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EAMAERKEL, EENBRENRKERN,

MR, EENREEEREMREEERAEERN., BRMRNH R EREEEELE -
PFHI & (artifact, PRAEHIRERGT MOERTS, WHBRAE ., REEREFR), EE44TRE
MR X B ERE . XX RMEXFAERE, BEFEE L %K (inheritance) ZJ5F (7.8 F),
Hit—HFEXNE L. REM, XM SGEEIE TR EELRR,

B|ITK B RE—MEF (LA 1-6) . EHRBHERAR accountBalance, REHXHEK
RBELEHBRAECLTE: MK RHHEL deposit, NI P F B4 withdraw Flit & & #
determineBalance, fRITIHK XA —AEAF & PR—A B RSHZ B T =1 eSS
-, MERTERMNAERE, ERE-NEEHEENSR, NYEFE B account_balance
(P&H) M=18ME (784 deposit, B4R withdraw i+ E &% determine_balance),

- - -
e ™ w—{withdraw
/ \

/ A
\

HE

deposit 'withdra
7N

/

account_balance ,‘ HE acc‘\ountBaIa\nce

\ } - ~ - » Ao -
AN / determineBalance

< 7
~ o — - -
determine_balance Ha

a) fegvRl b) HEMRER

B 1-6 {f FE ST BRI ) X R A RGHAT 4R ATIR P SR B e, W R
SR ULRART S SMB A A accountBalance N ST AR
BIHRTMIE, XEMBRTEMUEHEERKHOARE, R, XEBNEETLANRH T E. &
HBR AT — DX R E XN AT X RIMNERARAMEN . XB— “HEERE" WHT, BE
7.6 WIS, WA 1-6b B BT KRB PIER, KEHHEATSHUAEERT
KX RPFEE N HURB AR, HEX accountBalance MR-, XBAH, MR
RPN BIMAARTDERF RBEOLH ST RNBRAN ., BAEN, FRERBEXGHN—18 (4
) . MRFEMXGEEBFREERE 1-6b p ALY, EHRTHEATRXRERNELER, MK,
B 1-6a #1 account_balance FEEBEL, EHF account_balance AT 4135 & &S G EI ST

e fAXYf, FHKHTRTHNERLZATIRIBERLAEHIMNELIBRBEE, HiN, this_is_a_
classical variable, EFRMREKMH=RNTERAFHTHNNRHIREE, HHABFRER—ITTEH
PE TS, FiN, thisIsAnObjectOrientedvariable,



BI1E RGEIERHER

A SRR WE, BTl (EBREABEM A account_balance HE,

ERE 1-6b WEEMRER, MEAFFHKPFI0 XL, RSF T HBELEXLNRY
deposit it (FHEEREMNZIR), HIFE¥ accountBalance B {EH T 10 £IT, deposit
TEFERITH X RN, HiH accountBalance JIA3EH, X—K7EE 1-6b H FIXT R WA B LR B &
Ro HEMNZIPHELEFAFTEXFENFER. B 1-6b HH=FF &M accountBalance 5=
B HRATFEITK, IREFXIMERMRIME, L4 RR T X5 A ERH R T 15 [ % 5 95 8 K A
%, FTEFIHEPH—L.

1) XFRAFEED . BRIGBITHEE AR BEEERH#TRIT, HR account_balance i)
AN IR E RS, X8, A& A S account_balance R MK Hi 7 #E
ik, I EXERANT—H, HE, WRFEHTERNIRER, WIFEERTEFANREZHET
HAERL R, AP RN HAIFHFRMIE accountBalance BEMLHM, FMUKENEATS
AREifila] accountBalance, Bk, ME MW HAMSATENE., X, RN REHELFE
BERHE, ERS, BAHB T HHEIRER (regression fault, B35 X84 B THEEES, R/
DESZEH BRA XBKN S — L ERFHER) L.

2) BRT#PZS, ERXNRERABERGEFREB/EERS . EHFEHET, WREALYEHR
FERFEAEX N Y. B, BITFRP RIS NRE R AE S ETSERR AN, S
WarHEEIN, BEAERRBHETESIEEEENEMR. WA~ RPN R 5L H R P IT R
EYHEENN AR SFHERBERRGH B,

3) BITRFRXREM I MEITT, GRIBLUEAN, MRaBENNRENGRELFERHBR. W
xR P A RAPATH A REBLEIEZN RN, AT LHE RN RB RS LS s,
FEm SPEHRE XN, BRMREDNRIEATUAEN R A GFRI], &SRS LMy
FRAE3E (encapsulation) (7.4 ), M EFAHI—FMEX, WEREMNT, E—DMRITRFHTR
o, FERBERLHAT SNRIMNEH—EYZLRE., SHAFEFHE-EXRRANREHE
B, BXRIITIHERE, BRITREZ2SENRE AT, A TXNEE, A Rk EE xR
Bt OV ERHRIEZNIE T (responsibility- driven design) [ Wirfs- Brock, Wilkerson, and Wiener, 1990] &
A& Fi&it (design by contract) [Meyer, 1992], (FHXRIRFWIIZITHFH —FWLA, WTEHE “0R
PRABEE [1-5]7, BE&M [Budd, 2002] 41GkM—HF.) 55— PEfReEENMERREN T R
XESSBHEH (5.477),

4) R SEHARITN AR AR, HEEMESLEXRRE-MAT, XWREES
RN FHFREF R ARERIIN—NRE, Bk, SEHEHERYRERE, £-H8"RRH
WEE/NE ., BARE RS WETTHRK .. MR REREE T ]A R RE S, WAL T
W RS%F .

5) EENRERES T EAE. HAMREBWLE, EETLURATERN™ ST (SR8
1.17), XFWROFRHBL TIHEMEFFIROBEMBA, 72558 FEhigxt hifammes.

MRRBAE [1-5]

BRGELEAHERRE, BAGAEZTHBBE-RFEFTIHRRE, —NFTERHFTHNLEZ
FRER, AREEEEBBERE, REABRLEETHHE, Z-AMERLG5ERE 1-800-
flowers. com M hEiTH 8T, B XM SR A FHMILHRA L8 fi o, X4, 1-800-flowers. com fE
MILABERERE L EGITHOREREEALLT, AEFM—FHALT, ZLXARTLHESLL, X
HA-MERBEAENSH T,

5 LR F R AAABE, SHEAEEBHLN, RIUFRTEALALLER, FEAEHEH
FALRAH BB SO NELEH, FEAF T2 AT HEIITHHEEY,

13



14 F1¥ BRHEIENER

HEAE AR RN, FEGKRE 1-2 MERKGEGRR. £ 1-2 WE T A5 ER A m X
RTERV KA T

F£1-2 REFDENADNKEROEGHRPEBLR

R ER T [y % A
L FREE 1. BRIAER
2. 6T (BLHBEET) BBt 2’ E XSRS TR
3. #itEBE 3 WX R BT TR
4. LHHB 4. FEEMRLEHITIER
5. ey 5. ZfHE S
6. B 6. B#

F—NXPBRRARE L LH, BB (phase) XMEHTEZERE, W 24k (workflow) —
FATHENRER, FLE, MSEF2 THRHN, ERBEMTERZEBREMNMN AR, HE, X
BWARNERTZLEARN, XXHEHT AR A SRS AR,

TEARED, ROEFEIRMERENS—NRE, Sk (EEEERYS) EMERASXR (£
FxRERGS) BHEHR. ROEELEEEHABVEAEITHE. 1.3 Wk, XTBBESEHANF
MrEz: &M, RERIFREIT. SRR TFIE, AMTE™RIBEARNFRNES (FRA8E),
RE, EFARTFHE, BXESMMERNEESWNERRKETRITT. B, AZARNE, X
SRR BRI,

WRRAEE N RER, TR TAERN— M PRERER, HARR B, Hiks
M RAERE BRI TR P HETHE, X6, mEXNRITHEEHRMENMSH (EEHA)
BrEEHE T —%, MmFE1-3 Frr,

F1-3 HGEHRBENEHNRBBOXH

(i ] [ICIPSE Fickii!
2. 41T (HUiREE) BB 2. EHXRIT LR
- BETREMA A - BET BB A
- REFE
3. BB 3. m RSB TR
- SEOT (RRER) - HARI
. T
4. LHMEB 4" EFAXREBTENR
- R URNREEE REER - FIA ST 1 X RAREIE F RIS
- B - BR

XPFERRKZER T ERNSR, ERGEERN, £ (AR BrBEMitirE
ZIEBAH - NMRRFEE, B3R, SHBEREBNREE™ MMt 42, MHBBRNYHORREE 4
., MR, FRAmRSRME, MERA—FFRRHAATEREERAY . AMNEST TERDHEXR
Rk, R TERP TR, EERATERPREETRD, X, EENYREEE—
AMERITE; THERS TRERZANEE LEERBETREE, NIRRT HEPSIANGERER,

BRATEREIM, (UEXTRE RE T RIEMBIEF LR T HEBRBKMFHRREAEIN. &
87 8P, BRIVEABNRNERZENESL, SHATERAGPR.

1.10 EREBEHFEOXNNRTEE
B1-1 B4 () RARSFERa—B I, AW, mHXTREE AR EFIXHH



F1E HREIENER

FE RS2
o RTHRAETRITE—R, DAIERERERNREE; GHMEE—-F, RAESERME
R RN RER,
o MEBRMHMBR, WEXNRERAUFR kL (HARSR) FEENERKRE,
o HEXREEA HOHWEE, #ER7.9%,
o EFMXRWER BRTTHRNBE L. AT, RFEEA—, ¥RE—ELPERINBR
BB,
FEABT, ETRRAEENEER, KR EgmEn M RE AR X, BAEENK
BAEBTRE M, WEABAEESHE S,
WAL E L — 284 TRIARIE,

1.11 KRig

ERAREEE (FR) E-=anME, FEEL/NMMEER, ARBEZT&. TEETEMN
BRI, ARIENENFE, AITRTERARK -SRI RN,

EPMIARETVRRER —HRAK—B, fln, ErTREEREARIMNEFEITEM, MTEET
BERHERBR AR AT RAEFENEERMFH— N, XHRIABREFE, B—FmE, FF&
Bk, EPMARERZEMSIMARPRERA, Flin, EPAUHREIRN—ZBRER, W
BEVRERIIMNFRBRAERENEGARACENER. E—1E/MIBEL, EPWTREE—
oM ST, IR E R RER— MR B 4R 5 A BB A B 224

BREMBEFBE=TTRAF, BPREFFIETHFRERBNA, 2 () BEHBFEN
B, ERRAFRMEFH, APTTURRRAIEAN, ARG EERAENERSE, EREHT
h, ZRFMAAFRR NN (B2, BTERBIGLH)

H5RA-NEBEPRE BRERNREXT MR, RENENEE (INFLAIRMA R B FH RS
BRI LA KBHESE, B, XREMKAHIER (40 Microsoft B¢ Borland) 53 K& H 44 8 B #b
PR XFRBEINREEFR I RAIE (commercial off- the- shelf, COTS) ek, XKk
R P R G e 3R (shrink- wrapped software) , %% CD. BEA&. FHLA K=& iF0T
HETILTEBRAREEEAREN., J7E, COTSRARFALIEL TENTR—ABHRSEHEG
KUBEFT . BTXNMEE, COTS KUMERANHRIRERYE (clickware) , COTS A-£H “Hity”
FER, RN, EZKAEFEERFATUBEZR, BEEENEN AN,

FERRENIEEER YR, — NI ERG =R —H 8 EEF RS, TTAMTU TR
R/ TEEANFERACEE Linx 32/ER S, Firefox Web I Y128 f1 Apache Web A 55 28 814,
TR IE TR ABRRT S BIIRAARS, RNERKESHE KGRI U BT RITIRA . B FHRIERMANE
A FE T AR M EABEF M AR EMERF LR, REFLZFREEXG=REAERENER, JT
TR AR A TR R TR BLR, 2 H Raymond 7E {The Cathedral and the Bazaar) —+5
FRPL Linus 3 1) A7 X H A9, Linus 3 002 2L Linux 345808 A Linus Torvalds &) 45 5 fir &
[ Raymond, 2000], Linus sM5Hi, “WREBBALTRE, Fif WRIFHEREBE—E TR, Hb
R, MBEREAME— MRS ROERN, MNE AN RFRN NS E
(B8 “MPEHREEE [1-6]7), —MEXMENR “REEHA, &% E&4” [Raymond, 2000],
BV, FFERMANHF EZERE L RARRA M & RO A TR, TERE TR
HREANIRIZEREEAE, BEEZNRIERGERZAH,.

MRRBMEE [1-6]
REmR, BF@mEERD, BAH THRLAAS EAKS P42, Bk, Linus & 0435 5 #% 55

“Torvalds 2",

15



16 %H1%W MHETERMEN

AHRPFERARBAY—NRARRE, KOS EIBTRHNOARBAR, WHEOEENEH
H A H BRI AT SO . S EEMA IR, &30, SRR S X, RYREYE
IR, ARG ESR SRR TFRR,

M 20 #4270 FEAFFEE, BEMREZ MR RABRESEY, &£ “SRpirehe” B, —&2>
EEXBRIEEEREN. BFRE—AROABE, S¥U-BITAEANERXHRR, ShessniT.
RERFEXENHXBFAR, i, — 1 RETEBHERF P, Q. RMSHR, BARFT,, BF
PGB T, VLSRR B FAREXMBE T, AT, /e, BHETT, EFEL, B8
¥ Q FFIRiZFT, RHRH T, ERMI. BFERBUHT, MT, S3FREW Ts; T BT S HEA,
HEF S BRETENE—RFIME.

# ERHESE K- RNFERETHRE, Zr-fERX—-a08LEfT, EA—GRsREEL
MBS — 6 EIRBEE B, WA TS —MERT . BRHERN X REMEESTEE
WAL, BRBEFMRAAMERESRE, IMRKBELERE—NBF. EMAXRSHE, A%
—AHEBAERAEEHEMRANES. Fi, WHITENREH S PHHENMEFETEN L
RIER A . MERAXMACHATE, FRPHARAXIMEEARARMNE L, CWiTEFHRERZ BTG
FERRSY, WK, EEitEIHHIMSAN B (IHHEVERHONR) X464, hitEs
B, i, EEENREFELEN, REMN—RREBKRGFENIPHINE (FRANLH
BB, MRERITREE=1HER (BT,

ATHLXMEE, EHAFRXMEIRR-BREENKG. XEFMER, 8%, A
FEEESH AR HREXH MIESNEEL, BN RENEEE, 2 B8 RKRF4E~ TR,
FHABHRAERR %, BE, 24X MAFEACRIARKEX, B, REMEFNES, RE
YRR BEZNEEN TS, fln, BERENERELRRES.

ERM TEEBEASI ZHEHANP I RIFER 5 % (methodology) F1 & (paradigm), 7 20 i
L70 F£R, FE—AFHRATERR “—MFRERE-BHFE" BE&F L. XMALEEERX “IF
BHRRE” , 7520 4D 80 4E(, BAE “XE—2HWER” XanEh i —8, R —ERN
THA T FENNER, KETUYAATFHEARDN KBRS (NE%) BREEFHEHALY
—if], Rn “—HMREFERBE" . XR-RA TS AREBHFCERE, EAHEE—MHARER,
WEXFECBAAHN . SHAMENIRENAXGREETH LS, RELESE T XMHETFEKXKH
REKK

FESHARNATENRGERE. AR, ERAZATFRGEIBEENRS. fn, HBHER, X
BEAR R RIE AR,

Y- NTEFALTIEE, ZAENEREARBIHES. DITREES, a8, Wi
BB AERITARAB PN EEERN. HREEEWER, EREENFER., XERE.
it 4% (mistake) . Z4% (fault) . &M (failure) F14$3% (error) 7F IEEE $R¥E610. 12 “$4F TR RIBEH"
[IEEE 610. 12, 1990] $HE X, 7F 2002 £ X3 HEHHIA [ IEEE Standards, 2003], %4 (defect)
B—EAENL, BEREHE. SR, Ex B rEREREE, BB/ 8pREesiEA,

— N EREBEMFANAL bug (BA) (XAMNFLETEN “WREEBHE (1-7]" B),
bug XS IE R R 2B HEHNE . BRMEAXMREEFEEH2LRMATL, HE bug X4id
ISR B SO R P B R A T Akt IR Y —NBFRILT HERN, MhERSHE “RIL
T—A ™, A bug XMAKE, £ “— A bug BF TXHAB” (FAEAAAEWREX &4
B), NTI¥EIENRIEABTERS EHELAT bug, — " BEAERTRENBEETREASLH
%A, HARBERAREREFER. FAIHREE bug B—MFEHFER TR, HE, B
“BET—TE%E” HBFR, B—TXITAARNITAEVSLAR,



81 REIEHEN

MERBEE [1-7]

BRA bug HA—AN 245, 13 Tt £ BEE V& Grace Murray Hopper, COBOL #9i% it 52
—o A£1945 %9 A9 B, —R KR kit T Hopper fodbtd B} FAIAD ik Aoy Mark I3+ i, HBE
e BAMEAEETER, &4, REPAHT — R L E6 bug, Hopper #iX X bug 9 FHiZAT B &,
BEPEHE, “"BRARAT—AAES bug,” EALSKRALNBE, AERBAELETHhSRAEN
Dahlgren #) i ZE K BEX BT SO HEEHHIE,

RABEXTHRENFAIAR L T RER bug A9, [2EXANEE 19 HL 4% T EFE/ AT
[ Shapiro, 19941, %4, Thomas Alva Edison /£ 1878 411 A 18 B Bk, “XAFTH LR T, RE bug
(IAriBeg s Z 4 Fe N FIRR) -oooe " [Josephson, 1992], £ 1934 4 thi& &4 (Webster #r3kiEF &) +
A% T bug 9 —AESL “EMBALRE TSI, A Hopper #9353 R TAA B A th, s EHRRH
ALK RE; T, RTREMBRERAIHER,

HEEXMROREFARFEEFRLLHREL. S, BEXMREATRR-INREOBER A,
REERXPTAREFANBETENRKSCRBEEH, 7 Java B, AEERHOARELEHNER; 7EC++
B, EREXANARE; 7 Visual Basic . NET B, RiFEME. XTXHRBPMEMLHR, EXFEAFER
ARE; R, EC++ B, IMREFERBEREY. EC++ B, MRHO—ARAKRLRE (“®”), @
Ik, fElava B, BXMARERARFRRE (“LHAZER") Rk, I TRHERE, XBERA—K
HIARE BT &,

FEHR, ~HARBECEHANTZER. flo, SEAMNRAK— g, XEgEEREY
6] W RE K —FHBo

1.12 BRI

EAFERESERPNE, BRONHH—TMEESEEB. REFGERRATFRNEFK, MRxK
AE55. BB, AEMIAR, MEREENEEREAZ, MARGEARAET VTSRS AHEN,
BIRE R, HREIFERFERFE.

KEBEWAGBAGRE -ECHRALAEFHEERE, M FEHTENSLARBEKR
HEYL BB -S4 (Association for Computing Machinery, ACM) IS F T ERMh&3HEH &
( Computer Society of the Institute of Electrical and Electronics Engineers, IEEE-CS), E{JB-&t#EE T
B TRBEEMMEERN, BFHERMBEEMRG TR LR [[EEE/ACM, 1999], ZiREd FIT
£, BEP4ET—1 8358 FIENHRK BB

Yot TRESRALRES (5 2 1)
_ (IEEE-CS/ACM BE& T4 FH 4 TREMMMLME, BiK)
WO

S R AR RSB S T RIS, XM BENAKA BFTREY, BRxsy
BATRAERITWE A TRS ARG W, BANE, S Bs sk, RARY, B8
BhEBERMAA T2, SR — AR T SR A B

Hopk TR AR PERO AT . SRS . 3. FF % . MRS 0 — 7 26964 A B4
BB, SAEASHEE . T4 . RSB R, % TR YNF TS MR

1 2> A —— AR TARUTR, M2 —H AR RI RT3

2. Hp AR TR YL — R R AR M AR EMR 255 A RM % — R
RH,

O 1999 ‘Edy i S T TRINHSFIHHYL RS At HE#T .

17



18 M1W REIARHEMN

o
f‘rf--ﬁl——ﬁtﬁlﬁlﬁ‘ﬁf“ %ﬁ??ﬂkﬁﬂ%&ﬂﬂﬁ@éﬁ%ﬂi‘kiﬁo

¥ 2 —RATEREEENSSE N L4 AT R BB ER Ik,

& b — R TRIT N SN HF S AR BRI LA WBENEE.

FI ¥ —8 4 TR 43 R —RRCHBE R,

K — B TRIT A SR L b TR P2 54 3 3R R & JL SRR P E AL RR

FEFABIT R AR E AR, FaR T XM E . RS ERE b 87 HEE
MEEXEEKN,
B2 TP, BRIV ERE A AR, Llﬁﬂ~$@i$f§%ﬁﬁ[‘]ﬁﬁ?ﬁﬂﬂ‘l1ﬁﬁ2&to

A O

BOAETREXH—ITEM (L17), BRRETHWEZERKN, REHTEKN ., &2t
B, BREERGKE. ITEAXTEN, REERFEFHEITHEREARYHER, GREMN 3
ot (BB . 851 (1.479) MXfHEED (1.3 ). RETIRY RKFERRAPRENTT
W, 87T ARENMTBHHFEZHIRN, AFEAT (1.2F) MepleE (L.59) . BFAMMITRIET
B (1.677), BAMKBE (1.77), MBHIEBE (1.8 1), 7 1.9 Wl AXRKME, L5
HERMERASREEM T HE. RE, SEEMRERETIER (1.10%), #Tk, LW, X
AERERORERTRE, B, £ L 12 95ie TEERE,

#H—H xRS

ARG TRIBHERFEORIERE [Boehm, 1976]. [ Finkelstein, 2000] Hitig T4 TEK
KKK, (IEEE Sofiware) Z%ik 2003 4F 11/12 A RlPHIF B X ERMR T K4 TR KBRM S ETRE.
[ Procaccino, Verner, and Lorenzet, 2006] 448 TR B4 & RzhE K4,

RXFEMEEPERG TERPHEEEN WA, UREEFEITR, §X [Pamas, 1994], %F
COTS (7%= S8k {4 FF % & [ Brownsword, Obemdorf, and Sledge, 2000] 38, KM COTS 447
[ Ulkuniemi and Seppanen, 2004] #1 [ Keil and Tiwana, 2005] & #iA, {8 COTS HHEF E KL
R EHETE [Lietal, 2008] 1R, (IEEE Software) Z¥ik 2005 4F 7/8 A PHh & &H &K COTS
YDA =T 6 mCE, UFE [ Donzelli et al. , 2005] #1 [ Yang, Bhuta, Boehm, and Port,
2005], PUREFEEIEAHBEZE [ Bannerman, 2008] i,

7E [Scott and Vessey, 2002] thifiE T W RGP R, 7E [ Longstaff, Chittister, Pethia, and
Haimes, 2000] H—RiEiTie TREBRET RN, Zvegintzov [1998] MR T W4 TRILERPHH
G B E KB ERAEFMELABBIN

B RRKA TR X NFEE [Devlin, 2001] hBBTRHRA, 2RFEKHETIEIHEER
#:7E [ Boehm and Huang, 20031 #4771}, (IEEE Software) Z%ik 2002 ££11/12 A |G T —
B RRG TREGF¥HIE,

[ Weinberg, 1971] #1 [Shneiderman, 1980] E*T?ﬂ:“ﬂﬁéfﬂﬁﬁ‘lﬁﬂﬂﬁﬂﬁéﬁ:ﬁ%o B3] 3 3¢
FAAGE AT E ST AREN I A AR,

Brooks F)R#5354E, {The Mythical Man — Month) (H AL N ( AAMIE)) [Brooks, 1975] &
— AR BRERHINFRM TEZANBE . ZHEEAERE/PTINHEN EE,

[ Raymond, 2000] X§FF BB T H XM IFHA B, Paulsen, Succi i Eberlein [2004] HiE4
BXf T FFREB AR ERRE&S ™, 7 [Madanmohan and De’, 2004] whiffiR T I HIRBH #F6Y
FH. 7 (IEEE Software) Z%7& 2004 4E 1/2 H FI#1 (IBM Systems Journal) 2475 2005 4EB94E 2 b A
— XTI BIRRS K419 3CE . [ Hoepman and Jacobs, 2007] Hiig T FHIBEBKGEESHMES

® N AW
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o BRI IRASEKAF 2 I EAHR W R [ Watson et al. , 2008] . [Ven, Verelst, and Mannaert,
2008] F1 [ Wesselius, 2008] BF /.,
(Budd, 2002] XfE[EIXT &R AT EM T IEHIFMNH. [ Capper, Colgate, Hunter, and James, 1994 ]
X =AEIMER T xR R 0 EH AT TR, RS TR, [Johnson, 2000] 4
TXF 150 M 2R AEF EARBTINAMERE RN REAMNRE, XT38, [Payne and Landry,
2006] 45T gk 2 B AR A MOk A B ERE B B
]
L1 FAHT KR THOCHWEAFRAR, BEH—TRENARESER,
L2 FREREFEARBINEENABERFERELRREMNER. FRRFNRAEMGE 72 000
Jo. BRKATEZ VIS SRR HFT AT G dd?
“ROAEYL” —AT 1976 R, ERMAAER? XMRIAELERG?
REH IR AT ML S B € LR IIBEFRANREE L BRRNESR.
HH AEGE X LR A T4 RS ARE?
WRE—ANEETRER, —MHKRHNEFRAFTNEREREFERFE 1RGN,
BB PAT AR A WL EEIIRE, FREABENTAEARERBEXTITRMARE
HEEFRERER. BE2 68HA&R, 15 iTHAR, 37 6EFRR. 5B, BE4H
BEARTFBRBE. AR SBARE 30 000 £75, GFEEAMRE, HAFRE4IHN
ML . W ERMA 27 24, TRMUHEREGEL2REE, KNAATESRIX
HHEE.
1.7 fR%E Velorian B ERMBAR Al &, REAE—TREFRARIF—AM - MF BT R = H K
7, WEFXENITASITEE . I THRY Velorian EHI, ESHMGFEBEHEHIF R EK
L, RS ERLREK?
1.8 fRE—AHETHEN, TERKESIE 1.7 PHRAFE, 5IHRALA B0 G579 7 AL %
EE5BENEGHR. ERXSREN A EREZfA?
L9 X7 10 A S5, ZE A Stein-Rontgen A4 H7 mRNA #)7™= @B RAH R T — N RIE. &E
XMHIRTEILT 20 200 5KT0, MASULHI U BHRME A R BUXMEIR . MGTH—T, EFH
B EZERBEELR SR
L10 BRIE19 PHEHESHAMBRA., HEREZETELREZ LK
L1l #R—-TF&FP. FREMAHPERERE—NARIEE.
L12 WREF. FREAAPBEE—TA, SHA4ARE? OHRXEEBE? MREEF . I
REHAPBER A, £FHABENTE?
L 13 HREEIAFRAREFREAGR, REERIINNEE LSRR/ M (RTERES
B TEKEE)? BBRARHESR.
L 14 RAFIFRIEL 3 PH&G . RIEERTE RN REBEREHEER? S HRHES,
115 FREREAZIEKME M 9 HiF, MWE—N5 9 HAFAMHEIMMEULIAN COTS Af, X
BRI R MR AT A7
1.16 FEREREANLBEKMAHE 37 A, TMEH—A5 37 A4-HHRIRE KT RREBA
o XM REMA AT
117 XM PHEAXNSE QMK ml, BREMNFEE—IFHERMGHFEAXMNR P, BBEAREMQ
WERTERPG? (1.9 %WEHR) WXRE “Mirxik” RATHARE?
118 {5 B K A ane] RE B RRIR B 4 7= i N AE S R BB B LA 2
119 #R4E Linus R, WA FRERGREAHHEX D7

— o pmat
[= NNV T VA
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120 (EH9H) BRERAN “GRAZRFEEL” FRELBHBOFELR, REBBUX
hh, BASRERIIAMFRBELSL, MEAAATEERARE KR WFE—DNLFF
HRARE L

L21 (B TEEY) REBITHERAHL Schach et al. [2003b] BAIA, X FETEHEEMNMGITMET
¥ B LRBIBHITEER, FRIAHBBNSARE ARRRTA?
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R TR

ABNE2 ~9 RERENEMES: MIZENERELE, HAEXPBE
BRI TEM. ZBEHETIBRRGTF RN TER (&30,

PUIBERRMNESRKENTGA, EFBETHRESHRT, FRT=R
RARBROMEK. EXRERAR, R0 —RFSE, FlmFEXK. S
(BA&HER) . &3, L. B/ER. RAFEFARLNRE. KEDER
REFRRFRMOEFRGREAN TRENSER, BEERANKGS L
A, :
F2E “KREEGREEE" FETTHS ARG L0 RPK
B, XURBERE: SRR, SAEE, RERBTLARE, AF -
ERE, FFEEE, SR EEE, BEMEDIREENENR - 3%
B, ATHEREEBHNR -REHBEAGENEMRAPRE, ZENYE
Fh A dr R R T T BRI L o

FIE ‘BT RE” ERARAE - IBEX-BIRAMENKEIT R
o X—EARFHENE TEELE, —MRERNEETRGE. X—FEL
KOS EBE T EHONEE .

FATRH “HKOANA" . AEMRIHIHBARK, XEFMANDERRER
HEFRMMAINTRE, R ZBOE—ARGELAROEREE. X
—ENFEMETHERN YA HR —NNH, DENHERE—REE I E. %
ZMREMARANARANN T %, @BRENE., FEFR/NE. RSP -
RE/NA . FRRENANSESR N,

FSEIE “BRETIEIR, KHEIBIMBFEERARKEARNIR,
BEEST LRAMTALIR, ZENMEARANKGIRIR, HAh—1TRERYS
K¥E, ER—MERMNRED RN . BEHLENRBNEA. H—1L
BRERE - R0, ER—MAMRKGENELFITEN IR, RE, %
BT BB LR (CASE) THH#E{THR, CASE TRE—MKH™
i, FBRETEIMFRN%FRE. &5, Y TEERFIE, I8RGT
B#HTRACUNEBMNTHN ZRGEREERETERERSE, XENE
(ER) HIMENKIIRXE.

FEHE 11 ~16 Eh, WES ENREHNEM—CASE TRMER#T
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AT, WREGEGFAREE TERSET TIFERR, SXHFENTI/ERMN CASE T
B#TTiTie, RO EoERig TERMENERY T ik, :

£6FE A" WXPERORE AT TIHIL. WRGEaFHOEDS TIERARE
RAERERGAABARNFZEEES 11 ~ 16 EiTit,

FTECMNEREINR” FHABRET RO R, FiHANMAERAYRER LG
BREAERI). A PRERKEIBLARI—EFIOMRE, HIIRE I E “FR". &
13 % “EHENRSF" ME 14 87 “FHH" (X—ELH THENRIET) .

F1ENEEESESE “WEAMANTBEY” DRI RASAIBEIZMHARERN
BEHNFTEARKGEIFFEEN. ZENE-HBOHORER, NEGBZMERZAIN
R, DR —LERKE, EANSENER, IBEERE N T ERE, X—EE
EMERE FRAMNBTRAIBEERR, AEREHIAN - MR RERNATEMAE
R[N AER,

F-MOWRF—EZLEIE “HRUMGR" . EFHE—NEREETRE 28, A
T — R BITUEREREAN. HE B, EEELAEEREHRE, FERERE
BT A EELENNERBUTHAUE. FRE, FAZ - REETEE KRR G 8RB0 i
HEHBEREEN, XEXAROHERARETTHAR, SfFEZIEEAR (function point) FI
COCOMO I, XHAH THRAMBEE N HEERR, F12BNE 13 BEMATZENOH
Bl UERAGHEEN, TENITFATMGEEDIREECESTHBRERNONE, $12 %
thxt e B . LERE AN RGBT REKE, XNTRIEEFET AN RS> THER
(13 &) LR



| 552 % |

ﬂh_llb:bﬂtil.:‘l.-:l] el Ulwciiinl Solbrurs Engirparing, AF |

PR ay R AR

23 B

» ik fE SR P AR S AT A

« %A Tdet ok F R By A,

w AR AELS TR DT,

B Rk, o iR A RS NHHEED

o T RE SN oAk G

o bk ok gk — B RN G R RN A A S

= ik A B A TR AL SR

o gnid BLEE IR, G R R

ozl XAl E A A B Al

B0 A B A T AR M R R R A e A . TEEATE
if FEE, TETERCRIIRE MG B AmE .

21 Wb EHBATE @
AL, R PRI, MBI R
FRm LR, — AR T I RS IF 30, P s S i T ok
AR, T I (2007, HRRRE R, R !
AT, A TRS RS, BN TR, M R TR S
B S R A PV | R }
i, kSRS TEARNEN AR, BAAER, 5%, R |
lp b SR A, AT B, MR TR P SRR Ak |
Wik, 53— TH B A R T TR, T RS — o B “l

SEREMHIFEFA M, e T | Tooer amb Schach, 2000 PR=E0H

W, ]
B 2-1 s
WRIFMEE [2-1] = FF

GC "M R (imm sernteh) XA AL FHET, BREY 10 R
Wit B, AR (iR AR AT, FR AR Ak LA £ B MR T, Aabaa ik
LAY (acmich) -k, dabk A MOEREG A, B AR,

WA UMM -MET RS ik, Cscnch pller” EFREAEHCERELERN,
(ELABRNMhS AR EREa S AR ERA NS &, ——d-F5)

2.2 Winburg /M8 MY

1 EERFEN I Wb i A0 BT FEA N, o LA BT v - S R 3R
ot ar s T Rl EERhA A A T HE R, MU T AR R R, B IE M R
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RAKRE LT, BR—WER 1 XL, SHRARKEFR-THBHRET | ZTHREN, RE
HARIRERH 1| RTEAHDIL, AR REBRRERESR, RENS SRR M4#EH—
MEGRAEE, REEREETHIERDILFBEAT —HKEEMN | XTYPR, EEHE B KK
PIEAE R MR, FA—BAME—RER T 5T B s s, ERBRARELTHEIR.
MR, MPENBLEES | ZTEY, RESREEREARKE., B4, WENLFEER, MR
PLARIES 15 B A BN | RTBRAR—XBFEHILOMA R T L BRERE LRE, REFREAR
BERAAIRE, Fit, MRSV M KT RGQE P EDF | B8t AP gEREZED
H98% ,

1% KRBEKMGHE IR,

F2 % WRAER, ROWE | XTSRAZEFY | B0 EEE X8, FX, ¥
RT 10 B4 BRI, REEEARRETEE, BERENTABTRKN 8% WERE, REAR
B BHEBMERM A R BETTEERAIEE R T . SRE, SN RERE AR N EEBERTER
02 FHAE,, SRENEFRTIFE, SEERKNWNNE, EEHHTERR, RMELEERE
FF AR, BLSE H 98% B MEWR BE BN A A S E T AT LUA B, BF RF B LR £
. &3

FI3R: EXBEFRARZRTAEZN, MRENHE—PMKER, ESLRET EEH B A8E,
R REL V4.5 BEm e E], WAEEMER | BHNE, REETIROESHINE S,
FiEHE, RIRIRAT - RERE, i, FRFNAEREFRRS TRESVLRE, SRR
R EAE T

ARk BE, INMNTEAECLAKRESTHEBHTHE, XUHTKE-MHAKMSEEK,
e T—NFER, FREGTFRPARERBRRRREP RS RNAGROERE, FHERORE
BELAHERIAF . HTHREXMFTR, FREARAT —DFHB, BT FHERE, &
3] 99.5% . BEEREFERSHL L LZEXMRA KRG M, HENFRERT . X MW|TERE
XMRERAWER/PE AHHERILAF, +MET 173 W B,

BRE:JER, WEIPRERJEREET, FREA-ITEFNERERE., THARBUA
R R EHES . KAWL ARES, BHENREERELTEFORSG, NELHA—1
FHARBIESETHRN . ERSEFHE, XTWEREITREE 6 MA, TEHWE 25% ., R,
S KB ABBEHRRGEILUEREETRFAREER, AFR “RBEASE" UHREE
Fi6y el g o] P HE R BE SR

A 2-2 #5R T /N RS AR R it e e i R SR B, BT ERERS 1 B, WERR, &
REARNE (O) FHFEM. RE, WKEKEBR (FR,). 47 (487, Bt (&it) ML
(ER,) . BETR, WATEAGR, SEEME 1 MERBB/R 1 B0 F- 0 R e B A AR, w55
Xt SERMUEE R . BRI LIER 2-2 RAENLH, HH. R, LB, ARER. IREFRLH,
BT HER BB LR B B

3 B, ﬁﬁ*ﬁ*&@oﬁ%%ﬁm—AER%Eﬁﬁﬁﬁ%o@&%&ﬁ(ﬁﬁﬁu&
BB (L),

B, GHE4RP, &ET%*(%XQU%W@%EQﬁﬁ%@&%ﬂ%ﬁ%(ﬁﬁ4 Bk
MR (B0t,) MBsEEs (8.

