-,
Object-Oriantad Analysis & Daslgn
] =] X 3% /Y

5 H

% it




X

BEF 2.3 EBEBIAHET e 3]
ﬁﬁ.%__ 2.3.1 }Eﬁ%@ ....................................... 31
2.3.2 —4‘?5*%@1&‘]%? ..................... 32
-89 HLREMXS 2.3.3 — AR -ooomeereree e £V}
2.3.4 —AHBUSERE ooeoerereramrenie 33
1 ¥ FHEREFEMN oo R po— 34
L1 SZHAERMEANREARGHE - 2.4 RRA voreerrrrreeni 36
1.2 HARBEME ooorerr v, TR rnerym— %
1.2.1 EEXMREARRIT S 2.4 ATICES: KBIFIAEE oo 38
FIPEIBER covrernreveermeniniuniii. 5 TR e — 29
122 EEIRRBARNFMES oo D 244 HETH. EEMHERE oo s
1.2.3 HEMBHEARKE—EHFE oo T 2§ N et 50
1.3 ﬂ/[xﬁx:j-ﬁ ....................................... 7
1.3.1 JRBITHER corvemrerrreermrerenecnseinnens 8 B=Ma ig it
1.3.2 B¥ e brrasaersiiniesiistenteiinttiinanne Iy §3§ ‘&H’fﬁ ................................ 5]
L33 J5Hk reeeeeeremeis 1 3.1 HHZRIE e 52
134 SHBURT wooevemrirerninena "o 4, TR BTRLEDT «eververeeeererrimrereeenns 53
L35 2B revmeemenniinn, I 3.2.1 APLEERIHBILART wrvvoereeerermmsrenens 53
1.4 TEERERIERY «ovivereneienreimnsniiiien. 15 3.2.2 HH AR APLEEH -cerereeeenene. 54
1.5 BEFK -oooeeerrmiereninnne e e e 17 323 A APLZEHRE «reeernerrrrmsssrsnninenns 54
1.6 FHEN «wveerererriioneniiiiien, 21 3.0.4 ﬁﬁﬁAPIés ............................... 54
1.7 TR sovevemermmmimnieniiiiicciincc e, 21 3.2.5 Javaﬁftﬁﬁﬂ ............................. 55
L7.1 BB oo 21 3.3 AEH e e 57
1.7.2 BIEMERT eveverrremnneninnninnnennnan, 2 331 (TR AR T RGBT - rveeee 57
1.7.3 ZEK rervvniiiiiiii e 23 339 ECH‘PQQ%B‘J&&&* _______________ 58
1.7.4  GAFBHLRL «voeerrerrermominnnnnniiinsniienne 23 3.4 SFHRH— BRI BARHE - oeeereroeene 60
1.8 /PNEE - e, 24 3.4.1 WREHP ‘Bl FEREE - 60
E-®Ws 4 3.4.2 mmmm%mtﬁﬁﬁm --------------- 61
3.4.3 -&-H—agﬁi%& ........................... 64
LR AH v e 25 3.5 RFNHE oo, 71
2.1 BT oo v 26 3.6 BIELHHEL v, 73
2.2 B AR AITREL ooeerrrenrnrernen 27 3.7 BHE e 74
221 ARELIERBIMBSLF ooeeeeeeens 28 3.8 HHIMEREL o, 76
2.2.2 BLFEBEIBAELE] -veoereerrrerironnns 29 3.8.1 FHREFEMIERE vorvrrenrmeirnns 76
2.2.3 [aJEEIR/NGE cooenrriinienin 31 3.8.2 @E‘Eﬁjmﬁgﬁ ........................ 76



3.9 REERSCHL «orevrirmrrininni i, 77
3.9.1 FUBLEE voevermormmrieniimannn, 77
3.9.2 BERJREE sorovverenirnniinninien, 77

3,10 NEE e 78

H4FE FEBAWRIFE 79

4.1 ﬁﬁ‘kf% .......................................... 79
4.1.1 JFERELL ooemerei 81
4.1.2 EBAME e, P
4.1.3 BMBFATTEER o 8
4.1.4 BERTEREERAT oo 8

4.2 ﬁ{fﬁg§ﬁ ....................................... &
4.2.1 EBL—REEANER oo 83
4.2.2 BB 22— THEEER oeeeeereeenennn 8

4.3 ﬁﬁ%ﬁﬁ .......................................... 85
431 EP—L—GRER e 85
4.3.2 LB 2—BREHAMEE - 8
433 K3 —EHBRPL

Eﬂ]ﬁkyﬂﬁ ................................. 87
4.3.4 B 4—XIBRBAPEBFA

HEFE <oervererrmmee e &8
4.3.5 FUERYEIEL oeverrereereiinnnienneniien 89

4.4 Cot FEIETCLEM o orerrerrerenmrinirecniennns %
4.4.1 VIRIBB veverrverccsrmiiniiiinninn, ]
4.4.2 RICR UM WTTEIRFIEG ooreeeeres %9
4.4.3 (EFIRTTEEH -ovvrerereeimrnscrsininaens 9j
4.4.4 Nﬁﬁ%m%ﬁim ........................ [

4.5 EEPKTR oo ooeererrmmrrimmnniieenenens )
4.5.1 M WorkingStudent JEHE — NG +eveveens o
4.5.2 BFEXPYUEN name FHE e 95
4.5.3 BEBEESEIL »voeererrsrenniivnenins %
4.5.4 ZEARBBATE oo 98
4.6 BRRBRYE oerrererimrrreroerinninns 99

4.7 ,j\% ............................................. 102

BS5F BHETEAR e 103
5.1 BEEAPIEH coormrmrrnicieeiie e 103
500 HARBR APLEEM - -veeeeerererrenns
5.0.2 WUFEIRBRAL coeeorereineenrninenens 104

5.2 g/%ﬂ ............................................. 105
5.2.1 WERE  covereererremmmmnnininniiemn, 106
5.2.2 Java [FIBERIEIE vveeverevererervennenns 106

5.2.3 BFIBIFEBL «orreeveerirmnini, 110
5.3 Model/View/Controller HLf| «++eveerevereererenns 13
5.3.1 s MVC Controller FFSR +revevensreres 114
5.3.2 BBEFE e, 116
5.3.3 BBERMAFE oo 118
5.3.4 Java R -ererrermerrmnrniiennnn, 118
54 BEEOFR o 125
55 :’;”Eﬁﬁ-ﬁ ....................................... 127
5.5.1 BRBALHSIFTE oo 127
5.5.2 EIREREHGIRITE ooveemrreneene 128
5.5.3 gﬁﬁmm@g ........................ 29
5.6 JNEE i 130
FOBs & B
BOE PR oo 12
6.1 WIRBEL oo 132
6.2 RFWAEFEAFHTENIRL oo 133
6.3 FEHEBHE v, 134
6.3.1 if-then-elge *+esrrerrereesimrianiiniieiinien, 135
6.3.2 forfFER +eereerereiinin 135
6.3.3 while FEIF vrrerermrerremrmriniiiriinnnn, 136
6.3.4 Swilchig‘/ﬁj ................................. 137
6.3.5 try-catch o eeeerse s 137
6.3.6 EEHHE oeverrrmrreerenriienicnnnnens 138
6.3.7 WRADIHEMBIF oo 138
6.4 gsmﬂﬁt .......................................... 139
6.5 KPR -ovvervrrrrerrmrsimiarnineenann. 147
6.6 Eﬁgfﬂ}ﬁﬁ,mwﬁ ........................... 153
6.6.1 EEBEWHE oo 153
6.6.2 fHASERE o 156
6.7 TEAEMHR -oeovoevrreremmresieneeenoniinennns 160
6.8 FRFEMIR orreeremrmrrmniriini i, 160
6.9 FEBR oo, 163
6.10 HIFMHRE coeeereenriinniini, 163
6.11 /J\% ............................................. 163
%7% yé]ﬁ(‘ .......................................... 164
71 FRARTERMES e 165
7.2 BT E e 165
7.2.1 HEBZHERTE e 165

7.2.2 WERA AR LETPH



.................................

