stroop effect, 249
strtok routine, 155
Structured walkthroughs, see Code
reviews
Style sheet, 20, 254
Style, communication, 20
Subelass, 112
Sublinear algorithm, 177
Supplier, see Vendor
Surviving Obfect-Oriented Projects: A
Muanager's Guide, 264
SWIG, 55, 270
Synchronization bar, 151
Syntax highlighting, 84
Synthetic data, 243

T

T Spaces. 166, 269
TAM., see Test Access Mechanism
Tcl. 55, 99, 269
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Team, project, 36, 224
automation, 220
avolding duplication, 32
code review, 236
communication, 225
duplication. 226
functionality, 227
organizalion, 227
pragmatism in, xx
quality, 225
tool builders, 229
Technical writer, 252
Template, use case, 205
Temporal coupling, 150
Test Access Mechanism {TAM), 189
Tesl harness, 194
Testing
automated, 238
from specification, 29
bug fixing. 247
coverage analysis, 245
and culture, 197
debugging, 92, 196
design /methodology, 242
effectiveness, 244
estimates, 182
frequency. 246
GUI systems, 244
Integration, 239
orthogonality, 36, 41
performance, 241
role of plain text, 76
refactoring, 187
regression, 76, 197, 232, 242
resotrce exhaustion, 240
saboteur. 244
test data, 100, 243
usability, 241
valldation and verification, 239
see also Unit testing
Text manipulation language, 99
TOM programming language, 268
Toctkits, 39
Tools, adaptable, 205
Tracer code, 49
advantages of, 50
and prototyping, 51
Tracing, 94
see also Logging

Trade paper, 263
Trade-offs, 249
Transactions, EJB, 39
Tree widget, 161

troff system, 103
Tuple space, 167

U

UML., see Unified modeling language
{UML)
(04D0) ey, 55
Unified modeling language (UML)
activity diagram, 150
sequence diagram. 158
use case diagram, 208
Uniform Access Principle, 31n
Unit testing, 120
DBC, 190
mnodules, 239
test harmess, 194
test window, 196
writing tests, 193
Unix, 46, 76
Application Default flles, 145
books, 264
Cygwin, 270
DOS tools, 270
Samba, 272
UWIN, 81, 270
Unix Network Programming, 264
Usability testing, 241
Use case, 204
diagrams. 206
Usenet newsgroup, 15, 17, 33
User
expectations, 256

groups, 18
interface, 203

requirements, 10
UWIN. 81, 270

V

Variable
corrupt, 95
global, 130, 154
name, 249
Vendor
libraries, 39
reducing rellance on, 36, 39, 46
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vi editor, 266

View
debugging, 164
executable documents, 261
Java tree view, 161
model-view-controller, 160, 162
model-viewer network, 162

vim editor, 266

Visuai Baslc, b5

Visual C++, 198

Visual SourceSafe, 271

VisualWorks, 268

A

Walkthoughs, see Code reviews
Warnings. compilation, 92
Web documentation, 101, 210, 253
automatic generation, 235
news and informadon, 265
Web server, 196G
Web site, pragmatic programmer, il
What You See Is What You Get
(WYSIWY(G), 78
WikiWikiWweb, 265
Wini32 System Services, 265
Windows, 46
"at” command, 231
books, 265
Cygwin, 80
metadata, 145
notepad, B4
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Unix utllities, 80, 81
UWIN, 81
WinZip, 272
WISDOM acrostic, 20
Wizard, 198
Word processor, 252, 254
Workflow, 150
blackboard system, 169
content-driven, 234
Wrapper, 132, 133, 135, 141
Writing, 18
see also Documentation
www . pragmaticprogrammer . c om, 33dli
WYSIWYG, see Whai You See [s What

You Get

XEmacs editor, 266

Xerox Parc, 39

XSl., see eXtensible Style Language
xtnit, 194. 269

Y

yacc., 59
Yourdon, Edward, 10, A5
Y2K problem, 32, 208

L

Z shell, 272
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