EE2-2 F, TRFLRAFER, BRELFRED . S, LEH 3 By iote, &it,
B T8 MR, MRt

PSR R RAEE (REHRER) K- F, BERE=RFRNEPLIBIH—F
FIBBATHE R, B A TUATRABLAFRYEGFP R REEFREMY [ Royce,
1970] . ELAREGRAIRRI LI 2-3 X MEGE A M AR R ] LUE FE R IR EF (9 E2- L R MR,
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LTS SR T T ERTLE M R, WS LR MR A ST
PR T R R, AEA R AN RS, FT AR, A B RN
MR AT, R EE T e Bl THRD A el B £ 0 e N BE R EEa L T, M E,
ST ETAE . BRI i,

(E) ________ || e -t
T e R |- =
‘‘‘‘‘‘‘‘ = A
o A
i, s it .l
it i il Bt
; i S 4‘ J'
Y, _ 40T, : 5T, g
W Mo T Waks
B 2-2  Wishiorg AT R 00 o b de U . Rl o s R e i R A T R
PR EIELR Y R Rl ) T im Winkurg < RS ST, (Ha S 2-2 A ﬁgi
A e, EERL R THEINE. AR AERY T \I)
—MEEER ., EE—MHANRERE —TRE, MR, 8T ERR R

(B PRI ST, £ 2 e R, EAR. | T
FERE L WS, W, . A, . T,
FEHE : WOSRRE : T, . ST, L B R 4
M3 WOEERE . TR, L ST, i, i,

W

Ut HAEER, TR, HE . B, SEEL . Vi
AT —T A B TR TR R, i I
WA (A ), IR AR 1 SR S e
il M MENSE AN, R rifhE SR, R g
R 2-2 A - (RO AR . R maE s THIE 16 T/ —= T
P A PR, - f
' e M2-3 WAt
2.3 Winburg /B MR = hufsdsiaiis

Wirbue ACOARHERNS TS T2 T -8 T A48+ 35 EE
i HE E PN, e 2 R REEE (MEH b B A TR 3 AR WL, R, SR &
ETET., Uz, EMERMOME, SiFFEred krh RS £Prey W3 F, =BT R AT
AR SR I AT L (A AR ) BEGEE, & Wik AT RTRED . & F
LHy ARSI, METREN RS TREIERARE) By e R RSt i THEF
WH Y (RRIFIARE ) At — TRt

Fit s o T Rl e A PRIFTTE R Y & Y, RIeTETEE, PRk A G, [RUES
LEE @, — TR R A — R, W R R E. TR 4 W R
A TR T-MIRE
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2.4 FRHEHAR/NILBIFER

EFIS MR A AIESREN AR X HEEN,. ZAFAESBRENEKMHERIIFR-TFY
Bredh, RBAHERFHRENTE, A, Z-aLAEEAEmEE, FEURRSEAR
g, CREBMHTALTHVLIIE. XA BIEELAN &, FBEHERIARET T
ERE—FHHPLA R, FBERHARNERBRE, I THRE, LNERELFHBREHLSF
k. XEWRE XK ERAEHTEN:

1) SIBBUE R BRI H X ,

2) B REFRAEILEMEREFARL ST, MBiR. -

3) EXAT RULEMRHAREBE T, RTAmIT,

EFRSHHLA AR —MREE RN AR, ERAARFALFIIR. BEMEXMEHRIARNR—4
BURSHRE, XMATGEHRARILEERNR . HE, AKEFRITHRLAKRE, WTXXMEKH
HWHHL AR TTRER—H KM, BEAR#THER. MR RERERIMARRKITENT R, WA
MERHEHX N TARTRIER K, TRHEFESBMNEGETATHRESERR. REEREX
A BRI S SERTSNEMEBNER (LE 1-5) BRERHEK. ¥ REGLEShEXTE
A SR 75 T LA B in gk 58 el e R A A

EE R RN R EREE, FERMGETT SR ATY RN, Wit 8 E—RK™ &R0
e AR TR R X EmER L FIELE GBI, XSBRRNEFTRTENRA,

EFSH LA R E B3 BiRa @ mtt . AR, ERGEETFRHNE, TRUET.
ESRENREERERLX, FLE, BREMEXAFRN FIEEFRNKGHRREENEEN,

AFHERET, B ERNREAKRE. AN —THARERHKNREEERASAHHMBEX
FEEFENROGRONEOEE, AR —MEET, RENENEE, HZEEHEERPMANY
HEERBIRNSHE. HE, FERMHAFNAE, BXNYE, FAEBRERZAMARE, MF—I8MG
PR ERERERRE FN . EENOE-TRA=RETTE R RM WA, USEXN TR&M
EANMBERERBHBLXMIBATIAZE, FRWEE (1) £ (regression fault) . LKE
REMEHE, SREEABARIERS, 85, FEFSHRILELERBEIAIRESMBLE
. TEXFEMR, SRR REEF TR R RFIFEFLRE.

REGHR, B3 EREEENERA RIS, MRROPRESETNS, LERSERNL
ALRREREN, XERELARBEAFNEZRESRET AP, X THBEENRE, MBSABRK
X BUE MR E A B RTTRE, (EICHEBH X EFE# AT L BB B, LR TR B ik o BB 7 i K 3k
EILEF PR E

2.5 ERFniHE

B T3 BiRm MBS B EAERA R LB P BRR, SRR & s & ar A
FE2-2 WA 2-3 fRAALEL, TIARMRE 2-1 MEEATEE. XFALHRHERER
OB BERENEX, HE, STHBORERHEESRANSITHE. FE, B2-2
BART ERARBRGNUANRREA, HPWAE (E3,) b TB3) HiRRELARLR,

RO R EERE, MBSO R— R, AXRAE, EANEER
HRE, B, ROTFHERSME—IR, REBBEIHHIESE R, mik#sT. RIOIWEPHRERE
HET—ARE R BiRE#—, BANE - THENEE, ERERFTRN—PEASE, ER
HERFEAR LM T 30 £4 [ Larman and Basili, 2003], #ifn, BARBMETE 1970 £ HKIEH
B, ERERKN (BARBEN).

FFRRELA TR A ERRBENHEMARE . 761956 4, —(LLMEHBITG - KB



H2¥ HAEaREE 27

/. TEAEATRE, AKEE RS IERE 7 HEE (8 FEMHN) E [Miller, 1956], &
i, —TRBEHRARRERLER T #E, S0, —MREH BRI ZEED 7 MR, — 18R
CERATRBIEE S T 7 MR, BOARLBFERMWBRHN T HEREHARSRE L. B, B
MEMEITERHNBREEWIRLNE, HARLARR2ELW T TRMEEE. HaiEi, HEnE
M ERAHELE, HEERBENHEERKRKETT. XEWRERMNIFHEE —NKMH & AU#
RBMNEXRB B —/NRG. RfE, #—FHRAEHIMITE, 3@ EA W86 &P imA LR
R, B, BEdERRITAIEEEN 7 MERRBE -IFRIIE, RE, HRTAHAKEE
BFR, MILTE. XB—MBHEARE, SMEERFTEN I EE R, BERGT REBT 45
4§ H$ [ Larman and Basili, 2003 ],

TR, BAMBBHESESMER. B, RORME—R—IHHEN (BN, SMEngEE4
RRA (EMR) o XS FAETER 2-2 PR, BR/RT Winburg PNEISCHAIBIGE (2.2 2.3 9) 46
B, & 2-2 hiR, BERME “TROBR" . BFPOFRERBFASH THEK, SHEMAER
(FR,) MMBBANTR (FR,) . R, BERME “SSIHME”, RANAMM KA, EHb%H
HRBBFHX EHATER '

XA TE 2-4h, ERMTENR - EMEGRAERNTEHRNEESE S [ Jacobson,
Booch , and Rumbaugh, 1999], ZEMAMEM M BRTRAE=ROIFER, 2505 0EH A, $3¥ B,
i C ALEHE D, AKVAAtRHREE, FEHAFHRAR (1 ARR—ATE 1AM R ETREMA THE
B), BrESAMA T WA K EZHMBN AN TIER,

HRAEHFBE2-4 AR T — 1R BN —Ma B k. 33— 1887 R0 L
HA2 MRk, MBS THREE 3 ME, #—3H, ZEFRITREEfhiEt—
RGP BRI RN, MR, 28N ERBEARBHESENMELHN,

A

BiC #HED

ZiiEi )

witH

PN

SR

FUL=: i

B 2-4 A NERNKAT

B 2-1 WIRFH B R A T, A, AN 2-4 rPEma R BR, BRATHAE 7R R A A ap A P
FTIARKITIER (workflow) (3E3h). FANBOTER: WRIER . SHTER. & TER.
SR ITERUZMR TR, W EEAR, SANTIERBIERMET BN EaRPHITH. K
Wi, AN—A TR A TAEREESR,

wian, fEEMBAPNITS, BREFREAREBR—-ERVINER, BAER, EEA - BHEGHE
HEIreh, J|RTER S ERHA . R T RERRAMPY RAMBYCX LTRSS ERMEE, Hib
VA TAER (A0, BOH . SCBmABEAR) & ERMA. ROER, EEGRBKITLS, BR
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MBRFRTAR, HRENHENEREMEERERT . MR, EEIREERABEROEE, LR
WFRIARL & T B FF R /N AR ) KR A3 ] o

HRIFCEE R FENEN - B EGRAY. #—2h, MRESRERPEE, FI_RESK
BREGWHNR, B—PEEES. Wb, KT ERTEENR. ER6, W& REHN
RERBYCEER, LREEKA/NMAE—MES), B 2-4 FEEAR R BUHX— Ko

K 2-4 BRI BN, ZBRASHARKEY A, EXMRHEFTFHONE, BRMAMUBRABHRE
FHFER, —BEZBEFRUBZE, B NE—ETUFSRT, YO TFEHCLE T HB MR
ZJE, ARFHB—RERt, ERRERBTAR XS - MRENBMS, EHREUSSIEN
JRR BT SRR B B ™ s R T 474 . BJE, INATEFTRBIE, TR, WRAMSCEE SN
BRI — EREER A RRAA A

Hfplh, e85 BIIME], PHH TAERTERRMMT LR, KREREITR. B CYHKNE
REXRRIHR, REELXARMUIAR. &5, 5% DR, THBAWKH S EEZRD

B3R 1-1 TR B IR, KA ITIERR 20% HTFRRMATTR (B3), 55420% HFiR
T, KA60% ATEIRAR. B 2-4 HHEEBC/PIMERN LR B T IXEE,

T 2-4 FEANBEBEAEZA, RE2-5, ERRTAESRYEBHAN=/1%R (H2-5 £
XA 2-4 M RBKHME) . WE2-5 i, BIMEREELBENTHER, EERELAR
BT,

PAE—KER, B2-5  ARBBREMERTHEMARE3 BN, BAKERYEHYARTA
M. B 2-5 6B RRES N EEANZAURELFENMEAMEHTHONSBENSTHER (TR,
ST, Bit. SCEARIR, ERFRIAE—E) WER, RESRKLEAHE TR,

AT EF R RARAE, B 2-4 RBUBMEEG A RIT R EA R, B 2-5 HEMEBR T E
BABYARAEHRENA. FHE, B2-5#RTS5S—PREBEHEN NG =M EZKERNER, &
WA, A B 1 MFRORWM., AT B EBMANRAM AR, B R E A KRR T E
Fr . BRRLET ZEERTNTERKE RO H LIRS AWE L,

TR, 2WAEERMAHREAEENB. 2 pEA#HT. XBE N EASE MR B, &
R GBHET, EETRIHMTRMBOBGE, LT X, Wl 2-5 FE XA, FTE=1
BARFRE,

wkw [

Bt

AR}

LB

T

B 2-5 [ 2-4 3% - B AR 3 B =15K
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2.6 #1iTH Winburg /8 SET R

B 3-6 g Winlwng bR @IRFR (7 2-2) SRR, - A B SRR | Pl
(AR, R R SN, D LT O ARRROVAEEE) . B2 B Ml T M
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HHHHH
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=EE ||

B
f?
e T | B
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i1 Tal

F 26 Winhuns SHEECETER (B0 2-2) BRMEEESY S AR b EE e TR MR A

e BES A RFARFE O A, BB RAH TN, MHTT.

¢ AT - RIRTI R E R AT, T R T AR T L PR, HibRiE, B S
R OMRFCAN, 0 COOEI B ERS AR, I - B R s T
EEINITEL T TR R

w b, WA RN A A A FR I R AT, TOTTHE 2-6 (T IR A A
FH 0 i, B, LE2-4h, EHGE BTN B AT, TR 2-6 ¢, TR
AU A REW T AT 00, 12 TRIGHE 2-4 f0 2- 6 BRI LR TR A Py P A ., T
Bl TR B i T ARTE T 2L, SR PAE R TR,

= PUZ-6 PR E (32 M) MIRSE TR AR S0 AR AT A | Rlas i B, R SE R B R
B9 B T o SRR A S BT

v RN AT = R L R SRR R . RN EIT Y, BT
S rRMATEREF M, S, T Eu R . 00 0T o e BR
. BT (R E) EL R R B Lo S A iR R () R
B HD (R PR TR Ak e W 2 LB, Pill, "TLORR R s Rord (el R . B4 0 Fh e A e
HiFidide, o, R0 (H4E) FRETET, A ddd 88, 2xg
SE WA R AL TR R SRS H R
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2.7 EKRMBEAXEEFHMGE

FA—MEEEAMBY KT R BB LR /NG E (SR, 8N NTEY
BEFR. . Bt KRB R, BE, B30 AHRERENRE R,

Lhr b, BNNIEARRRHY RAOHMHER. R LRERESMRAMSEERY (WK
W) HFEMAE RN GELENER. XMREFEY. FREFSWMETEMNERE, HBAA %
BRI, ERFSEEFA/MMMRA X Y5/MRE (SHEE) H2iFR bk,

HEE 2-3 (BAAEEIAY) FE 2-5 (B B AXHEREKNE) WLIEY, 81MERATUEER—1
BU/MASERMBAEA, B, EENEAMETZDMENBRATEZRGGHE—FERIEH T %
HEHR . 7. BITALAR B, NXDWACRE, B 2-4 fE2-5 fRR - BER T UEER
— RO ESE R B AR,

B - BIEEBA ISR

1) NERA > GETERERS M. SOENCENER, EmE R~ %0 00
RS T —KEENLS, BBREEHES, EREX, WE 1-5 R, SERNBRHEREARR,
HEA - BEMRBNE - REARERE P RAZEFMEENNNE, BRRWET 2%,

2) fEAdr AR AT AT LAB A RSB . B 7= G 0 G 18 R i L AR B
R E—R, — I RUNGITRAMENEN, ETEMRRS LA, FRAReEmk, &
%o I, KEFROSHAITERERERYR (57 %), EEMBEE (UNKX X Linux H5) HF
P -BRgas CEARRMSTESE, AFPHRUMSRISCHERE) . ERBNA - BHEAT RNRNG
FERRME LA T LGESY R (IMRALE, FHUE) UEET - WEHKEYE. fetEx
BT RMSEE, MBI, Xy, fEHEF RO RMRNERERRSEE, &
ZAVEEFHEERRER., H, MR R MZMEERFE 12 4, 15 FRERKESH,
HEXRNEWLIRBHEN, SEHENA - BEEAN, FAATMEEFHRASHESEE. R
(HeimiR) FEEHEZTRENIRD, BRERETFRORGERBARARE L EHASMEN %
5, MABRXNEWAEETE, BPUIRERBBFIMHARMNLIT . BN AT REHR
TSN EEE, REEHT T BT RERYAHE R, EEFERNS I RER
Ba HAREE (2.4 JLPAIEERPRFREZA, XREAFTSHANMEF K, @
BN E P T B B AR EAREE. KAESHEET, RSk aa i, &
T REEN K BRBER SRR R, H2, MAZERNUEE—ERE LRGHEK, — M8
AR R Y RE B E RX LB, MARKBREIWE.

3) HA - BMERERIIEBRELRBERE, EREFRNEP S, RBRERATREN. §
M, & Winburg /NULFIBR S, BATWESRMNEEABR, B2 HA N REESF ™ IR
B RIFR I B XU . B IF R — MR R TR B A A A A e RIAM A X F X . B, &k
EEFR—TFRREM (LAN), FREELYINMEEAHREESFRHMAE> M. BA, BERFE—
AT R E B 5 AR O R #ETT, MRBLIEHAZMERGLERNES, HLRE
ERE, TREERBREATXIRAE, HEXITABCERBS T, H—HE, MR ZMERLA
BERZ AT LAN A R ik %, #EEL G AN R ENEREHE S, Xif RERT MR R/
B, BFRFAETURERSTBUEXAME, REY RAGPSENEES, MEFHKINREER KN MY,
BRBUHABFT 3

4) RITBERA TGN —N TR, BEERE2-1 MesEafRaT 2 — M &E™ &, X
W BERBHEA A —MZRA RO TR, MR, SERAER - B RPELAY, #8140
BARMERRA B2 BAARA RO TR, ZRMEFERPTLRRZEE, REREFTEHH 2
SR LIS SO R ST B SE IR RE T R EOR . S Se R AT KUZE R B s i, BRI P RIG RS
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a4 5 (160 B0 A b R ] 2002 SE R Mk, 2 F) B K OB 8] ToOpd £E 3 295, 4 M
Suliwarsmay, com, 2004 | F12004 7 Mapee, 20047 AR, LA RN ES S
R, (2004 MM KA TR FEE RS e 4 e T FHEB0E ., SR
M. EENSASGAARERERIT LT A AT [ Vayes, 2004 |0 M5, 2006 SR HET0R P A
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FEER TR, . TR E . DR BIE R, SR 23 MIZNeAR (RIREA), BIEATIL
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BRI TR, I ek SRR A S A, S BT IREE — B e o TR P R Y E
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TTABSRE, A B0 B 00 459 — (AN . 7 P W 7T -S4 BT H i e,
FEIA A, R R A A MR M S RN TR R A R R
PR, BT — e B LA e T S 1l Bk A st

7. 2 T BT — TR LR, IR A TR T,

292 WMHERFRRE
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A BRI BB A, SN TG T R A AT O B, B
B T-ETERST A I T . M1, 40 1.7 VAR, N LT St pf B S Mt p .t A N AN R]
TR R A B S 1S B A R B A RS —— B R TR AT (IR D, T
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BAMAAT TR, IR RS R PRSI, B R B
P=fn CHEG ) TRt SOA AT, MR, BERAE CEEmR RS, FIHEE—
=L AR P - S R

B AR, B - ARIDEITET SRR, T - T, TR 46
FHE. S04SR, TETAAY ] — 6B T A R0 i 20 Z1 =y, SR S gl
R, BROHE O, DERAEERASTET AL “IrRRE,

F o0 —-bn i, R - WHUTES T —TE e L A0 o SO S fth Y SR A B 0 AT R R A
AT - AR TR, YR RS R H TR T — A

TOT 2 PR A, AR TR R b 1 R A A R Tk S e S, TR
AR A AR BEEN R T PR . BRI DR, RE . AW e
] eens | B8 LRCEPEN A U S e e R L — R T B A B TR R A, A iR N
AL R T LR T Spieey, 19920 100 ) SEFCESSR B MBS E T, WA
T, i, EFAFEEECRAA, BeE TR AT ME, TEARE -, DR - 2
T L D A R Y S T T, & DRLARS AR TR B O PR A A A R

w0+ AT ARG R & T o BRI 1R AR | T AR MR T AR R T TR
RN, B R RSSO F R SR T e, E, B s
SEIE P, © R AR TR, PRI,
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BY, S Byl e TS P T E R,



ORI REIASS

F-fEie, RN PG, RETMEY TR E P Tiv b T2 (HA S T—&, it
AT e FERE R, ¥HERA (12377 K UMLE (17K SF TR, MR
EEEE N AL T AT A T, W, —rERt (R EE st oS
EIA TR K 2 TSR T ek e AT T IR0 B R B P N SR AR e
ETERAA R ETA, L A 1 AT AR I 2o R D,
B ER e D S e

2.2.3 TREPIFLGEGHEES

fREBIAS (rapid pntetype) fE-—- 500 CRECGTEESE M B TAREREL A, fuk B oR
Rt DEENFR TR, WOCRIE TR GUO, S TG SRR TR E R B E AR, O
FHAT AN TS ELEE. —TAF SRR TREEE RS, TAREFYTTRETHN R
B, AT A SR TS A TR

210 i BRI R A 2 Loy B BB B O FF - R D Im A, A E A R R s AL
BAIRENR], Bl eth e R R T KRR, R et LN RS I o,
A A RE L 70 R

LN b LT R ) p— R i S
7, R RBFLERE A ERLAR, S — Lt
O S8 P I B S 7 e R R _EEéE;]_ ____________ i
AP P LT (T 29 BRI ¥
AR RE, EEA RSN, B, TR TR P i
R B ) e L B D AR T, B T 1 i
MASEPMT . BT RER NS T, XA |-l
EH AR AR ST, B, T ]
L, R R S rmnmE
T, A P R LM B ] T — }
S REEA TR TS, RN -;:5% e
M. AR i A A,

BRI, SRS B bl 2-10 frerint ol i Bl i RO AL

B ] bl ol sy T e O ] o e % IO 2 0 G R 1 Dl L o o T
ST R R R NS e, NSRRI, PR AR R 7R
50 BSOS ER 20 B

EARBTHRIERTE, “HERPEFE M. SENHITIAERPHT, TPHR
AT A TR . e LR B

R A (N M T, R AR R AT R A RIth ST R R,
WHEFAAW RSO TERE, O T, # & At IR R,
{H A A S R P R B B R U T R T B S, R AR AT R R T
o Rt S I SR, IR AT, BEESE,

511 by A e R R R
2.4 FHE@REEEER

JARERH TR AR A2 A EEAR & k. A SESREA. #&n e
g (Linm), — B8 HSE (Firefoc) 0 —f Web B8R (Apache) o - - TATEES.
WSRO ESE WA PR, iR T, TR SourcaForge, net Wl PreahMent, net FEH
E T, g AT TG EESCREE I 2R, TR EEE.

ISR AN HE, FMAENTLAFELRE =, BreR T SFFRS. —8EHP
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MEBRR, MA—LAPRIBERERSHEN, — ARG TEREFHEE, WA —&AHP
TR, MEBFENRE LAY R, 5 -SRAPr R RBFARED, UERSETELMAMN
RERG - BOHAS L, XREFMAARNETAEEFRERBOABRET AR, MITRRBUEREH.

BAE# — RS AR B R =530

1) #HEFYERSEN ERED,

2) EIESMITHRER SEHEM LD

3) HiZARFF R — B O BB N

AR, JFREMAPERNE A ER AN REBRO T MG %Y, WE2-11 iR, 5L
b, FWEBPHRESIENREENRASERY &,

SETRSBIR

\

HHATHIE | 58 fus Rt
R

—Fk e
- G B

B 2-11 FEAER AR
TRIBAL TR R4 ar AR R 2 [ — e e 1 .
o WA TR MAAE ZRA4 A R R R/ DARTRP MR, APARRZRERE, KRiW,
XERE N HERE (BRHRAFEEMBBHENRE); AP TREREAE, XEMIIRT
BERZERPARE (HHR T B AR A ERIF WML EERHE) o

M5, JFFREME R b IERAN 8 BE#TEY, RANBRA - RZRERE. RERH
WA EAT VIR, BRA/NRSRA X G R E L RSB EEE, RAERAD
RATERIERE ( “BE") . RO REREBEERYE, BEA - MhELEPEHR
NN T EEFTERE , —E5ME/MAKARA BIFERC/MERR AP, B8R HBR
RREIRE . /MM AR TR R E, FHBE, S HEREHEEX,
B/ AR ARER T HIERR T XSS LA mAn, Y SmEgEsRz, o
MNAR AR RAMBNMABRERESEXMEF S A - EEE, BNEBEERALAXAS
FHIRI B SN/ R . B —UORHE SR K AT 55 BR5E S B0 0 /MR BOR A
s BRALFRANOFRKRAGERT K, BIFRARGRBRIENAERARIFARE,
BT E AR,

HE, FREINEEE “RERA . £% A" [Raymond, 2000], HEEN, FE™
MFR— RS, TR —RANE—TAREREZE—X, BODHRERME, XNH
MREEABREBIRGE R EREESRAOMEE B ABDENRA SR . —HRATEEE
EMH—FARABERA L TRAPEE, FERAPABITHRES, RTEMIIAGITEN LM
RFRAMI R BB, EdBEFIRGREMRSE UXMTR, FRPOHER (SFHIT—
I ERZREIR) BRI IE,

XTHE 28, 1 2-10 fE 2-11, BRATE BT RA M APEEEF AN - e E SRR R
BRI, EX=MERRAPREYS, EREHRAOTAER. EREFRBEAHHFRET, XMERBK
FHEF, RSN B RMBZEHTAE AR, £05 - ETHEMFRE KRR
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BRSO T, SSfERBM LT, B ERNERmRH. B, £— P FRETEEE, E%EE %
UL IR T,

EEFR A MO HEENE, SR B R? EEREAATFHiTRE, —&
BHEWAREAEKEE, A —BHAEELSF (9.2 ). EF-FFHERAEMRET RS — 85T
B MER, BAEHR, WRFET AN ANERER A& REREGT RS TR eE, AR
A—NFHEME T UREIN, RERSIBEARRT . AW, BREO/NABRRAKEENHEE, 4
FHE RAER TS HEHME, AR KRA—PTE [Yoetal , 2004],

FRAMAPEAE FENSA%EZRIRE ., —hm, FESERCSEREAMEWRAETHE L
REMIER BN A, B WERIE RS (Linux, OpenBSD, Mach, Darwin)., M43 % #% ( Firefox,
Netscape) . Hi¥#% (gcc). PISEARS A% (Apache) ERBIBFEEHALSL (MySQL) , B—H1H, RS
B— DA BRI RS E LA R, R EWERE L/NEMSNE /N
KRR BRI KOG, EMAFRAMEAPERRERTANY, BIEXBAFIAKBRP &
AT RA K.

HFBEARBHEHME, 78 SourceForge. net fl FreshMeat. net & # i 350 000 M F W H ,
Hep—L PWRARS | —A/NASTH B TE. EHREEZLRBHNTES, AXEEBAEZR, MHE
ERAKATEEAERNHER. ELYFEERIFEEMN, EANHIEAGUEFEORY, F—BiE
SHIHRFER>REE TR ZONA, P XKESsamHP SR,

55 4 WEEE IR B W/NHA ST NS, 45 H P IR R AR s T i AR s
2.9.5 #ELRE

BRR%FR (Extreme Programming) [Beck, 2000] RAEEAR - BB AIER, bR REXN —FITH
SIUMFHREAE TR, F—FRRGEHAE/NEAREF P FEH NS HEE (FWY), 4T
B, FR/AERZFEREAXMIETENNEMER, BB Y TEMR - B ERNE
KA LR (B0E2-4),

BFAEHRA -BBRahFE (5.27) B8N EENWHN OGS RSE, CRERETE
ANHAROLRRTIE] . RAAE I AR A K PR IR SR T8 . IRV B E /N RR 4
HRNES (task) , —MRFRELHE RS HILAG, FRANRIEBZHFE (TDD) . REHNE
FRIE—&ITENG —E T/ (&% % %8, pair programming) [ Williams, Kessler, Cunningham, and
Jeffries, 2000], SZHAES, HAR2MAELAGER TIE. BNBRFRE 15 440k 20 S8 B2 EE
&, FHTERABENERF MTFHEERENNRE, ZEEXMEFERIT S M YJHA +, B
BT, ERAMER—MEFATEILN/N . BEENOERERIFTHEIES, UEERATLE
SEHLHEAT. WRFTEE, BRES/NARRAWRBE S, AEAMARANESSEBEEANEBKE,
BAL S BT A K TDD WX AIR 8 TR IR BRI A i — 25 M8 BRI R,

FiXT AR LB S FESCER P B IR [ Drobka, Noftz, and Raghu, 2004 ], #ilfn, ZxfRmBER
KRBT AR ], TIRAT A RIS 3 ~ 4 /Nt BEIRBTE] . 5351, X RBAEZHTE
EZREEUNARNERNNMEEZERHNERFR

H5EEFRRMEHNEML, BRERBEIFEZAFEITH R
XP MEBIHEPLIRE—N KRB L, KEEPHEIFSHARERN/DRE,
—MNEPRF—ES XP /BT,

BA— T AR e T,

BWAEEREA, MR XP/NAMTERR—FZERMEER . 20, #&it. SEmni,
RGN ERWEZITRABERINE R, R, g0 dBPRH AR iR, X4
MBRANEA (refactoring) ., HEFWHAMALEETT, REHALNG, HA/NEHEMIA
AXAEITRE S SIS HETT AR A,
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BESHESREMLBEAN T EZREEFRE YAGN] (REAEET) 1 DISTTCPW (#BE%
WEERMEHNE) . BAER, SORMENFENZE/MUSENEE; RO4EF=%E P LREEUI
b0 MG R —HATHGER A BT E (agile process) HITERTH—T, 2001 52 A 17 MREH
KE (ERHFAEERYE) £ Vah BEBHMF TH XS, BH T H#EHLH4F L F A (Manifesto for
Agile Software Development) [ Beck et al. , 2001], FZ5SEHXEMEFET B HREF LA L, A
B gi#E [ Beck, 2000] . Crystal [ Cockburm, 2001] #1 Scrum [ Schwaber, 20011, HI,, #EFREHELA
RIBE—-NTEMNHEMRAPER, BEEN —ARANEN, XFf ARG L TFRE,

W2 A L HARTA WA LM FPER, RESEREABRASTMET, EEGRANPEHR
FAEMRE, FHARTAEMKGLEENIHERR, MEFRELCEREIBHE - FEBE,
Hii5& P UMEREZE,

BREAKFNZ —BMEMZATBITRYE, BiFE2 A3 F—K. HBIXAH— A Emn
¥ & (timeboxing) [Jalote, Palit, Kurien, and Peethamber, 20041, XREFH T FEMKEFTEREAR,
H—TUEF B E —BRATE), /NMARLE e Bea o] BT Pl R AT b T A, EMIER B RBEN, SR
BRI AR EN 3 B, —iH, itF/SUAES 3 A4S0 B4 E L RENFARE M4 T mE.o.
F—HE, FEEMEMINEEI A (BARESTF3A) WERZEMFHENR, MARSZBE P KT
T#H; —BFEFEET -MERNTAE, ERASBEREHM. R/, NRAEMNEENFEERED
5, XMERTEERA ( “BR7) . RaEdl, SeEdBREREEME, mARE S/,

BHESEN S - RSEREREEEN B &E NS, FE/NEABRLETESM, 54EY
R EBE, MARBAERTE, XADTRESIRESLEN 15 548, S84MN/NRR KK BEE
FAAIEE

* NIERHIBIBERM T4

o SRBEMM A2

o RS KW TAEH BB 4 lB)E?

o RGBT 42

e KA 5/PMARR A EHEBRH A7

T2 (stand-up meeting) K HMRRLME, MARBRXERE; MRTBEET RS
Wi, BRI SWEREEEIT. SHXE—H, Hr&NESHEIBRAEFHG— R
MEEEAR, AREEARNERMEG T SWRFAHEF BN AN EARY L, XFHNE
AFEME: XMSRATREREHEEFNTE.

BRESECE PR BPRIARIEM. R, SEIBRERA T ZHRARMAX LR
HEFCMBIE, H—Fmik, ISR /NIRRT, AEXAERECREH TR
SRR 5, T EHREX—S.

TR ABR4 BB Y SRR R E MR RS =S R
AR5 [ Reifer, Maurer, and Erdogmus, 2003], #{]#5%Z Grady Booch [2000] ftHHiBIIN T, {E{TA
BRI LR AT R — N E, B2, BERATREE - =ERENFRENEBEZ K.
WA, REEEHR. ARNEENEARAKEE-BENER, REDRLOEN (LWRER, R
CENRRMAGTSA-EARHREPREAREKMM) . B2, —EEXKEE 1000 MR
ABRELHABRERGELT — R 1000 MIBRBEER AR, aiGil, &8 8K
7o G R /DR = B AR, R, REERLMEROER,

JEHEPHRA (1.3.24) . B, MR e B R EP A KM, XP A B%
IF'EZRA. H—hHE, BEHRREIENERFARRS. MmN IRE, FRARREE —REE
it, BItRBMA AN, REEMEREENTNRITASAHE, AEEFHRG., KEARMSERZM
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JEHEP B RS HAT . InFEN BB =R R B AR IS, BA%PRS T8 HRE
g, AR, WRLMIINEMAR I LAEL, AR GEP R HES AEUESE,
H TR HREBHT, NEFATHAGRASEIEN S BREBEEE, LFEAFEF FmoEdE. R
m, FHRBEESREASHERAA S HASHEA (L and Alshayeb, 20027,

Tiglfy, LB BREHESEA LT TIESRYE . #l, Wiliams, Kessler, Cunningham 1
Jeffries [2000] B/R, HiXWBEGHNATFEAEREROABEFRERNTHERERE, A, 467
RV RGEFFEYABENENRBH#IT T ZREM [ Adsholm, Gallis, Dybs, and Sjzberg,
2007], RERSERHH 15 MM HAMRB S RBRRYFRTLE [Dybs et al. , 2007] —3 .
BB R IRBY TR 5 2 5 MR ™ 5 B BRI e F W E

Hip ST AKAFEFAREIBHNTRAE I8 (B3 F) IENETHROIE. FEEE
IWAPRES BRI EA RRBRE, RN, FE—NPEE. XWHITEARAREN, TTLUEHE
SENECHIELHFELESB R IENIERN., XFMATENEREELBHABR, fl
Boehm and Turner [2003] B,

WA, HEFOTRRBEMN, SEIREERX TR /NIRG-REARAN T, 55,
SRR R I — e R AE At A A SRR R b AT LU BIA B R .