L FRAR T
7.2.3 ERERTEMBOXE
7.3 ERTIANFHS
7.3.1 R RS E
1.3.2 BITNARF
733 RENARF
7.3.4 WA
7.3.5 MEETEH
7.3.6 REZZRBNHEF
7.3.7 $4%
7.4 EIREH
7.4.1 EHIEE
7.4.2 ERAATR
7.5 /NG

............
...........................

........................
...........................
...........................
...........................
..................
.......................................
..........................................

8.1.1 Microsoft Visual C++ PHZBRLH -

8.1.2 UNKX FHIZRELH

8.1.3 Java'i“&‘)%%ﬁi‘i% ........................

8.2 BHEFMEMLELE
8.2.1 X%¥ Endianism

8.2.2 32 fii M 64 fIHLARAY Lo

8.3 ﬁ#ﬁﬁmﬂ'ﬁnﬁ‘% ..............................
8.3.1 EHerbmAiiy

8.3.2 MMBFERMHEELRKY

3}

8.3.3 BEWHMRNFHFHE

8.3.4 REMH

8.3.5 Unicode

8.4 HHEHHFERBAMAL
8.4.1 RIEMEHRE— UNKX

8.4.2 ﬁmiﬁ;—mcmﬁ ..................

8.5 FFRERMLR AR
8.5.1 SRR EEML B

8.5.2 WEHEZILHIE

8.5.3 HERBE

8.5.4 BWitHFrRE

8.5.5 WA FRK

8.6 WitHrAE
8.6.1 BURMARBFNEXE

.....................

........................

...........................

........................

.......................................

...............

.................................

....................................

..................

------------------------

.....................

.................................

...........................

...........................

.................................

195
195

8.6.2 WISEBAEH 207
8.6.3 MEFIEIGRAALE ooveerervrcinenns 207
8.7 HRSL BB MS AEFH
Eﬁ‘;éjﬁ*’g ....................................... 208
8.8 /j\é{‘j ............................................. 208
BOF BARFAGAY o 2
9.1 BHERBIA oo 209
911 —BEHER 209
9.1.2 C+ SCEBITTRYE ceevremeririnninnn, 210
9.1.3 CH LIHRITBIE oo 211
9.1.4  Java CAFBIITR oo, 212
9.1.5 WREBAMEHE ~oovneinns 213
9.2 HLURAREREH i 215
93 ﬁfﬁm&kelﬂ- ................................. 216
9.3.1 I <o 217
9.3.2 BRI e 207
9.3.3 {EHL makefile FIFFIE «oorveennnnninnnn 218
9.3.4 makefile BERIH --ooevrecerrrvenenninnnnnn. 218
9.3.5 ﬁﬁg?ﬁ: ................................. 218
9.3.6 FEHINEEERR roorrreererremsioninnnn, 219
9.3.7 fé%%&fg”ﬁ ........................ 219
9.3.8 makeﬁleE‘J%% ........................... 220
9.3.9 FIHH makefile BT «vevrvreeeennnn 222
9.3.10 BIBMKBIRM: oo 227
9.4 HWARRBEBREHTIL e 227
9.4.1 FRBEHEBHELE -ovveeeenn 227
9.42 SCCSE(JM% .............................. 23]
9.5 BEEHE i, 238
9.6 Ej{jﬁ-%* ....................................... 238
9.7 BHGDT rreeeerremricisieniere e 238
9.8 [E]uaiﬂqﬁ ....................................... 238
0.9 /NEE e 239
FEBS X623
FOFE A% 1——4
. EL L  [R 24
10.1 Ij,’iE%;R ....................................... 242
10.2 Fﬁgﬂ ............................................. 242
10.2.1 FOEARAGBIER ooooevrmrrmermneniann 243
10.2.2 Use Case #1——4FgKHIF - coeon. 243



10.2.3 Use Case #2-—IBEHLIFIE - 215
10.2.4 Use Case #3——Ef=@E oereeee 45
10.2.5 Use Case #4 ——ACEE/A RN
g&% ....................................... 247
10.2.6 Use Case #5——BR/AFIMH
ﬁgﬂ{g‘a ................................. 248
10.3 AP REEFEHE oo 8
10.3.1 BE «eevrereimem e 249
10.3.2 CRCEH oerrmrveermminmanniigniinen 250
10.3.3 WZF ....................................... 250
10.4  SHT ST —28IBhAIEE oo 253
10.5 ST —REKBBIHE oo 255
10.5.1 BEEE oo 255
10.5.2 y}ﬂzg .................................... 258
10.6 MRIXE—RGEHHBRHH o 262
10.6.1 TETHE covevvvrriiieniiinnee 263
10.6.2 ﬁﬁqmzt ................................. 267
10.6.3 JEFIE «ovoeeerrmrmminnininniinniennn, 272
10.7 /J\% ............................................. 274
FUNE EA$I2—FE-144
BHZEEEBERE e 275

MR “UERT BRED

Ul —IRAAT—ZEREL vvveemreeerraens

1.2 — BN A DRI A R KL
11.2.1 BEdR
11.2.2 Bk4E

11.2.3 BRERMEERE IR -

11.2.4 BHEH Java 1B

1.3 —AMENBA ORISR B L e

11.3.1 R&IRE
11.3.2 BYidE
11.3.3 BREHREETE
11.3.4 BR/GH Java 105
1.4 BEEHEHP—FERn—i&

B AD

115 RHENSEDRBA LR - oor
L6 BANRRIE

11.6.1 AN EEED
11.6.2 Java {85
11.7 /g

........................

........................

...........................

---------

.........

.........

.........

.........

-



B8 TAZREBNER

B#R:
SEEIERSE P
> %2@@}#%%%6&%{%



E=1E EONREN
FEHTEUTHE:

> HaRME

» RAIXTE

» X, BT

» I AR A EER AR
> KRB — VB Ry

ANEHREIRFLOR, BF 8- EENFINMEAIHZIRE T RE” HfF. R
By, B RERANE TIFE4 NRa i TRRE , ATRSF AR K LI 5k 4
AREBHRFRMSE . EEHNEFY, BT LORKEEIS, BEHAEHHORTATE
10F LS

Jak, BEROTAIBREER, ENBERENMMEER, HELRBI— 88
MUZH, AESHE—ATE0T it Wi, xR RORG, &—SBRREn, s,
BARREHALRI AT HA R B GREE P R ELRI . XML AR B A a4k
AL ENRPRRE R AL 2L TR R E DA, — MR IRA H B A o 5
BHWABIE. BBNE, FULHEASIR-EE, SIRRERE TR AR EE &
REREE, BESEIERTEETHRRFHEERS . HENMREAREHRATE
HIRE . BATT AR ERMA KL,

— ORI, RATZFTUMRIL T, REABRXYEMNEESNAST., EEMNESR
BOTT, AUBAREHEERELEERANHERD T, AMIRTFRFOTREEET
. BE—TRUMAERANTER QUL GHEHT 8, M FREREERGK
#, —~ A RRRRIT

> IR RESE I AR OF ISR, S5, SEEEE, MRME, R E S

UM, 55, R—FRH— RS B — R BT 2 ],
> MR RAE A KA RRE E A — YRR R RS R IR A 2k
R TIRE

K (BRMERERE . BOE RN R SRFH—FIART. BTFTL K" 1
WEEARBRAHER, WS AET R LN ELRRIE, Fay R i
GH ERIRHW AR, BR, FROEAZEAEIN, KL, A— ENED5E— 15
ERA—FER . — LRI SRR TR BMMHE RS, TR R MR
e, KEMREEE, HENFA—DBR, FHAFREBE© O, Sty
DORERE R I B o 6 B (A — R R, SO0 20 A B B R MM



Z1# FAMEHS 3

SRR TR R L EF R EGEIRE T (RHERE—ENZHIF) 5%,
BERD, RAFRERRFOIENERT2Y, FRT KA B,

—ARREAELEIATMMEE, OTEZEARBKIMRE, Ba, XREEYRE
SHREFASERAMTILEXNERRLSTL, REREREE, MTFRTHEBENTHE
R REGAR TR R X RO B A A TR % T MR, B AR RER
AR AN MER EE, BARERME “EEAW ®EL.

1.1 GRABRRNEENKER LR

ML RGO RN RRA R, ERENNRNABRERTESE 285
W ERES, BRERNREESORATTELYEILBPWEE, UTRE— HHLRTH
— N T X BT ST

E X REEAR B, —HRELESMRRERITY., XHEREENRES
B “UB, EARAE, RREIRNRT, BAEBLEN - IREARTET. B
-1 RAR T = RRRE T TR,

BEER | yoxire

mwn| B Sk

BEITR

3t A

BfTiTE

iy

HER

B 11 —MTRAE R AT

QL1¢#&§EﬁE#%$¥:@~4ﬂﬁﬂﬁﬁ5ﬁﬁ¢ﬁﬁoﬁﬁﬁmﬁ%¢,ﬁ
4ﬁﬁﬁﬂmﬁﬂﬁﬂﬁ%$F%ﬂ$oﬁﬁ,ﬁ%ﬁﬁﬁ%ﬁﬁ&néﬁﬁ~§ﬁgﬁﬁx
%ﬁﬁ%ﬂﬁ%——wm,wwmw@(&ﬁwmﬁﬁm%ﬂﬁﬁﬁﬁﬁﬁkf%§ﬂ~&w
BRAINNE, BEREOSLNRABRREFRNABE,

mﬁ,m@%ﬁ&*%%&ﬁ%ﬁﬁ——ﬁ&%ﬁ*ﬂﬂ“ﬁﬁﬂmﬁ%mﬁaﬂ“%”ﬁ
R, BIERITERRREP— R BNEE, SREATEIEE RO,

AO—ABUR, REFMOIMIEBIRS FTERLBERAY, BE— 5 S84
—EREREOKIE, DA B HRATEH R, AR A S A
ARBEEBRTE—R, SELEEs.,

Blt, RINRAT "M WER, BEER, TEAUTHHGHREE BT,

:%zmﬁ5~¢$ﬁ2ﬂﬁ?,m%—éxﬁ%ﬂmniﬁAﬁﬁ,@ﬂﬁ%%%i%
ﬁmﬁﬁﬁwo%%R%Mﬂ%ﬁ¢%¢m~¢%ﬁ$,&EK*M&Eﬁ%ﬁ&E,#ﬁ@
ﬁﬂ%mﬁ%%ﬁﬁoﬁﬁ%ﬁﬁﬁ%ﬁ%%ﬁﬁﬁﬁ,ElaﬁﬁTEEmw%§%¢MH
BN TR,

EW%E&%-#,ﬁﬁ%&%ﬁ*“mﬁ"mwﬁoﬁﬂ,ﬁﬁ%ﬂﬁﬁﬁ%%ﬁ%ﬁ
HRRS, FRIBLGMRY Bt W, WERBRY “— EEREA DK

iR



4 FB—H» HL2G45%

[ERITBX TR, IFRE B RARSE — MBI 07 5 R RS
, —AMEABTLUGGIHEE SRS, W, N “IEEBRE” B B ERE”,

‘ RIRITH

T o
A | AneREmTe
N T T A T L RN

ﬁ%i NS
O ArvmiTh AL/BEMTERETE iy o
tﬁ;/mﬁmm HO/CRITHE | BT
iT
——o 4 | N

| A/E TS |
thO/EF AT

A 12 AR RETIT B LR
1.2 ftAREEMK

{5 Y e ot R AR T R T PR [ BB (O SR . 1AL 4% L AT 40 BT
VORISR AN Z RINE R, BATAKHK,

MU= FOEERAR (— 2P EEHE WA T —B M
MEER) 61, LB 1-3, FEmXREAR, TTRRE S RIABK SR,

A3 SPEENERY

ERMTF R, F—PERRATAE - MEEREERGNER, DE SRS T
M E . FrEettfs SBAUE LRSI AL (M RALRH NS, FERIGEEHENER,
EREEMREAR, XSGR LR, WE 14 FE,

B, MAR_AEBAREMARE-HMEE, WUTHENRES, FRGHLEA
BEEBWRER, UL, AHEHR T, BIMRERNRERLELBREE,

Wi, BEBIE—FERL: EERBFERASEIAARLLEYT, WHAARES
W MRBAFEE LM AN EEAERT, BLALBEXNMEROTEREE LTS
(EARGIT, MEFE ) B, SRBBBOOBIRTE, RFLIHEMER, £HE 15 b,
ENEHE—MER R, RATR— XL,

BREAMREA, WIHEESOSNAAROEL, 00 EETE B RNEAR
BRERENSIEF R HIE YHEE,

MEMLRIORS, EAAE PSR SRR RIS RRSENE . fFTRBE S
AREMAR WSO RERLH, WE 16, ERLSHANRNE, RETERE Y
RE, BRELH WRESPNAAR, BIES BHH NS R BL5 SR AR,



E1¥% mAMEHs 5

At o~

¥ig

B 14 ZhREEH MEe T REAR B15 IR

B-BENEFRNREIL (XHHRTRRANEH K
), WEHASFER, HNTEASHEE, WL,
ENIAZ R HTE—-MEE, “E¥NHEAAR" B
MSHEAFK

EPREEHEA AU EEAR WIER, mALA—
BERFBRERLF—LFERAB. BRER, HRXME
BARTURKEASERALHEL, RETENRZE
FREEHRASENEFHEREHRL

1.2.1 ERXNKRERRIMAEHP XK

M EBBIFALNES, SMREHAE. 55MEF A

Bili, MPRAMAKER, BANRNESRARK. WAXKN, F, BRMSEARSH
HREMESEN AR, WRER, AANAE. X, FENESEIAME, AR
P (&)

ETEEXREMTRSSHEAR NSRS, APTUNGELS SRR, 4
BRHRGTHNR ., EIOIRE. AFUESSRENRT, BENENENR2ZENTEE
FiEt, REBEAFENAE. &, HPETLUSNRLANAE. %5, Bhfaflas
BAMRNERE L, IEXECENRIEARNEE EBRE M GHAB, RS RE
HEMERKBRT, —HBILHANE.

1.2.2 HRAMKERGRBRE

FERE R RBEAR, BaREBHM—oRE, NTFERBNERBER. BRBKTER
t QIR CA MR FAR R E X R MES,
1. 54 '

—BRAWSER, MERHALRRKTERY—~BME, SIBKINRAKRET B —Baks

Bi16 RFEUESHRE



6 FHp HL2EHEHE

EHENR, B, FEIAPTR T N HFEREORE, ERRNRSET, RITEATES
BT AXPREORE, MARELDRTAEROELTLL T, HAEEIAERE,
SRR R E A R T EARE S ) —MES . XMMESRE AR T R A, LIET
AMNEEREAFRTE MR
BA B TREAR B A, BERRTEMARRE. AR LE, ZRAMTR—

DA, HERE AR RET, BALFRARTHIFERFEREFENR

i, R FEER—ETH.
BAR TR M REAR SRR, (B SRR R LIERERAT, K
%, BKOMEAREREX SR B2 ARG T, AT MM 7 L B sk
FE, XHLRER RIS R A — Rk
AR 2 TAFEREENEHER, EHEARAZLHAN. RBRAHE FEHO&EA
REBE H
> CHRABLAE T ERNEREE GRGE PR EmE SRR —, Eg2u
TEHEBRRMAR, BTS2 T ).

> IR 528 A R 0B

» NBRIZAGHA, WRBREAMEIE IR, XBBLHERTR. Lk
FIAIHI date, WSRE HEH “MMW/DD/YY” R B B8R, B8 FMMESR AL
K MBERLIFEA=FEHEER “MWDD/YYYY" . “DD/MWYY” 1 “DD/MM/
YYYY', EHERSHEN,

> B ER S Y FBMAE 5, IEHEA RS THRBL W7E Inemet %
T, BiF SDK (Software Development Kit) & 77 2 EH 57 A .