2.9.6 AY-BEEGHPER

Microsoft /2 5] & it _F B AH COTS G H. ERRKSEERMAUERAER - BRI R E,
XFhE A ER MBS - BE ( synchronize-and-stabilize) 4 45 F B # & ( life-cycle model )
[ Cusumano and Selby, 1997],

ER/RIWHE, FEVGRRACHRSEBEBRE, EREMNEEXRARGNERHERIIR,
BRI . TR, B ITEDH3 A4 M (build), F-MEHLETREENRE,
TAMAEEREENRSE, mkES. BRGRE KRR/ TR, BRITIESERE, A
/NA AT TAER & (synchronize) , BRI THRMHGKE—E, MiXARKREBN> . £
WSS IR TR B 4L ( stabilization) T4E, 54b H AT I B8 B 245, W XWEFEL (freeze), th
HEMBRARHER.

BEEWRESERBIEE N EA S —ETE. BMAZR~ MR XMEHNTHS MR, F
EEBREBEATHS N IERES, MALEREAGERTBPERABREN ., EE2ERTIH
RS UL B R SRR ER AT AR XA AR A R R, R - B ATE 4.5 ViR DA A AR i —
PH R,

BETTHCHREIEER, 4467 2.9 TR IA HAVBIR K3 B4,

2.9.7 RESEGEAPER

w25 R, REFEPILFRSERE, Fl, E-RRoBEEZH, XBAYTRSE
B P8 BB P R AT AR B ; AR AERIERHBRARRAZRERD; ERAT
BT ETETRFE-NEBHRG-RZE, EREHWERTEEEN=HMNELE; — A AP
RHAFET -MBEEERRLGE, BEFAETEH, R FARRE LT THEERE. TRy
R EFERERMENTRNAGTRIEASE &, B TFUHBHERE, RETRERSD
X R XU B R

WEFR R B/MER SRR K — g%, 2.9.3 Wikdl, BRI XENFSFHEEPERTE
REGRE, —FTERAET RO BB - MUERR, BT, H#HENFERTIEESE. 4
mn, —ABIEAFRERT T — R R S R R R A I O AT R . ARBCREET,
BERAMPEIPE T, BEARTERRRBRRTHEXI~RNRA, FHI, HRSURER T EHB
EHAHBBXAR, XFAHERMTUESRAN, "TUAIE— S UERRE SACFEeE oY 635 ik E ¢
TE—MEES EATHR, BT R, TRORLIFRZARW, TAORARBETEhEES
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R oL R A AT R O T b BT

PEZ AR AR 0 3 FHERMERLC S0 ridddigEs, TER—T
PAAEEL, W — TP LR b SRR I L (T AT, 0 BT 36 b B 26 O B 0L AR R B
RTINS, WL — R EREL. W, RSO R TR
. AL, M — TR0 N MR E] . SR A (AT T L B T BT R R S b a
TASEN PR C, U ENSER, TR, SR, oS —ERF e
M R B T P LR A ST R R

Al R R A A AL R e R (mirad) E A ST ERNEE [ e,
PoiE T, of LA R MRE - e FE BEAE TR  B R 2O A LR AT TR, Q0P 212 B
Av (R BT B A, TR (R MEY, mALTR AR A e BT A R GTAT B, W L S
RIfEAE .

Hz-02 Wk e AL i AR

Pl plieft e+ R M B (e B0 AT, DU, Ol FEL M A ol e P e — 1 [ T e I
B IERTST E A AL ORI R O O R P B, IR R LI
AT 2 R EE T U ) 22 (] R R 2 k)

At AT PR T 2 ST LB . ST, e B s A R T B AR, R A
AR A AR, B - A T bR ) R A BRI A AT AR IR
ST LT S PR A S R — M W Y G EE 4. BRI R SR ]
R A A LG BT e e T w1 A A AL ISR R i )
LR A FEMA TR AR, RAFR TR L BRF MRS N aaamm.
AMEFL ) IRUTH (79 25 -1 b, i S A TS B R R, O T i R A T B
ﬂIﬁHWMﬂHﬁF,Mﬁiﬂﬁﬂﬁﬁ—ﬁﬁﬁhﬂxnEM?H*MEE%ﬂEMﬁEEEﬂ
EAIEIRE R, Mingneh b G TR A Pt R S R Ay N P e, A
BARIEAWREE S . het A5 MTHER DR F B AR IRT . M, SRR & IR A Hr i e
PSR e TR A, MR A2, TR 1o — e W R . RYE
HoAi IR T bl TR AR O, B3 0 o R R L
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B 2-13 BB mmEsia, 2anRes RENERE, ARHFARRIREAHTHR, BikRdE
—BX R — B, SIMBRFET (EERNBE—RR) BEXHBEM B, LAXE BRI
i Ip ek LA B XX S ik B PR 25 1. XA T B R B HIRHREE, TR, NRRMAES
X seseng, KER/NEMEENRE, ArhEdEEREARR/D MRS R/, N
BRI BPEE L, RMAER AT, 7TLMBCH RLEHTHEMRE, BB MABLIRBR /N
WBERTIB/N T AR, MUHAF—NFROE CETRBNER) . SRR XA &R 5L
FRABHEY, BfF, XMHBEMBRELHME, HiHRT B,

REE

T
| B

PRI W
AN

HasE BAR, s
EFaPR I A A

KBS

! -
§§|ﬁﬂl A2

FR. BIET—% 5%

E2-13 SEE A RREA: i R AR EY

B4 AR RIIF RN FEM=H, E—#t25 MHAS, RIRERE MR HFE>F
MRS, SENAEFRRHEL, SMRENETRELERT 0%, AXBITE TR
T 100% [Bochm, 1988], AT HEREMBETERTENTE, TEHMBRIEREMLES .

B AAFEZ KA, EXEENRGMNRAXRENRARE (8.1%) MERGREFIEE
MERGEESER T, B, BHEFREO—AEILEBRRE A RERE 2305 —Hr By & FE0 A
T, ERR LR KL ER—FEREOBRY, THSERT BT EER. HE, WRNK
AE R R, MRS BREAER B MEIR, AFREWRAMRNER . WIER R AR
e ] R B ER R SR ) KB SR 1B R . ZESRIEI A S TTRERE RN R, XfTE%PRE
B—MREAPTE, TERPAFRZEARAFAXRREN, X, XAEEPAENZBTA
MBAEARSROFERASHHAT, BEAZMEEFZBTFREARET AR,

BRI N A — RS, HIEUEAMNERX, RERBEATRERENNRIFER
[Boehm, 1988], BAIRE~THEHMAE, ENFRENE A BER - THAKRR, MRS
BHEEZTENER, WTUAABNKFAREFRIES - EH. RN, —BEFRARMS
BHEFZEEET AR, Ef—FKELILEFRBEEEEAFL. U, EEGRRGEELT,
RS S Wb e 8 E A FATh & P A R B SEREST, WARGURIEHE IRk .
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RIERAI R AR ST E A X, IREEREUUEA T RER M. MRS T RA S
BATMEBANY, REHTRAEMTE AR MBIk, WA LE#ITREM . B, FF
B N HE BRH 20 W M7 20 KB T o

BB - ERERARNERS), HXBAER— a4k, BRIERHF EEETFHETEN
R FEF AT RS, U RIERERRE : AR E/NER AT BB A MR IEHR, MLk L
W H EAEERKAE, RATF R/ KRB RES AR ed, BEE A AR E (i AR,

HEBHUR, BIERMN TR G SBEREMRERATREA ¥, ETERERERE
BENTEHHBEIT RN RAMERL S, KAFRELNMBMNIRE, X— KT LI LRER (2.2
) BUEM - B (2.51),

2.10 &oAPBERNLER

WEE SR T 9 MR RRR AR GEPME, BHEETEINKAREL, B 25055
B - BAMERY (2.9.1%), BAKE (2.9.2%) RIEHER, AMTEECHKA, 4 THREHR
Ao HREFRIFFREE (2.9.3 %) BUMIP AR bR AGS RS E FERIZA S
TIFFRM . R, XA FEREERMANE B ARAER, AMNERZRE, FF5 AR
FREERKARESCREATRET BERY (2.9.4 %), SHELR (29.5%) B—EFHSEN
MFTE, BREREREAT/KRM, AL - BEEE (2.9.6 1) S8 Microsoft 2 & RINME
AL, (ERBA AR MBS, B—HMalkyk R AREER (29.7%), BAKRFES
TERBR S A7 PR A 7 T 3208 BV HEALAMERY (2.2 4%) AR — AR (2.5 %) 53
R R ROV . SEN R RE 21, '

®2-1 XFENEHENEMARRIGLER, SREXSRENT

3Tl vt K & " &
HHERERE (2.29) 5L R KOIT KRB E
B, S5 - SRy

B - R ERFREE (2.5 S FRKEF R REEOBR
) B, GRS —dBH%

ﬁﬁﬁ‘@”*ﬁﬁmﬁﬂ(za‘ BRTRABELCMEPOIER | AOREFEAEENER

B GRS (2.9.2F) LEREREM TR, XIS ZA T R REAF G EF IR

CARRUFREARARRE | GRemnr-aNas wER | ERAEREWS

FREREAPER (2.9.4 %) DR TS HE N LHEER, EXAKEER
BHEAR (2.9.5F) P OTREMIN e T AF I HiE S /MBI
R - BEE A FMER (2.9.6 EWERRAFMER, RS BX T 7E Microsoft 24 7], FAH) &
) BRI R R
SR G R R (2.9.7 %) LB BE 5l HEeEM T RBM K E- &, 5
RE GFURE RS i R HERR

FMRATFREARTENHAR, B8, EANKGIRRESENEMRAPEE, mERE
AT R R S SRR R, X REER A& & F A IR ANE YR, HKEE,

A EEIH
it E RIS AT R ITRERARR (2.1 %) . Winburg /N SCHBF T AR B LA
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B (2.2%), 723 WRAE TR/ MNISOTRG 230, HIBBROE, 2.4 HHER
AMVHE T 280, SEREFRSHERI/DREAITIR S TR BN RE, £2.5 %, BIAEHLK
IR PR - BN R EY, FHAHEN - BN, 7£2.6 WP XEHEET Winburg /b
RUSLBIRESE, BLBA T LM AR - SR U Ab, 72 2.7 B, B H TR - BIgER
ML, BHREESAEEHERARR, 7£2.8 Witie T/ - BIHNEANSTHE, REMEHET—
SRR AR E, AFERG - B E e (2.9.1%)., BHER (2.9.2%). K
B RAMAPER (2.9.3 %), FHEEGRAPER (2.9.447), BHELR 29.5%). AF-&
EEMAPRE (2.9.6 ) FMREEEMAMPEE (2.9.7), 762 10 YW hxbX 4 G RMERIR 1T
TR, Fxd R H A A SRR T #I

H—F RS

7t [Royce, 1970] hEWIRHBHEAY, 7 [Royce, 1998] M5 | HH BB HERAY T,

[F2 - R EMEEAE [ Cusumano and Selby, 1997] HEEE R, H7E [ Cusumano and Selby, 1995
AN, [Boehm, 1988] fRE T HRHERIRY, ©7E TRW A= REPKMNHAS N [Boehm et al. ,
19847,

ML [ Beck, 2000] 3R, B R [Fowler et al. , 1999] M, 7 [ Beck et al ,
2001] HATIRBIEEBAFEABEBHHMAE. EAEFZEEFETEOBELR, G5 [ Cockbum,
2001] #1 [ Schwaber, 2001], [ Highsmith and Cockbum, 2001]. [Boehm, 2002]. [ DeMarco and
Boehm, 2002] #1 [ Boehm and Tumer, 2003 ] # 7R {28 8 &, M #E [ Stephens and Rosenberg,
2003] pHIRM T R EEEL B KIELH], &£ [Mens and Tourwe, 2004] 1 {H# T H4, [ Drobka,
Noftz, and Raghu, 2004 ] PHARTHENNMEFRSMWMEPHER XP (HWKHE). [ Nerr,
Mahapatra, and Mangalaraj, 2005] #0 [ Boehm and Tumer, 2005] Hi}ig T 7E B RESR T EHA R
WS ASGES B 2B B M A X HIR,

{IEEE Software) Z¢i& 2003 4E 5/6 A Pl — X THR mMBHIE L, W% [Murru, Deias, and
Mugheddu, 2003] #1 [Rasmusson, 2003], EfJ#AR T HABRREIT KWW H, 2003 4£6 Ay
{IEEE Computer) ZHRET —HXFHEE IR E, (IEEE Software) F¢ik 2005 4F 5/6 A HIH W
LTHEES B CE, 9] [ Ceschi, Sillitti, Succi, and De Panfilis, 2005] # [ Karlstrsm and
Runeson, 2005], [Hansson, Dittrich, Gustafsson, and Zamak, 2006] 4387 7 &4 T M P A dE e
fIVEBE, [ Chow and Cao, 2008] XJ4EHERK{F/™ i PRI RER#FT T HE . [ Qumer and Henderson
—Sellers, 2008] H44H TAB FrHEETFEFR\TE, XTRHRETETRPERAT| RNEE,
[ Dig, Manzoor, Johnson, and Nguyen, 2008] 4 TRRI R,

[ Talby, Keren, Hazzan, and Dubinsky, 2006] iR 7 AR 4= MR IL, [ Erdogmus,
Morisio, and Torchiano, 2005] iTitT RIAIKSFF & MK, (IEEE Software) Z%: 2007 4 5/6 A H|H
JURCEHE T M3 &, % [Martin, 2007],

7t [Ropponen and Lyttinen, 2000], [ Longstaff, Chittister, Pethia, and Haimes, 2000] #1 [ Scott
and Vessey, 2002] iR T KB&4r#7. [ Sakthivel, 2007] 1 [lacovou and Nakatsu, 2008] Hifig T
EEGIRETT R PHIRB . [Liet al., 2008] PR TR COTS A R EINKRER,

7t [Jacobson, Booch, and Rumbaugh, 1999] Hi¥4A/-A T —Fr EE AL - BHER, RTxd
SE30FER, BE THFESHAMEN - BIMER, 7 (Larman and Basili, 2003] $xfbfE T 4t1t,
7€ [Goth, 2000] IR TH AR ENBEE M PR FEHEMALK. 7 [ Bianchi, Caivano,
Marengo, and Visaggio, 2003] "4t T — AR BEE TRM RS, [Reis, 2006] ik T —H
TH, EXFRaMRAFE, FNER-GHER—B0

WEHAMMAE G FAREROC SRS, 0, Rajlich 1 Bennett [2000] #i3R 7 — a4k 4 iy 4=
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A, (IEEE Software) Z%:E 2000 4£ 7/8 A HA &M X TRALARBURAMAM I E, 4F
[ Williams, Kessler, Cunningham, and Jeffries, 2000], Bk T &N HMBEMEEET BHE,

Rajlich [2006] EANRA, MAZBMIFE R BB, WARIMKELRAFEH,

E PRk 2B T /ESE (International Software Process Workshop) HJS2iRBE M FAMHERNE R
fE Bk, [ISO/IEC 12207, 1995] MM AMEERN— T EZHRZHIRE,

SR

2.1 BRRREHEREA - BEN AR R — RS, BREHETHN TR, RRT
TBRAW—ANTE, REFEF-TERBS—MBH (REREREFE) RBEEE?

2.2 RERIEBFTHH LR, FPER™BENFNIIE, RFES —TERRA RN (KR
EEBRFE) G

2.3 HEBRERAEHEN - R RPER, WMEHRA LGRS, RABAEREPHNT4
DRt R T 2. 1 A 2. 2 R kA AR B

2.4 TEREENFZE RE B Z RN AR A7

2.5 e - BRISAE A SR LAY h Al 3 R 2B RO 2

2.6 THEm. HlShAEEZ R R A Bk A ?

2.7 BRI, PB4 AT BGX SRR 7 SRR & FRRARRIX
SR, HRRE NG5, BEMEREEE & M. RAX—PXAEXHTEXHE
W, ZIEREHXNREREEEST. RO e AR #BRRNER,

2.8 —ANREBFARNMNFERFERIINLESRPRGTRAREET —WEMH, FR—MRME™
REENFRECENTR., BEMMN. ZRA-SABENTEHMT/EARLSET R, &
R RTTHE LR WSER 3L . ARFE a8k i B B e 5 R R A 4 0 7

2.9 PR 2. 8 PR ASBRINRE, R EFRKERERE KK ?

2.10 RHNBRAAERFRHHFREEEHRAETRT, ArReBzrm-RiTaELH, SAFH
FRYECENHMAR . B85 E A2 @SN, 35 BT DU vAHIE I BT BB 4R/ s
YER G, MGG IR B N 5 5] | 2. 8 WRE A ARR?

11 R AR ™= M B IT R AT R BB R A

12 #R2ABR T HERREFEAREH.

13 #RHaBK P62 B NEE N A

14 #HRMAHEE T EELBERNER.

15 H5ERH AR P G R AR IE 4 A U R B BEARLN A o

16 HER A8 6L T SR Lk fr B BB AU E

17 R0 R A R R e Ry P 7 U

18 HR M FSRED — B AhAE i A IR BL T i A 7E IXURS o

19 HERAH P IR A A R AR B B A PO AE UL

2.20 AR SGETERN Y A TR o

2,21 HEARE FREA: A R BB R B B N ZE RS

2.22 (EPITH) M AWM “BRABMEES" PSRRI A AR BEBROER.

2,23 (RGTREY) ROBITEREE [Rajlich, 2006]) MBEIA, REABKAG TECZ2BAFNHEE

XA BRERIER.

MM NNNNNN

[\
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Object-Oriented and Classical Software Engineering, 8E

7 QUE SR

FI]HAR

o MMM 2 ERBERR LG,

o Wikg ARG E RS IHR;

o 3 kA5 B KA T R K 6] S

o ik g—it AR

o EEG— IR THARHRZEG LR ;

-1 TR PE IR S I

o AL H ABAEMEY CMM,

RESBRERINESREN TR, BEETEY (LU Y) NRSHEMRSEY (F2X),
EAR. FFEAMTEHR (5.6~5.11%), UEAFAREHNEPIREENEE. BEIEKREHA,

ARG AHR AR RARGEZTRE, RN RE AR, —SRGESANEFRRTE G
BR SR, BPELRERAES, AMTRBET M. MANHASKXEENE, MhiketmEakiR
BRSO, HXCHHITREMTE, RS, MITAFESHETRITES, FEFBHRIGHMEH—&
N, I NERFARAE AU AN RE . WA ARTUETRIFS, BEKER
R AR, SRR rFEEE, mREMFREEE P HITEI LS, EE MM
MERLZBEBRY, FEFIHRTHREAE, ELfTXERELFEIBEEN, BRI XEEFHFILT,
LR S p e sk B iR s, B sk R B R P %,

AR EERE R R HAZ M HITHUBEN S — N ER, ARG RG220 50— HFE4n
o HEAWAHUIN RFERP BN HEHFITEE2NER, Frd, A4 RZE ST L AR
T RIFNE 1, MERRE P KA 5 S LR KR E,

N ERPRFERHAANERES . AERUEEA T 10 4, 15 FEHE 20 5, AFIEXH
HATARWTHEN . BEUREEPHNTER. ik, ARG ERIBEP TETEZE, C£F%RY
MR, LA NRAALNER3 -5 EHSBRRABHEIIEHOEAS L, XBREEEIH—
#oro

MK, AHNREESAEARE LHRIEE XL, MEFELLIAZM, EREREP T, XF
EREEIE S RFATEYA 2R, 7ERE, HRAMEDFRRGRIEAEME T AEARRETITH,
REHELTFEBLARMEGHS (RXTARHKRGHARAFEZTHNEF TS, HATHH “MRE
BaE [3-117),

R, FERVNEFNM, REFEIBRESER2-4 AW ENTERBE: JTRR. 40
¥ (UEHRER) . 3. CHRAMHER . AEHHR XS TR, F)ERESDTERMMETT
B A IR BRAR . XX BB ABRIUARBKEET G ERERXEE. S BERTHRLSB I Tl
REAPBAR . EXRENE—TS, FERETHE, H31HEERNMANMET LI RERIE, Wi,
FEEMAX—HI ARG IEO— A, BRI HEEXHHE . EX—BELERAHHR, &4
B Ebr L ESGERASB A ma— e a R,
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WNRMRAEEE [3-1]

AN LA REHHESFEARI GRS A LIRS ARG ER? T 2HRAR Y THA LA
BT, AR SHHFTLARBARERRYER, RNAEFNGFTE, SSEEA TG &
HATHAE

BHFAEIBRABRRERGFI—AREBR, #ERGFBEARZRRAFHFEAR, 2241
M F R Fo P #p— B R, BRI RO ZFEFRAFE—FEHR, KB Resk i,
HEEEAFSKREAB RELZRNHER,

FEIBPHEEEREGS —ANARBAZTENRE, oo, AOBATALBEHEIL AR K ESR, B
BRI RRATASMNEKLET LR, RRAEEALT, 5—ANARSRA RS BT 5 MK 6K
R R TREMEAF R A, BFFEAMERANFRBR AT &, 252 BRITLS MK,

RIAELBEH LR,
3.1 Z—diE

MABFWHETUL, HERKGIBRE MBS SRBREENAEANR YT ERGE—EER, &
BRIETEEK “WRFERAE [3-2]7 PRGEAHRE, S8 I8 LhRE—FrE, HE “G—F
B BB FELAEE—@MIBE (Unified Modeling Language, UML) HIF—RKAF. HWEAR
HIFH—IBE =R (OMT, Booch M7 ELURXNR) T, FEHHEMMEEMRITEEEHE
Ao BR, G—HABRSREFEREEANRRMAETBRFEMERE, REME, NEBE-HMEER
HIRAREE, S— R ILFTERTA B 77 AR — RS B T T W R TT ¥

WMEREE [3-2]

HERE, RAFATOSERAFEF 22T EBHE K (object modeling technique, OMT)
[ Rumbaugh et al. , 1991] #= Grady Booch #5557 [ Booch, 1994 ], OMT ;% d14& T 4% Schenectady #9id
B EBHE P58 Jim Rumbaugh Fr 64 48 57 & & ; Grady Booch £ he#]4& & . Santa Clara #9 Rational
NEFETHG Tk, MERASEHRGFXFEARERIMEY, EHit, OMT #= Booch k2 M #)
ERNFARKR, R4, EXBIAEEGIREZZIRAEA—BEIF0ES. '

1994 %10 A, XFHHEAEE T, Rumbaugh /mA T Booch £ Rational 23] 45 40, HAF ikaa4l48
HEMIPFF4— B T4, FA T —#4% OMT # Booch F ik k& —R M F ik, ARMEAELE —HEH L
Ve Ret, N EHFEFFEL—FF ik, RARRB U AEAFRONREHRAFARAHT, “%—Fk”
6L FRRER “—HEET” (UML), 1995 4, & G55 %4404 A Ivar Jacobson XA A T
Rational ¥ 440, AA414§ Booch, Jacobson # Rumbaugh #3134k A “ Z4: & 4" (Three Amigos) (B
8 1986 4 John Landis &% 8), X ZABKA T, F 1997 548 UMLL O 3, 7okt TRARMMA
RE, EMZHW, TEAFFELEBIBAEZRH—SBTHRT, LF—AZH, £4#R48E4% 78 UML,
st E#M (Object Management Group, OMG) £ 3t 3 A4 R M K N3] #9354, fi 4 £ UML
BFrtrfE, AEEASA T LARESE AR —_RALY UML, AWifsh— AR AN EFLARTRZ0E,
AR ARG ANE HXiAfAE, 4%, UML [Booch, Rumbaugh, and Jacobgon, 1999] e/ A AT
SR A TREONERE T RGBIFFEFS .

FRARGEBETEEAREABRE-ANEE, E—HRBEZRENTARARA 2 RKE
e, AHEFEMABEARBZEGEA, FARAT, BT, 9EF. IABEERAARETHFIALE
B XL B BT LHF T, ERTHRBREIFMONEREBTRE, #ld, IXEPIREELE
FE A THEARE. “FRASTHX, EBIBASEEY, F- AR EEPECLEHA
T4t (WGFH), BXANAFHFHRENRNE, FEEBR-ARTATHARGFZ, SFBREATE
ANEFRH: PECEEYE R ”

BR, AX SR, LABRREREEA T, FRAZ - MPXHGHAR, KAEFLRES -4 @
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B FHSFR, £4K, BFALHE T ERL UML,

A UML &4 TRFFRARES T ZHERAERS, RNT AT/ BHARE—ATH
WBRHFEFTE, BFERANEZAGZA BRI T 4% —RR, NGO F RN
Rational % —it#2” (RUP), &% k8% Rational, 2 B #X = A AL % 482 Rational 25 ¥ FHAE
# AR (Rational f£ 2003 54 IBM £ F), £441% % RUP & ¥ ¥ [ Jacobson, Booch, and Rumbaugh,
1999], # AT “S—k4ALEfa" XA L5 (Unified Software Development Process, USDP) , 34 f&j{&
B, AXABAFERALE “G—itf",

GBI —RFISE, TEMAERERTURE - KE&R, FLE, £F
FEXHE “LREMR” g, BEARGSHNRNRATZHERHE, i, HFESARKNHAS
B, RE. MEL LS. WE, SEESNFZRHITHE—1 COTS Kt afEEmmHH T ES
AR REZENE TRESHKNENITEREARK, o, KEELARKEEXRETER
ball:op

Hit, g—aBR—FEEN RS, BRI, BREEKITRSRA™ MiETER.
MBITHERE RO BFINRE, A—IBHFTLIFHEAES/DEEEPRKG. KW, £—38
RIS T AT EMRBENRA =M. ABPRNEIRERE —IBHIXNMATEL, BRBIHEE—
BB AT AR AR, DI SRR S 2 R B RS R 18 2 E BB

3.2 mHRXREE PSR FEIE

M R PE AR, BBR - UMLEAXR, EREFENKA> A —IRENTH
(UML ERFES 7 EAA) . RATAE, UMLRRFE—HEF, B UML BRDRRAR (D) BHAK
=i TR, ARG UML BRRREEREG 26 EZERE: aEATN—R, UML BX
SR &l A\ AR E 2 (6] HE % S8 PR F AR 138

X R — N EAFBEETE. 80 TR —SSRAER, 7T RRX TR, EEZHR
FTIERKSREZSFR/MBRRERIAS, MMNEEH T — MG HFHT UML 88, @i
R, BMERASRARAARBEANEREZMIIHERAY UML BREIESHE ., XHPHE X
B, ERZAMBMERATEN, JLPEAS K& TE~REMAETN. EAXHER?

A SRR R R E B A EE AR I R, BREKATEMEA, BmRAKE
W (2.59) . BVATTREAER— IR BT FE, BHlIrn L ®E 7 /M EANBEFR (FERE
fii). RE, HEET-ARFRE, R/ TELSHXT BiHrKkEFmRemiR, REZMENNEL
UML E£BMER .. XTTRUXFHTABET X, EERLRG TRIMHE I THE TR
MR EERKN, BAER, BIBEETAERITHEI 8 MRE LB BN UML Fx. R
B, MEBEZAXFEMANALHARENHMRNRSG, BREEEER () HEATRE (OF
B, X#, RE—MRETERBUMEZEFEMEARRS, MESMXAMBY, EEWREHBAN
UML ER BB REOKAT M EIERTR

HERET, ERHGRENE, EEXFIANWERT, E%ﬁ#?mﬁﬁﬁm% —dBHF R
PTG BB TR . BRI R, BT T LB X BB

1) REAEELS—TRERAMRIE—TVNENEE R, HERE-JBRRTE ZHBRELL
EEEER, e R REA TR EXILE AL

2) G—ARBRAFERE, BEREEF-RTFLEN . R T BB AL BB K3 AF ™ & i & 4
W, E—-ABREAGHRER. BEE—FIRRBEOBTPERE LB EINTH.

3) ATUHRG R, LRGN EEPR, SRR RN, AT RN AZIAR
BT R ARE, RSSO LARRARHN. S, UEMEEIEKHEE 1000 K,
HTFX=NEE, ZBHHREHMARSHNE LR,
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THHRE—-SBHE MO TER (FRW. 40, &M, KRBURRRAR) AR
BBk .

3.3 E|XRi®

BAFERBARKTR. YEP AR GEERLRARANET AL LRUE
B, AZEERR—NFRER, B2, FRABEFRFET . BREGWERRILFRHAAHE
EFH®RK.

FRAAEBE-MEFRY R (V) REEXANTH, IEEETEFRGNRE
B, XA LUERTT . MEREREwE,

ELBMEMRE, WREPFFRERKGT SN R EHY, FRE LS, EXRES
BEEFMARMESENR, Ht, HATFEN—MXREEERLESEEY, ERENA BFmSANE
BRI, (FXE, “MN” FEREF LK. Flin, FHRAELWRR T RBIRA B
. XB, HEMNANEATRERRFITRNOBEENTCRE.)

EE P REZEFTHIRERD, BFERBMRPORSHR> 0. AFREHTRS
KE, FAMTGEHRTEEEMK . AAEN., FPENRTRARATRERAN, EXIHE,
FR/NBRAE S RIERBE R P T RIFNE 8 ER B MR &,

o —NEERRBIILFSRBRLMB. Fln, FPAEMAERL™GUHE 14 ~ARER. 7
JUFEARRGHR, B RRRUESNEN, XCAZRRT. ERER, FPHE
HEOWEHPEARERMAS &, X EFES&FREMEERENEERHME. = .

* ZUARFHMIRY, WATREE (Flan, > RHOMIE 9% KRBT TAE, =RE VR R
EZELHRAANA) o H—NH RERERATHITBABRBGEAE (Fln, ELHERFAHA
HEN ESRETE FOBEAPIETT) .

* BEJLFBR-ANEENRBEMS, AW, FAROGFIFREGZLETHTRER™ &,
T WA MER, —BERBEAETRT, FRREEFRESHZRZ™HBNE FPAR
XA BATEAR, FREFRENEMETECLHIETE B HHHR,

BAI & P TR KRBT R RO Z RS (concept exploration) . ¥ F/NAKIST Z/MABEE K&

WA, MR B F SRR BRI TSR EATTHME ST LS8,

PEGNE, SHEEERBRAE, BERIE, TRASLEZREAEF, H-RREXMEH
FRp, WEREREFFEETABRRVISRZEN—FRMET, FPURITRER, “RABEXRER
2, HEANARREEMN.” EFHBERNARFRENNEFHEY, UAREFPEEEEK,
ERAMEENFEEARE, H5%, FPUTRAEIETHRERASABEERTHOSEE. i, mR
LATREEH N RERBEERITHERE, PBAMKGETFREER—NEROBERGERLT THH.
£, MREFEZENR-FARANTEEGE, FrEAZ - UHERGFERRE, RSERBUNE
WA, T8, NARAMEEREHRE. IRTHOEERRERGER (BARBEME), K4
X REASE M ARIL, MRARXMEL, FENE—TEFERNRAATMARMFEHERFL
R

EPERREBHROHTR, PEXMERY ERFHEKRAFNIRME. WRKGARETRH
—MREURERNRERERL, BANTRABRSHENARNE S RE, RBTREH, RINEE
BN EED, - ABEXFESEHREY, FEE—SBK UML BRAHFBE P RABRMBEE
BT o

3.4 oK
AHRGHFRITHRBER, URKBERFEZRE>EMNE TEPCHLTOTR, RfE
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—&, HRFEARRLE, —MHEMANIBREETEEETRRAMGEZNREZKE Brr=
R B O BB T R R 7 B

KEBRFRMEH H LA T LWE P HTEMR, BEIER, BREATHKLHAAENES
ik, BRGRKGE. EXREERASEXHNAREST RN, BRFANARES, BEXHISMEE
FEHBREEAER, 23IRAMNGRSR. A, BT mXRIE:

MBBEETEERHERPRELR, PRECESAERMFFQHAFTHFA, MHEAREEH4HS
iR & AR,

EER, ITMEROUFERHERE, BF K, SHt4a. THER, BEEFH, REBEE?

WRXNMTEREM (KWMR) —MEEFSRRN, XHEMRAL4, R, WRERER
SRT®ERSH, BATFRBUTRLAERKBITR, SRE, EEFPHFRE X TREER
KEGEFER, B, FREGKG-HHRET —LFTR, BHARREFBEN,

RIREINERBSINN MK TR, FRAAEFRBESTRE, STRUAEERNIES, L
BR BT ML AT IEFR ST Mo, FESMTRIARIIMAE WM, W5 5% P 3 HREM4™=5%
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—RRR, HEMRFAREZERES BIR-HNE, ST EESERKREAS,

PR E AR RSO AR A R AR A R S, IR 5 R M UL
S ETRE T R AE, MIAKHBHFRARZERT = RA R dTXANEE, OS850 S0
AR Y FALATFHITE, HWEE, 7@, L5 RAGERLUEE, XEEEFERER, B

L KRR EREBIE, MERRKK 8% ER—F, SRR, SITRGEFREGRSFEERFR, %P
AFEARETR—AREER, SEHEASRR SRV RIFAKNKEN, BRIERENBK
HIFREEIET, i L5 SIS0, IR SRR FYEIES

FEEKNR, SISO TRIAMGEPHRRELTR . WRMAHREFSTHAER, RARHE
MAERHERER, EARR™MENCHAETHERRRIMERT , MREH R ERRER Y
AT REBARA A, BRABBAAE SRR BN FEE,

HEASE— SRR, BAEEFEL LB RIASE., Mm% Ry —4a3 UML &&, W
13 BEPAR, X4 UML AR EHHEREERRFE (ERRL2E) SEAREIAHKRE.,

G H/MATTREIR R — NMER B AAG FBARN, MATFTR, MME ARETEA S, RE
FEARUAK S — I FEE, B, ATREAR T —SMXKFLRNTR, Flm, MmRWAREFHH,
A2 NGRSO AT BB 1 BRI 41730, EAEE, AREBHTERFEN. #im, &
— M EHEEL R, R REOMBRTISOE RIS, WRE S 35psi, A PP H
FIMI7, SR, ZESCRMISS—AbTeH, SRR 35psi, WISz a3 A%, (CSBRMERE 30
Beh N BA RBAMATIIR, BT M7 A B31XM,. £ L RIE LT IFERN REBRLIEZA,
RIPF RN BARRELkSE . ANAT—BHE HEBREE, TLAMERSE S BEEA XERERRE, X-EEN
UML H 3 53X B ROHARR KB E8N . AZ&HFE,

YMEPHETHERAZE, RBEFGHTHEAH RIS, BEE P QEFEAMERG L
HEEEFIERA A MO TR REGH TR AT R . WNFFRARKABERE, ERWNRESREFRSE
B, MREHBFRARBMETHAFRARAE, BAZF REXHENRAEIMARA, P
MR G R ERFENRARRMBE, R, MRFEARLIEMSTTTHRAET B BHEE,
MABEFRSHERXANIE, RELRHMAMHNESENOTFRERMBXNIIE . £ H KT ZFEMER
i LA MR, IRFRARMEME T R — 0B Rt E, IRAr-S AR, X
BREBSIEE AT EARNGE. BEENEER, FRARRNZMHBREE ET&R
PEEBIETI &K, XREFEARTENEMNHET LHOAN . MRFEARBETHREREZFTTR
WHE], %P RS R AR R o AR P S A [ P 2R S k{8 B T BA.
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SFFRANRRB, DL A BB RAFIFF Ko EE AT A RE T RSN . FEARBESRR
MASREFEABOFAR TR X, S, 7 SQA MIEMH ¥R B2, LI/ IAFME
IR TAE: Rk, EMF/MISZRESZH, B NRREEFR TN, BAFER, FRED
AR PR E KM H 4R (software project management plan, SPMP), & BLFF %348
B4R B THERIE B RESMES PR RASNBEA RBEMA, FARHFERESTESHER
Bl

AATTAT LA FF R S 0 R 0 B SR B PR R ZE LA DL O SO SERR MO B AR, ZESX 2T, ST HA %10
BAFEERBRARLETR, FLERSTFAHE MR, MW EOREHE, DHAN—TFHR
EHsR, BEFEARBYMONEREN A2, MITFTREHETE &N EYFEHR. -

Ril, M% P T BSOS, BT A TF A& B AT B T B E
BHARRME: TXHNFE (FAOHEBEN), BER (FPEISINNA) DEAERR (T
EBRELHAE),

HRUR TSI R TR AR R, AR EEANEARIER, RSN,
WEHIRE, WA, BMERA CASE TA, UREMMEE, MEMEEANE, B4
Hl R R TR A ARA BT, 9.2 W T ER IR T Mk,

%12 WY 13 WER TSR 512 EXMEGMEART TR, %513 E50 X EEE R
SR, SRR EEH SRR A EEHR, 7£9.3 ~9.5 Hrh4 H TX T4 SPMP &
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BAEE B o
3.5 igitik

7 G B SIS VLR AR Mt T PR EA 4, TIBHHS R B e T i, EERB, WA E
FRAMEATRAH &, EEHRL TR R TLANER.

13 WETBE, TEMSGEHIEL, BH/NARE BB AR, BT A R RS R,
TR R AR PR A O A O, TN B MR R D (EDAE AR
HIB MO NEHUR ] 2% o BN, — MESR T AERIR — MR RO KB, 108k AR )
LR, — M BT P AR T AR R BB SHM A RS A R RBEE R A, HEE
BB, RIEFER— R, BT R R REMRIETa . BiH/MASE R R MR (S48
W) ZJE, FESCHEEEETT, KA MR AR R A ISR,

AR MERMNRER, WANEMENE, B—MSkXRORR, EORYMRRESEER
HRBIRH S, B, SEHSH SR T [ 50 % 10 % R 490 2 S T 160 X 42 447 9 B0 — B 53 SR AT
), VAR T 1 X E R R T X S R A — 4

W MDA BT B BT . BRI REANER, ARAER.