> IR S FUill . A5 IR B R L P TR B, WIS RS,

> SUBMAERBE L. MEREREREHEAENER, RSHARBREN, TUX
HHERH, WALBREHONT CYORFREEMARBIEEE), kL6 mAE
AT K.

> B RIIAEREE , B0 AR TTRR T B0 AR AL

REFMEAZMERFFE, BACTRTE AR EBESENRA SWT ALY
RER LA SR SRR P AT AR R B0 AR

2. TR

BPETERBHRARER 2 —RER) ERE NG B SRt 4. 5R%
PHAMAGEHARE,

M%?ﬁiﬁ.%%@ﬁﬁ%—¢ﬁ*ﬁ%om%@$:Eﬁ%k%&ﬁ%%,MﬁMﬁ
Mumﬁ@%ﬂﬂﬁﬁ%ﬂ?ﬁ%%%ﬁm,%ﬁkﬁinowm,$—¢%¥,mmﬁﬁ
@*%ﬁ~ﬁu%M&ﬁﬂm%ﬁ£%,%ﬁ%i%ﬁ%ﬁ@%ﬂﬁﬁ%ﬁ%ﬂ%ﬂﬁmﬁﬁ
R ERFREAT, OB AR A 2 M E T,

H@%%:¢ﬁ@ibﬁ@Eéﬁmﬁ%ﬁﬁmﬁ%ﬁo—&ﬁﬂﬂ%ﬁ%~¢&*m
W,Eﬂ%ﬁﬁmﬁmﬁ@ﬁﬁ,EiE%X%ﬁﬁm%Eﬁ,QM%KﬁﬁﬁEﬁHZﬁ



F1¥ BRAR[A 7

e, CHREAHBLESLENAEHCSEE, i, XBRES-ARETFERMAAFHE,

EEME A E S S E AL, RARSER RS, —BERBABERARS
RRIRR T X R AR AP 8 — A R 2 AT DA ) — MR & KB A X R 2 ]
RIXER, BNEMNSREHMTRENTEX.

MUTEIFES, ROTFEMELE RO,

—ABRERIVEARERBY - NABFERENES, INAREARS LN

Eo BRBZIN, RATERATRELLNONERS, E2H LR RS RN

RY AT A0 L8t eg 5 KB4,

3. EHEXRNES LM BREAE

HE R REARS N —ER— BRI . AR, FHK, CERESE
FHERNREPHEMHIR, XEMEHEXE, BREAGHEREHR, BT%, iR
BHE-NEROBRRE—ARNNRART, BEREERENED, TREANN RS
Ho BAIRIBESSEI— R B A B X RB AR R T E 2R RS 0 — 364 .

4. SHiEE

ATEERFEYMAENTR, BHFNEHEEBARANESL “EK". BRMRISH
MBI HARRE SN —B, ERETRAMNETHEH T RLH, HEMRHTz4
HMEEXREFEN, FERERTLUREMGRES SRMAEE, BR, FREEMENE
HERBATKNER, MEARGESBELHIBTEEEE, RIXEESTERLE
T o X R B B AR A

H3H, & Visual Basic XREMBREIE T RETHEN, HEAIREANLNFTERE, X
HABHRESEEARMNIES, REEGARMESH, TRy RS T EE,

1.2.3 HENKERG—LEH

BA MR RS RT SRR - RENREAREWER, F, RIG—4
RERRZU—FITRCHER, DENESERMTAMEAR, RAXSMM UML GERZ
BUER, Unified Modeling Language) 70, {HHLFIE THMAMEA, MRS 2 Z %3 CRC
+h (CRC Card) FIRZ,

B2, HAMMIMEI TRERAR, TARRFHLSIEIIRERERER, X

AT, ST A R X RARERFARLH L AERE, FOREABRANE
W,

1.3 fFARM&

HER-THENRBROTRN, CALER (DHAMEORE) MATHER 2
k. EAMRBTLERMHR, XEHRNTLEHMNE, EHRETREANM R
e

fim, MEETRER- R, TAAFESANR, Hhz—REEFH. RHNTHE
B—AHE, COATRENR, ETHREMAIB %, WERTEENER,
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1.3.1 RBIxE

RAIRRE, AR T LA BEIEOAR .
> (FAREDIRES B E A 2R T K. XA THBENREEXN REN 4
Ro WZHTUA “WEKMEL" XME, BEN, . & “money” HIRFIHZA LH
HIB BT H— R, Kb, A—1T8EER “money” BA S, HE, ERIMH
BT, “money” WIHEAM—IREMERMEA, FRRMHEME, Z#H B
HHMRZ AR, ABHAEE 2 Ehitie

> FRELRFYHIRL S RS HMA R T EY, W,

> AR CEEE. BR. FE. BXR)

> (R, TR R ARH)

> U (¥R B, IS ISIE)

> FRMRZEHHR

1. %81: BRI REPHHNR

— A :Male () HRM—1:Female (%) MEHR—MEFUHEY “BE HLE.
SR DL FT A2 : MaleX 5 71 : Femalet S HORE . - MaleX 521 - FemaleXt £ 40 & FAR#S 1 4
TR, S0 17 BR,
e }— e A Fenst ]

spouse

A 17 ~¢:_M@Xi§ﬁ—¢@xfr%&9%é

—BEEE—MEEERRBHBELR . XHERT, %5 “mamed” ( “CI6) B3
N A—A %% : Marriage, T 1-8 FR.

MR child (BF) AT, WABRFREIRE—RART —/ Family (FE), —FTH
REMBHBET, WA 1-9,

AR ERBRRERTRERR, FREXFMNSRENLR, UML P4 — TR
FRRRE, B, COARRSHRNER, BREFTLRE 110,

2. B—MARIRKHILHI

F=AOFBR—ARARG, HhB—MBHRARNREAG, MFNAEE, &
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1-8  —~:Marriage X R X%

Famity ‘
B19 ARREMTHXREMNS

l Female I

parent

Family

B1-10 #pMERFR
PR AR HFERE— A,
>&ﬂ%ﬁ—&mﬁmELuﬁ%°E¢,Mmﬂ&ﬁﬁﬂ%%,mm%\ﬁﬁmﬁz
R THEBRRREM AR LRE,
>~ﬁﬁ,Nt$&&ﬂ$mﬁﬁﬁ$ﬁﬁﬁ,m&ﬂﬁ%~&%9ﬁ,WELuﬁ%o

SERKERNBRARTLIUHIT, SHLE L ROBRETAARKSERT, i
SRR ERAFRNETA AR QTR

> AT, EFANTEL S, FE=MIOAR, BAPIERRNE 1-13 B,

SR (BEMRIHT) ARFR, B RN (BEEET) ARSFREIL,
MBE—THR (EREET) RRHERLH.
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B 116 %% BROMREH MR
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» — iR

» — B BA A RR 52— B R SR AR AT BA A

» — N HARNR R — O EEERTHRA

» B, U HE—ABSNEfat

Bz, WIREBEE AN S BT F AR LU B Rt g, RA XA B3
FTEEZE, TR REMESBER.