1) EHARETE, ANAENRME, IRGHIMIBERR, BEHAFET. BEIERT
P B GO TEER , ZE SRR IT 5% A Y RS B R/ INE R B

2) EARHRE RIS TR (open-ended) , 3T 1t B AT A2 SREBUR B AR AL RO 3k
BE R CGoEEY), ARERSEEAERET, R, IMEERSELRPBELH,
TEIL, WHARSHTE, L PIRBIREZ A5 RER BT OIS R ERM SR, X
B, AR LS 7 GG AT, SR SR B S O U (P R A B PR IA)
AR IS, AR BRUFIE A FEEGTER, BRXMBEMRSRL, B, S
U SCRY LA B b A BB R BT R . BAh, M7 & U TR B e, B ETE
YA TTRRIBEE . RS, WRIERG IR BTA M T M B £, BUFRNDER, XA
REH; BRWINEE, HHon TR TEATMARELI, FLl, RiARMYSEHSTHE,
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FERREESBYTEY RNXATELSWEN R, HR, E—-IHERNBCGEN=&P, KRty
AResLE S — P RBAETN RIS LR T, HFX—Pn, BN >GOFUETER R, HTEH LT
B/NAINREAE BRI R R BiC R, I TESERS.

3.6 LK

LA B AR R AR LR T L AR & MRS B, R
B4 RER G RBNT RE, BB RE/NANTEI, MM, FREHAHRRBERLR,
BN B R L.

BE, XE—PEFRUANIEEA XN M, fim, EEEEHNELT, XHBEFR
HERLAMRR AR, BEOHERRGEF R LARBHGFITREAGES, WREH 2
FE, AT LGETARAFERRTAR, REFHERE, AW, BMEFRXEAESWLRIT
REEHR. NUEFTHERESMCBEHE SR, BOTRREATFHRBEBI Lk,

BECLLAMER T —LfUBH &, HEBAMER SRR HWAIUFEER TIE, #—5
BE— B RACLEMMLIT HMH ads5, ER LKA M 5HARFRH KHERE, P~ RHAREE
EWTE, RBMERRE ads A5, MAETFH S a4s 5ERAK0HARIOED, ZEORESHL
Wit MER. REW, METHG 45 HEFRASAMMABZAHT ., XRAATH, HIZR
i RE M S MR R RIS, WEZH AT SR T & D ENE R RSE
A CRET, BIgMEERGH, EAERMERNENELT . RENE-IBFAERBENHGHER
— RN R OREERAEE AL TR, BB EXMBRAELRTRERET ., SHEIFAR
HESM T HHREERNS T EEERA,

Bt (DIRARH&) AIERME IR e — BT,

3.7 MWikiA
WnE 2-4 fion, EHE—-SBRY, MIXAGEER SHMATERFTHT, MK EZEAR T E:

1) M FEAENEFEREATRRACH TERERN, Hit, ZEAREX A CDFFER%
PHE MR ST R

2) —ERAEARBE-NHRRIERE, BEERGHRMGERFIENIF#THI R, mEE6 &
Bk,

MR A SRS R ARTIAR . KRifi, MHAEHLBEXEEZH—AHERTE
B2tk (traceability) , '
3.7.1 #EXk#lam

IRFTERE BERA = RN BN G ARETHERN, RALARARNRERTEREE, Fl,
DRI AT R R P TR BT R B, X TR S M A8, MRTREAA
EAE, MSER. fESEPRART, B4, FTRE L YEEE M HE T 5 R ) H & [ AR R
REMNBREFARRPOESLRB. % SQA MBERR/DARR K TR, LB EEL T A
T,

3.7.2 #H&E

Wnse 1 R IREE, ARG PP ERNERRBREMBREADHER, HERGRE
RAEFRIHEVLLE, FEaEFEASUKE B CHARERZ™ AR A ZRAENT. B, 280/
I SQA NN — L R R E N HTHE S Besh, ISR B RARTITN. #lm, FE
HE B A REE RBR, REFF YITNBRILERFHERESEEH ™ HNET. — MR
FHREMTRIGE T EAELEE, FHEP, S NEREP R FHRRRLUE, SUGEKH
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SQA /NHHY LB £+, WHIHRERMEMTH S ETIESR, FHEARFESWH &G, REHXPRE
FIESEIR, EEMFERPFAAFRKIFHE R, 6.2 13t a7,

BEZ R I MAENREE, EREEFFEZTARKAZE. RELHFL/NAEH
SQA /NMAfF MG ET SPMP RIS J7 H R R AR, HLFU TR R BIGEE AR A E A T4
BB, XM — Nk R EEE AT RZ B (REA) MarrkTFatE
BAKGE, RERAMENZEHAERARR. SRS &, B SPMP X MBI k21
o QIR ik SE BRI B RS A7 B A S AR, MAFK PR ARFTERET X,

3.7.3 igitHlm

EM3. 7. 1FFE, AR — K@ R R, ERITELT, XERERITWE
AHER AT A S TR R R ER, — M EAIERE SRR T REM SQA MR THE AT
H, iR HiRit 2T SR IAYE, URAKRE S0 R 5 BES R
BB

BT SR UL KRR AR R, BEBBRESHEETRA WSS, ZEREFASNIT
W o BWIH/DNAR SQA NAR R MBI FERRE, FNEESMMSLHRITHS, DHRRITRER
B, BRMAEREBEAEERER, BOKR, ORHAE (ABEREL), URREEN—
AREGHRUB . H5L, PRAH/INHER YN 2 BT A — 1 TAER H B H & R4 1R.
6.2 TR A PEH SR
3.7.4 SLIH

BAEAELHN RN R YN EMNETIR (REWR), FEAXAZEEXN EME70RA
Bl XAIEEXBIMIK AT R, 7RG R RIE DS H AT R, Ry ETR,
56 15 TR T & FPETIIABAR o

BT iR s, ABIFHBEASEMBES RN — N RA DRI BEAR, X8, BIFRT|RF
HNAR AR AME R, PFHE/NARR BIERE SQA /MIKMAR. WITH IR SR R H HAE 3%
AFETRITH AL, TR R TAERY —&, ZRHF SQA MHMEICH, FERURRK—
152 8

— NG TR, DAKESHMERPEAFHEER, MESQA NEEHERT X
(H5r) PRk EBERIERK, AFERKNTX (—REBR—K—1) URREKKIRF (4
HEEMBRERFTHATR THRAKE L) SNREHNEREEEEW, flm, BE&5HERK
M ERM. MRFRPE—ANEENBOIHER, BMARERG TXM AR LWESROr A mkE B,
EAEERNER ST B RN, MR, WRAHBTHE TER, RARBHAFEBFERE
BIE AR LIr U IR R SE 2K, 5 15 Bt X SR AL R BT T VR R, XA
AT AT AR BEE I AT HIBEAT S RISt T PR

ERARE HWERBEAMRFERASE &, LIS EMBRAZERN™ M, 7TEERNIK
BAE], xHEAEE D ARRLFRESMNG . BESHEE . HFARRARNESESHEE . P 2EH
VLfig, X—QAREE, ®IFEFMEEFERFHHATXMBFRUEE [ van Wijngaarden et al ,
19751, &, FEEFTAAITRBRBEE, FRAXMIETH, ROKEAIE SQA /NIFRM.

LR RWIXST R (B &MMAFMMBNRRTE), SQA NHBETF @M. K BAE R
X7 sh P BEREAT AR . AR, EXT AU ULEA T B R AR AT I, — R T R A
W= SRR R R B . B SR B RS E R T IEFSCH T A AT, RMZEALE B 52
BRE, BUAT AT A gn i R B HANE AT o

AL S I, BREMRA S, B, SRS iROEABIEREA =,
WETHERAR, RFREE LA RGHEEEN RN ER REHEE, MRS 5%
YA B STRNEM—RIET, BALAWRE =S EFHENEERGEEAERAREN, B,
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LA EFEABTA RN IR TLBRR, FEAETRANE K, 15.21 X~ aH
RPETihE . MBS RN R, FRAGWRETEERERTERHTHIMNES

KRR BE - T AR, KEXAREF, FRAERSRIREERRNESRELE
LEREGEEF EX7 TR, R TF R/NAE R SQA /NANRABE ARG LW, WXAHBEME
LB ZENFERROAR, LERMKBEEAR ERATHEE, K47 & 088 A TR,
WA BEFRE R T A BB S BEDR, 15.22 WA T SRUHRA X NE LY,

7E COTS {4 (1. 117%) W RS, FRMK—-257 M, RTE™ MR ER AL ARt Pkt k8
WERF, df(IHHTREGMR, F-BERER o B, S3B%HN o RIKK B IR, BH 8 K&
BRI B A RAE, (R o mH B S A THALEMKRM~H, KRR COTS,)

COTS M- hF A RE R SBRMANHRRME, NMBFREAAGERBRKNHRK. BTRITRE
FHRATAELHAIEIR, COTS MUHFTEAREHH o IR B MK AL L RMAR, FERE
BZPIA P RV — BT R, (ERIRE, FTRAHE W R mOF i R IR
B, XXBM o R B AR AFRBEFE—EXE, IR, o WEBRPLSHFLHR, N
M TAE, metetiE, DIRATRESARERE, R, X T HSERAMFK COTS WAMARIRB, X
e E/EA R ARSI FEMAZRA T HAERMES . YERETRASAREELEEF
ROE o RIKALE SQA NARMK & RELAURAN, ANSHARE, RREXBIRAGHTH
o RIE ¥ S RBILRERE, HR, o BUEKIFAREI SQA /NMIRBRGRIK

3.8 IfFRHE

LA GBI R LM MNFRRBF PO EN L2 5 A ERHTH—Esh. MR, B~
B RREN— N ERES, AN RN —IFRREXN EH#TH R B 3.5 WHUIE, a
FTEBE TR S HERERX 7 Gl B BGH B B 2 o HEAT S B B0 BBt 7 24 FE SR X 7 B O MR B
1.3 WK, RN E LMK RFESIMERERVRAFEE S, Rgy 2K
AR —ANEETE. AR YEEARRZMRHED . ERNE, EHTENRETF R TR,
TR 244 B 2 A — A IR . SR/ SR AN AT B R 9 A T AR R R

ZEAT S St e A AE AR B SCRY IR, s UL ORISR E . ek BB S B ) 4T B 4K
HRHEARS, BYMSTRRTHH R EEAER, B eiIx gy /MREILEEAR L. S5
SCHS, BUanBCEE F A AHREF MU TR B A RT , BV R e @ & P 2267 & R a2
TTXEFAREERZ, EIFEHTFH, BRABRES AR TR, AR KRR
AR KR PR OB IRERE , ZEREX P T EP &, RAKAHERTFRARCEZLEHAL
HEZARTAET . BT LRFERE, MBS EHERGEES PRARRENEE, 516 RN AX
S R R AR — 28 R

BAERBFWIR, HWTRAEEDH, BN~ R AN ERERATH. EF—TREEEKRKY
HECLERTAT . FoNRBREMTAMERGBESR, FMMEEROSE, Bk, 8
FRAFTERNRECLZRE, LAALFARAGN > GETHRK, DR SEmrIaERs2
B, XANMSBRAEERNR . b THF IR, SERTHTA B IR B L RGE 1 sl R A 45
RAELERE, 516 EPHRANISZN /G4 R AW,

T RPN —ER AR ISR 2TNE, ANERHXERENER. SRAHRER,
MAGHATEIARR, Hit, FEMSAR S ERNE,
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BAHEaRPNRE - ITEREBRR, ERHERATETEZE, H#E—PHXNEEFEEA
HAER, MBI TREHE.
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e Hit, MPEMEBNREAKR, REFFRNERRITTESK. XMELT, B 0E
O HMEFREN AT TN RAE 5%,
o SHAIEEIRITHEAT T I B, UETERFESSABRR T HAEAREE, XEHELKHE
115 % 7= S B /NA B — AN B R S = R B AR T BB A AR,
o SRR THEMABARTLS, N TRILHIRORE, DETFXF R EH SR PRt fr &P
Hin#g4,
o BT MES (MRERG) EEHEM; EHREZRA U REHTBEUELET.
e BRI —RMESR T, FREAHERIEREG, 3RS RE%ET %,
MR—Fi, HIEMRK, BIFESRETEMTHE, XR—-ARLSZENES. ZPHE4F
BREFGRENTIER, BLHMNTEVIHFERE.

3.10 Z—IBENEHER

BI3-1 58 2-4 BRI Z A0 i FHME | AHRE |
AR MAET . AT B4R ik LR :
1
1
1

WERB | HHREB

A, B3 B, MEKUAEHERS. .

[}
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|

FEayvEr . MALEN B, WOEHE A
YR, BAER, E-ABOHER o W :
55318 & W BRI R < |
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REBE EF R — R8T eSS
RELs IFEUGR N, 38R LI . ,
R R K o A B AR 3. 10. 1 —
~3.10.4 TR HBBHRHNB, UK
BANBTAENOETE, DESIH B3-1 BLITERME—IRHE IR

B ARt R 24 SE LAl &

G—ABTITHE-NMERRTENBOCTIERZ—, R THEAMHEZ—, XETEBE:
FHa B, AALBTE, WEHBRMEHRIE, 3.3 ~3.7 WVE2/HAR TXNAIMENE 2T Fl,
BE— M FEBERRAG TS (3.3%W), ERHEFEHEN—8S. LEME, WRITHEEH
BoAe, SMPRERER—KITE,

REFTRIKBR, ITHEFFRTR, KPP RERE L FEE, BAOEHR, ERRR
RIHEZEN, EHRARUBEAREEE ML SER, £3.10.1 T, EFBHBROERN, SHEELVS
HRAHR, EXBBD, BRERERSH LRI PO, B, E2FEHN, LPREH
WHER (1.2%),

HEe, BRER—TEHTERNBEMSREFHAEN, Hit, TERAMSBRFTEY B,
DMERAE TERNERBEZE, UREHERNEFEIZEINAR, mEa=1580 A HME=E
4, '

3.10.1 FHEKHE

FaMBE (F—UEH) WEGRRERTHEIT R BIRKAT . RAER, XITHBEREE
B B AR R BRI I R R B 2T LAl

FRIBHFHAN S BEEFEEBEIRE ML FEE, BR, MRAGEFRARFELTHEF
KB R SUR, BRIEMARTROKARALEMELN. AP RNTRERERME.
B TAARZRREITRITRNER, MEAFEARBRAZSERAIR, RALSXHUIIEF RN
PAAERMNER, Hit, S 1MSREFBRARWAN. EFRENZABAE TELNBEBRZ)T,
B NS RRARBEVSFEY, BAELE, SARENRERRAESAL, B _REFEBERE S
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HAR M ZTIRPIBER

REGHRE Bin=RBfEE. s, ZRALRERANESRITEE - M FNEELZSMA
F ATM MZRETEROE™ 5o BESURITHOL FRRBAERMBEIEE X, BHE BRRET=A PN 48y
Boft 4, FRENYETHEN T USERPH—FE, BBRPORE~RERNTE. Bk, BE
RN EHNEEEBE =TSR,

BT R W LI thd E BB R T . Eﬁ%ﬁﬁﬁﬁ%%%@&%ﬂ@@ﬁEMMWx
Booch, and Rumbaugh, 1999] .

o UMM TRSALTREY? HRRH, AFERBRG=RPEBOLFFERESBTK
HIT R PR R FER BB 5T T R Z KRS RBIRaE? B, MR
BEPREATTRBUEKA 6, HANEMA 47 mBRRA>-HBELET G L8E, HITLEMN
HHPR T G?

o BUAERMAGEEBEM TG B, WREERMG=REZATE, RAARFLEAK
#, RE-ITEFHROTHRETLSTHFHRBL0H? REK, WREFRZKME~
IREPANASHES) (TREFE-SESFIENES), WRBWEOKMG™MGZT, ¥
W& EHE?

o JFRZKM SRR KR, TRl e Kk B IFRBILAR M G /MR R R
ALTHLEWG? ZRATGBEHNNEAD? MRATE, ERFTodnARERG? mEHX
W, A BAINETREET M B — T A AR R R X e B T BERH TR (85
H) 97 HEREBI? EMALPRENIIRG? AR B EAFRN, —MRAESH
(RILFLE) BUWE KOG HIIEN COTS &Kk (1.1 %) BT, Xxmf
AbEE?

EFHY RGN, FEAAREREXLEIE, LIERRSH EBRPIMRLRA,

T—EBRESIRRER, A=XEERRE:

1) #HARE. BEARXEHHTRIADZIH.

2) RAFEERE R, T LUENIES TR R R KR

3) RARHNERGKRLEH, EREWTHRABET (N2.7 Wrhaul, K> RNEREHH
HMAMER, €REHERIE IS EIHE D —E U RESAE ST AMAZ FiER) . Bl
Wi, SEATRIEEFAR, RERCEFRNERGPMAF AR, TEFENLERITE
MERGH, BMAFERNK. —TRUMERRER— I RME T, YBIMNETERRE, BASMmA
— KRR BB R G TR S

AERESFR, LMEHCRKERNRE,

Wl 3-1 R, EFEHBGHT ORGSR T/, B RO RERBHH R RERTENER,
XA LR AR 3-1 9,

BIEFHBISLEN, EHEWE, BEAHITEMRBIE. R, BRELERSL—MEAIEH
A, PERR BRI AT, B2.9.7 THAA.
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H RSN BNERH RIS, EFHEVE, FRAREZBENF BB BERNESITHE
MHE, REREFLE, NAEKITRIETIA R EA S, ZETRENFER, A TFELNRE, &
FIBrBRA T AR A B X RIR R T —0E, BPgR{ibprBefeitRl,

SRR E BT BB A A RIS, FIEBr B 3EfTM M ZEA [Jacobson, Booch, and Rumbaugh,
19997

o SRR RIPIRERRAS ;

oV FEIRIMPIIR IR A ;
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o TR S BILE IR 5

o SrHTil SR A

o KREHBIL A ;

o XRBIPIRATE B 5

o WIMEFM] (%11 8]);

o XTHLRT B TR ;

o B REIMBILEIRA

FEBRE—T, HLREANIREES, BHFENERSIWHYER. XMERARLESE K™ RHEE
IR RETTAT ., MBERE WG~ RERHT S, HLRANGERATT. THERU RN
BHBAME . MR TR HBEANTER, LR AEENRAEEREMT (5.29),
3.10.2 #H{LMrER

@ (BEroEH) WERRALBEINTER, BEARER, EENKMELEITNE
%, MR LRE, URERRGHEEHET, 2 s BN ERRAE, XTMHBEHEERE
RN —Hr B LR

B 3-1 B BESF L SUT&MBHREX: BRERE (F 11 F) . LR EBTENSH
W (B 13E) IRARBHFHREMRIT (8.5.47%7),
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o SERLH ] RIS AY

o SERAL FARAL

o SERAT KRGS
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* RREMITEFA ;

o R HIEFFSL;
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o ST A,
3.10.3 HEME
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R, B5, B FRELUEHEBIRSE, MEHTERIR, £3.7.4 TR TRXFEARK.

BN BRI 3£ 7= 4 FE [ Jacobson, Booch, and Rumbaugh, 1999] .

o W)k AP FH R A AR DS AT

o £ (B ;

* BRI RS ;

o FEHMRKIEAL;

o AT HE®EITR (BFRWEWHRKRD);

o DAERF, EHEWLEH,
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HGHME (SHyGEw) WEREREFIUTRDLBIWME. XTUrBRERARET B EHK
BHGHRBERS (PR ReEAPFPFREFRGTAEE, RA-TXE/NIE) . EXTHE
S, BREFEATRRERERIYIE, WH, BREVHFEMR. EXIHEYS, EENREA LT CHTR
HINHBIWRE: (EMEARSRNBOERRXEHEERE JINREESE [3-3]7 HE3RA) .
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e dE - N IHNTER - A MTmERT 190 4 FHE TR LR EAR R
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BpabfALRdTHRAL S ARETES,

WA, WA EERT A TR ES S, W, 190 54 ] 8 Miluur £F
AR TS —FE SRR, B 2L EAWwilE, FAASHILAFNL BRI XFERR
B bk K | Monide Tadoy, 1999 ],

ARAXTEMEEHARALNATSD, LEBFEEAMDE)EAR, 0 F5 0, LEAFEH
A M Sopr THA — 1 PH TS SEHIRTS, BASRAHSHAN S DN 00 XY, K
)M Y T o TR R AL M [ONY. o, D3],

SEE A B O 9 E 4 8150 Jannbana, Bonch, ood Hurchaugh, 19949 |
= S EH L (LEEERE )
o HEETFB.

31 —EE TR RN

{8 A AR (29 2 WiRMTER) R—Hea, A 3-2a MRS R R, Rl
AR R —- T R REE R, Bk 2-Th PR A e,

I¥F i ) e
P Etd
i g H
. S BhELH
kA B A
L E b
| EmpE | EAm
' He | ik
| | VA A R 2

oh k]
MA-2 M el {FEE--EEERRRERAA B TR B RER

M AERAT ) — NN EE R 2-3 PR e . HEE ., M 2-2 Bon Winbag o RSS9 HE
T, TR MR, ITERH S 3-2b i TR
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THERIIRNBSN A RAR AL ES? FROCAS 2 HPANH, BXR-NEENRE, A0
BEXEER T, SHAR—AMRETRE, EEEHELT, TR SEEFHTHMHTR AR
IR, AR SHFEFFABRT R ZAIE R, MkSES. RAMERLHERT, JLFRMARERKRMG™
L RIER KK, FEELE—ETAE, Mk, HAEESF RIS REE (B), ESMBHAF
RERBAWEN, HERBABES . EAASE, RMNZBKEEN [Miler, 1956] #MBRH, S
HEEA BT 7 S . RATEEBHMA > RIED— M BERALE, BRABBEMERER SN
—HFRGE, ARNEETFREMITEA—REEMNKAREA T RLNERZE, 1B RH
BRI .

F—FBRES N ILR KRB RN — S8/ . B BT RIBR IR BRI ik, ERAT 3%
FUER—MESR, XAYLHF TRICARR M e At

Gi— A BRRIFA I 5 — MR R TR T, X MRR N — A HERE R FELBRE
PREREEAE, FRABHEIRRE (2.47),

HMTHAXERE, f—dBREYMATHNSEF T E. KW, $RE-—JIBRETEESEE RN
BB, SREOBEMFEUAREEGE —IBZIFRT—ITEARE, R, EAXIZES
BE—EUR, SRPERAFHEHEBRENOFTARIA, K3 BRFREEEP RN ITEFE,
HENEREICE.: £T4RANER, £—IBE LY AKIMTER.

AER TSN AERT LB S8 HbS ERFH R,

3.12 itk iR

RITHWSREFHRB T HE, HKBTHRE. Bk, FEZERNBUOFXRATEIER X
H. #ln, #1987 4, XEEBE (DoD) W— M3 TIEAME, “idXk 204, EMAFKMETT
BRI EMB G AR R RFLE D HRERBREESZE, TIMBUFERITARE, REFEN
WA AJEEF AARREX R F B TEH” [ Brooks et al. , 1987] ,

YE R %ot gt B — B ARSI R N, DoD JSr 1 M4 T/ 4 (Software Engineering Institute, SEI) ,
HEHBHESWELZENFARL - BERKE, SEIN—NEENBRIEEL TR IORBEHER
(capability maturity model, CMM) , 534t BRBGHA X %% 14015 B brtr ¥ L4 2 ) %€ 11 IS0 9000 &
FFRAELA K ISO/IEC 15504, FH R K 40 ZPEZRK— T EHERRABGER QR AR, RITTEM
A48 CMM 85,

3.13 g B EERR

SEI {8k S R BEEERY (CMM) R—AM TR A4S BIOMEREE, EAEBELRERNRY
A AR (MREMSEALEASRFRENER), SEIFRE CMM HEAFHTRA K (SW-
CMM), AIFANEREEY (P-CMM; PRE “AN"), ATRETEN (SE-CMM), HTHEL™ &R
FERH (IPD-CMM), FITFHMAKIE (SA-CMM) . ERRKWEEEAAS—Ba#Ty, FEATES
HWHEBERITR, B, 761997 4, AIREFE—MEREERERBER—A /7 RAES
RIS, (CMMI), CMMI 4§ 5 /MEI7 AR 77 SRR BE AR R £ s — MR EY . R WT LA CMMI Hhn A 55 5k
BIZ K [SEI, 2002],

ERAEEE, XBERMUHI SW-CMM FRABHRL, 4.8 WigiH P-CMM KR, SW-CMM
RI#E 1986 4F-H Watts Humphrey [ Humphrey, 1989] 2, EMZEK{F BT & MR TREA L HEF#
W, EAMIA, BITWE, RAIBRFESHANFRERARTEMEEIH. SW-CMM K-ET
WTWA: FORAEEAREEFRESB-RMABEHYE N, RMNGFAEEZELRERFIBEERE,
SW-CMM B R R SRS R ER, HEHARKNRERE—MERNER. KESBRERZ—F
B ARIEESBU-EERERNKG, FAESHBROHRAFN H@NRE.
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L, BUABRHATEE—RZFASLH, SW-CMM RE{E AR, TR0, EXT
5P BRBERS, — M ERAHIUES S-S AT, B ACHRBREZHNERIERH—% [Pauk,
Weber, Curtis, and Chrissis, 1995], b T XA FHAEMR, Tmaoxts MEpHTHR,

BRMER1: D8R

XREBEER, EXHMHARE, ARHKEIBREEIEAR EBARSER. RMAZHE,
BAFEBE— M RERM BT, ERARFNIEORGEEARN—MEE ORI R/DEEF R
EANRARNIE, MAETERSH. R, BRHHFLEG TAREEMSRITINRE, BRK
T REER A . W, FEEERRERAIT BB FENRERREY, MARFLITRFHN,
ERBERHA 1 HARE, REFEIBREAARMIE, HAXFORGHF B SKET 4650
MBI RAR . SFFRA RSB, ﬁ#ﬂﬁ&ﬁ%ﬁiiw“ﬁ#M%ﬁﬁﬁ XA
5 TR T AL ST B R0 & B AT RO T — R R T BB 34

MR, HFE ERSBERGARBKATERENRRBESIMILET 1 Ko

BRMERA2: THELE

XAGIER T EARRAET B BB RIS 52X H 0™ SET TR,
WX EHNBFR: TERR, ERHN2, EHEAMNETHE, ERE - ITIBRAELSZRBE -
o AR BAEN LR TEHERAFHEE. S8 1 UUERAIT RS R H 3 F AR e
BARBUERAR, BEARMERNZIFE, F 3020 R B EH MR X 2% R LR K # il
M ERET, WRAHTHETIE, ZREERATEHZARMNATHRRAXERE, HFH,
—AT0 E B T AERR S LURS T K i (] F 8% P 5 B S 4R B SRR

BRESMN3: EXR

%5 3 M BA SR E 0. RFEFRAIBERANERENEA T ERARRE L, 3
TEAEAT AT BER T NI S5 NG REIT RSB, AiFHEK (6.2°1) FARFIERFFER. EXM5R
A, AfI51#4 CASE (5.6 1) XHMFBARS —SREKGERMKMAE™ N1, MR, EEIK
BMEH 1, “FWHER" REESIEERHRL,

BRF LRI RARWR BB TR 2 Fgk5 3, BRIBEH 4 FEH S KWILFRE. FW
MEREA R T R AR NS Biw.

BMERT 4: BEH

25 4 WAL A BANMBARI T HRRBFNE iR, EERAFRIBPMNXATHEFAHNE,
LS5 EHAAT RN WA, MRBEENLETHE RIKTHERBER [ Deming, 1986;
Juran, 1988], BREEEREX FEMAE >R ENEIVRE XA RENSHERIAE (— 1 MRIHE
B R B 8 B T R 45 1000 FTAUER I Hh A0SR, MR BAR R — B B A HEER) .

HREERHNS: BRAR

5 ZARM B RFENAK LR, AMASH RBMIBRERER KOGHRETHES . &
FHAGH PRBBEHRELS AT B PBBIMA, FEAIBRER T — N RBHERN REER, A%
A4 PR R R AR AW R R

B 3-3 33X 5 MRBERIHITT B, ERRT 5EMRBERIMELNXELEK (KPA),
BAALATRE HCHRGLE, SARESHERYHNRAIE. RENRBERGHRALE
TR R, EERENEALBRRERBOER, HREXTERNEENF. &5, §lE
— AN BRI, HEHEHIR . EEASKEIBROANRERS, X —RIILRAGHT
BHE., B3R TRINSEINZEMHE . BHRREEINSBRY], #RK— T 2B0EBRESH
TEER 18 NABI3 FHMNE, HEM BB 2 FAHNRTEERS ~5 FHONE, XEH, WR—1
HAB BT IE, HEASTRDRZSHIFTARKER, BA7ERER b nxE e — 1 Fl
HITkRE AR,
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Fa-3 3 HEE AR R BT S B (KPA)

SHL o TR EEN Ll F—RAAXETER (Key Pooess A, |, KPA), TR
THEFERMT R LA B, M0, WM 3-3 R, WA 2 (THER) KA
PR (S0 ) BAFRNRALE fa L)L TWiFR (e §) . WA (9.2.53) H
CWEREE (R D). HTARENBEFRMAMER. S0P R (WERTE), e 3 (0
Fef B0}, WF S5 BIpwes (0 (1R, FEE o ST 7= b L AT (BN RE ), RO TR i
it (ET{REF) . FRP-FPARR A 2-4-MEXEE. SRR rHie iR, USSR TT
—- -z atal . S, —F-2 T H R e — TR f. BT A S e T (R A

EIE S

fEMwEd, HEFLME S @, KPARCIHRER, ARIEE A EERE U, IR RPA, 5
AP 2 TR, F, 2 BAMAEAM TR, EOEATRE (HTRRTEE T
). WL P 5 SR P S R AR, R ERe R E . KT A
B PRI AT O O R R R, SF FF R4 - F TG, TSP 694 Al TG00 B
Aoty LS S TN 2 W P e i R I LU B SU Rl T it o R R AT

TobF VRS CMM HEU R EEEEEELEY, CIM G EfRx -8, AR ED
e PR REL R AR LR T L, e SARET R N ERE M EAA I SR, LObEdE
Brecfr i, SEAciwk e . B 1098 £ 50F, FRFE e G ] i S B 4T SR A L S
CMM T G, EEEETEN R T PR e -, ST AR I B R T
oo BRinG, WG R PFE SR I T e b R P et A B U e, AR SRR AR AR
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3.14 AT EMHAEMEMSES

ERRARAELELSR (1SO) /9000 ZIRERATRERGRENS MR, ERNAT 28
Tk S 5 MHRARAE, EF R, FE. £7. REMRS . 1S0 9000 BRFE— MR,
£ IS0 9000 Z 3, NREBRLIRIA IS0 9001 trAk [1987] REGE A TR KM4rAE, BN IS0
9001 HZEEZE, IS0 K5 T EM%&E, &) IS0 9001 i T4 1SO 9000-3 [1991], (£ IS0 #Y
BEEL, HB3R “MREEBHHE (1-4]7,)

ISO 9000 A FEZHFIES5 CMM R[F [ Dawood, 1994], ISO 9000 58 & {¥ F SCF B A X 84~ B if
s, MHARNIBN—BEmE @, JEH, 150 9000 BRI R, SZnERRFE—BOEARRE
BRAEAE = B R &, EEXRE RIS 7= R B E B S A RS . 1SO 9000 {2 ffi & ik
AEH—F4a, EAETRFEHRAER. REREEH, TAETF, B IRERREENIHE R,
ISO 9000 FFFrAErE 60 BAERNA, AFHEEE. HA., WEXAKE (EU), #lm, mRE-1%H
HRGHAAFREERWELESITEFR, EEMNHSNIE KE IS0 9000 AIAIE, —~F T HEM
BO(HF&IE) AT MR AR TRE, EARREE SRS 1S0 fRME.

BRERRHFATRSE, BokRBZ RN TIFHRER IS0 9000 AIE, i, 3880 R AmEE
URFF BRI 340 MR ATZE 1993 4E 6 H Z BT E I WiAn#E [ Dawood , 19941, EEHBUFASBIFKEK
iy, SRR B S XA A B AR E A FE0R 1S0 9000 AiE, REME, RAXEARAKEL
FEH B ERASFEIREEMIAR 34T IS0 9000,

4 1SO 9000 —#%, 1SO/IEC 15504 22—/ E BRI RGN AR, XN ERERKRA
SPICE, £ Software Process Improvement Capability dEtermination (k{43 BSGERE DR E) MRS,
£ 40 Z2MNERELRS 5T SPICE (e . SPICE BZEE EE5# (Ministry of Defence , MOD) £, K
K% HErEHF SPICE &2 — 1~ EbrdrdE (MOD REEM—AHBIT, HERASEZEEPIREL, FE
$#iH T CMM), SPICE 958 | IR7E 1995 4E58 8%, 7E 1997 47 A, SPICE fh HrirEb HA R R EME
BRHL T %4 (ISO/IEC) #F ., HTFXAKE, SPICE %4 ISO/IEC 15504, =ifai#R 15504,

3.15 M FREMHAR ATl

SEH T R IBREGEE R — E G ERNBIE G SREY, FX LRI, Hli, fFinA
&R Fullerton FIAAHT KA B RIS TR, 7E 1987 ~ 1990 4FH] KRR PP MR EIBEA T 50
Ji%56 [ Humphrey, Snider, and Willis, 1991], 7EiX 3 SFRIBITAI A, PR CHLA B BB SO M 2
BABT 3%, HAEERAB 4 EEES S, EATIBRIFRGER, KT CHIATAMETTEERTE
200 F¥5t, BAMNNETESNFEEALR, SEAHBOKENEE, E0NANEN, 5
THRERER, URKMGELILA RS,

AL MARRAT G R IRE, B, 7F Raytheon BB L TR 1988 SEILLHI 1 MBI T
1993 4ERIZLR 3, A BI%, ATERGHRE—2£ocaIkE 7.7 EUMEH [ Dion, 1993], Xt
B4R 15 88 7 BB RI7E 2B Tk h 318 T MR BAEH T Z KA A

Biln, EpEERY Tata B #IARSHUK {8 1SO 9000 HEZRFI CMM SREGHE E I3 [ Keeni, 2000], 7E
1996 ~2000 4E2 (], fhitai4 THEPRIZEE MK 50% TS 15% ., PERRIBCE (BIAETEH R EZH
HRE ) M 40% 34T 80% . HTiR T H W THEE S L ERR 12% TRERI/INT 6%

BESCH DI AYBUR B T3 (GED) M 1992 4EFF4h, kS i SEL A4k M d st iR [ Diaz and
Sligo, 1997], #3-1#R T 34 4~ GED Wi H, X H AR REEE T B F R /NI RS R R
AR, NRFTUED, RO EMIFERE (51992 5T EF ZME K EREAHEL) bE
& B EER B AN . B MEASL (million equivalent assembler source lines, & H I FEMILH
HERE) WREFREREGHTER. A TXARETZEAME #T B, FABMTHRELRS
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BB TCGRAE P EIATHL [Jones , 19961, W 3-1 FioR, PR REMEGE I RBENE MmN, 85,
REARK MEASL (BAS/PMTRENENMCHRERBEEITR) MEEA#TER, IEER
W, BEREZPHEAEWERGERE, W, R3-1 REAMWRSRBEN 2 BT BAH LK EH
o (BEREH 1 W AERAERITERE, HKRS 1 K5 EBA FRRMAE BT, )

Galin #1 Avrahami [2006] 4347 T ZATZESCERYERI -FRIET A0 85 NI H, BIIE A6 CMM TR
AT —AHH, XETESRIUE (CMM 23] 1 B|2k502, CMM 4502 BIH%H 3, S4), XmE H
RISHREE (S5RE/KLOC) PETHET 26% ~63%, 4£7=#% (KLOC/AH) HELFT 26% ~
187% , ;R THEHPETHET 34% ~40% , T HEABFETHRT 28% ~53% . SRR (FRIK
TR AL R ST BB RM A BANBRIM TR MFREIEH=4H, TEEHRT 70% ~
T4% , Xt FTRINBRE—H (CMM %514 B4 515) WRAT 13%, BFEEIRE 120% ~650%
8], #{E% 360% ,

%3-1 34 MERFH GED HEMSER (MEASL %% “1 BATSMTRERS")

X FE & F % 4§ MEASL &9
CMM £ 51 mH K . R AR R
14 3 1.0 — —
2% 9 3.2 890 1.0
34 5 2.7 411 0.8
4 8 5.0 205 2.3
5% 9 7.8 126 2.8

HATREHFREENATYN “H—ERIEHES” PHHNERTUER, R FBkigLn
ALUARE], EERGHE T MR REIERAERN.

SRk ESEEA REN— N EERE . RSB R EK  T AR 8 & A 4
HEM, B, 1995 £, HERRERHEHEARA T ISO/IEC 12207, —A- 588 B8 44 4 B B4R
[ISO/IEC 12207, 1995], 3 4£)5, XEHRSETFTRIF$ S (IEEE) MEFILWEYS (ElA) &G 7T
EEHftniE [IEEE/EIA 12207.0-1996, 1998 ], X-MRAWUIFEERGF L FT LT “BIELR”, ¥
AT LB H B] CMM, 24835 3| IEEE/EIA 12207 Bdr#E, — NEHRAMHMAE CMM & 3 RiRHE
[ Ferguson and Sheard, 19987, 3 H, ISO 9000-3 BlZE4u$E ISO/IEC 12207 BB . XA T 72
P tb A SRRt ARt 2R 2 A AR EL B R S 3 T B IF MRk R G .

RS BEGER S — RS IR EE [3-4]7,

WMRREHE [3-4]

BAHMRBEAFSBRSY, BASLFAELLEFTR, AHEAY “BRAHLRE” (No Silver Bullet)
[ Brooks, 1986] # L& P Brooks #+« T A4 A P EEGRARE M, X P& T8R4 LM
FR&)mKIL ik, Brooks IR A MM R AN, eI LM, RBEPRTLE, UESKH4L
CHAGRAMIEFETHALMKE, #REATIBENAARTRAE— AN EEHE XRHHES (K
“4RFT),

ZE B 7

L —SHANENZE, 3.1 TABTR—TE. 3.2 THR T HEXNRERPIREANE
. BMETHFARET H—dBOBOTAER: JRW (3.39), 2R 3.4, BiHR (3.5%),
STHH (3.6°7) FOPWHAR (3.7 ). 3.7 1 ~3.7.4 5, PEIR T IR 03 1] #4540 00 38 A o)
o FE 3.8 Wi T RAE4EY, FHEAES. 9 Wi TiIRK, 7£3. 10 W THE -2 B &6
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'&*ﬂ%¢lf’fﬁi2lﬁlﬂ‘1%?§, HHME IR B IEERR . FFHBTB (3.10.195) . 404kBr
Bt (3.10.27) , MEHTEE (3.10.3 ) MEBE B (3.10.4 W), —f4EmAPRRNEENRE
3. 1 g,

ARERBIG— MO TR REGE (3. 12 %) . MRS B ot m e =KX 3#17 T i+
i, SIEMENRBERA (3.13 ), IS0 9000 1 ISO/IEC 15504 (3.14 F7), 3.15 XK A4S BB
BRI R ABRHTT T S, '

#—F AEES

F1E “#—-PRERS PHEREXEGLERT SKGIBRARXRKNAE [ Brooks, 1975;
Boehm, 1976; Wasserman, 1996; and Ebert, Matsubara, Pezzé, and Bertelsen, 1997 ], {IEEE Software)
2003 £ 3/4 A AL & T — SRR HEMXE, B3 [Eickelmann and Anant, 2003 ], i€ T4t
a4, £ [ Weller, 20001 #1 [ Florac, Carleton, and Barnard, 2000] witif T 45 it #8485 40 00 S0 B
R

TSN TAERBBEIHREE, — B0 AERER [ Beizer, 1990], AHHE 6 ELUKK
ERREN “H—-SLREES" FEEZRENSERH,

[ Humphrey, 1989] XT&#10 SEI 871 B ARISEAT T R MR, [SEI, 2002] XI6EH BIRBEHL
RISERAE T MR, [Humphrey, 1996] #3RT A1 (PSP); PSP IR ISR INIAE [ Ferguson
et al. , 1997] ¥, [Johnson and Disney, 1998] X} PSP A9 7ERIEEM* 4T T i1, [ Humphrey, 1999] Xf
PSP I BAAK{F it #2 (TSP) #4177 #iik. E & PSP YIS A M LWL R7E [ Prechelt and Unger,
2000] HEAH . MGE—IBHFTY RHEHLFE CMM &5 2 5 3 —2 THEFE [ Manzoni and Price,
2003] 444, [ Guerrero and Eterovic, 2004] #1 [ Dangle, Larsen, Shaw, and zelkowitz, 2005] #iR
T /AR SLH SW-CMM,, (IEEE Software) 2000 4£ 7/8 A Hl# I B4 I ERBEF M3 E, HHE
{IEEE Software) 2000 4E11/128 Flvh A 4 £5 PSP T HEIBICHE,

W& B EGE MBFR AR [ Galin and Avrahami, 2006] HHBEREN A, [ Pitterman, 2000] $4
FRT Telecordia Technologies fI—4~/NA N A B BB 5; [ McGarry and Decker, 20021 FAHT
— M EHBEBR A B/ A R BB E RS 5 F9— 5K, [ Eickelmann, 2003] % T4 H1S
HYHAF, [van Solingen, 2004] R T R4 R BGENRA - B2 /3#7. [Dyba, 2005] FHMT
L5 AR AR A B R B R G R R KR

Lo Bk a9 R 3 B A [ Conradi and Fuggetta, 2002] 1, [ Borjesson and Mathiassen,
2004 ] #R T BIEEHA 18 NARFE MRS BB H SR, KEH K CMM 3 E R SEI CMM
AP 3% www. sei. cmu. edu, [ Rout et al. , 2007] s # %t SPICE i H & B i ¥ f, ISO/IEC 15504
(SPICE) M EHIT: www. sei. emu. edu/technology/process/spice/ ,

[ Ferguson and Sheard, 1998] X} CMM # IEEE/EIA 12207 4 T . #%, [ Murugappan and Keeni,
2003] %t CMM AP (B dRRs@iirk) ET . [Yooetal , 2006] R ISO
9001 1 CMMI f /7=, [ Blanco, Gutiérrez, and Satriani, 2001] #A T — M E8FE, HPEFTKY
400 MERABGHERE ISR, '

)]

3.1 S—dBRKHIRG? MEANER,

3.2 Hi—WBS5G-BHIET (UML) ZREIEXEKETA?
3.3 ERATREERE, “#BY7 XAPAREEKEMHA?

3.4 G—dBK “BE" BHAER?
3.5 BIBXAMEM . FEMATEZEEER.



BIE mHILE 63

3.6 BALMAPRANRAREZMNERGURRHEEF TR Fi—dB R m R XA FE

7

3.7 BETRTAERODF TR BXHSTERSGS I - TR FEIEA R G?
3.8 FESF TR TER. BXBNTAERSS I - TERESFIMFENES E X7
3.9

3.
.
3.

3.13

10

12

.14

.15

.16

“Ha{RIEIR SQA THEAMTE", HiTieX M,

Httafkild (dn3.9 WETR) EEMBBREBRERMNIER?

gt — BT EREr B BN AT 32T N A R B R B B, XX AT 2T R4
EG—ABROWENBRY, R, ATAS -1 B—HRBREELERN?
YRRINISE T Antedeluvian Software Developers, —MREBEF=HIAT, WA FIMBRBER N
1%, iLZABBATERBRNE -SRI A7

BRBERS 1 (WAR), BTFERSHFHKIE TREEELR, B4 SEDEIARFIC N RBE
R0 RBEE?

(CFHTIH) WEMFR AN DRABGFEEL” PRl CMM &5 1 MASRFTEY, B%T
g CMM &3] 5 MARF R HHERA T ARE?

(B LREEY) REBITHIREE [ Agrawal and Chari, 2007] KBIZ, REEFTEF-I%
35 MARG? BBRHNER,
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Object-Oriented and Classical Software Engineering, 8E

7 A

F£3B&KR

o M- NAR RIS A TR,

o 3 AR B 4R R S TR LR 0

o NITEARE B RGEERE;

o FMRF NS MEBARKNESTENEH,

HRAERRN., S RFNGSHEKRGTEN, RENAFEEBERM,. RTATENALEIFAE,
K MELAABHHSER, MRARESEAEGE, BREE” N, MARREEHEE,

4.1 NEAER

KA B ey — Bl A B R AT R A B ] B S, BT, 7= 6 U5 B —
FEWAR, RN, G0, £, BAE2 5 2 AR DA A R, TREE
EETTHEARA A SUATAR, Br— A hMTRBA SN, PR, BIHES THERE
MR LR SIS |

iR | AERBIER (1| NEH—AT | FHTHER) WERBEES A ARLAE, B
I REUREE: MR ABRFRTAE | ERERPR, 14 MEFRES A ATERE.

XMRITAE, TR, 4 B RABEASE | AR, T ELGR B 8 R AR AT BB MEF 1
BRI B R R R, TR R 5 TR, A5 SRR R, B,
R AR FATLE 10 RERRE— RS, IR/ SR T Ll 10 Ak 7E | RE R,
BN, —AKRAE 2 A BRET MR, EARTEM 22 LARE 1 AN B A H—
Mg,

BT, BRRMEEKHOESRLTUME, BRARETXANESRREHHN, 55
BARAR, T/ MRRZEESAFRSRM, UMK EROES. RT/MISEURER
WA, MR Z IR B I A R H TR, B, BRI B
HFAM ml FIm2 HERE, FERMRTELTE, L, FRFL R A nl SRESR
W), MM T m2 Mk, S TERIG n BB IR, BB m2 ALK, (23 A 2 B, ST 4
NS, TIRES m2 REEHHER S A SK, RE m A
th W TIRR; WA TRSETRR, TRIE%R
BRI, SOPEf S A rh i B B D A AT
GBI, MR SRR RN TX, Fh
INABYSLR M, AR S TR N AT
ST, RIEEN ML TSR

B 4-1 55 T HoPE BN TF 52 2 72 10 55 — B B ) ‘
m, FERMEM A HENEIARZEA 3 waga, B 3 DHRIELARZ RN
AR TARA SRR T, RS RS R AR = ) R (X2) EEMASR
T, THESERTR, B BAERE/ N I 4 6 * TARRBBRE (B2)
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WAR, BE4TEMARMADNE, THEREK—FEFERM 3 PTATIHRARBLSHIETR
TR THE, BHMAARA R, BAER, @ eSO KA HE A/ XERT B ERE
E, XMAEFRIHEMERTIEN, X2 Fred Brooks H3 IBM 360 HHLIRERSE 0S/360 AyFF Rt R I
# [ Brooks, 1975],

FE—AMRBERAR, EREETHE N TARBERA/ E, LHEERTIARNLES. X
TAEH S, BFRAMSI S IRERARBEE S, HmEEALLIAR PEIL TR LA R 2Z[E 44
£5 . E—E/NHERE, —AMATTRUARER. BB HANRI, ZEHERALH2 ~3MEER
FINASER . B TFIESCIM P B M F/NA, BRI T 72 SC B8 () B B i /N 4 U BRI [R) B RR R AR 2
FIUATEARBIATHAR, BROTERASHRMTEBHENRID /NI ARE R, X5 5 AH RN 0%
P RRREEH TR KA TR,

WBR/NARARA TR R REDMERFR/NH, XBEHREMHTE, RHHEMR
S, RERDESET XPRRRT RN RRER/NMAR T

4.2 RF/NEAHE

1971 £F Weinberg H KR TR IENMAKAL [ Weinberg, 1971], RENMHANEEB SR ERR
2 (egoless programming) , Weinberg #§it), BFA#HIERACKREHNG, ANEZLUECHAFE
A, PLXEER A O R —FELSE . R — R, BERMRIEACHFROERERA
R —FELE, WARBERLABPRER, WREHR, WHEN “bug”, HWAERITERBHARZ
WA HF, MRREABA N AREMERNTE, RALEENIXAER “bug” (LTEE “WRHRK
BAE [4-1]7),

MBERBMIE [4-1]

K940 H97, M EREFILF LEAN, ML XS EBA T ARfeis P o bug A RAZ R e
AL A AR A R 2T, A SE BN T % 65 —FF 3 % Shoo- Bug #9°% & 1 A A b k)
T—&, B RMAE LB RRLARETRAELH.YA, A Shoo-Bug Kk FITRAARNKG P RL¥EE
bug, %K, HRFMNBRT LAZIRL G4 HMIEFH I,

Weinberg fRILBF R AT E ACABXNMEN FERTRGE. HSURRELMEREL,
BERNMERERELAEREY . 80MEFROIER/N G EAM S AT SABSRFHER, 4
WRFEHARTE, NZBERE T EEHFTEZNESL, IFFEMN Y RHERELCFEMY, ™
TR7 AR R T 4R ANAE N — BT S —F R . —FBERE, W BB RE
FAIX AR AR A

— 2K 10 A TRGE RN PMAHAR—TRENAE (democratic team) , Weinberg B 5 E B E 5iX
BEI/NE TAES A R, REESRITHNT T ERE, Y- MEFARADNEEENNE, b
R HEFAFERERT, i1 —L&BhERET -REANKEEGHRA, Mk, —TRE
MNARA— R TAKEE, BEAMKGS, SERFRRERADEGIBN, BE
B RN B AR E R LR E, '

Weinberg IR B — M FRHEBR=FHR E/M4E, 2HEEAXNNALZ X ST (BREEX,
RENMEEHS) —EHSER, MIELIABEZXNRE, RN RVFHFE/MEARTERR.
SR EEZKNE, HEANZM (FHIREEX EHXINMR) F-HERNEE, 28
BEXNE N AT REZRER, ZEMEEXEEIFIAUAR, RELKHREEFERIFIER
—ANNAMABI B —ANAF

FrEitie R B/ EE
RE/MAFEADH

RIEAAFTEH—NTERSARNERERNFRSE, RBMEARE, RENMYRABRE
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. AHPEFEEEFEHFRTREER, EmUDE Rk, Eihd—=e=, el oo,
LAY ITTHERE L Eflfe ., B4, —-H-4 15 SFaEna ty P AF o v1E-f el B4 1) D oA e Bl i
R, CHEESH A BFITA,

Wennlorg P\ RLEAELE B R RERCR, REEMAFFREIN, 4Bt BT TRk ea . B
Weimherg (4880 B R RS TAMIEMNM. Ml (KFALT -8 2 L FO G 218 A g i i
. mH LIRS, WTR TSR M E N Montei, TUED L MR AR A
| AR A RERT T A e ey, 3ede il B R R e ARG e iFn R RN BREMEER
fE— Tl P T FREE F L RO e SR i, [ 3BT L AEEHRL . I ERET. &
WER LA R b, R, L R EF A TR S0 R sk ] B LA — HAT T
H—THETRIR R eI, A —F ML NSRRI TR AN, 43 \sEdt
ioge ot oyl B ey

4.3 ERMETEFRNEARE

HWH -2 M6 A NE, 2 AZITIMENEA 56 TR, 2020, 3 A2, 1 A2
M. 5 AZMEe AR AR RS R 5T . Pl R ERE R 4-2 TR E 6 A
EHARRE S T AR AN R THERMRAE . T3 TR 1 F - o B 0D R B (R
Nl

BEAE % B 43 fhompt 6 A8, BB EhE 6P, (AHAA S Flm il . ol BB E
FER [ chiel progrommes ) BITEERS, SEMEERLER SR ENEMNE . BAEFFARI
£ fit b AT Taebhdirr | Hrooks, 19951, GA-T-SREEER D HEARMEEY . BFEOFED S i S
Oh. e @ mpa R UL ke A, Fla DR e e B E R R
M A W T, B TR [ upecialiewion ) ANELIH &1 B P R T B 00T
AT, TR RN RME Chiemrhy ) S SEHE SR ORI R BT 50, AU
e =Tk e P T

]
i {H""-\-.. '-: "
\'\. . . .l_. 5,
i AR
LTy R BERR (]| THRES | frEER
S0 T
R e T & :
y ;"Z}f}\ i T ‘ i
o | e | | wew | | omaa |
M4-2 o TR TEARS B 43 FEE £RF R AR
o] 1505 e

LB B A Bl Mils TERER | Baker, 1972 . fH Baker & 30 55 G080 R — TS S &
HrFA R 4-3 Arel, Hh TRAA . fEDD FARE S . SRR -3 IR IR, SO
R, HAwsl, FniE s, SME R CEENES (b ool luguags, 0L S0 CIER
AE-7-Ed MR EH FRE R &GS A TR TR, TRFARRE THREMSEE, 0E
Tl MR R |, R EET R R e A AR, HrR A R & R E
TS PR TR TR . e -3 B, ERAR A R A AR, A A
ENAEEAIE D, 45, FEELDIEE AR H e 5 FRTA A S 5T
fLEn .,

#EEXB (bockup programmes) FF RS FIIER, RASLEBFARL, AFTEES S8, 4
DlEWEa T, L, SEFANEESTrOS TRErA—EFRET, FHBE S TRFR—T 5%
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ATHEAME, 55k, JikEBRFREPRARTERARGT, S8 5 R AT B AN R 50
Rl (15.1145) , FHRSAEA ST H BT GES .

A (seoretary) —AHWEE N, —HE, BHHHECHEEETEE. TREHS, B
RITEALHERESFWREEN AN, ROEOENEFREIENRAZ . RAERS
(programming secretary) FE—AHIKHMABE, TR ERER/ MM A MEEL. BAREIB
DAY, BERBRBEPTR R E, BFE GOSN, XOERRFEE. ICL ANREEE, BF
REMTTREERFCARERS, HHESBRRRTIERVIETRINER, Hi%. S8, %
8. PUTIHEITRRAS, BFR (programmer) [ I EHRE, HAbK T AR i SR A 45 AL,
(B NSBRR-BEP T H R, —EAREERRNEER—A.)

ROTRERICHEHR AR Mills 71 Baker BpI 082, WA 1971 42, IEHREEANGS 3
W, BEEGRIREAERET . BFRIEESE ACOLRR TN, 5 EESA LS HRS,
G, WK, WSS, 4.4 WHEEGAEGHEEAE R/ NMLRIRE.

4.3.1 (ALHME) HE

TR R/MARAE ST 1971 £l BM AR ST B3I E (AARH) (New York Times)
WEH GRABENSE ) . WEXAEARE (A4IR) ML BHEYRRENSX. i
FRGEBOHAAR AR M EENSEE,

Z B MBS A A K —I5, Fln, 83 000 74888 (1OC) BT 22 4H, #8717 11 AEH
$47, 1S, SRR RERAEEHA 12000 fHUD, KE0ABERSN6HEE%E.
LER MR R S PR AT 21 4818, 5 1 FMEF 5 X OUR N i 25 2MEiR, TENER
B4 ALEHS 10 000 FHABHE SR, R REERBER—BYE M, EE—4
SRR R ZBIXR AR BT T 20 M. EEKEEN, ERE— LG TFRF GEN R 200 ~400
17 IBM FF R840 PL/LRIF) RIEHA [Baker, 1972],

R, EXNERWBRIZE, BHARLARET TEFA NS, 26, FERIVY
0 HEAEER /MR, ERE0SERESANE, BBERR (AAHR) K5 ERESA
EISBa, Wit4 (AR THMERY, FAAELMET A A EaRMMERT

—ATRERRER, X IBM ARK—ARERE, & PL/MNKER, UIaRER SRS
LRMEHY BM AT, BLT— M, FERARMORAZR, RERENE— I HITHR
FHWRT . BoARER, BRI NIEA. PL/ SRS SR ZTREN LA AL S B 6 45 Fh o7
&, BE/MIPREFR, TiEEH IOL RBMTARRNES OB, BEATENBER ERE
B F. Terry Baker (95 5K ¥, MRIRFIER D RARER (superprogrammer) HIA, b5 HEERF
BEAFHBRFRESHNA RS 5, B, Baker B MRIFHEBEMNTADE, TLBL, Mook
B, BRI R AT B RIS WIEE

MR ERERRMAER, WEEFR /MRS TAABRE. RS (AR T HHE KR
BA N, VFERITE SRR T ERF R NA MR, %A iR EE R [ Baker,
1972] ShHIRMAELG N EES R/NIEVF S E IR L,

4.3.2 #ZHNEFBEFRMAEHNARTTHYE

RITKBEEFR, BE—EATERF RSO EEESNE S, XN ARERE, Kﬁﬁ
KPHBERARS, RYNEBRELARRS, TERFRANTAERERERE. AN, —
%m¥mﬁ¢ﬁmﬁﬁ§mamﬁmm%ﬂzmﬁgémﬁmﬁmmﬁ,mu&mgiﬁﬂ~¢zﬁ
FERILERK. |

METREREERT, SEFROFREERY, REEEFAS5ERER —#R]AE, W
B TEIMIE, FBLEEFRIE, SHERRERGH4RERAEERE., BOETROERER
IR T B M XA A
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A H BT, i AR TR T F T R, FSRS TR T R
T4

s, FEMRAAE, Tl Fuder SHEHEY LRGSR REE. B RS AT,
BRBETR, # #SHi AR TR ST RRTE I AR (A 10
) MR, Fi, EE AR S AT ., RN b AR R R R A e O
H ARSI IR o SR R

4.4 THEFRAEMRENEZ SMYRERE

RildR—rEEmE. FNEERENBREE. (WEERRENTRER AR E, &
ST (6 27F), BRE—-RE0aeES . ERTEA T AR TM, RRAbLE
IR BRI TdE , M, FERFOREREE, 0o W, W R AT SRR
L. IR, ARLRIFA U RYEE, 00 s # k8 £ S F M, Wk AL RS airE
el o

AR A O AR R I 0 A B W | e
T, EEH DT EWEDS . LS el |

FUA R o PHRE, (AT, 18R @ e St AT o ;kffn%ﬂ

vy —RhEms (tram leader) , FWDEATE S g e Ny vl
PRHATEE® S B -t RAARR (ke | gyn | | men | | mea |
mansper) . 6 IR AR R ET S, T —

b RO 4-1 B, REMRBENR, & | i

FrAUFAERE RN Ty R A M A A e B TR =

T4 F AT, WRE 57 O 55 ) B 4 BRI

11 A Rt o 0 e i L% T 31N o O 0 81 o - A 8
BEAgl B b AR . B — . o T R R A R — i i AL A L A [ o AR
PR ER AR AT O R R TE T, AR RS MR AR L AR RS PR R B R
V5iTHr, hIL{beli T e T AT A MRS, (A, ANASEEA TSR E, B R
IF B e T B RS AR . ASErER ARy S h TR R
A KT HR:

LT AER H AR, bR 2R A S T e IR ot AR RS L | R BAR, SRR
. SRR, R R T — Tk SRR R A R A, oy
St b AT A MR TR S e 10 EEEEAD JEA AR ST AT, MEnw A
FEHLEH B ENEHEEC RS A SERA IR -ErAnR SR EN SRR
JmEE

Bis 0T Eebr EA ol B 4-5 Siafefi R, B Ba—rHRE T sy
Mgh., EHEAMTEDRFMES, TRERETNELAH M EAAS rHRSTH, RBER N
AW RtEs, MR FES BWSES A TR AR A0, TR E - EEW i IH
e B -

(N el S T 0 S R T T o o T e e o O s i ey B2 U P e b BT B
Bioka, ATHESTERA+TE LM ASHREEE T, ERR R, FF— WA,
e A — - AR R T T ) b A F L R SR, EERRIAE LN
B T 4. T 80F o -ard-T0 5w R R EiR AL .
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4.5 RIS B 0 AL LA Y

Bl

S ] e

= e e
d____.—-"" T
e
e \E_ _
R [ —— P —| p4em |
AIED wra:. | | | | BB |- '_&[m ] wire || m'i;ﬂ—-_
e \“-‘-\-"\—_\_\_'_,_4-'—'

|—zeprtitm |
B A6 B4 5 B B Auig b I & N A A T R

4.5 R -8EHNE

P St Al R O A B Microroft 45 TR B A ALE - BV [ Cosimarn snd Selly
1997 ], Micrmaoft Sl R1EE ¢ - RTRIBRH T 0, WL Windows 2000 £ 3000 2 FITHM, H
3000 £-T-FoPF 5L R E T - Windowa NT 4, 0 00 8L TT 3P 230 [ Busdnes: Weok Ooline, 1999 ],
sh E1 2 S0 R R LT St T DB A AR R DA R S N — T R

296 WP i T R — B e ar R A |, S R AR T TR T R L SR DB A AR R RO
B, A - BESEE S R4 SRR — B A A I B XA th— R PR
TIEEST, h A ~E P IPA T s — A — TR 3 R M BB S
FEMEEEA, e R O T (SR AR L2 BT, A RN
SRR R AT O A 0 . R R T B M, PR E A MR
e AP D A BB S TR

ERFEMREL R, - AEERS TS AN, AL TRECEHSEE: B,
AR FEEARRE O RFREREYT A be--m THE. i SR N S il
FIEM ST (SWiHe-3),

Micnesodl B9 FF 4 S MAROTA R H T &, OHP— SR RATTELR ., 0] & AW e
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AR RMA R R BEES, METRPEXKTIE, Cusumano F Selby #BiX L AE & IR ECF MAITAT LA
BRI, 2% E9 MM EIKES [ Cusumano and Selby, 1997], 5—AHME, R
— M RERCUBER T RS Y XE R LM, WR L2, RN KA A A G R
HAL LK TAE,

(R 25 - B A= i PR AL R FNAH 5E /N A — R BEFR R LA AR (-4 SR Microsoft —RE LTS 7
XIRATIRE . Microsoft AF] A RERS - BERBNER, EE—d—HAELRBNEEEMRNG
TFREARNELN, UOERIFEY - R SRR AR A b AR — N2 Bl B — 1~ Microsoft, {HE,
FEHARHRA P AEE B SR T MR R B Sk, H—FE, AP - BEMYH_—F#H
RF—HITEV KA BE - MKRE RN R, 3 H Microsoft A FIMINR B TRIFMTHIF L, i
PR R R A

4.6 fEIENA

1E2.9.5 FTHXMEIEN BT TR [Beck et al. , 2001], AWM FSEE TR INFTHR /N

HFHEABEN A AE8TFIFENREAERIMEF AN/ NRE A RE, 288V,
XEL R LEXSRFE (pair programming) [ Williams, Kessler, Cunningham, and Jeffries, 2000], iXfbJyik
Y — SR S

e N2.9.5 KR, EXMBIFRAHLE HBKXAMA, REEAXBENRE (£%). 6.6 W
B, BFAMKaCHRBERAZN, SHEIEBSFXNRENIPER, /5T
FRZ~A—TEFRSWEAG, 55— 8RR R SRz,

o AR H MM EMFHERIT, BFRERF 1T E, HRRWHAARRUET T, FHEHF
REFROBRATEBERTE B, FTRENLIFREFRITFR, MR, WRENRE/NATK
—MRRBER, H—ITRETUSERS— X EERAER SR EF E, S—F0,
SR /NA B B (R SR TR B 5 A O AR A B, IR AR ER B TR RS R,

s HARTEH —FTHAUFEZBAREENREELARNEEETNKERBEBELH
2.

©2.9.5 ¥HepiRd|, BAGM/IMNAMAYFRA HEN—EREBE KBRS, 3T ABEH
NHFFAR, BER/NMAK—MEURMEEE (4.21),

Xk, REBIMBFAER -8B ETENERALRAIYE, HEBRP, EERAMBENRE

=10

[ Arisholm, Gallis, Dyba, and Sjeberg, 2007] HfiiR TE5XRMBH— BB FEH, 83t 295 4

RS (99 DA IB4XNF) gRAZSM— B O0HARN—REXNHREBIES), MERTEEXT
WA Java SRUFP= A METPES . SXBEFRATEMN 84% W IR ERBTHAES . BRIBXTER,
— i TRIFA B ES S B RS RE, WL TEETE,

BB, W2.9.5 WA, X 15 MATFFRANBFTHEITHRSI T BNRE S E W MBRIR

% [Dybé et al. , 2007], BHMLEIERE, BERERRTETFRNLSBMRME ™5 RFTERROES
MEEE. BR, EXTMTIEBATERTEZHNRR, BIFAERENELRTRES,

4.7 FiE&mE/NE

IEARANEEEFTRAEMRRII T, ERRHN, REFREBBRIIGERME™ SEEEHFRE
AP, BEFEFEAY HIERANEEEERA/NAER. IR0 (B B R
), BE/MASIAEEY (BAFEPHEERIRE). WEREBREEREH; B, 4
RSt S A, HEARBTEH B EXE, REAXEEL A ARERNER, PEFHR
I E, i Linux 1 Apache F2EUE T R KHIEII



B @ ,E T

SMARFEBNNIASEE FTEZETHNRE: 5ER—IEBBEESF 5 BB RS 25
Z=H8,

* A TR HEEB AT R E PHRENE, iSRRI NZTE “HE” REE. ~A

AR B AN DR FAE Y —RaBRATH, BREMBEXRE SR, >RkE
)UENA. MAZEFEINETEIN, BIPEITHEE.

* ETE_ANFRE, FEROGLWARSIMITET B RN T8 251k BB B A 77 m s
e, Slin—MARREREFT MDA RBORERE. REEIMNTUEEEERCHERE
BAET, REES—NHEAERINEHFHNMUE. B2, BATNZSESENKRE I HF BN
HPREBNEEEB HBABMERNEEE, ik, BAROERBANES TEERL
KMsmE Eo

BAER, BRE—1THSEEERRE, BUASRIIMBESEENETIF. £, JF
BN R R SHEBREDBAIEME TR B THRAXEFERE, FRAAEFEHXBAYR 1
BRAESHONA, X—RREE. WRARXHE, ZHEEEEKM.

BRI FFRIT R 7 — A R FFR/DAR G B RE. 9.2 WIERBETIWIRE, BFRZEAF
EERBEKFHERER, BERFKNE BRI H KRN EEAA &8GR, BRIERO TEARA
(2.9.4%) BHBEEIHBAREITNBRRTRET, AHREURRTRE . IRENTEAYIL
FLAEEMAFR ™A, ANT/NMIRE AR KRR FI

BAITER, — DRI B KRR E Y BiRr- ekt . ARE R MEURZL/NMBREIRE
—MNAFERE/PMAK BN S HAL T A BF LBAEXR,

4.8 ARfENIRAERE

ARBESIBRBERA (P-CMM) #REEMFE—MEARANFTREBAELE [ Curtis, Hefley,
and Miller, 2002], EFHKARES RBREHR SW-CMM (3. 13 ), BRAFRHNSHL, A S R
BERH, HirEAEEEN ARSI R R A E S .

B RBERIWAE CHXREBR (KPA), EHE—MMAKA T ERRAERW, FEH
W REK S . Fln, MFRH2 (FH%), KPARHE: RERT. WEMPE. LA,
PR R . FEUIAIT R LA B, SULAXRL, MALGENES 5 &) KPA 4. EZENET. A8K
BENBRG AREEA N REHREE,

SW-CMM £# /K —PMHANKAIBNER, BARMIFENIREN K. FAF, P-CMMERE
—MEHANEEMARANFRKOER, BARHREN/DAHRNT 3.

4.9 EESER/NAER

F4-1 PARBEFERK/NAAAM LS, BAEHTAEESNMMHAKANET, BEOE, BF
—AMRER TR URRGER/NAAAWFA RS, REELY R, oTRURSRA L TERHAL /)
HAEE, AR—N/MANBEIERREERER RS, SN FEHPMEEUNLE AKX
BHARRC (X—HREE), fin, mRAREEEREARNTHHERKBIAR, BAERAE
L.