EME R B, TR A RS S W24 B, B8 — M EEkEs
BRI ST E

XTI HRE 1-16 PR BRI AR EA SRHER, BE - MEREKETEH
BAEFERmE, P EREEE 3 SZEMERTMHTE,

1.3.2 Bl

JRYERLIENS B — MR R M RS A O Bl FILEE 17, SR
BLATAE N - Malers 57 : FemaleRd & ) B4R, W 1-17,

Male Female
private boolean married = 0 L~ married (C #) ) private boolean married = 0
private Female spouse =0 [Spouse spouse | private Male spouse = 0
(B (R

M i-17 MRRM#ER

BIkEH 1-8, :MarriageXt QR M AI BERAH ARHBEE S, A AM TS . B4  Malext
FAEA : FemaleXt R 5505, WE 118 %,

Mdle Female
private boolean married = 0 married private boolean married = 0
private Female spouse = 0 spouse spouse | private Male spouse = 0
husband wife
Marriage

private Date when = 0
private Location where = 0
private Male husband =0
private Female wife = 0

Bl 1-18  :Mamriagent £ BB R
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A& R BN 10 B TR MyCar: . MyCar: WRHEE £, EIRHER. &
2. . BE, RHRG,

UHAMyCar: B, REEMEROUABENEE . MEFHAARBAERESZ T
B, MHRELMyCar KB, B—HT, MEMyCarBAM%, BT M HAME
EHBE. B, FREAT, MG A RE, SR~ I

MyCar:  Atiributes: make, model, engineSize, color

BT, URARERKETRARE N, BREFWEMET, EIBSWE,
HA—-EH. RREA, Hh—BABTFHIABES—EEFET 7. 001388 T 2R
B, EREDNEFRIFR—ERET . IRRFEZKERELK . FEUMENGETRRKR
HEK BT HEL.

WE B TFRMBERYE, RAKELX HRREPRAXREXL, B2, MREHRIDREY
R, XBERHEREONE, EHEIVERTHEHELT,

1.3.3 K&

T (Method) B— I XMBAFRMGHMREZXEMNF R, - PHEEXHHERE S
FERA AT, BOATHROTILFENNE:

> XESCRT AR

> 7R R B Y

> ETEELMNE L

> BOTEREM AR (XAFEMLTA)

> FFERAEREGAGR (WMRAE)

MRZFEL ZEWBHTZE, HEMESARHTE, TElifE Ry
KR~ “BIE—D I EERRESHRRELER MR E, T “RE—
B BRAETUSNER, R AHTIEREE,

FOHESLAE - ATHEOMLE, WENRRANES TR T BRI IS8
Kl BINTRERRGERLTN, BEWTHER.

<TURER> <HMERHSH> . <RRRPERRE >

HBARKH - EF—MFERBEARSENED, XER, XEFERAREND
fE, BREAAFMEA. FESELHF R TAMGTRERMEGNEE, Ko HaN -
Mk

AT LU BT My Car: AR ¥ T, WFHiR:
MyCar: Attributes: make, model, enginSize, color

Methods : startCar (), driveCar (), changeWheel ()
X Me: St — 7k I¥ourBirthday ()0 PV, FIMe: I SFBARREAH? T
HWTHE %,
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result=Me.IsItYourBirthday ( "“TODAY” };

WRARBRGER, 45¥KERR “YES", &N, 1&E “NO”,

AENEH

MR- ERBFER - EENRTARMEEGEER, XM FERGEERT, £ 141
BRI Age RERXH—MIF—EE=MAANES PRER, &EFERAT— Ik
RERFERHNTEELHEN . REMEELHMAAENEASTEERE, e ER
T

F11 HEMEHTH

C++ SMALLTALK Java
get int Age (void); Age "Nage int Age ()
put Age (int newVal); Age: valNage=; val Age (int newVal)

1.3.4 HWHERA

MBRER MR E RGP LB PH— RS, i, —MEERKRELRERES
My, RARBSH, SRR, MERBARORE. — M RRE TR A k05 R
B, SHETEATFRENERRR S, EERBRESMARSHRIORS . WSS -
B, — MR REREE MO E B, R, MBS R, RAEEA 55 R ¢
HRBRETRE, T A R it B

W BRI ECRA B . BT IR — A 5 E T I35 S B4
RAEERZ UML I~ , WES 2 Fditis,

R K MyCar s IR, #R MK 1-2 B,

R12 MyCan B, Fsip

MyCar: Attributes: make," model, engineSize, color
Methods: startCar (), driveCar (), changeWheel ()
State: stopped, running, flaTire

1.3.5 #%

HRETAMRE, F—MESRBITR TR, KB AR S ORTH, %
RUTERATFH, CEFERE: GARAENNRTIREE4, HOH AR X
TEBENSN . UREEMER,

EMRTEREI, — X5 L fE,

» B

> iy

p R



£1# HHYREAS IS

FEXTETHEE, THEAXE-MER. EI0BERES -3 X6, TREEX
— A KR RX N RES . BEIHTENHTF, AFPH— T ATTBE A RA R —4
A, RITTEXARRAL, X8, AFAFHEMABE—IEH, HHEEE X En-
ployee 19— X4,

HETXREE, MygCar: CariBHRR TREFNRE, REREE TERAH (Femai), B
HERH —BREL A, XNFERER—IHEMRE, MRAIFTEEANEYE, Bl
—A K (FRARERH) B, MAERZANER.

— ST RAGFE T LB SR RE P, UML R — N RMERINT .

ClassName

attributes

methods

M2 Car, ERBHELIRAT NS EERIT

Car

make, model, engineSize, color

startCar (), driveCar (), changeWheel ()

KX HAKT S, TERNRAEROT I, B, MyCar: Cark Car H—
MRAKLE (WXR),

HERRRERRIT . KO RO —R—WETRNOSENR T, HXE
AERMRERH T, HRTHRRRNRE, X EHHE 28 8RR
X7 EEEMITET, ITRTEERTE—ST R, BRROOELR,

ObjectName:; ClassName

attributes

methods

B, UBIAARHBATHART . k2, CITRAZHWIRNHT, WMyCar: .
£ UML T IRERE, ARRRERGENTREIN, DELHE, WTFHiz.

: ClassName

atiributes
methods

1.4 HRXNKRERM
BUEMB MR A RE T HE R U RFE LSRRI, SR E T —HzEME



16 FE—#Hp» HAZFANE

AP IEEEAE RO AU, ZSEMEE ONRA XN TREHRS LR
B, AT HA IR,
Bx TSI AT X RIS S, 2T GR35 78 T8 i T A ) SO RS B B

BiEmR R

BB EHNEROEEMRNBAR P RRR. BEXOBRREL - RUMELHE, X
—RAREE, AREERNEMSINATPRBEEE L (SOF%) WEdE, E—ASpE
AGUR, M AN BRI AL “Tom” . “Dick” B “Hariet” A58,

BRSO BER R D s . R B ARV EER, AR, B
FREOHR—NEENOT, TP IEREZ Z VRO BRI, BRE RERER
SIS A BRI T AL R — MO

SR MERARTR T

> (EFE AN HGE RN B ST ST

> (EFE A DIRIENREER b RS Z4s R

> FERIE RAEM IR R k. IS Bt SRR A B B

LR E, —PHFEATRERABERSEET, BE 119,

CONS S O

K119 HEmS M
19 BB TIERINBME R ERGEA kBTN, A SRR, SRR RRR
ﬁmﬁ%\ﬁmﬁﬁﬁ%ﬁ%u&u%ﬁﬁﬁﬂﬂﬁﬁ#ﬁE~¢%ﬁ%%%f%o
B, LEXGME: FH ARtk dateOfBinth, B A EHEWITH HEME: petdateOfBirth () 378
Bl i B, o
ﬁ%ygw%eOEEMg%¢ﬁ,WUEﬁﬁﬁﬁ%%@@Eﬁﬁﬂ@ﬁ,mﬂu%
Eﬁwwmm%%%ﬂ%ﬁ%ﬁ%ﬁ%@ﬁ(EEE%&H@&?@%%@%?@L¢w

*%@ﬁ%—¢ﬂﬁﬁi%ﬁ?,EﬂMEMEﬁﬁﬁﬁﬂomu%ﬁ&*,Eﬁﬁzﬁm
— PRI (1), RRERARERHE,
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TEXE MRS REE THERANA T, RegRERAR- I RELEXAR
R, REEMREREE 1| BE2EE 2, RESRELNATHEEFEREYE,

E-ANAERHRE, AREMEEARERSRS . ARMRERRE-MES, KAE
BREWDE, FR—MMEERAZREY. EXMEIRATFR, BEARRHENER,
AR . ASBEAERE, ENAE— D, H-BHEXH . RFEAESME
REF