L, HATZBUNAERW 4.4 WHLRKEL, BIRA EBF R /NI R B 5FAER

BUOHF R/ PMAALTEFMOHR LERRE, FE B AFTESZ 8 RN 22 T8 % 6 50 A 3h
Fi1%, MARBTHREFRNE . RECLTFRTRA/DHIT TP, ERFEERGIEE BN,
R RSEREARR GRS

MBAREKMA T W REA XD AARANLRBEE, RAER W RE> RdE LK/ A
HA,
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F—4 KeEIBRMD

41 XEFNEALFENEBRAR ST EFLHT
T ® & B A
BRI/ HFREMIRGER, BUARBE | ALROAKSBHEOTFHARE
(4.2 %) B, 505 TR A S EE M
%ﬁff?§?¢ﬁ (AwEtR) TEMEERDZLE | R
B LR R /NI ] BAS (AABE) T E A H
(4.3.1%) HEE RIS KRB
B RAE N ﬁgiiﬂgfgﬁigﬁfziz BRI SBANAASE
(4.4%) e ’ SN, FUES 4 8
% - e/ BRAIEE, BEARFRENK | 75 Microsolt 24 T 2 S ERA FH
(a.5%) FEHFTE S e T
BFRAMEECORE, mE—
B I BERABFRSARE, SRR N
(4.6 %) WEFRTLAKMBAZT, RBR | oA ESHIPREREHIK
ANAFTAR
RAER, BaUENESEN
FEUME (4.7 %) AT B RS AT HHLETES S

AE B

HRITRE/NMAAS, (4.1%) BRREME (42F) MMERNERFRPE (43 %), (44
BHR) MEMRI (4.3.179F) SALANEEERFR/PA (4.3.271) ERMK. REHET—
A ARR TR AEAR (4.475), 4.5 FPIRT (Microsoft ARIFRIK) FF - BE/D
4, RETE4 6 Wit TREESE/NA, HE4 7T Wit THEEKM. 4.8 WHHR T AR RBER
B (P-CMM), BJF, 4.9 WHRT hE S EeME LHERNPMHEALFTEROEER,

H—REES

INEEBA S EER [ Weinberg, 1971; Baker, 1972; and Brooks, 1975], I iEGERIEH 6
#ER [ DeMarco and Lister, 1987] #i [ Cusumano and Selby, 1995], 3&F/MHACH 3 & H A R
B[LAZE [Mackey, 1999] thik®|, /NASME R XA ( Communication of the ACM) Z47 1993
4£ 10 A FIFRE]. [Royce, 1998] MIFE 11 EEF TS/ B RBYNHACHERFR. ERE/D

HARRPRANT I RBERRNFTE, SIS [GCora and Lam, 2004] o
[k — #aE/MATE [ Cusumano and Selby, 1997] ##A, 3# [ Cusumano and Selby, 1995] &

“PEAHR . A [McConnell, 1996] tHR[LIEA T @RS - 8E/MH ., ZE [Beck, 2000] iR THRER

4472, 7 (IEEE Software) 2003 4 5/6 H | — 24 Xk FRIE T H B SCE, #5012 [ Reifer, 2003 ]
o] '[Murru, Deias, and Mugheddue, 2003],

[ Boehm, 2002] F1 [DeMarco and Boehm, 2002] PIJ (IEEE Software) & 2005 4£5/6 A A4t
BT EHELTROMWA . [ Williams, Kessler, Cunningham, and Jeffries, 2000] F#fiiR T 455t 4% 2 M ik
B, ERBMEREN—THRRS.

[ Drobka, Nofiz, and Raghu, 2004], [Flor, 2006] #1 [Lui, Chan, and Nosek, 2008] Xf%4&%f%%
AT T VA4, [Curtis, Hefley, and Miller, 2002] #13&FZ5%3 MR Al 8B R A AT AL (A T BT o

P-CMM #£ [Curtis, Hefley, and Miller, 2002] th&H N4, [Flor, 2006] £ TL2EHLIMRX (ix



FAWM ®K#HEHA T3

B) EXRE,

3171

4.1 BEHE-AREQAFEEFHFNR, RIFHL/NA?

4.2 WMRFR-AEFOERBGERE, ROMESVN? BBRRHEER.

4.3 BRRfd kN, MBRAH A e B,

4.4 LATH E SRR A R LR I R e /N A AR 2 B

4.5 —MEARER/MANRRERN ERXBERE, HFRU-MEEN/NMNEAY, BRRNER.

4.6 FEMRBPNAXH—TRARENE, BARFHARERMBERRE, /NG Ab L5 W RAH X
ROUSERNTERE, HRNEENDEAR, FHRBHFOESR.

4.7 BEHE-AKRKGEAFBERNIAREK/AHAALN—TO, 1 TO,, BHTEHMRE: HIPRFRK
/NAREHFREG=S, —H TO, kAL, B—4H TO, kAL, ArMHitEHEELRY
18 A= o WEHH = KEHEREAXMARERATITH, FERSTHEEMEE LY
ZR.

4.8 HFREANARRINFEF—NMIHERAR, RERAMITE - MBERBEFR, KRINfTHREDSEHF
B 55— AR

4.9 WfAREAES HRENMEOFECERAREH MMM HEF AIRETHE, MEK—1/NERE

TAHE?

10 R FE/PHFMFFHIED/NH KR4

11 ey 04— FFRCIRAS /N 2

12 XFFHRIE 1 AMRELIE, REXEH/NAS? BREFEHER.

13 ERAh/INEALLES P - CMM?

14 RE—-AKBARBERKEFEHATAN, RIMEEAF BRI P-CMM?

15 (ZFHmH) BREUK/MASETARERAN “IRAZFEER” &8

16 (R TIEBEY) REOBUTKEREL [ Arsholm, Gallis, Dybi, and Sjoberg, 2007] HBIA&, X&
WO EEE T R S R4

O



5 A

Object-Oriented and Classical Software Engineering, 8E

BT TH

EIJBHR ,
e BBV REMEFELIRFTARACHESLM,;
o BMHHE; ,
BRAESBHETRMN;
B RRA - B
BRBELGKRGAET,
it CASE #98. B oo £ ik
HEBARMN LA REEMNIANEAHELR;
o M CASE 49 F &M,
RKETRNTRERMAREN TR, BERATHREFRZNST TR, SRS REEMEA -3
#HHT. BRAERMGTE, WRERMBIRGTIBN/MHEFZEMETHRMEM™MR, XEEHEFHRNY CASE T
B (CASE BRI EVHBRAFEATENSEE) . AEELTEXAMERNKGTETIR, HAEE
i (4% TH, REEHRM (CASE) TR, SSENBEREEFH.

51 BREHKREE

BEREE (2.5 WHPAATL) B—ABRAEABHER, BIFE2RETEEARGERM, BERHE
X “RAIEEHANKE NEERRE, MEEPRIEEENERLE” M-k, EIKE
B (2.597) MR, ~K— T ABRZREEPENT 7H/ (EREM) FF. Bik, RNEAZE
PRERMBRBEHMARKEENRE, MEEENEPEXBOFF L,

EEBRREED, B REEBERIBREFZARRAER | HHMEER, LEEREM
ERHEAR, BZEREAETRMRERMANRAEERL, EXHERANAGEHSERREAMBIEN,

T T /N R SE BB AT 158 B ] HE P A A B R B A SRR
R RGENMNYLHIHE

AR R/NILHIHRERRBAER, CRREHF M ECMH, XBREGFENASE S E R
B¥E, EBEXMREBOR LA FRESHEN, CRERXEZLREEELS, TARMNASEE
A 1E) R

B —AER, EFHLAHE (Te Life Software Disasters) H RITT 51 45 Ft ik B3 B0WR R 3 3044
HE=FMAERANES. BA. BECRBR, S0 EFAD 1, 23, FHilk, BHFLUE

A 1; INSERT (FAA—FITF B FEMH);

¥R 2, MODIFY (BR—ITELHFEENITFIETE);

2% 3. DELETE (MBR— 1 CEFEMNITFIER).

EHRET P AN TFRHBFHEFR . RN — M EERITF AU ENES, WXEHP0HE
FEHHFT, UEBAREAEGYRZH, MERREEMNBRZE.

BIHBRIRNE S ERBIMABT SRR, mES-1 fix, EXHEES KicH:



i BHTRTA T

LBELETE Drown., [KSCKEL lacris, WONTEY Jones, DELETE Joocs # IHEEZRT Smich., €47 M0
17 AR AT ETF i ST F R B R T, )

Wi HEFERAMNERRAESER

W R W

3 o Toowd, i T

1 Hamie A ek Lainz, "Tiwaseville

2 Jonu Do 3d5, Toatitumn

4 Jnm

| Ziuith 131K Klm Avenue, O Cus
[alfE ol I3 51 Bras, 3787 A T B (H&Eh
i e 42 2042 ik g = ; I.-"Tma]q\,l 5 'i'.ﬁ-r.l
2) g it xiﬂgﬁhﬁ
AT 1 i E’ f Hm_
3 SRV EAE e

) MEATHEHHL, L
MUTEAEHGR, TP A 5-2 B R £ 2 M3

- ! !EhMI-ﬁ:|

T, WTHIEM SRS TR, RSN &
WRh . Ei T E b idE, IR 0
mir=4 EWmoet., FE. SiTERE T TR iy A TR . B, B
TN A T, T e . AT R A RRY EFRECRHS, SRS
FHHET H—TdEicRredn (From) SE—T0 TR SN (2hel) ST H.
H A =roven f 2hal b, 4§ Abel 225 ASGTEEIY, ERT—7rHELH DR (Leows ), &
AR T, WD R I S IR R A P, S A AR A (rRTETED
B Ll MR prowe i, A8 AR Brown DR EIR RSP EEN. HIET VSR
(Harm =] MAHELMFITE ( JTanea)y, THEASVTE BRES Srown (0 T, Harris 30 g4
Jarew id@ LW, AESHBAFA LIS P ERF—TeFilsE (vames), WA Jomes 75
dasmes ZL, #f Tames iNESAFET, BET —TIAFXX$ER Jones. SUERMIE S8 LG
B, Aol Jones E3, SREETHRE. UEERT—T &2 {Snicy) 8 F—5I0FTftin
# (EREmich) AR, PEEE CTesERT), HEmich B&T D, REIERED
FrEMEE R, 38 smich gy A e, EHFHEIMM 1% Swmich W IDEH ARG, o
Smith HEUE TN L FE AR S

P51 MFFE L fFacsmdorn

b LB 108 T54F T Er e |
3 Hevewi Ahel Abel
1 Hirsis Lo Hizsris i
| | 2 Tomes James Tarms |
_!'ﬁ'-ll'x_# 1 Fames domies Smich
) l_'gI!l'lil] 7 ~ Amaih 3 _-Fl_l'_'b'a:llb.l,lll,l_
= -I- l'owmnsend
E s
[ wr J[ ws ][ e |

M52 et —poESY 53 #EFE. AEEE, FOETtaReRs



W OM—ES SR TENEE

MHFT Sk 5-2 BPos, $8T 3, AIelafP 5-2 tPi o s te, T hilan o] 3-4 B9 2R (i
TERCEST. Bl & A HER R R 1 Dol b 20 A R0 FH BT RS R R AT AR, B
BE e PR A AR E , aE W R R BT RGEMN., MRS, SRATIS
AftEE . A, EEER AR OPREEME, R A E R R LRI
AR B 28 P 1 FETT o 2 TR e B PR L R

F#6-2 "R HEERT
88 i ok vl = (B A b ] L. EEaT) ARG
2. HODIFY ) R EIEI0 R
3 wnenes i W R iR

YrE it sk B > AN S TR Hﬂwﬁ+iﬁdiﬂhm+iﬁ

o 50T R < 3 T L. INSERT) #NHLR T AR
2oHonTEv: TEDRERTR
1. monasi, FTIETSEE{TR

s FEBEEA M s SRR IL TN,

L — R ROk 5-A dhR e s e g T, B S-5, IR R MR RAYSTE, R
LATESEN R, wa{n# el E s hasd. Hixmril 55 fEita—1 TE sk,
hERE AL EEmE S-S R 2 Tores, ISR Jomes, TFHYH
BIHE R R dunse, B S-3 FiEFFR, FAE S DR M IRRE SEE A DR L MEHE,
p . otnn b ] k| et ER e S O N e o1 B Tl e R = = 2 TS o B T
ANTNTERAY, TR F— i, T A Jonas, AELEMEE dones, EHEFFERO R
Jened iDRY A FEIRIE.

[ |

e

T 4-4  FHOTE i



K5l #£HIRNIE TV

T ETH: |
PEIEFE AT TAE
L e St AR
.--’d-.- -\--H""\-\.\_
o R
e D i
d__,,..-:"'"f T .-f"-.-f -E"‘“-hua
P T -
& B T bt o W T
. s R B Ta T AEERD
M+
MSERT MODIFY] BELET LS spRT MODEY DELCT
fiTaHr | | wHE ; jq TELL | | MRS | | B
mray | epida | (@) i | (MR R
_“HHH \\ f,-—*"
i [
Pl r
(A (A

¥ 3-5 MR CUCEM (iR SESE

B A | 4 R AL IR R, R &R R R, A
b — Wi T R o i L AT T, AU M LR R A T
R IS — R AT, BURELTT . P, RO (IS4 BERS, MUEAE
B R ME. WX, ETHBE 1 RETA ( lokahead) , BRI ST — TS D2 AF
— TR, SRR R-C. M FEY SRS, SULaES 0,

PEEE RN, HE 0 W MO TIF AL S R O SR . APt
. AR EFEINNFNTE FEA RSB S EE . B FioFmai e, =Rl
BRTAY, (e RO (T R BT BN, RRTAT SER A R, AATRLERT, R
R L CATE) T I OO AR R R R TR R SO A g s ST St
FHE L, D EHEHT R 05 1 TR EORMFEY, HFF ML ol
REEYE WA, B oA S me Tl B A T e A o e ] B R S e — FRAE AL,
AR TEEHBL, O EAR IR, ARE SRS T 22 MR,

e dr gk i Y Winh LA [Widl, 1971, PENTEOLRUCRIFFSE D, FERWER Pk
B, i Wink HLE AT 0TE, E5RNTAAE 2O LT RE. RETNLR—K
ISR, Al TR R T T, RNl LAY,

KRB ARG A0 TR, BB R R, BINEI O RS E  F
HFET-EH T ETHE IR AL

AR S 2 A T4 DS TR AR T KRR (R
EiTETED) . B teErY, EESHHTESEFEYEAEETETE, NSHEEE AT
A (divide-and- comquer) 332 (5.3 ), SOT-RIEAR R U ER AT R TER TR



78 ®—®Bs LHEIRRD

B, AR M AN EERE KX — KRG PR, B, XM AETEELEE,
BEXFARGAELESHNLES, GAZSREEOESETFRESHNRE P L AL ENEES
W, URBEFETREERBGEORE PR,

SESREE R, BA - BT R S — MR T 8 A R R SR B M R S TR
Ro 5.2 WHIHEXTHA.

5.2 ME -WESIE

BHRE N ENTAIBESARE, —F k2 AT i A e B2 T 9 5k R A,
XFRNEE - BB HE (cost- benefit analysis) , T HEE—MHEIITIERIBA - KBS HEHOH T
1965 £ Krag H.0-H-F/+ 7] (Krag Central Electric Company, KCEC) EFEREHHBEV KA R
%, YatikHh 80 NMRAF T AR, EH-H M KCEC ARIMEFIRFKE, HEH B ER KCEC
23 Bl WK S AT AR RE A, EETESTIL R A B LR AR A BN BB ERE.

AL — N F A RKAT LG AERET, MAZERNAMKE, B RXEE EmRAR
RSN, #H—Fi, 80 MEFRKAMIRRAET IS 11 MERKRERRRE, ES5-3 fix, &#E
TokRE T ERB, TH ERWRATHE 157.5 73%5T, T HALRERBIE IR 875 000 TR
%, FrLASBEEH R 245 TR, B—7H, TEEY MR MNBIEAETR], & TRAEBEMK
BRHEI VAR, 77 FOREE, RATRIMTEE: BanRe (SFREP) WBEbith
125 TRTT, EH—FER, MAH3S FETHEREA, MEPHEBENRENBIMIEL R 12.5 HE
JC, BRIBAMETRA 172.5 A%5T, WHIHHKEL L 75 TET. KCEC 2R Bl g it B
2,

F#5-3 KCEC MR E - B sriiin

BOO% B &
THYWE (7T4) 157.5 F¥5t BEHMEE (74) 125 ¥
REFH%E (74) 87.5 A¥5T HHBRE (RAEE—F) 35 F¥7T
FERERE (REH—F) 12.5 %L
Jsyi & 245 F¥0 J5¥5%:3 172.5 F¥7T

BA - B MTEHA BRI EE, —FE, BREBFTEME THRTR, Ml
IR G FE, HFIME (Net Present Value, NPV) A] FI4b M BY & A P 9ZE/L, WiK{F TRBE R AT
DMSEEE, ROAFRNRA ., EERIMIRESE AR RIA XA RA7 RERNTM
A A A O BRI RS RR P RaNE? ZBHHE O, RITWAIMHAITHKE? REKE, F—1
KFT= B AT SN PR MaE, URAES RN (BULTREREF)?

KREAEMWSEESHE, BTk MREEERL, SXEHRERESREEBR X
BRI ARG, XEEELASEANUEHEES SRR, ERETHEEMHIE. WRER
BIE, ARAE B EE R X AME T R . XMTRER L, mREMA
HROX AR, FFHELEEEPEENBRRBHEFRNBRE, BARTEEFHEE, HRNTER
[ LI ERERER, X TEEORAETTETLUERAMERSRAR

BA - BT ERRER P RER LTV F H BV ERRAR, - R0 E AT EILAL 2
W%, BRI AR L& R AT EE T RGRA TR . BN, FHEZGREABRERNOEGRTLUA
ZRHHFREER, QFHENXHNSHBIEETERS. ¥ TE-MTRNTR, BEHHEREM
eds, WA EERERNTRENBETR,

MPREAE (5-1]
£l ‘" BLEARMIAGEMNE —# (ATHT382—336%) Rk, Ko HEFERER
THRUTAEGE, RELREM et T2 & &, “divide et impera (£ MBZ)" —FH LA K FAEN



B5HE KHEIRIR 79

Wy (HEREPRF) £ TRT, LRAKRAELANLI - T (AL 10044 ) o RILETE
P, BH, “SREL” LEARAELETREN (Vegetius, 2 FAL L) EHP, £id
KA “OWmbZ” XR—-B B X R HEEFERETS - 545 28 (Niccold Machiavelli, 1469—
1527) i, 2R EAGFEFERRBXAHE,

FEl, “HMmEL” X—BETRERBAALAKL 330 547, KFAAEZE T 15561613 £6& X
F ] R L - HFH R (Traiano Boccalini) A5 e % T &g ey4ie + [ Publius ( 3 Gaius)
Cornelius Tacitus, F L5 £ FF, HHS6—117 %], HH T 1677 S5 EREF Bk, BRBELNE
MR, AP LA (FHARBEE - B FARKZOMREHN LA - BORAR), XHREHLH
HEAGPREIR, EREFHIAERGAMNGBRKER,

5.3 &k

SHATRER A BRI ERNMT LR (B2 “MRKETE [5-117), ENBERIBRIFHER
MK FIEEB/NGFRE, XA BEESBIR, .

EHE—ABPERAX N T ERGCBERRMERRE, W0 14.9 TR, EMTTAERME, RITE
B Ras AR, SMMPEE-HMXNAE, ATER R RTTRLH,

SHABEARBAT ZHB R TR, 155X F BIRR 5 B0 DIk 3 S5 3 TAER 0T B /NS4,
A FRE, RENAFEEHREES LAXLETRE.

SHARREE TN EARERRA] A" KA ™R 00 A& /N,

T THEETHRXEDH.

5.4 XEFESHE

Dijkstra 7E 1974 4EM)—F23C (KET [Dijkstra, 1982]) HH KR L XFESE. EREBRGH
ARG, XA LR ES, SERLESEE, TER/MEEIESER; Rk
MEEE A F— N RMA N, BAREXNIIEE AL a4,

B, MXEGUER SR, XM ERRMY =S PEM. MR, BEXR ABAT
FBH— sk, EXHELRT, MRREAMNEL B, MAKEAMS A, I TRAGEHMER, &/
AR E/ERREE,

TSR T BERIEIHEH A/ S5#4LiRIT [Stevens, Myers, and Constantine, 1974], XR—FZLH
B RERINER, BMERAEABRKXMANZEER ( “HHR"), S 0B5RERAR/MLm
XEAER ( “EHEE”"). RRRIERESERES WL,

ELYIWHTRTHEEER (RYHE M), IWEXRESEH—NLH, EHEFRPRELH
MY e B/ MEA SRS SRR ZEKZTIER, 7.6 WEIEHABRHR TEBRBE.

L9 WRTHE T H M-S M, $RERESBHOX—NEH], 7.4 FiHL THEH %K,

8. 4VHM=REMBRXRELSEN LA, ZV PR - A - #HE8 (Model-View-
Controller, MVC) i},

BAXESBEETZRG TROERL, RTA KA KT GEEEE M5 B X, kX REK—
AL REREEE N ME, 181 Tk,

FEGANBE—THIETREERGER,

5.5 BH4EE

3.3 YRR, BAKE (HME) RATRERGF IR A, EREREZiTRNDZ
R . ERENBEREN T EHBERSE. FREMERTLUMA, S, BT (LoC)
REER™ SRR —FONE (9.2.17) . IREWHAT LOC M, NWwRHMEARIENER, 5



80 E—#MS REIRHS

Sb, BTATIUERE B AR IRBOR R R — R B, IRBF R —H NEZT H 2000 1748,
HELFARTRHMHES, BAXREEHE . U s LOC AREH AR LHWER,

— BB SRR E P TRl ROV A R R ORE E BE BT DAY 7 T R AT
B, MAERETRER-XHIA-REE, SERLUNSHFHETI THARAR—HERMLL, ENEE
BRMBIE,

EENMEMHF RSB TR ER, flin, SN TAERRMNUAAACHETAR (1
AR A—TARTHER) ., RAKRASIEES-ABENERE, REMHsMMESZRBRNTE,
HA— 3R RATEREFEI SMEMEXKAR (4.17). A4, FRABEERMFFRIBHFL
FEHATIHYI, NRFER AT BN ASRZRAETRITEANAR, MWESTREZER, LR,
EENTEIRTRARRE—PRENEENNEEER,

AHHRTHEARKER, —LE2~RER, WE™HASHIENERE, FOMRERTRYE,
MR, AR dEER, FRECHAXEEREREXKATEIBNERS. XMHEUNERH—
MRBHTFRIT RSB HEREU AR, SRAETRIBHEAUBNHREB S ™GB M EaH
B R R R S REEZ

HAEEBMENTHRERFER, Fli, RBTERARAESIE BB, mHEHEME
WHERT, S/ ENEMERERSMTRAE X, EREHREATEIRKE THERKNET S,
RITE NS S X TR ER,

BA 5B ERERTRENREML, PEHEEEESADN, REFHB(FEMN CASE TR
(5.6 1) WARGHRK, WAREXTANBHERFTERRANTE. ENEAEEF LM (0
BAR ETMNE) ARGER, — HBRRER, —MRAASNZMRL 47 F 5 HEEKRE
AER:

1) A (LMURBATELAE . EA R 9.2. 1 WrhARRAREERIT) .
2) BA (BT .

3) fegEntE (LA

4) THEE (AR,

5) RE (LER2IKEREeH) .

XEEREPHE-MRLTRTAERNE (FREATERER. S TARER. 3 TAER
ERMEATAERERESHE 1117 5, 13.21 95, 14.15 35701 15.26 F7 R ) , R LEHEA L
BHRENEEE, SHETURARMFHSAMKEE, flw, ERORNREREUABSRERET
AFHKF ., —BEIEE, M LEBERTR, FENTRETR, ATUSAEREKER,
i, FTREESMEFRNERERRERAT - KA BEERE. X8, RTHS MEXNER
Z5h, AT —ME BARTT AT BAR R BER I AT

BE, BERON—THRAMALSESN. FE2EREANERETREASENE? XEFEKE
15.13.2 Hihit. RELRIAY RAERRAGSE, A ENKRGTE., BEARMXERH 2K
B A — B AEAFE D [ Fenton and Pfleeger, 1997],

TERMMNTSER T AE MM (CASE) TR,

5.6 CASE

EREFERPITFEIR S, FEHTHFESAFOERE, RENESICEPMERERR. 5
BREASCRY . #ATERIIRUA RRTE A REER .. SRKE, XEREMREFZSB PN MBRE
AgsEeditEILE LT, MEEANSS,

R, HEVATURS FRNE %, AWHEE CASE RFBITRVH B A T# (Computer-
Aided (or Assisted) Software Engineering) (R T “MMFEARBAE [5-2]1"), HEHNTUFERZR



MEw BERTHRTE

YEIFIEEA A O AR T, MAEAEE AL RmIR . SF. ANEE. B, T
MERREEHAA DA TP PEHNFENNFREL DWN, DX ENNAmeF e
FFWRA RS T . ML LIRS, (AR R

MEEHmE [5-2]

L 11 TR MY, AT IR LE, A AN EPARLEER PSSR
B THMESEHEN-Fad, AL £ M EA A, A8 cNEw T i fa
LG, EARLRIANREFE, SEAaNEME LS, SANRS A Hlsaiadada
ddE, MeE ek, Ak otk E, A Kby R S [Tamer and Sehack,
22 ]

A, AR IEAgEe LE X ARG S B[ fbh DA, 4T CASE 40N
AT AP R R R RET., HAGKHEETAEARR AT EE LSRN, AR L
= A, AP I CAsSE SR ik ey

£ CASE H-F-~ HE +uf 2 TR . 45818, 1M HL o7 CF rE R R T L S M o i e e,
Frl A MEN A PUEET b CASE ALE LTS TR AT @, M, 770 CART i
WALH ST T, SRR AR TR—EXYS - STROmE R a1
EEHAA. EAETRTASEE, UHYURREET A L RE- T K.

5 7 CASE st A i L

CASE Mlafa et BESEIT T, DIn P e - | aem SR SPE
BB E O 4 G FN CASE AR PReEmn | puee, :
Wi —1 1 ik, WE, TELTEES B, ks | :
FA- A ORI L, R B A PR A TS T, iR | TR TEF T
R A UL, St R R e R T Wk CHRHHN | RS | | S
§i. STNCHIGETT NG WEIFEHN CASE CHAMENE o mR womEs o5
9 CASE (uppecCASE) RS [ Gom-ewd) TR, TWED i
LW MEAFE M CASE T 6 % i case o TH. TEFERMERRL.

{ LowwrlTASE)Y dEEEME (hnckoend) TR { W F 080 00 B5MTE (S 307, SH6, BS. 62 Bifi—
I I ST BRI CASE L,

R R [5-3]

AT THEASR, A4 FANn i a Rt -2 L, FEHFF, ZEEFERSA
T, MEFMELEST. MEFE, A AEFSRT--S £ 7Y, AN ELSFS58T A -4
EFR, B4, KEFEALETFRAARTFLEEN S TUAHAA LSRR, PEMY AL Fa
HEATHES, EFARI1, X4axrX b4 2 LR fioh B4 (oppewars] F2%, 05T &%
HATHE (lowercase] FH W 1E . Bl uppedCASE L1 fuwedCASE T B X 8 JF,

— XL CASE i SRR (dans dictivenny ) . F RETT 5o E AT A 20 A MBLE S
2, —rEMEASESTTEAET T {DEFET FF) SRR E, RVIMGE THEHREE. 1
AL FARTEMATHLET. dESAERURENREREHMER . 0 #iEFE hiDsm
M EANE R E, MR, CWARTRIREMSE", T HROBeE TSR
“T il e R HE A el AR Mt Al

HEEm R Cconmeency clivcher) FRYE M EMTRINEE. SEEETESNES R
VR, R B (AR A P — YT R S T D] B, Bl e v U o g — SR A
W E bR IE

il

Hi
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BTN S AL IRBERBSNRRELE ARG, MBEMIR® (report generator) =
EEBMBRTRONG; FRMEMSE (screen generator) HBIRAF REEHTHREMEEREHA
W, BREFEERIT—1ER, ATBAZBESENBRSR, 2ENSHE— NN,
FH IR 1000 ~ 4500 5E& 8000 ~8999, MAERE L HHN=1T. XM LELARRENE, BRRALS
TERE 7B =47 A sh A BB LU 75 F4F 5 BRANCH NUMBER_ _ _ _, JHEXRBETE I TRAF
L. APBHBA—IETE, BEERTE, FEERERT -1 TREFZRH. REERBELERAD
REBHAPRANBE, BIARANECBERESHTEEN, MRAPKNBAITH, RERPET
“" &, WERFEHES.

AR ERAR T U ERE TR R #REEE, #—P, BARERARTASHETHRES,
—BHRAERS. MEERBNRESERE-—EWETR. ST IETEE (workbench), F$%
B =AML TAER, Software through Pictures 454 T Fi A X St I Al THEE & 4 7C,

F—RIHELERFREBIELEXXTHELEAFRAESTTAASANBRERGF AT HNE
K. RequisitePro B X TEF & g8 AT,

B, CASE T AR—ETHANES, RAZXF—-ITHAINES, B, BFHRAXEFHE
. i, RERBENLERE. wiF. F&2. WSHERK, 545 GERPSEEN TAERANES
M. #EtE, HIMEFEZATLARE TR, flm, — M NEERTEFERTHENEN TER,
— M EBTAEFETHTRERR, Wl HTELARMZ G4 . B S5-6b FR—H% CASE TH
HMITHEFE, ZIELEaFEES-6a WRRA TR, haFRsammime TR,

# CASE RN THBI THELENEBESSE FE, F—U&E CASE N, 53— FNEsh
HITAEFLERRE, RRFRINMRAFELIR, REZPERAEFELBIOKIS [ Fuggetta, 1993],
B 5-6c FR—NXRAEGEABINIA THERMSMNFENAE, 515 2R EEEITHERE,

RITELEN T CASE 2426 (TR, THEESMHE), TmiTie CASE M,

5.8 CASE g9t H

RiERD), LM CASEHARK— I TEFEHRESEFTEAER. BHFATHS . fln, Big
AT 4 A 30, & /NAL B AL B T B B A B4 A A BA SCRY B X T AR IR R AR, o 6 o 403 SO
L EERBESZ AR SHHE RN —RR, KRARTR - NERBEERTWEW, 55—, W
BB R RME R CASE THABK, IBALEEANFEERRRE —08& 11, Blifiig CASE TR
ViRIMTERARA . FR4, MRMBREARET, FE/NANR R EEMRAS VRO, FHHE ]
BAMENIE. B, TFETRIEEASCHBEYR, -BHRAESRSES HEMRT EE,

BFAGREESH. fln, OAREXTRERS. REBESE. RBEESSNELBBES.
A5, BRERATREERFEZMHFM, LGERFHMRETFN. REWE, BFRBRAEERER
BAXEFEM., BFEAAAKEEFONERNANE, EXESIHTEVNERNELRIAISEN TSN
BB —TRE L, B, FEHERXFEMLAEHS AR B FTE R F OB I H M Bk
ERS. B, ERXHARNRNEENEREAR, XURABF RIBHER NS —E
H. UNIX FMRERXBEMEL BT [Sobell, 1995], CASE &HBI T/ R MMEE, BF
M4C R AP AEN—PNEERSS, REH ARG EN B, B FRARFSEL, WKL
MR, MRS A XA B FIRAFRETE— T S s B, 0K 0 B 5B EUH g K
BEICFE, XATBIELUS RSP, FTE, 5% CASE FiEM—4t CASE THEFEMA T H-FIRMH R
g, EHAMALE, F3iEU0 Netscape 5% Firefox 3CHE i J7 45 R 0 W 28 SC B el FHBM R GE. HABFAE

O FBEIHR— CASE THEAFREZ CASE TRANXBEEFZHEHHI XA, AHRBINSG —# CASE TAY
J& CASE T HISAYIBIRH,



W5 HKHIEIR

HENTRERTRIRRME (spreadsheet) FIXFAFEIR,

WMETIR (coding tools) —iFIRIFMICALHERS . FIXFARITITEIPLXH R CASE TR, ik
FREES, BOTESEFRETERORY, BREF-S8E, AiHeXETAZH, EAWR=1
EX, IR (programming- in- the- small) HEPERHRBRATHEREFTE, TXRE
( programming- in- the- large) R7EEBREHITHBAFIF X [ DeRemer and Kron, 19761, /5& W& &ML
BIHHERSTEH. BH %2 (programming-in-the-many) HHRH/MNAFITHKGF R, Hot, NAT
fEfERIR G, AR, NMATEERBR, Bk, ZHRELS T/ MRBAKGERIE.

LR (structure editor) B “FEME” LHESTHOXARER, HREH, SHRBETLE
RRMEFABANEERSER, IMRTXHAEE, HANERARBENBRNGE L. SHHEBRE
HFEMES . SMERGEMEN. BAGHRESEAHRBIESHIR, FEHIERGITON (REKR
X!\ HFARESE, UHEABLREE RN, B, X C++ MRIGITEHEERRE—
A b EEESXREN | @HERMNER. REFSASUEAERER, UERKER; &L
FHERT %%, BTN, BE, XMLEHLREBRRRT XBRBELEH—H4, 0 Visual
C ++ 1 JBuilder,

REBEERBERAAH I (method) FEMBIE, & ARE#ENARAZTERFER
DR RS RBE T, Ak, FHRESTEIREXRBEORET, W, REWHBED
HRFRFANSNEENEHE—H, EBELFRESSNEXNE N L. A, nREFABA
WH:

average =dataArray. computeAverage (numberOfvValues);

{8 computeAverage FEEIREA E X, MBS T B —&(EE .

Method computeAverage not known

XBt, BFERAFMERE, B2 EFENER BEAaFH—-1T"HFHOFE 8N
computeAverage, MFHEFETHE-NET, BFERELTEEFH HFENSE. FHFHEN, B
REBHRA, HASETEZBEORBELTELRLSHEOFER, MARRFENERF, BFSHXHE
BI4EIR: ko AR g hiniifeE 4 A8, Mk ARER S 28 YAAERBERT
ANBE, ERANSEOBUTEE T, XFAERRERSR, Flin, Hikq WEHTREE.

void q (float floatVar, int intVar, string sl, string s2)
AR
g (intvar, floatVar, sl, s2);

ERMERPRFEANSERFBE T, Java iR aS MEEBEARXNER, HREEEARN
AR, MK, FELEDKERES S NOMBX S MRUGER, B, WREERF-IEPHT
2, BFAAUERBRTE o WABZAET, HREBXTIE o NERSENERFER. BEFNE,
AN A B N — R, BREMSENAER, BRRREAEREUNLZERE NES
Bpe],

ERBEOREN—ITFERSE, TR EHHARSE NSRS BERBEN T EFRTIR
HMET RN R, ER2E0EAN FEERRRORGESREE, BSR4 hm/DEAHTHFER
Bt (&) . HEAETMEHERAGRBHSIFARENMEATETHKN, AREORFERE
WE, #—H, MR-IMEFRBET vaporCheck FEMEN, HWIFRBRT S HAR,
B int §W float, HHEWMT —S¥, IAAvaporcheck BN AM—& AR, HE
SO XA FE A AR BB RS .