R AENREE- BRI EERER, WRFENHRRET, RS
TRRBIY), RERROHMROEMEL SHEY, REMRMENHLET ML, L0
TSRETAE. MEMRBMMEKRN, REXRKREELANENYE, MARGMOZEDN
B, XEBU AR R R o

BARR IR WR-MERRRTRERT , A—AERTURBMKTE, B
FEAERR, —IHRAUERR S AR R,

RHORRUE LI, ENHENERGE PURMBIER RSB R, {Hi
EERTHNRLE, DOAHNRE, FOMROATERIIARLE. BIFNER, b
SRS RSO, ¥ B ES S EBIUTR, ARRE PR LITRI0ES
WYE N REREREN,

B2, EaNERETRERENED, REMRYSWTHREEE, EERIMELH
FIRBIM RER, XHULHSRAREBNIEL., T RFESRES,

1.5 4K

EKEEW%%&**W“%ﬁ”%%?¢%%%ﬁﬁﬁﬁ%ﬁ—4ﬁ%ﬁ%¥,ﬁ¢%
RATXEAFHRME (RTK) PRAK,

ERBENTTERR ERTE— MRS REMARRRK L0008, ST R H Rk &
FREME— BRI RED, CHLRERESA SR, SRR, SERRETE
AR, ERBEITEABHRM D EGLHAS . SRPRBE, SRS ERNE, By
RS BRAARN. 28 T —HHSRXA 16,

BRFREMBRERA MM RIRE W2, 22/ 120 &, HBHRE Person X,

1. 86K ] : REHK

A 1-20 B951F 5, 2 Person B E 42 Fmployee £, % Employee # %3 € 2% Secre-
tary 128 Manager (522,

K Person AR BN REREMPHRFARENTE (LE 13), AL F 5 4% B B B TR
B

%EMMRﬂﬁﬁ—fﬁﬁ%Whmm%ﬂﬁ%%ﬁﬁﬁﬁ%(ﬂ%bﬂo

K Secretary 22 Employee f—ME# (3% 1-5).,

% Manager 1122 Employee i— M (B35 1-6),

B 120 NETERRIEBART LROIFF SRS LR, EAREBNR—FHLE. 4
EHERZMERMFR, WE 17,
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l- » Person | j

| Employee, | | Sudent |

L Manager j L Secretary 1

B 120 — MRSk ARMGER BR LR
F1-3 % Person BEERIH %

ClessName Person
Attributes name, address, age
Methods askName (), changeAddress (), askAddress (), askAge ()
% 1-4 % Employee IRM RIS %
ClassName Employee
Atiributes employeeNumber, jobTitle, phoneNunE
Methods setkmployeeNumber (), promoteEmployee ()
F1-5 ¥ Secretary BRI A %
ClassName Secretary
Atsributes groupManager, secretarial AndAdministrativeSkills
Methods askToBookTravel (), askToArrangeMeeting ()
F 16 ¥ Manager TN 3%
ClassName Manager
Auributes groupMembers, groupResponsibilities
Methods askToAssessGroupMembers (), planProjects ()
R17 BERXRHHR
Person xR Employee xR Person
Person BBk Employee .. HT% Person
Person L. 71 Employee N Person
Person .. MEg% Employee .. HTR% Person
2. K] HhRaK

BI—/DEEHE T A R, B RORKIRAE T, AT I B KR
MR RTIRAL RS, PRBFBEXK,
WRBHHIIARE, RTE Bk B A MR, XL BRIk, e
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B~ HE, B, ZABTRORAERRMEPLHAFR N TEm T EREL S
31, RETABIAM ML Lecturer 71 Student FF3, EATHAHERTINT :

Student Lecturer
name, address, telephoneNumber name, address, telephoneNumber
coursesAttended () coursesGiven ()

JBYE name, telephoneNumber Fl address BB K, E X —1 %2 Person I T :

Person

name, address, telephoneNumber

BRI R 892 Person T 4 R SR A HB MR, 528 Lecturer 1 Student #87%, 1A 1-

21 7R
? i Person

| letrer | [ Student ]

Bl 1-21 2 Person fE M4k RS KA1
EBPIFF, #K Person B2 Lecturer 7l Student 44K, #52 Lecturer 1 Student JEA=
F2 Person,
B 1-22 75 T2 Lecturer 71 Student 12 411 4 /& #5348 7£2¢ Person FHBER ., WATAR,

MERENMER, BN FWBERRA LT, FERRRGSENTLER G 5S
ERREZHHEBESE ),

Person
public name
public address
public telephone
Lacturer Student

public void courses Given0 public void courses Altended0

B1n SRS QRERE
2033

REZBH (Polymorphism) 4 FiF AT BEM & ., SEMHRAE LT RRML XA
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M, —NERMFF— DR EHRRAFF—R—4 Shape ZFFHMEE %,
Triangle f1 Circle, %% Shape & X 7 /7% drawSelf (), T Circle (—MRAR) EHEN T

HE, A 1-23 BiR,

WHH T HANHE, WRE LT~/ 510 Shape K954, X5 4t AT LIS [ AE M A
Shape JRHE M2, X SRR — 1 Circle ST IR — 4 Shape K384t ,

Shape

public void draw Self0

Triangle

Circle

public void draw Self0

B 123 TREEXXEFHIE

Shape *shape;
shape = new Circle ();

VA

** This will call the drawSelf () method of the Circle class as it
** re-implements the method described in the Shape class

*/
shape.drawSelf {):

gﬁﬁ%%:Eﬁsmw%ﬁ%ﬁ%$%~¢&mnﬁ%,E&%ﬁ%ﬁ%%mw&ﬁo
Tk AYIF, WRK Cirde BEFEIT drawSelf () H, Wi NS 3006077 b 46585 8 .
R ITEEE LB, BET—H s,
FERNOA—MEXR—IMRIFSMED, EMARRTF— TR OUE 1.24),

KT RAMAA B

Flight V AOO1

AT RRHEA R
Rt
ZHXERE

IEEITETH

A1u —IgEsi N
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BRI LRIF R Flight VAL FETF AL —MIE, MREEE, XIRE
TRATHERA; SEH B AR, CRBEBENNE; W FEPREEHAXE, E-R—1%
BERPAERENNGR CABEENXR. YRTREF-FELT, BoIANNRER
Flight VA00L:, RERENENBEAR, YARMAE FFEMAE L,

1.6 EEX

HE X (Overriding) B—HMHLH, EAFTFEAREPCLLRNH EEMLD -,
125 B T—EE LHHTF,

Car

carry Passenger0

g

Two_Seater Seven_Seater

carry PassengerQ ’ carry PassengerQ

Four_seater

B 125 EELERPHFE
AHH, L3 Car H=1F% Two _Seater, Four _Seater 5 Seven _Seater 47K, 504 Car
XHFBE camryPassengers (), (XM HRMLRRESH, ERFWE, ZAFEPEHIE
L RRERER TR MEAM T B canyPassengers ().
KL HSports Car: Two Seaterth FI R BT & LARER, THEL “14”, Ti—
A9 5L #/Mini-van: Seven Seater$ %% “6 4", 24— %3] Car: Four Seater (7] & [F] 4
%ﬁ@ﬁ,EE@%E%Mﬁ%&Cﬂ*%ﬂWﬁ%ﬂﬂ,ﬁﬁﬁ%“?ﬁ%

1.7 X#

M ZEY HEHREERBIOETARE, REOMRBET, B FARFhRK
BUREFABH =R, WRBA I, XEXZENLERELTRE, THL, &3
ENENARF FRENEERR SR T .

1.7.1 %k
RGN ETHEEHAEE. TUHTEATEENSZRN, UES SR
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B

1. AftAHFEXNE

TREHBERPREB P RERITPHENAC, BRAXDRZHTUEE, RETHH
RGNS R, FEARRITITENER, EREN—LHHMLTHRNER,

2. BN RERMbEZ BHFAHEXE

BAEERGEPRHMROMRE? X R P NELE S L BRRGBF? X tehbm
AR — AP MEH R 47 XARREER ARSI A5

3. BT RMERMERMTL? EMNEEHRTA

BRNR: MER AP RERFLRIERMEL, RERENBERES 4, ULE
RUERPHEN ARG, RENFAIROETEEZMEB LR, I, % Cref,
HEATLLRR SR RZ BB S, B ETURMNYE (BRREATAME), i
R BERET M ERLS, WELFAEEL M HBENME,

4. ZNEMFERA 4

BARME X T~k HENEATHRERE; B—8nEATRRuME. £y
RN, M —E0 kN REENRA SR, EENREMNEEREL R, X
PIEARWT

> SRR : RTTERMAAN—ARRBE, FikmSmeis,

> CERZRSE: HEFABROADSEOBERME S 2—u, FERBEL—FHY

fEE— M REMESRNT L, BEERELKY.,

> RIERZRE : JTREE FHE MOBAR KR, DL RR EME B X — i, — Ak

FTRER M — 4%, 18 0 WTREM AT - 1 ATRER 51K,

> A ABET, TReRMY XHRE . WIRK TR BTN — 4

BE-TEEBAZEENEL, REMRLT, OB RAES) WERAEEGSE
MR, RHERXMIEERBANTE BB RARERMRE, BROE, KR MRS
REMMRE, BIIBARRE FE R,

B, AWK, A 10 M R E R LUES T/, &R0 R R R A 20 1
h%E,@ﬁﬁﬁﬁﬁﬁﬁﬂun¢%ﬁw,EﬂT%ﬁﬁ%%MOMW%ﬁEE%Wﬁﬁ@,
#ﬂ@%ﬂ%ﬁ:m%%&&ﬁéﬁﬁﬁﬁﬁﬁo%%iﬂ*&ﬂﬁﬁ%éﬁﬁﬂﬁ,ﬁﬂK
RERRI AR TS, RGN RE,

1.7.2 EER

A BH B ITERENER, SRR OB, BIELR %
BRFEEMERMANEY, FAD LBYRER, THEAMERE— 7 FET R 0
B, REEAUKKEA b FE—KEHRAR S5 8T RN, BR%—5, T
E—¢N%HEEW¢®,ﬁ%%ﬁ%%%ﬁ%ﬁﬁﬂﬁﬁ%@o%?ﬁ—ﬁﬁﬁ,%2?%
#—H T,
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1.7.3 &k

R, BIPIA/IN PP E B2 (il 7 AOBE FIAR A AR ST MR IR A & 1 77 X AR
TR, i, —PERAHRNERREERANE.

B 120 BIFRA T —DRREAXRE, EAZIMER. SFEREERHMEAEXRE
AKRER, FEXEE—-PMRAPLBBR,

1.7.4 REME

ERE AR, REAEEEEEN. B8, FOAEARN— M EENTLLR.:
YEEEEN, TURES XS HBEEELEMTERL AR, W MR KAL),

BB EHERE

P ARNE UML v1 .4 RERMFRBEATERNERE, XBSAERAEKNTE
MBETERRRE, HPEERE ML RN RS R, ENMEHAAES .

> LHIRH

> KE%

| R

> FERFERE

> SAEET

KORYE MRUDFENECENAT, TUBH, MIENBESHER, FllEY
—NIREREN, ALEASR—MEERESENEE, UEREITORE—T, XNE
HEGE SChEPIRYE, BAEHNBELRERFETRA, HALAREEHNETRELR.
B-AFRNE, MHEHE-TRANETZRAE, I, colorOMyCa2—AFH 1 LH R
o MXMREIEKE, BRFESRE A0 M —BUE,

Ca |
colorOfMyCar

KRB MR, MR HEMEATREET, IRETEENA R RN E X —
T2, ENTERRINBERE, X, fRoERER T HERE A 7 B /N BEE
A BEREE, XXMV LR, CRETENLHTRE, SHE, REREE
B, EURAREE, BB~ HOHHNEA LS WA SRR AN A,
B RIBIERIFRIN R F R colorQfCompanyCars, — 4Bl FHR MRK 5L K ENE B
BRRH R,

TaxiCo
colorOfCompanyCars




4 By HLARBHHNR

EHER ForEPITA MO EERERNER, BATH TR %08 FE R
BER . WRIEN B IRRE colorOMyCar, SEHEWEMEEM, RRMEH TR

[}

FEMRRE EHENHHE, FEARREXGIFERNTRERAE (BMRER
HEXN), TRAEM,
Bl 125 R FARBIF P, ATFERERSE, ¥ camyPassengers () FaniiF .

Two _ Seater Seven _ Seater

void carryPassenger () void carryPassenger ()

MBAFTRES, RRMBOHENFREERTE L LT ERERD, BREXMEE,
BE TR IH,

AT BB ABIEIRE, FFRIZRR,

SENTE BRMTENRREAZ UML H—85, RS T XMERE, £
BENAR EHAEROCE R BURINTEA -8, EN S BNE LR EEE
—B MR MEAENERED.

+ Car _ carryPassengers ()
THBRGR—-NMERFTE, CHRETHERII LR,

Four _ Seater

void Car _ carryPassenger ()

1.8 /g

AFGIATHR, e T IRMEIN R, ks THRIE, THRIE. ¥
HARE . BA—IHE TR R B B E M

AEIRGIA T H 03 S HA R LRI

> BRI

|

> HiE X

> M

B, ZEHET ORbA X,



=W S I

Bx: |
> EIJ WM EER
D R UML v1.4 3R B A A7 SRS R
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FERIFRUTHE:

» HAHT. fEBIEMLS

» BEEBRE T ARE

» AR e

> IR A UML v1.4 3708 XA RC R T B

FERAEEN BHEEM RS THEL RIMITRATHEIE SR, REHFEH
T ST RS B R A LB T T TRTE, TR KRG “FB” M REE R4
RAFR, BRETHEMRMNCROE N IE, AEEMAKNSHBNBSHE,

2.1 ®aH

TR, BT TE M R A AT, RBIRE AR
R, WREH T, WRBERK, RATERTNERNL - NI ERERFEROES,
KRR, FFEFRRE T HRGIRE

WREARERMIER P RFEN 4, RERRERHERM,”

— Basic Systems Analysis, Alan Daniels and Don Yeates

IR, Gt B AT SRR RE R ERRAE A P TR TERBEATETRAAPHER,

1E%

HREFHHT AR ARRTRELHN, AMTHE, BRTNSIH RSB PRI
F-PAMBEHE R XHESRIESIBOE MR MR T8, SBHRFER R
RITESNMVEBRWBITHARKER . B0, SRR 2EE, M EERREL TR
—FREH T REN, E4ERRREXTIAEMARR, BTESFREE BN -5,
RTBRABEARTH2A——TRERREH T —H308, UEEXHEPREEE, i
WG, RRHMEHIIEN, AEXNSREMSA, MRS, CHLEWN, L
NEETFRE D EHES, BABARXFEREENREESRIA,

HRES — M EEAHRRERETL, F— MIE N RBIEE A A1 30
R,

2. EHEEEE

FEAUESREHMERE, ERARNSAERE - MRLANFTR, STk EE
BEHE S8 ANERIT . EETHRPHERIT RIS AT LR, EhE
ARFHIRE ZHRE SRR, W 4wk,




#F2¥% % 27

BREBREFHTURDYEERRS . AETRBEEBRKREER, EXEEEEF KR
BUORER, ENLAesFamdat, URSERTHERES, RIMEEPRERSH
BOURER., 10T ER R

B8 SRR A BELLORE?
EE: JUA/hat, (BRI R s B .