A —TMEXBENEEREAE—ENBREESKRER, BFRALAEFRENANESETBRY,

83
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A M SEE R R . BH R A DR, i B S A R T TN N
th (R THERERR AT, LA & TR R AT AR S SR TR E (R R e
PEFE M PR a2 0 T A R RIS (T M. BIFRIT B R L SR A
fREEfr o N FERE R S, BEE . Al R H AL TR T T R B R
BIFWHC TN A oo I rundrd . i1 RG-SR Rk O & LNIX R,
AR mace e (5.0 30 sRiEERASR (ohell) Jh [ Sobell, 19957, Bdb ey T H o)
THER .,
ML AR EREEIT R T T — RS, BRI R, fTRLERIEEE B — SN

Swarlow at Sha

B B R Java g 41 SERETRIRIE TR, AR T SRR I T L A R O 4
Wi TR, CTEEIT RS "overs _ow at w0 ¥R, BIFH T REEVAS TS
it USEBIERT O, E RSN DR ST S . T A Tk AT O B T
M, WHAL "Coro dumps=aT o £ “Seqnontakion Tanls™ O PEER HINIX 1"&']:!._[.'1‘ -ﬂ.%-{ﬂl’-‘]ﬂ Fl'ljrr_ll
£, R A TS T TR

{EAL R = 0F, anld 5-7 Srem b B S ED | vere 0w FREOR |
TS AR BAE LB TR A AR, B E T R ; & svooemmbodny '
BITE A S AR 0, Ha AR, | B e c '
FEHHASOECHEAE T EHEERD AT, ALaty "F"?&”_;;Ejﬂ';ﬁIar;-'-g;"f:;"':;,"'.‘u”:':l‘u“_,{m_.
R e, MESALAFwLTd 5§75, B — e
TFm ] B B (i T Rl it FE T a8 A

Foo R TR I R R . TR CASE LA, B T A P R s s A

FHRATIRIRS, VST SR e e s T e G (. SRR T L) o O Pl SR W R s .
A=ttt TAHARTE AR NEE, B FRE cscanevelooicy fIILAS BN 5.
AL compuletra jeciory SRTIET S, A F G0 ARG L, 4G B il 8 of 0L T e T By
S SRl Er, EFRSEFERNAMERE BAF D KAWL 3 T
sarcpavel ool Ty MIIFE corpute i actory . PLEERE, BEFREIREAGH] eaconevelooizy M
A E R Wi T, MR LGRS AGE el R, we Raed o
P 11 R W o0 RN A R ot Pk o el < 0 R LA T T ol il 2 o e PO 1 R L WA
AT HELS conputeTra ectory B SFIRELERALT TR 0, R0FF H3E 0L ORI Malsh e b
= e Rt ET A B L T JL-F - -l GE A Sl TR ah £ 8. UNLA RWESE dos B2 B RT—$F
LASE T Hafal,

BIE & s, FHENER R PR B, B G T T et 8 W aR s Ly YT T BE
TR,

AT EAIF e OE A EAR , MATERR L A M B B R
P MR ¢ AT EE ETA.

A AN CFET AR A SR, P 0 i FLOW T HE THET STl A seg 4
$4F | Dooley arnd Schach, 19851 F7E4, FEHRIER T IRRLEN, BALATARMSEE CFE NS
FEEY. SRR . BECHEACSTIFET 207, HUsS- A ERPR, 0 0 FETEHAE RS
B ALY B, M EMNAE Suo ONE Stediv WHER UET G-

REAYEHT HR—-24A T H . 408 LY E 8 SR .

5.9 HffEhEXE
XAt {um e e=da, 202 F M ThEAR] 5 o EW A AR [F 0P A Rt A i Ak AT




WSH EHTRIE 45

Kol e L0V MR T AL S B R R A

F i ey Ao i el A g A P B M A A, SRR e S A SR
591 #iTM

BREEFEFREMETSETED, BELE— AT ENTHE2L, §5 fEHd, $2
FESAEMD, ERYSAMHTER, ERERHE ST ERRANEE, SRERSEIE
mmmm R, WEXTEETEMMBRTE M TR, NEERSG, MEREREAS

T BRSO R ., R ER e +1, W, HAEFUL R+ HH e ER, 2
Eﬁﬁﬁﬁﬁﬁiﬂh]&mtﬁiﬁﬂﬂHHTmnm,MﬁMP&EMﬁ#PEﬁF&WHEﬁ
G T o 8 T B o B ol 10 o 5 T o B Bl s R O R R Bl i ey
B, s MRS SR N EHT , T B AR o e L TR BT 1
HUDTIE M LR, WS T 8 0T, ST SR S AP HENRET . et
B Sn (MR . B LA 00 e B & - A A9 1- M4,

L3, SFATNEN A T AR, R F LAY, Y SWAT. &
B RAAT A b A LA T TR SO, T8N B R A 0 B TR 80T B AP 0
SEREN, UGS, P R TR A TR A B 4] F S, TR B T T
WEHE, MM T O el R e S, o™ T A B, B, — U sET —
FHG, FARRANRORD, FEREETmO RS, S, S TRURATESN, S
HERE A e BT L L AR B T O AN R IR - A A AR S T A A TR, CFEITES L
BTl M A e 2 i, A e,
582 T

AOE B T, SR AR FATENRL. A, - AR PR 20 T A0 AT
M. R E RS0 4 TR A E MR, A6 R, S8 TS T HEm
ERTAPHET THE-TE . SRR TS . W EHARN S IR R A RS F R R R
FFEacll{HE N, TTRET B AR R A I LS BT & TR e A TR R

(85K T TR, MR RN RE R, TR S TR,
SIHRARAE, BRI A S AR, ML CASE TH,

ﬂwm"“-F::% |Eh|
¥ TEn .\1 : R
o THan ‘ ___—] s
fEildm = AT A 10D
RE TS ___.};_,.r—,.' —
'l . d—.._'____.- ‘_..-' .Il‘.
] B | [ % z
I . (8] (3] (B8 [
A EHA | | ]
P
by R ﬁ“”' h 1|| o) o R
B S-8 e RE R EE B 54 uf TR nh i i e

510 AeE#EH

£ A AADELL T B LT, SR RRER, RN ARC 4+ o Taew EHOTTE R
AL AN, TR A, ek S b, TR H R i Sas, LR
TR ST SETHARR G - PTHITE A R, WP 5-0 R, BEA TR
Trban i R E R A, BT COTHEAY D AR T R R S o R A e T A o R TR T R
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rFEETEENER.

i S0n AR B — TR . R — TR S AL L R A el L, B Yo A A
NI P B, {ELES P i S {073 FE Y R - TR AR g G- T-BEFT AELBHE AL R R e e BT BRE
] -TE R T PR LTI, TR A A IR T A O T T A A e
HERE S, SRR . EMHERETRAE TR A SE TR A R R FLREE. B
TR B, 2| ER KR, $eRESPRE LT (RS RIL o) b bR RS
FAREARE bR, BRED, MR R W, e, R, LTS AR
M EEE RS RET M, B2, FrREEMAS. i HTHRITEARE, desta
I TR ATET .

te il il R L L E R AR T R, eE . FRRIE A T AL AT B R AR
Ffuit]. BRGTFRGRET ST EREH, WL T, WE TRamiERRR TR, EE
e HF - A RO R M P S TR, AR AR, N, Wi
HHHEARSEH scmowl edyedeagane AL, ackicwledgeboesage <2 B4 [ThE, ME 5- 10
Bhen, HREF BT L) R AR Ao M A 0 1 T L

ETETTERE CARWE PR LHRESIEAW A RS RS, AT EHIHETE. BT
TN BERST DM ERE [ Babick, 19861, I, W-TITELELIR B es h
tointerDrives [loklet) flprizterDoivar (lager).

A BT THRMNSTEEIR, OB 5 1k 3 AT ariaserhzivar | laser )y AR,
printeririvey [Tase-) 00 fl prinkeririver (laser) A4

MR THERDE RS L, s r, SHREY S TESEHHMIER (K
) . AR E T T AR R (R RRRE AR TR . 1 Y S b A7 Ik BRI
R, DR A F T TR e R B H LA [

R P ) U B A - R AT R AP B T Ry, i S IR
KHTReh—E e, AR A

1
e TR TTTH S JEEEE L Rt —
Akl e ossagne |
wcknowledgebdessage? L
ackmny | edpa e smage

e W Hhac kool sdgakaaan s e EHWATE

|
o I

peicdesiriver (laser 12
prinbzrlnver | lesecld -—
peirsarTiviver (ks 14 -

printerDiriver (inklel)

bl by o cotr e verBIRSF R | printerCrivesilaser VR AT = f-REiTEE

M 3-10 % i RN SIEERpAT

ORI pricterTeiver (inkJet] Forinter-Trivar [ asard, HikE pri-ter
Drives {iokfe.) PR PR, IS SR LE S - TErESA TR A . U5 25T
WEe priocerbriver (inkJel?, FRE{EN p-interTrivar (lassrr. W8, —T RS InEd
e ToAERPRE, PO o R R N PRI, L PR R A A A

BSLRLT- L TR B AT — TR, M poiolerDeiver {lukeen ), S0S RIS A
SRR M AT R A TS AR A o R P R AT ERMA LR A S (dela), X, 7T
fR—-T-FEREM e -0 TR, B poiolerDolve: [ Lokdel) M0 B O80T L BCAL
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printerDriver (laser) ARhIR, 8T A& 4B M LIMA printerDriver (laser),
R, XEYIFEMR printerdriver (inkJet) M{E{TEMNERS A ShibRiFBIFTA B SRR
i o

ERZNTIRTUASIEEZNEME, EREESNEARRBTFEIMEMR. BREESTA
EREAL B/ N FF R AR BRI, 5. 10. 1 FTHeE,
5.10.1 ZfE4%iPREpE =S

MREZANEF AR EF N5, SHASHEENREAE. i, BREN—RBo0%H
PTEFAAE—GARRKNSER L, RIS RE MLE R —H 5 ndual MARRES, LB
2, SMEFREEH T A S0 4 ESE ndual 16, FREBEEER. £ BERBEETS
— PR, BRERIMEIFRTIXH &, REY mDual 47, —REE-IMEBFRBEETE 1N
iR, BRBEIHEHLE TH S mbual 418, BBERE 17 BITHRRAETE A BFRMBENE
3, P18 RRESB-AEFRMEMNEY, nDual/18 PRAE-NTEFERNESR, HIE-4
BIF REX mDual A6 B¥, AR nDual A7 HFTEH.

RAELEA R B A BUG G B A B A AR B e St R AL B AR Y 6] — T B 47, BN FEBA
KRBRAEE. RE—MIH, BRALF—ITHPBERH &,

5.10.2 E#

KPP HERELTESL—BA, ERTFGTHARSNER (EFR) ., HEIFRE RN, 2
PREFALHFHHLEFHINACHIAIERS, EXMATERR, BFRATLBEMNBHK,
MHEARFRBREEMER, BAEHANRIRRBTFRANIARE, BEREFERERS.

—BPSEBEREAHG B ESR, BFAKEASESSAR SN YSITER. HBEF R RNEEE3
BHREHW G . ZEFERF REEESOFEdNRE, ERZFBOEFIR, NTTB3EER. f1—1
BHRLEHEA, MRBUEEH (FRNEEAREL), EXREREE. —BHRETHM, EfHA
BRERARITLUGEEXNFRFERE, SR ENHHNERT R R. WRBDREZHH
FInt T EE, o LAHITRUNERE,

XA IMERY T 8l mDual R, PIEFREYE mDual A6 B ARBIE, FFERENIRS T
HFHEBENER. B IEFRARE T EMAABY, HET mbual A6, FHEBE LMEHRE—1
iR, BRBRELE, AN wDual A7 B AIEER. AN, F_ABFRAEEEL S
mbual A6 BN ARBIAERE THEANEIR, RMAGEXN mbual A6 #Hi7EH, BAEHE-ITEER
HET, —H mbual A7 BCAEMER, F-ABEFARESEE, HERE. REFENHGER
mDual A8 k&%, R MERTHANBFRNBER, mDual A6 il mDual A7 BIiTIRBHRE, LUME
UES%, HEARHEEHREN.

5.10.3 FRALZITIEDHEEREH

YHl S IEAERTEERN, BATARR, BBEHARAN. AW, —BEZHANRBEELR
B, My BRECHBEFRIEERBIR (066 WHR), FEIRE[MRAMSRS, ZHHXNELEL
HEAERE ., BFRRENE, HE3T%A SQA /MNBIT RGN, &K H—2 SQA MARIRET,
RESERA AT, WNIREHE, ERNRESFAWREER TR, REENFES—#. NER
B BT M SR X BN = M= E W, RN ERPENBE—F. T, REEHRAY
EXMERPRE, ELRPEEE, H—Fi, FREXERMBUEEF IR, RIEARZKERE
HRGBARE (BEAE#ET SQA /MELSE), SN RLEETWER T, MR EWHBNHALE
i, SHERERARES M HRE, IRTEBNERAHRERERAY, REERPHAHMTE,

PP FEAR UNIX A T EE sces ( source code control system, HAUFRIEHES) [ Rochkind,
1975] FM rcs (revision control system, EITREIE IR BE) [Tichy, 1985], PVCS B—/~1 = R &
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BB H TR, Microsoft SourceSafe I TP ATTEIAEB#E$HI T E. cvs (concurrent versions system,
HATREAZSE) [ Loukides and Oram, 1997] i Subversion B— P BMEEEH TE (F£1. 11 Hhiy
BT HREM) .

511 #ZEIR

ME—MRKHFHALARFEUBLHNEEER TAE, BAEZELESEAEH T —FREHEET
B, OSBSEEAENESMRRRDH SN EREA, AFERZ™SMN - MEERE, EE e
%, 8080 ENERRAEITAREETE™ S, (B A i § T 2404 5 Bh A P X 5 ARG
AR, (EERERGRIFAIDEEE, FAASRAER TAREHEERANBURSH L.

HFRXA R, —SHAAGRE - ASRFFTHSNBHR, ATRERAHEFRBLE
BN, REXTHARATT, BEMLRATEIEE, RAEMEMEITRERASDENHIF, UNIX
TH make A AR X A BB [ Feldman, 1979], X FHANATHITRABRR, BFRBY -1
Makefile, IEBABCHMGRIFXHHAR —REMNER, B5-9 BRTXHEN—TBK. RCKC+
+ P E X E N XM DR AT B make 0H, YBFRAATH, X TAXBETHE: UNX
(BREMBRERGE—H) AT XA E AR EARE, BR—MEXH EMIRCE “6 A6 HE
BT LA 11:247 ) st B RO 4R X 9ARic R “6 A 6 AEMIE F4 11:40”, IRABIBERIZSLE
AP 2Z e RA BRI, B—Fm, MREM A BAeERIC LR ESCE LS, T
make RIS IE FGRIFELS UL AR 85 4 LS X0 IR SO RS X L R 4 138 SCAR Rl

BETX, BT8R ABER LK BB S ZRE P8R EFES0H LR . o
RATPATERABG LA MRIECHRIRER, WRLEHEE, HRE - MRiIFEXFHFICHA
PATRABSRER, WX RITERABBREE KA ZRIF BTN, EXHERT, make HHA
HEBER—NEHORABE,

KA ER, make RBBARBEEEAG NS YIIEA, WRE, RAHBMMAA, A
SUERTEMNSFRFMER IR % CPU BN, IRAE, W nake MAMHXMAZERAF LB RHNR
F IR o

A4, make WA TBERFEXMNESF. AREAPGUWIENATE AL S U R nfTEEE
i1, BRAXMGRB LT Makefile 1, FFLL, —4> make fr4 AR & —F JLE A5 & 097 & Bt
FTEMNESHR TR, ERBATHUAMEERDASE—E,

% make XM T A CLMB RN W REAZE S, 19I5 Visual Java $ Visual C ++ , make f§—
AFFBERRR Ant (Apache T B —A1= M) o

5.12 {#F CASE B ARIEBEE™=Hh

Reifer ( (Myers, 1992] ®ftiist) #47 T —WfiH CASE HRIBHE A S WIEE, MM 10 M7
ALy 45 ZAFWERE . HPHEHIAFRR TREREIH, 25% WAER FRIZEEIR, A5 25%
KARIR TR KRS, EHGFEREEZIN 9% (EHBMRXEE) B 12% (FERSKE
B) A%, MRABBEREES, BAXEEFARIEIMEA CASE EROBANHAPFEMNI12.57
EILMBARMERH, KT, FAEKAAEBMA CASE WiFrb A REBRERRE™ N, B4A%E
AR B U RBERGER. BaiER, RE CASE AN —EIRATHROFLESHK, BIA
CASE SR ERE T 4™ N1, AT, RFHMFEHEEME D, RN CASE BT AKGFHA
th, FNERGTE. HAOMNER. BIFNTTAY. ERESNEPLDEREE TS,

M 15 FKWE 500 3824 w4 100 BAFF AT E S, CASE BORA K A BB 45 55 5w b Y SR rndk
SRR EZEM [ Guinan, Cooprider, and Sawyer, 1997], 4/ ] CASE f{/)NeH 48252 58 % 09 R B FF & 35 1|
LI RSeE TR, FMPWEEEMT, FRTUEZHRBLIGBF LR, R, MARMEE,
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BURMSHERFIF AR EARER. BF, FR/NAERM{#/ CASE TEMEGMILITkt, T4
BURBRR 50% o XELLERITHE3. 13 WM TR, HFREARRRERBRESS 1 % 2 6f £/ CASE 3
Beo SRR, MITREBLJIEMN [Guinan, Cooprider, and Sawyer, 1997], A& H&Jg—4>

B —5- 11 R A #HriTiS S TEA CASE T A BHT S, R4 ME TEEAER—%
4.

e S IR
ZISEEIW BAs -t (5.2°%)

ABEE ST — S TR, 5.1 WHR IS T M (5.3 %)
HF KRB GES M, FE 5. 1| Fra il 7 BR (5.5%)
FTHE, B— M TE—A - MS4MHIErE 5. 2 RESTE (5.471)
HWHRNE, 5.3 WHBRTHHE, 5.4 WHR T RELE, BERR (5. 17)
KAEBERTES. S FHAA, CASE 2%

Wi (5.7%)

5.6 WELTIHEIMB&KMATH (CASE), #ZES.7
5.8 W BN T CASE TEMSAHMEE, BTk
B4R T &% CASE TR, WEKRF=ME, MRAEH . &
BEERAMBE TERREAN, XEES9~5.11 T4
ik, LT JI1EHR CASE HEARM — MR S. 12
Tk,

HE—SHRIEES

B2 T KR M AR O K an ff i sk TVERYEE
i, HEMNIZSE [ Tracz, 1979, and Moran, 19817 0
Miller B HIE3C [ Miller, 1956],

Wirth X TZLRFHIL X [Wirth, 1971] BZH2Z
fE, [EIRFHPIE. MBS RBHWNAE, FEEENSH
$4 [ Dijkstra, 1976] #1 [ Wirth, 1975],

CASE 7E# 4 v v i 3& A2 B #E [ Sharma and Rai,
2000] HHMNH, [Reiss, 2006] 47T ZHHBHEMAI
KRETE, BBEZGEMZERM, [Toh, 2006] M44
T E AP RS G TR T E#THERES .

B, BAESBRNE N TIERT K CASE THAE
e TAERMET R, FXT/EFHH CASE 35
MERTSEE 15 BH “#—BREHRT

&% CASE TR (5.7 #)
Eo3 CASE TH (5.7 #)
IHEFE (5.7F)

CASE TR

BETR (5.114%)
HETH (5.83%)
EEEHTHE (510 %)
—HERER (5.7%)
BigFH (5.7%)
BFERF (5.8 1)
BOR#ES (5.8%)
LI (5.8°%)
BERGHIR (5.8)
RISITEIPL (5.8 )
WRERH 5.7
BERERSE 5.7
BB ERE (5.84)
BTHIERE (5.8°W)
HEhtbRES (5.8%)
BAERHTE (5.9%)
XFELEE (5.87F)
TREMMEEE (5.8%)

[ Louridas, 2006] #EENA THRAER, HHNET
CVS, EXEBEHPO X EW R [van der Hoek, %4 (CASE) T EHMBELIRST
Carzaniga, Heimbigner, and Wolf, 2002]. [Mens, 2002 ] ZER /NG
# [ Walrad and Strom, 2002] &1, [ Mohan, Xu, and Ramesh, 2008 ] 1 T B0 B &M OB M2 0
HAEAE, B (REREH) NREAEFE T RLN TR, [Dig, Manzor, Johnson, and
Nguyen, 2008] AT —/MERF R, EFFRAREEHE THEAMNEHRERAEANEERE,

[ Black and Murphy — Hill, 2008] #3487 AT E#I# CASE T B,

FERA - BBESHTEAFERFRHE, P [ Gramlich, 1997], [Bockle et al. , 2004] H
FHR TR aAT (8.5.4) MBRA - BN [ Van Solingen , 2004] R T AR 25 B AL
A - AR5

B s-11 AZEWHEHEE (407 TAM
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(Jones, 1994] REAFHMEHER, HAEXM+EERK, 7 [El Emam, Benlarbi, Goel,

and Rai, 2001] F [AlShayeb and Li, 2003] iig T mERERKF M. [Kilpi, 2001] #&T
Nokia UL BMERBEF . 7 [Sedigh- Ali and Paul, 2001] REGH T H T T COTS K RGEHE

- g8

[ Belanger et al. , 2006] &8 TRHX PSR E R, 2008 £ 5 A 1) (Jounal of Systems and

Software) FHBEAE T —EXTHBM™GHERKICE,

KREFETRERKGEREZNORBEAXRERNCEHBRIE (IEEE Transactions on Software

Engineering) %75 2001 £4E 11 B Pldr, B4 ARSI [ Briand and Wist, 2001 ],
301

3.1

5.2

5.3

5.4

5.5

5.6

5.7
58

5.9

5.12
5.13
5.14

RIS ATBE (lookahead) AR FECHFEHEEHY EME =UORKRITPHHR, BEiR,
BN EFZE, LAERT—1THE%, MRWANESFHATR—-NEXHICE, BoaRE
FT—MHFHERPCE YRTEF A, B—3 x3 R, TRAYFFHER, FIER
T—NEFHEE, FASMHER THERBIE, fln, X—HERICRITRIELERA
BB E—MER, HFETHRERHABERY. fln, —MITAERXA BRI USREE L, R7E
B — ™I AT BE 5 = UOR R .
BERMNIES. | HEEEFRERMBLE—-NMMUFES, RESLR - MRES, XHF
FRAHTFRI - EXHHE R R, HESRNER, -
RARXT SIS, 1 (M RERE WAENT EFAeE— M EA . —MESR— 1 RER, ¥R TE
—ANEXFHEFR. WRAE, FERHROER.
AR EEREMEERMBAEE » KIEA . BURRMER, »>2, HNATR—-NEXHER,
WRAEE, HBESIRHER,
BE-NESFICREAESE, OEFRMIES 1 HHABEAREREERIIX — A, JHIEfbiE
BE—1TEFICR. RS, HEIIRNESR.
RESERPEH— R
R FEFEBRORRERERET 5, REREHHA?
—FhE R B BB IEFE R 2 Concordia 31X, MR MREER A, EH=SEHE. R
BXRAR G, BITHERB™E, TEEKA2 AAE T, Concordia #177 YR HEHE,
MR RERBRZRERTBEERE P&, HREAAITERRNBNNERSIES BXFAEK H4
. BEFPEBA (Concordia XA /ERBHERMERIE) . WAKHK (HMEHET
BB | FWERRE RSB SE, HRERE - A TENMREEEBERS. X TEH
WA, BN S B sUR A ETh T
HRE “— AKBATF” MERME—-KRET, ATHEFNRIEWE CASE TR, HHEHIET
$ 15 000 BO4RAT SRk, BITEBEERKRER MK, FEAENL K (BFEL), UK
TE CASE THMIER L EA, HEXHHH.

TR “— ABRMAR]” MERME—-MRT, KBET 5.8 WHRNGRBTVE, BN EREHR
HEBRBHT, FI S KUk, HRBRRNEH,

i LA Ye Olde BY 3K A Al M-SR AR, BHRBEARFREKEFH TR, AFH 650
Z R T, #HA{&B) CASE T E4E COBOL 85 {7 (COBOL 85 44 1985 4E/) COBOL #x#E, &
B MR . ERIESEH —TE5F, REAAMNETHLERRE CASE 4, HHH
AHRLHIER o

3.13 WiRR, AARBERS 1 52 HAR B A CASE RFRARX, HiEARI 4.
TERBER IR AR B3| A CASE TH (55| A CASE M) W/ERABIERE?
HRE—MREF /N BRI BB R, (TR VRN RBEELERE-ITFE IS &



5.15
5.16
5.17
5.18

5% HUTIEIR 9]

DA RS EER. REEAERRETESEHAERAKGMBERWE CASE TH, K18
HiE, BRAEVTLAERAR M, BB E NS CASE TR 35 . REMMAA H
Bil?

B 5-14 55 H ##E-~ CASE T B IZESRAFF & P RIEZE LB IFHERMNER,

AT LA upperCASE ¥ &2 1 3 lowerCASE - & 3R g — 1~ CASE 351G 7

(BT H) BFKRY CASE TRETHRMFAN “TRAIBGEER” M7

(B THEEY) REOBUTEERYE [ Mohan, Xu, and Ramesh, 2008] MEIA, RIMTERFEE
BT AT 8 R bk 2 B AR LR e 7
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LI

FI B

o 5 S ERAE R

o Wi dofTaidl it ST A T K (FF);

o Bk K THATHMXEY;

o BHETEREAH A,

R EMABERMEERZE . ZNEEPZRBEFaE— T AmmiRn g, AKES
B A EVE, XTBREEEN, WKERGABRP I ENHBRES, BRGEaRAY
MR BERMLITGHATHNES . FERRTPIN], FTERETR; EL4WHEME, BEOEMBIESD; &
FEAEEIT RIS RN AT E, TR EREE - FaRE, ALARUYRTENRE
MEBHE, FH, ERENNBAEERNFER T, B33 T RS, LE&H, it
EHRPRIFRT . BSEP =R = MR R R,

BAIER, RE—TERSGHENAWRZ TERNSREEAEN. fm, FRitE, &
/NG LHEI R AR E R, H/DMEEFRZEEBEITHRILERSILICARARR
HRBMICAEIR, WOEFHEHILEFRENMS. U, FR/MEABEESD TERSEITH AR
WK, MAUNREESN TERS R TR N RERHRIR,

L7 h R BT ARIERE (verification) Fi#A (validation) , BWIEFEHIE KN THEREE EH T
AR, XESNTAERSHMHIT. B—E, BIARTER S H P Z #4173 A @B F
E, CHEMERSBANTRREHEEHE LT, REXHNRIELAE [EEE %4 THERIEE [IEEE
610.12, 1990] HrRXHEwE ), THARE V&V iR FRANRK, E4H 80 FHEER A,
— N EEBRER 6.5 hEEN, 2iE-WAEUNKHNBERRES M8 A1 HEERRIER AL
(K V&V) BHRERER - THERMABRALUEFRZMBLE RN, #HK, BEEHRXMAERNZ S
AHWFRMEFIEN AT, U, FBGRMR V&V IAHKNEE, RITEAMR (testing) —iA, #H
BKME-NREEE: ERGE-IABHARIE. flin, 5 M0 TERRMRRK.

EA L, AFFERMANIR. ETHTHNRMETHERTONRK, fla, FaTgEhfgs—»~BE
BB EEASCHY, REERv B {radF E CRxT el MR, Rifi, —BHFATHRITHRE,
AT UZEFRERAS, hRRHTETIITHNR, R EFERBHERRMAE A TR K RT REdE,
B T EEREN, FHANZERDESRATETRRB O —RZHEIR, AEHENFIITH
EAHESRATIHR AR, 58 10 ~ 15 FRRER7 X L0, XS B R S BRI K B4 TR MEH
FiXETAERNE TN RLER. £ “WREABEHE [1-1]” PERAOHFENMERFB TR
R, IEABHEAT, SMAHFARBERNREBERALSRICENNER, AdBREKNHESEE
HARAT

6.1 mEE)A

RIMNEARTFHET R L 1 WERRAXKEL. £8 (faul) B—PTALTEHE (mistake) B
mEIEKAFpag [1IEEE 610.12, 1990], HAE W AR —E S ESERIL 28, Rk, L
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MAET L FEE M. S (failure) BUWEBGKRAE>ROFIERTY, EREHENSER:
iR (eror) EANEMMZRKRM [IEEE 610.12, 1990], FANHEEATERH L 2H5IRE, T
FEEETRRAE AT MR, GRS (defect) B—MEMEND, EHEMH. BHERMER,

RARNEIERZRE, FRAEENFARAE-ANEESIERR. EREEREREEMR
F, HXROTERFTERMEENER, £E N0, FERATFREARRIERMAEZTER
Al — R F i RSP SRR, X T CMM %51 1 A HA R @M ARTEIR (3.13
o

BAMREBEGHEABEANEE (ZATEHR “OREEAE (6-1]7), AW, XEAR
%, Flin, RHTHETRSTEY, S-SRIt eE. B, #ERAEERERRLAM,
HRXEARE, '

MBEREHE [6-1]

#A RE —HMAFT “HAABHAB (5 “BE X “HE” M), RN
HERE R, #lde, FRTOTRALT R ELRHNFTER., RO IR BRENEFLFLOHA
FEABAEEFAFTEREFLTOTRARBALN, RESLXH4Z KA HToTRR “HE" &
T TR, AA B AR ARG AL O E- 0 7 BB AR HR (RAEBL ) o

“RE —ARAMERATAEIY, “REE " RBHAEQSNNTGOS, BOEH, BHYG
BAFRBRERABH AT A ETRAARECHASEZEGRBILY, RATHRAERLE, HA
AL EEFEREL “LAKT 0,

BRGE WA RIS RBEMRIESRROKS. REE, SMARENEPENMREAC
THEEHRAT. FRARHREREEIE (SQA) NAGRMAKKRA, MUFN—FHEEFRER
Lo SQA NARI—AMEFI R X EH L IR RN TAE, SQA /NAKE SIMHEEK, 6.1.1°%
ol Xt AT R
6.1.1 HYRBRIE

WATATR, SQA MAERIM— A FERBEFEEN-GRERK, BRAMMNE, —BFRES
BT —ATAERIFMBEET T, SOAMAMBARTERRZTAERURMMBERMBERT . &
A, YRR EIFRARARIZ M L RIEGRA, SQA MAMMBG™ R EXEN, R,
HERRRIEA RAETERG RS XA BRI (&K V&V), SQA M4 AFRAFTRAH,
Flin, SQA /MAMBRABEFAESHRFLTAHBEHUGFE, URELHEFSIEGENKEIRE,
R, SQA MARIFNEHRFEHAT RN AR, NTBEKG™HN0ER,

6.1.2 SHEPhT

TEFFR/NAF SQA /NAZ AR HEEMTREE, MY, FELTFAETEREFGSZT,
SQA Lt FH— A ARFAMEREFFZ T, BT ETEFZURESEAE 1. IRMNEEE, B¥E
AR BIN & B B SR . K SIS T B A AR 520 B AT 23, B S Rat
ZAt, (BFEHER, LR P ACENMRASRNKMY; BAXFEEBERAEIERI. NEERE,
B PR A BRI A R R R D o TR B B R B S 2 A SR R XA B TR
BARFITE , SQA WHF W ARREMH #E1T i — S WK I R R AR B, W EE N ZIEEA
WEAFERNEES, £ LIREFR N RED OB RETFRARNE BRI,

E—F, A—PHEMK SQA /NMBEKESHWMRAF EH A, EFREHAEXE, BIH
A 5B BT MM S —— B TR B BB AE LR AR X4/ . 1R SQA VN, BRI FF RABINENR A
BRBAERMRE LB RREAIEFHNERE., BIR—1TE8E 100 MREELVAR, BAKRATE
BB 30% (8 E] b B R BRI T RO EEE . TANSRAE 100 AL FA, H 70 ABFREFE,
534030 AfF SQA, HIFISR GATial FIF SQA, MK BARBE M EHESS SQA /M4,
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RERIEIE LAt — ML ERMATR, R85 R L SQA ¥ 3) h 2R 4 UL 5 52 st
¥H.

RN AREEN GNRBERIED) FFELT, B — RN SQA MMIATREAIBALT . £
XFEORT, BFRBARHH &R ARRAEXEH ROEMARTRE, X TFRITHGE, REH
S HMEARLEE, 6.2 TWRBXAMMERA,

6.2 FEHITHIR

WA T ABTURHBAR N ETERTOR (RHRIERTRR) . ERTRHRTERNG T
WFEVFH (review) K ((FARIEE) URRPETESES (6.577),

HFTRE A A B3 XRHE TP OE— R ARR—-MFER. LFEMABEER, X
BEBFESCR P EIE, TARLEH FKNE AEEREXH PR AREER. U, FHREFLHX
SIHABA, MARIEHIFSEEE. B, RE-NMEFERAGEN, ROBEAIXHENEN:
ZRRFE—RIXHAARERA - MARHBEER, MBI REEETRIMREEAE, XREE
ERHEXRRIPFERPEARTNZ —, EXFFRRBRITHE D, Aol (Blm— SRS
PRI ) A—HEREENRF L AR#ITFERE. AE¥F/NAFERNFLRSINERF
BISREE N T R BIF R, 55, —HELBHWAE—-ETEER S EMERENBER

AEBEMFERMEFEH, WEZRANEARAREELFENSRISEARAER,

6.2.1 F&

— N ER (walkthrough) /NMAMEEF 4~6 A, —MHEENMNMEPNAEE - RATREREHR
B/ E., ARMIROERE . —1FRR. — M HT T AFERG/NE (5
PRE/N) HRBA—DREREFRIEDPHORE. BT 6.2.2 THERBMNEE, SQA MK
RN ZEERER,

EENMAOERNRTHEFZSRMNERBEARAAR, BNUMTHESERIEENZES. WRE
iR, fiEAEA T AA T EA TR M2 [R New, personal communication, 1992],

EEANMBM RIS RAZESNE, RFMMNEIBES. BNMFHENAREZMRHEHH
GER, —HRITHEAHANETES, 5—HRIFEFHEAAIANEBNEIFE,

6.2.2 HHEE

ERRIH SQA RFE L, MAEETZHRABRG, HMEMNEESE, B2 SQA ARMER K, M
R, Ao ARTRESSEAR RN RIS BHELUT R HAAKES; FRRAKRUSIAN
WHPRERNERSEREIA P ERARFBIEE, BRiNEAHIRESSHBSMIIESH;
B3] SQA RERFFENBLEK: ™ RHFERR SQA MK LI/ B KN,

EEMEFATIFEANMBOHMBRAERESHUURRES, EEXHAR/DHARNES, REILC
RUEURBNR, XEEH 4 NMRAE:

D) AN RRNARERS (BREAEENM) #TER, EREETRANGZ LTS
ARYNGRE AR

2) B 5 PAHBRKEA/NME#TEUTEANES — T AZTEUFENHEE S, Bifi, 58
X5 A ARIIRBHES, KBS S5 FHIRA,

3) HARFARRERNEA—EREHR. KE—OHBT, “MRCEN, IARBEE", 87
PR HTAR, RERERLER—NAENABIE, TARERPMMENEEEL “BR” — 1 %2
WEIR T,

4) EENEA ESHRRIERMMESR, —SEEA@EDT 2 N, BERHTRMHFICRE
®, MARMEEN.

AR ALREE, B ERSMERS, SMEFHAEEOFEIRN LA HHETFL,
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St/ D BRRE SR EE SR, HHETHEAERNMT, RERANFLAHER, NERBT
HENMET .

SEREGE R BYER AT RSO KES . ATEZEIEBA (MABERNER—8S) HEASBME R
BECH, WHERFAMSHERLRAGSI ZHWEN, BENTE R, XM7EFEREME, &
HRBEAEZHHER, RAHBEHEEFHREEEREHNBEARBRIAN ., A R—KH,
N BEESARTEIE TR, RO, BREECHEEARAMBRENERRATHRAL, 08
FERHARN—NEH8 BRI E, eI AESMEEPRTERSEHRBHSROKS, €
HEAPEE. BitER. AUEEMMUSER. EAFE, EHRKSCHEKSIIFH 2 [EEE B4
HittnE [IEEE 1028, 1997 ] HHEHHEAR.

EEERFANEBRERET HREHRHTS, EER—IXEHEE, FENMBEN—EHZNH,
EERAEHESMERNTTE, ERRERN, WREXE, EAKBER—TTo&, Tt
N2V ERAIMTEE, ARG R RIT0FF SO EBE %R E R/ DM,
RERMECAEENT . MRXMEREQATERA/PMBRRA (FHIENEE) WFEETME, DEEN
BRI BT AITITN, EANAEWRGIVES BB RBERD . NEGRXM I BT
&, SREA TR ANRR B R IR TR E 2/ MARR S
6.2.3 WHE )

HE (inspection) BAIEH Fagan JRX B H AR K [Fagan, 1976], HERLEEE
BA, B STEXKPE.

1) BASRA SO AR AR SR (TR, AU, Bt AR HlE. &8
B, WIS RESME .

2) EAET, SMEBCEHAEFAIE, ERENHEFRANFRER (R HIBEHN)
I RRBRIFHFR . XSFIRE BT/ MR R R TR OTEFRRERSH X,

3) FRHE, FHRI—ANSNESHENE—-BU R, HEESESNES, A8 #
EL&R K. REFHERHER, GEEH, BRRERAMIELER, MARBHEN. E—X
B, #H/MMKNES (EHE) U5 S - DHARS DRRE /DD EEH SR

4) ATEITH, FRIFTEIAHR ABUE T RGP 5 H TR SRR,

5) AFEREBRAE, FRADFAHAREHENETRSAREOME, REBUOH, NEBHF
PR Y BB IRHT, A NESERL AR, URRALSERKEEIR [Fagan, 1986], ME
KA 5% TREBIT, MALMERHEHE/NAHTT 100% HEFHFE.

HENYHOADAGS, flin, ERITFENFLT, FE/NENEEERE. BITHE. XA
ERMARE . ERFEFREHA/NMOERENNS, BIERRYN TAERKNEARR, ENARFTET
—TAERB/NARE, EHERAE BB/ RE, TERERAFT (RN ARIENDH—T
5) BRI RIS RN R o Fagan IR E R A RELNKAFANERE—TBFR, HR
BT R4 & SQA /MAMLF . TEEE fRfEgI 3 ~6 AS e #& /N4 [IEEE 1028, 1997], EFFH
HIERSIR A e, BEREETE/MAMBET, LRIER A RITERBIB M RN BERE .

FA N — R AR RBIEH RN — R, flm, BRHTFEN—-RRNEE. BERIFIE
Ha MRS LB SR M B X TFEANMED, ZEHBSRENM? HRLBVHETOES
WE? KT SEARERAY? REXNEGNERLEFRTHANES? R REE SRR FRA?
flan, Bt f P RE WRIERGER T RA BT TR KRB Tak?

FEN - NTEELARBSRERGEITHOR. HRUVTEERE (EENBKEN, EEHRY
BRI R R B BIR R AEIR) MR ANT R, EBOTHEMNFR T, MEKHRER
AEEOHRNZESR, XEFEEUTUAETEITE:

o —ANEASE T i P A RBORT S5 T L A R — FF R B B R B B P R S SR AT L BE, BB
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BHERMRNESHFLEE R TRE, AR IEER.

o ARFEAMANH=AEH R, RA-FFELBMEREE RS, BN ZIFHRER
AARES H 7 R B IEFE

o MRAE—TMEERBHSWHEEPRAT =G P HMARBH RSBEMHER, B, BHEH
ML BEFRTHE S S LBFH T .

o FEBRiHH A R B AR BRI IR BT KR BY T /NE R T —ANB BEXHZ il 5 B 52
R TR EE,

Fagan [1976] HSE—MAREN—NRERMA>HHEITH. FEBAT 100 AR, #HERANM
HBRHEST 2 A/MNNFEE, EFRTFESRPRIAMWFTEERP, 67% 2 AT FFHZ MM F
HRE, # P, PREEERNLT AR, EHEINSTERN PSR LEHEFNES
HATIRE AT L= 4 38% .

Fagan [1976] X7 —PRLAAEMG= AT AR, KA BIMEIRMN 82% REAERITMNAE
WHPRAN . HEN—-TFHNBERREBFANAEFTARE T, EXELTHRER T EL KR
6o MERA— AR, Fagan Ba5E, REABREFE LWNE, FESENSRERFATRY
BT 25%, EAR—NMREIHRRS, Jones R 70% K4 1R 7T O 5T A B A AR I ok
[Jones, 19787,

AR R RIS AFRZIENSR . ZE— 6000 7THIRNL BURAL BN BT, 93% iR RTE
HAEPRIAE [Fagan, 1986], [ Ackerman, Buchwald, and Lewski, 19897 H3if4RE T —THEZR
M FREES, FE (MAEIR) MERFERNERNERABDT 85%, E— I KBELEM™
ST 90% [ Fowler, 1986], frosE B LIS (Jet Propulsion Laboratory, JPL), Fij4g 2
/NET A R TR 4 DB IRA 14 MRESEIR [Bush, 1990], ¥ ETIHE, XBERESATE
KATE 2.5 THITT, H—AJPLIHS [Kelly, Shefif, and Hops, 1992] Bix, KRIM4EREPEE
HY BRI REEREORE ., STER, EFEENTYT, TEﬁ#ﬁﬁ*&EkW%ﬁoﬁkw%ﬁ
WEERR AR 1-5 $,

B HERZBTRAS (ETHTHEIR) - AERNREAFTEMRGE, 28 24
B, PR e B TR, BRI B AUEN B R, R, ETHATHRNEA R
gek, MR, TEFEPATRHRSIRZ AR REHRTT LHER TR, HSE#ITFE,

HELIBH—TRERE, SEE—&#, ETRATIHEEIRA. EFEYBRETXMBRESR
H, ERTLSRIREAMEIRIER . Fagan R T XRBRE, ffd, £33 FLKatE, M THEIIE
A—4 IBM BEHEEMAXSMNFERHAEFR, SFMBrREMN, BE-1MEEEEE “RE—-H
BB T &EMIE” [Fagan, 1976], AT, WREA ERBLHEFE, BITRASKRE IBM BRERES
ZHETh. BEREEEE VRIS ENRE, SUNERERTEGSRIEETTIERN,

6.2.4 WESEEMHLL

KW bLE, ¥ESEEZRENXSREZE/NAMSHRE —ERRFHRBER, BXHERN LD
o EENNEEMNS: W&, BE/DAX CHETT. T ESBALD: HE, s, FE,
BT, WEEXELRY, B—SETROTBBEE LK, XHERLKH 7. FHX
HRIAN, HERSETER N FELUIER™HOFERARREL.

HHENBIEREELAEE, EREFE LERTSNIE S g 6.2.3 THBIEB L
KPEFAERBWE RN —MRAE THANENESE T,

6.2.5 FEFEHMEERS

P (GEEREE) BRI FENMRNSR, Bk, TFESUNERN—IMEERE; Hik, ki
HBENEHEIER, tHEAEEEEEBERIAIER, fl, EERARZWRIABTIFER, LU
BAEH S E R R 2 AT R R,



e W K 97

R, MERGSBRAEE, WFFOARESE/D. §%, KABEKEHYMETYT, REEAY
/NG ARREE B A, ERMRERAEAR, MRERBEHR, FRN=REEATHRA
BE FMSI /NG RR, R MR RESESTHS, REBEF MMEETEEFRITX
B BRIERUEA TIERAM RSB, 5y, el lMX4am, WEERKTH, U4
FeE MR VEH /N R EAEA
6.2.6 WZEHER

HREHENSR, TUEHA-EARMNER, F—MEFRERREFR, YHARBRAMIT
c#pt, ATRANBRE/REATR, S TRBEFE, —MEAENERRES/ PNEEMNABITE; $
“ANEREHREE, AETIRANEREEESTITRE (KLOC) BENERICRHE, XuFER
58N E L TTH R E B RBNE B TH R N R/MMERE. P - TMHANERERRRANE, 4
MES/NMIEMBIN FEME/MERE. FHIMEREAREBNE, WRESANRBRNBNFEM
B/VERE

REXEE]HENZMBHASEOEER, GRITERBEFRPMHEANRE, AN, mRsE
R ENGTTRE 20 MERERAD 04N, FA—EBREFA/NAREREERE 0%, B—
BRRABEETHET, UURERHTHEZHERNTE.

e sEdethiTilRE, FEiheiiTii.

6.3 #HITANK

E%ihd, BHRIELEE (bug) WA, RE— LML RIETE R S0% ERERR L,
M R KRR RS, i

R AN G 9 RB R 2, BAR Dijkstra JEAT80, “BIFIR T LUR 877 bug FFEERIE B R
FR, BRRENMGREFEHRLEN RIS [ Dijkstra, 1972], Dijkstra EBMR, MERHEH
WERBAREFT T BEERE, FARTR T EA R, HUESHRERN, BATRNTHESHE
R, BEXAMEE MR A B (S B R, PR AR X AN RN L2 ER.

6.4 RMZAhkt4

ERRR WA ARRE, HEALELRITRE—MERKE Lo BRI Goodenough KR,
PUTELR BB G RE T VAR, ETRR-ETECHFRT ST EFENEAPIT
PR BIEISER [ Goodenough, 19791, XMREXH =AML AR L

1) ZE LA R — M ERRE R, MAFEEI> 5, AEANBARESTEFEER T,
WRAH, PIREFRENTREERE. NXTMAEER, UKER TE-TRERIEIR—RBH, A
FEAMBERBBEARIEFB R, WLFLFEAFRRFEBRBH R 0iF 10 520 A A X B
H, ATRER—GAFHRREMETIRB, HXEAETHLERETASER, WIRE, Bft4
HiRo

2) BELFEEH—NAER B E AN Lo, RIVKERSEERERMNINE, FEREH
BRERM; ROIAEHRERERFEEERHBTICETH FIBRIERE; HRVLEFEOITFA K
BEOER . FTUAMERIR™ ST 9 Chr AT RBR: . IESR ™ 5 IE 5 55 IR 10 2 18 48 BB IR B BE 1 2R3
o —SE A 4R IR B AR EAE

3) TR E LS — T ERAN T R A2 EORA, BE—TEHRENHLT, XRE
RIS AREINIE B B RN, B MIEEG, WVITEHREAMAHXRNEA. £—-XBA
R ATRE WM 4. IR ATRPERIMTRARITHMI TR CHLEE, XYM N 31EHRL
HBFFESRAITER AN, FXRAR WL YERE, AEHEE. REMIRE
i, RiTERRAERAIENRETTEMS CILNAS (FmBEARSN) EX44FES, UX
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REATREHR . RERTELE SR E WIS, TR TS ARERBRERE
fREEE, MXL VLY ERESHNBANRESRY . FL L, BEMFAFEEEERE IR
Bt “SHEENBA" .

4, st — LR R EREERG RS, RBE>S G (EXAPRCITEAKNE)
BATHEN— D TERE, 7 RUEE AR w8 4 R X v B B A SRR AT R R 3R 1
EBAAERNRE, ATFRESHBATRREEREMERKNE, H0i6 B HERENR—1K
PR, CTEHREEERM, MARREHESOEGRE, X WTERREOBA ST
B R EIPLE KB A B KA, BEREN ITERKGEXBHERNEHES, NEH#ETS
o BFHTESRATURREFRLET MBS LRBNRFEL, BATERERES S, FRGASE
REWLA “CRKNIRR", EXNFREARGEIESNT7 W57 LR L RIFEAR

BUTE AR X E R B “fT %M, MALANEA AT N7 — N HBHERER L™ M
BERBIEM. HE, TEHES, ERERFARLEN, BARENN, WIRIERMEZEH, EXE4
AFABRAT e . KRR, ATERME . ERHMEAIMRE [ Goodenough, 19797,

6.4.1 SCH%

LAY (uiliy) BEMBEAALFNAGTEAERN> KN, WERMPBROBE, Baif
B, EREITH&SREAITTRAMGRAG]REARNBA S, /AL & s FEH,
FRBETEHRTAEANTIE, UREESFRHELE>GHNEAERTUNE. FE>RREEIER, LA
RAEEENHEN, WRTGHEAANE, REELERE, BRESHY TEH, TNHAARER
LEAEHARERMBERAE. KU, FERL—-ICFENT RN, FETERMR™ ML,
IR A X TP AP R, AB AWK XL R

6.4.2 ATk :
DRSO D — N ERER TN, TR (reliability) X7 5 i B 59 4 B 3 0 =
PERTIOBE, RINEICE, MEREAFNMERGT, —MFRTEBZHNERRTN, E-EH—F
BRI, BAER, BELERESSBE AL RSE (EEmameE) LRk B R e
WA EZRE, YRR EN, EENRSATHEEXEEESKHE (EH8EE).
BE, ¥AEEENEBENENS XA TEKRE, X¥EAN., BRETFEEROKETEY
56 A B —WHE, EHPEEE, EARRI T RIRE. SEERSBERNKEDIRE 1N
BASME RS, TUUEET HEREEEEL TR EEFORES. B2, mEXMEIRE
B2 RRTE], EHESEREAE SRR T, WATS RN T RERE, RE S0V
IR TR R 6 N A o
6.4.3 4

- BATERRNS—NREMR K T R (robustness) , RERAMER —MEFRKE XL, BEE
WA R-ERENEH, METREOHER. FRRATRATEZNGE RO RMEULR™ &K
BATHESROTEZME, —METREHREN™RLETRERHEZH~HERE, YBABE
ks RBRS, —MEMP= SRR P RAI R MR, Blin, — B4 SRR s B R MM S
B YERERARAFNSTRETEAR, — MM AN . AR EE, MEREH
AR RS AR RREEE, LRSS RMRLNE SR, fln, %™=REREA—Z IR,
Wik HEFH— PR R EFNE, il “control-A escape-% 7 $#@ ", MBHBEYU—&KME
B “Incorrect data—Try again” MR, sRFEiFsh, HRAP A XEHBEAFEER,
AT ARG A MBI RS E R 5L A IR 0 7= S it

6.4.4 g
MERER T L AR A — N E. Fl, BEMEIRSEER, AE>RTEREGEERE



e ¥ B =

¥, A AGH MU, e SR C R RCEL, FLbEE R R SR e B
A zh Ml G5, AR ANT, MR SHEIS MR EEFE, R tHETiEHA. (Ei—
THREADHE, SLTHEN "D EH (8-2]7.)

MEFBHE [6-2]

WA B FIE — PR AROEESS, THERNOT AR, S0 E At
L a4 2 0 ST i b B A i A ML A T M
i i PdERsaEmEaitAn Fi, EFR kRl BT (haidf] by
HAH,

e AR Ak R i At . R, B T e e e B,
H AT AR TEHRHSHENLEE,

Axt T FAFIE AT E T, MRS R SRR SRS, M0, —TEE T
E AT EE NSRS, & 10 #-0bANE. i A, SRR m 1o BRI
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PATHERT EA 2 EER [Myers, 1979], BRI T EARKXHKE M, [DeMilo, Lipton, and
Sayward, 1978] H&AXTHERIRPAEMERHE AKIER . [Beizer, 1990] BXTHKNBE, £
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6.12 HBTFEXBRE:
k=0;
g=1;
while (k<n)
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{
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THa, BAXSgishh fERE— AT 8E%K global_variable B{H,
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B g Hl 5 — MEREER, Flm, HAAFEEEARMER (7.2.2F) £R— 1 RHEMR
Hatfd T —MER . ERBREHA— M FRERIF LIS HRHT &S ER

AR p A g, TR g SR p FEI—MRE, BY “AEXZBES", Balikq
RERELSEHE, HNMEZFEER “FREERES, BMEHERNER ABC123”, AR p FIBHR
g REHEE, BAER, MEER g /B o FEER, A p el als B a3 H Ak,
A q EEREHE, BnRER o MUEEER, BERESR p NRITH ARENTER, BBAZEZ
ARG,

EHARAHN— 1 EER SRR MR EEMSI A, SRR (Bkq) TEMESSE p WA
WEMMESR, R THEANTREME. B, BFEHBE SAFEEHARNERE XK, B
MEE T 52BENERAXNWEM,

7.3.4 EIidEES

FE—HERIEBESH, BHE MR part _number, satellite_altitude # degree _ of _
multiprogramming XM AERAENSHHTHR. BIFZESTEXFERBIRSEW, Ml
LR BAEISH. EXRWESTP, THHZSHEAH part _record, satellite_
coordinates &, segment_table, MRIEHRWEWIERSEHITILE, W MEREMEZRE, HE
TR R A BIEE N — A B H T8 E .

‘ Fln, HEIMA calculate_withholding (employee_record) (ITEINBEMNTE (BHRIZ
£))o AL calculate_withholding, RHZBIRVIMEBRBR R employee_record
IR B, 53R AMNTRHREBAMNFHELEMBRELTN, HBREASIMTEERROFXEBRTE
S5HE., RETENBRN IHREERENIBLRFREABGER calculate_withholding, RNMUEH
PR, IR EWED, RESEANE, E8HAMTETEMR TEN™ &P, ROEEH
AL E AR AEO, (RTHEENS - UAESE “mReemE (7-2]17,)

mRFREME [7-2]

BHLBRA~5SAFEAGFRILABEANLRIE, RFRK-ALKXKOGFIM: HRELFNHE (H
iR AR T RY) HAFARARFEEAIRERFRHEEZA?

URNHZE, BMAIANAFBERLELY, BABREGFTETUARKGSE, 2R F] EHLL,
RPABERE, ATA, 4% Knuth [1974] W RELE—EZ4: FE] — LFRAETEENER
, bigh THEFEGRE,

WwRAEEZRMARELS? EXHFHAT, TEA Knuth 9 RHEHE @, o84 (At
FR) &: BEA! ROER, GAEALENERAIBBERLREAEZR, RE, PRARAEZRKL
, RAELEQER, TaRLFHERERH LB AL, wRATER, BABSRETHHH4 T
R IF AT IEA KL T4,

EEEEEME, AN EAMEA calculate_withholding (employee_record) H.J™#E
BERERTEZHESE, SBIEFRIXEEROREMEETRAITENCREERES, 7.3.2 %
e T XA,

BEBRBESHHSRAGRSRARRER, LRESHENSEHTHERBREBES. Hin,
1% invert_matrix (original_matrix, inverted_matrix) = print_inventory_record
(warehouse_record) X MEMAEBIEEMENSBOEITIEE, [B80E FHRBE B8 454 8 BT
BAMHATRIE, YRBEENEN—NSBCHETE3R, B8RSR R0 — 84044 at 1 3
TENCHE.

FER C L C++ XHEANES P, B MICRIOEEHE NS ELBH £ B R — A E R B ENICHE
4. B check_altitude (pointer_to_position_record) , E—BUNFHEAEHE—
ARIAKZR, HEEAWEETT A B pointer _to_position_record ¥ [H ) position_
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m_I21 m_encpazlatian
: job jch a, icb b; jl":h_qm:utnil:_'._'ﬂ| ‘
|

iniolize_jnh_queue (), ‘ .:1-.il.'.||-_r:-: job ooewe 1 |

add_job_ra_queue (job_al;

- ety

] '1dd sab 1o coeue fiob i [
rekit_ b nangue ik (goin_hh :
; . ;

remmisve_job [Bwm o Gub )
i
i

B 7-14  {h TSRS 0T E R 4 b fE ok PR SE5 tiiHT

Pt —- A SRR . AR AR B 7 T e AL S A B
T kS gl U
741 HEIENTSTR

g HE LR E—FF. PIBIELBSPET, ey LT — TP (FERBVFDY,
4 T AEICEAE (FERtE PR, o hndE e BB F R A T MR TR ) . FFRH LI O
po Ok ER RO kA PR R TR, m R I e RO AR AR R,

R 50T LR R A L R, A, T REETRTE R (AR kR
FUOHLGHT e BR A TS I R4 Rl EER-T-ENEY, @rarsfk A SR iz, — 08T
st mEmm T, B ERETHERE R EAT, iRt R - e i e e .
A4 H, BHEETR CfF LB HRLLida (ETE) e R CACE, T TERE O adh Rk B
Fm AL BT R b TR Rl b BRSO iR, RS R E R R, S E L
db, FEARS AR R E R, FMEE—R, A TURRNACE (RN & EEE
M R, MM iR, AREE Y, RSO ATRFIR AR (AU
B pETH FiLESE, WS Radtd i arfl, i, AN RHEAITERE SR

hEAiEEAERELY, SRET-14, HPFHFESNMNE. SUEHF ( HERRESAEER
MRS R TR EMIEHRE TR S, CRERSARERRE— M T HTEIE,
#h B S R s BRI H o W SR T IR A AR R R R ik HEFEAT R W B TR
TLac e ot e d AR I PR AT A A A T, 411 9 R PR e e T

B dddge f i & IR R R R T E  RE E, RRS A AL ]
s T, AR TS, RS T MR iniciaTiae Joh guoue RIESEL, A A
B BB TR R RS TR TR A, AR R LR, &
F |l ] sgre g ans —8FETH irirializo iotgueun,

AEMESHEME T AR, EHET LA R TN R, ST Rl
B irshit s F L, PRSI R, AR RS L, SPFE LU S R AT
FIfERE. FE-TRBL. &R DB SR BT R RS i, f TRl 8T i s
B BVETTEA: T R i E, ST TR RTINS, wit R
EFimAES, RELEHREDN SIF W ERA#3.
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WA B B IR, EAK RIBRIRAI ™ & 7T R E R M 5 w3t B it g, g
RAEHEREBR/ME. BXRRBIESHA KT, Fim, mR>”GLEELAT, PLKKE
AR AT A BN, Fat, SIS REE M 7 RBAT RS, MEEARRETENK

W —R I,

B 7-15 B/R T LA C ++ SEHMAENL BAFIHES 4, B2 JobQueueClass, [ 7-16 XA Java

®7TE

i
H

I
/"
i

{

*®E:

11 ERBRIERE R AR EC AT, WA AR FAICH
/1 Rag. BA LR, 288 T RT3 sE TR R

A, PRI IR RGALT-3]

class jJobQueueClass

1/ IRt
public:

int queuelength; 11 PENVBARIR K BE

Int queue[25); I BsTR s RS Mk

1 Ik
public:
vold initializeJobQueue ()
/t
* ST BAFIHC R0
*/
{
queuelength = 0;
}

vold addjobToQueue (Int jobNumber)

* ARV BAS IR B S I el

*/

{
queue[queuelength] = jobNumber;
queuelength = queuelength + 1;

}

Int removejobFromQueue ()
/t

* BB jobNumber ¥ TAAAATEBATILAGAR MEL S,

TR AR, ER AR,
:/}Fiéiﬁljnbwm},erc

{
Int jobNumber = queue[0);
queuelength = queuelength — 1;
for (int k = 0; k < queuelength; k++)
queue[k] = queuelk + 1];
return jobNumber;

}
}// class jobQueueClass

MBIz g

B 7-15 3% JobQueueClass {J C++ LB (i public BHSIRAR BT 7.6 WhER)
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LW, ( “TREEEE [7-3]7 FASHEET-15 FE 7-16 LR A 58 AR 5] F 14358 KUk 69
WE) . B 7-15 5E 7-16 #, BAFILIESE 25 MEW-SHBHAELHR, $1 1TERE queue [0], B
25 MTCER queue [24], BMELTU—-TMEEER. R EF public £ queueLength
queue TERRMERGEH MMM T EB R WY, XAEBINLABMAHYTRLA, BT 6 WHhBL

BiE.

I

/! .

/1 RRBETERE AR AR Elaval iR H L, BA AR T ava
/] Rk, A HRGR R, 288 T80 ERHTT RS TI2nXReaat
11 A45bE, PR “InSRAEMNE7-3]" o

!
/"
I
class jobQueueClass
{
1R
publicint  queuelength; 1/ Yk BAF IR
publicint  queue[ ] =mew int[25]; // TR ESRESMEL
bt
public vold initializejobQueue ()
/i
:/é‘&@f'&ﬂkﬁkﬁl&ﬁ&lﬁ%o

{
queuelength = 0;

public vold addjobToQueue (int jobNumber)
/I—
:/ efRlk BAF IR BRIk

{
queue[queuel ength] = jobNumber;
queuelength = queuelength + 1;

}

public int removejobFromQueue ()

/i

* St jobNumber G THESETERA T LB ML S,
* TEfEl AT SRR ML, AR,

. :/ I8 FjobNumbero

{
. Int jobNumber = queue[0];

queueLength = queuelength - 1;

for (int k = 0; k < queuelength; k++)
queue[k] = queuelk + 1];

return jobNumber;

)
}// class JobQueueClass

Bl 7-16 2§ JobQueueClass [ Java SLH (i public BHSRANRBKLE 7. 6 THMER)
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EHELARATHBBEHEFAGFTX, AFHRBEERARMBRBETEHT-ISHBT-16 ARLE
HREEF, Hlde, B 7-15 7 H 7-16 F JobQueueClass ML EWMMIE25 SRR EA Y L k5
B, AR C++ B A —A const H & Java ¥4 5 —A public static final k&, &4,
HEERL, BREABRTiFwTE (KEBAN—ATRA PRIB—AZERA) R LEE (EBEO—AHBRF]
PHm—ANLRA) MG HARE, EETERGERT, OSIHNLTEFTTE,

Fob, RDRTETHAGRE, BF—A C++ 24 R4 queuelength $94i3%m 1 B A&

queuelength ++ ;
¥ - 35

queueLength = queuelength +1;
Rk, RIBEEREAHLBRHRE,

Bizhil, ARANKFHARS X —
FTHRG, RERXEREA THETHEEH,

HAENTR public (AF) B, FTLIERE
ARG RE 3 77 #R FT M A 2E JobQueueClass
T, RERH, B 7-17 BRFEC+4+,
queueHandler J5 & 40 ] {& F 2% JobQueue-
Class, [ B 7- 18 B Xt B # Java 32 .
gueueHandler 1B A T JobQueueClass H1
f initializeJobQueue, addJobToQueue Fi
removeJobFromQueue F ik, M AT EHH
XA FE ok BA 3 2 G0 3C B, K
JobQueueClass Mi— R EMENFEEEX
=AFERXNEOFR.

BAERRVE A BAF LAFE L B B 2R 15 £ T
ABLULH, HEZERTEEREENELIZFH
WEEREF LR, SMELIEFRBR =14
#%: SHEARERINELS. EHRPALT

class SchedulerClass
{

;I.I.b“(:
vold queueHandler ()
{
int jobA, jobB;
jobQueueClass  jobQueuej;

/] &#iEA)
jobQueue).initializejobQueue ();
I E&iEh)
jobQueue|.addjobToQueue (jobA);
I B LiEs)
jobB = jobQueue).removejobFromQueue ();
/1 #—EHER]
}// queueHandler

Y/ 'cll.ass SchedulerClass

B 7-17 queueHandler #J C ++ 3£H

BT R Z AT R Rei6t, URMNFEVICRZERELRICFEEH, BT-19GHTHC++%
AT, MW 7-20 S TH Java LR, BE, KERLIEN S TR FEE, FENEA

K- a#tfrftanE®R Fx L, REA
JobQueueClass A EEMB N, B 7-21 BT
B7-19 ANmEERINL C++ TH
JobQueueClass K HIIEEE, HBE T LA A
T, DEEFESRE JobQueueClass 7= & HAth
#4r (¥ queueHandler k) ZEIMEOD
HBEEMHE (2RIHT.12), AREIR,
wWH=4MrF8®%
addJobToQueue fl removedobFromQueue H
FREAHE, HHEMAMA addIobToQueue
g, B EE — 4 B BME MW
removeJobFromQueue J5 4 1H & [H] — 4~ 8 ¥
i, REEVBNEGHEIASTNEZLHET,

initializeJobQueue,

diass SchedulerClass
{

publk void queueHandler ()
{
int jobA, jobB;
JobQueueClass  jobQueue| = new jobQueueClass ();

K200
jobQueue).initializeJobQueue ();
I i
ionu%%.:%j?obToQuwe (jobA);
_IMpREEES
jobB = |onueue‘l.remove]obFromQueue O;
I H—HER)

}// queueHandler

}// class SchedulerClass

7-18 queueHandler ¥ Java 3CER
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8, queueHandler FEMNEMRE (F7-17) BEARATESES, ik, ¥HiEdELRer-Rgire
FRIZFHHEWHS AT, MTiE/bE SRRl fet,

class JobRecordClass

public:
int jobNo; LS (%%)
JobRecordClass *inFront; /] E R iR FealmAviRet
JobRecordClass *inRear; /1 EfE iR FEmE S

}// class JobRecordClass

7-19 I m4EHEAIYE JobRecordClass i C ++ LHL ( H public RH:SIENRBRELE 7. 6 T hFR)

class JobRecordClass

public int jobNo; /1 felks (%)

public JobRecordClassinFront; /I EERICFAEAEIH

public JobRecordClassinRear; /I R iDF EE /31 H
} // class JobRecordClass

B 7-20 XUa AT JobRecordClass [ Java SLHL (fi public BHES|RMIMEETE 7. 6 b o)

class JobQueueClass

public:
JobRecordClass *frontOfQueue; /1 BAFIRTER S
JobRecordClass *rearOfQueue; /1 AP fa AR &t

vold initializeJobQueue ()

{
/t
* il 4B frontOfQueue flrearOfMueueik B ANULL (25) K gnta{tEdkBAFI
*/

}

vold addjobToQueue (int JobNumber)
{

SR EO TR, HicbNumber BBl EHI0bNoF R,

+ 1% B inFront= &5 8 24 ATAYrearOfQueue (NG ICF HIERIBATIN f5 ),
* HjBinRears B i B HNULL(%),

* & B 24§ rearOfQueueg (d A 12 F i inRearF Bt {5 M B AT

* (AL T — Wb ,

* B fai% BrearOfQueueds [a)3X ~ Fric &,

*/
}

int removejobFromQueue ()
{ -
* 1% BjobNumber% T-BA 51| 8T #9361 10 FefljobNoF B |
* EHifrontOfQueuc R FIEA 5| R A T —T,
* FLAE B RBA TSR AR FeiinFront B i B HNULL (%) ,
:/ #3% | jobNumber,

}// class jobQueueClass

B 7-21 A #E A JobQueueClass i C ++ LB SR
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Xt ol 7-15 fE 7-16 S5 7-17 fiE 7-18, RHBEXEEMF, C++FlJava LR E X H]F
BREBRNXH, EXREOHARS, BRORGE—FIH, FRAES LR PEELHZER,
Fepl, XAEWBAFIEMHRTBALL C ++ B, MAiH LA RBEHAFRIS Java B,

7.5 MHMRBIB/AER

B 7-15 (SRFE7-16) RARLBAS] Class B9— B, B, —MUBREEFIX LEIER
R TRATHRAE, SR CHER AR IR AR,

B 7-22 BARTOII C + 4 BHELIIMME | rass scheduter Class
REEXD, MFRERGOSMELRA R, |
FIR 4 B B F Sk U0 B = A 4R b BA S pblic:

vold queueHandler ()
{

highPriorityQueue, mediumPriorityQueue

M lowPriorityQueue, (Java JR R BRE =/ 'H;Q a job1, job2;

. . JobQueueClass highPriori ue;
b BAF 0 B4 7 O 0 o R L) i A JobQueue Class. mediumPriostyGucue;
highPriorityQueue. initializeJobQueue JobQueueClass lowPriorityQueue;
() WERAR “ initializeJobQueue F & /] —iEs

. o . highPriorit initializejob ;
N HABIBIELH highPriorityQueue #17, H |g// g;)%l/:leue telzelobQuene O
AGELE N mediumPriorityQueue.addjobToQueue (job1);

PR 52Kl I PR E £

AN N A s job2 = lowPriorityQueue.removejobFromQueue ();

MRBEI A — 4 SR W T 2 ooy Que

R, fim, B RE TS RERENAE M/ queueHandier

BT, FEETTHABERARR, HP o )//.él.ass SchedulerClass .
AREBHW, d#40, TUFFLEFAERAHEEK,
Blan— AR RBABBE N TER - RH R 7-22 {FIE 7-15 By BB R EH

P NTUHMRBIER BB RLRAEK, 7 #9 C ++ 773 queueHandler

PR XA BB — A E R R, 78 Java b, TTLIINA 7-23 FiRE X, HE WA B H#T
BI&FERE, B m R A ER . WA EBEmMEE A BB, (BB 7-23 g
il numerator fl denominator XFEH public BHASIREKMEELE 7.6 FHEBAMEIE,) XK C
++ ERNARZLRREF public KL BAR., £F, @7 AERSENTE&FS.

class RationalClass

{
public int numerator;
public int denominator;

public vold sameDenominator (RationalClass r, RationalClass s)

}

public boolean equal (RationalClass t, RationalClass u)

x
{ !

11 PRI S B SRty £ |
{ l

RationalClass v, W;

v=t;

w=u;

sameDenominator (v, w);

return (v.numerator == w.numerator);

}
1 Jm., w, T A A BRI I s r

}// class RationalClass

7-23  HEMEK) Java IRBIELRKLH (h pudblic RESIEMRIBE 7. 6 TrHHR)
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MRBER BT RHFREHRALBHRR (7.4.1 W), 75, YB¥G=RN, BEALBBHHRK
ERY, BRNFRT, RTINS ORERMBRBIERR P, BT, W& ITER™ &%
PN FRER, MREERMEN KR EERARI AN — TR,

7.6 {ERRM

7.4 1 WRBHER AR RAAR (BEMRALRHSR) £ Pamas #H I FEHO IS
ERREANG)F [Pamas, 1971, 1972a, 1972b], Pamas WREEREERKRKES . HRH>HZH,
R HH— MR T BRI B N SEBRPE BTE B, ARG B, XA BUR BRI A IR S SE AT
XHE, AR RERERA LUE AL B —MEE B, B R SCBHE 8 4075 X AL AR AT L,
AN ZBAHHTER BRASE R AER . (RE—F THRESRE, H2L “WRAFEEME
[7-4]"5)

MRRBHE [7-4]
RiE “fEERE HLAARY, LAAGBEDE “MFRE". AABRKHRLMEEL, PR
FAMEMY

F T B A AR I AL BR P A, THERE 7-22, BMHE7-15 hHREIERRITH,
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