R ERT S BOSRNEE: AN TAANRE, EEEBRMERF R
MR, BMERBEREAHE, B—SAEE, RASEANHES TERSELE.
W, —AEENRRBET, LORHATREMEN T HENEGER,
3. BE
BT HRAASRE, T4 MEENEEER, FREATNRCEESHHEL,
HAER TR H TR TR LNE T, BENRLFERNART, YRERRENEF R
o, MTTHS R RR— M LRSR,
4 TBERAETE
BARMU LS RAREERESEEY, ANRHGHE LR ERERTE, KER
EXBX, FURRERRINBRARREEN. BN REERTGH, TR 8Ok
SRR RERAMSEBARRIE BMCRATE, TERGHANERE RS
F, A aBERERLAT BEL .
R ABRBEZNG, EREA T RER N, RERERE: STSE—
BANCRIENRR, S MTERERT, DEX I TEMAEE, TULRETLHTE .
ER RSB RAL RS R — X RENRE, SNZFUEERETUTILAY
-
b SR BRI AR S R R R EERE,
> I BRSO R R TR B L A0 RN s
> R R A TR R REN A LRI —, R R,
> S MR R S AT G0 A R B MR T SR
> EE: ERGMG TG, TB SO A T E 400578 R 5 R G —Fh o ¥ —
MR,
> RE: FHSHRGE R, MRERGMIRR LSRR, WA 8 k5
BRRYMATT, TRENRERE THREERN -, TR, HENLRENER K
SRS TFREA R PR TG A NME, A0, LRI 0
EATRILFNE. WRNRTEIER ML .4, BERM—taT,

2.2 H—P KR AR

Eﬁﬁ%ﬁﬁ%~¢ﬁﬁﬁ%&%ﬁi%&ﬁﬁ%%\ﬁﬁ*ﬁ%oE%l§¢,ﬁ~¢
Iﬁ$@%ﬂﬁ%%?,ﬁ*%“mmf(Iﬁﬁm)ﬁﬁ%ﬁ~¢ﬁﬁoﬁiﬁﬁ&F.~



28  FZ¥p 5 F

AR AT LA AR “money”, (HEEA—FELT, “money” AIREARE—ITHE, &
BEREHNTRE, AU, FE-IMRHEREG? &Y, —MEFETREU
FORE? BEEXMAE, LAA: BEAR, HMRARRERRRIEERG, MREM 4.

SIRFEREH— DR RRIRE LR, EERR SRR R AT . S
REAZTHWLETEGL IR DR WER? SR RN, RE5EKERBEMHI
W A& SR BAFE R — S SR R, s Frp i & —2odk
T3, WTRAZERURIG S, X B4R A T

> B TREEAENFRALFRA G W BB AT EM A AFAER.

» BAGITERIIRRMASHE 4R T XA RER =M R R,

2.2.1 AHKEEREEHHL

LIRESRAIERBRIVTHKA 7 ABIREL =M AR,

1. R ERRNERE

B2l BR T —RAHKERE (BusRoute) PR, B — KR —HAREED
(BusStop) #if RAFEHHAR-MHEAMNESE, HARBE—FRRBHER T LW
HEFIKFE

BusRoute ) BusStop

W21 AREFELBHEE

IMRFR—MTEEERBREORE, R MERVEREH 20, B TRERFLHI A
FUNEEDRT—REHI, HEHRBET, DEERTHELE, ffomRess, &
%o XK : BusRoute 5 ; BusStop 2 [ R H#.5H, : BusRoutei¥ T : BusStopft) {5 &,
T : BusStop A 4178 : BusRoutef) {5 5.,

2. RHAFI R

AR ENRER, B 2.2 WERF RE— P EHIER, X BH 2%,
FUMARKERB A XE B, 22, BusRoute 5 :BusStop M X ER AR % T,
: BusStopAliE X T : BusRoute) f5 5., T : BusRoutell] 138 : BusStopt¥ {5 .. R, BAEE

BENRBRE— AL, XEBRILEE, B, B MREEEZKNE. FA8%
i J: iR [ 8

BusRoute - BusStop

22 ARREWHRER
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ETRMEEE, ARRENRATEALBA—1 :BusStop, FER: REREHE
ftb i 1% — : BusRoute ([ %4/ : BusStop#h 41 : BusRoutefI {5 ), {H—:BusRoute |
ARRETHHAFIER T :BusRoute ) — 4 1 : BusStop, RARXLFER, AXKREFTANA
MEBRERNBETE, RERARFYBEN,

3. WA SR

THEKFRTRNBE AR (LA 2-3), 28 TimeTable i/ i74 A IR EXBFTAE
RIA K%Y, 2 BusRoute F13¢ BusStop t1#BAE1/71512% TimeTable,

TimeTable

BusRoute . | . BusStop

B 23 LM R AMEE
—~: TimeTabler] B R BN EPH—AELMEN (NBMAERE I — AL LI K
RRRFH), WTERXNESEILHMWE, M— PREERE, 5 BusRouted] L
: TimeTable, { /] : TimeTable % 4 5 & 3% £ £ : BusStop, % : BusStop AT L i# [ : TimeTable,
% i : TimeTablef % < : BusRoute 1A 354 1 %3

2.2.2 EFEEHHE

RATREE, —PMRFUEALBMEMAERARNER? FEER, A LFFLEE
THRENLAE, TR, ARMASURRNRABESELT, IR TENAT,

1. RINR%E

*IE%@&%N@%MIQ?%%WOMW%MIT—%%#X%ET~§ﬁﬁﬂW%
Fro BEE, MBEHETHARG, IBENRELE—R, TRTEI=F, —BREZR,
A THEFH XL N AL BRBERN—HRT . MFRTRE, TG 0BERTETR
ZHl, RFHAGAR, BENRETHIE, MATHMLE, LE 24,

BEFE 2O RN PRI RS RARG 2 M4 X R, UEATHE
e, BT HBEETUBA TEH A,

2. WEXFXTHFH®E

WERFAN—MRERARALALHATHER . REFRHBTEEBIBELZE,
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R A UEEIRFEXRIEAE. X TRELRMARKYR, RFRE-TEEK. K. &N
HERERME (WE2-5), RTHFRPEAERNOERZF, HRETRHARFRES
HEEBZI,

Y9

R s okl |
kK ® # ®B

|

24 ATXMEFHEE H25 REARZRHALTRYE

3. RFHEANTRFHEL

HRTFRBIFHTFORE, RFHEANBHTEFHALE, FORELLTFHER
ﬁﬁﬁ,%?%ikﬁﬁ?ﬁ@ﬂﬁﬁ%ﬁﬁoE%*Iﬂ%&?—&ﬁ%@%Ti¥,@i
FHEASBHREHITA, HEAREETFH—DBREERN: SRR, BAZSE &S
WEE, TR, SATAH, KTTUSERETHEEBIEATE, LTHEATAESAT

WIS, BARRBKLT. BN EARG, £FRRRFERMEGLA, FAMEE
HIEMR A BBUR, EFUBRBHRF T,

B 2-6 ' “TOMERI" ERREPHRABRMBG 2 AN EFEER,
8

te

SLIE ]

B26 FAMTFETFHERE
4. ETFROIBLE
EE,%?%ikﬂ*l@ﬁ%%ﬁ&%ﬁ%%%oIA%@%?%,@%%EMR%W
ﬁi?%—%ﬁﬁﬁﬁo%?%ﬁ%ﬁﬁ&%,@~%i%¢%%&ﬁﬁlo*IM%§ﬁE
SR, R KT XN R RS SRR A K B,



£2% 2 3l

2.2.3 [EfEENG

HEUESI T, ERNEEFEER, 5 HEHHLARRAE? R ERERRGT
FXRE? MRELE, HEHNRKERRY (W—KRATFAKL., BEAF., 24K, T
EREMIE), RETERTERBEEME RN —FIARBRA BB —MAR, 853K
‘R APL R — R — TR RO B

2.3 ERRBISH

B (use case) AFHE—NMRBBREXRENE, TRRHRSERAEESMER
BAEMABR Y. AAAFRPBARENEES R,

FBIRE PRI RE ZMWBESHNR TSN —BS, RFEFRHEEMI LK
AP RBERE), SEMREHRE 255", RETRESE5E, FRTLIHETNS
REZAMXE, QETERNEMELERY. BE, BALHROE— LTRSS, #
RAX T RS — A BHEHE—IR,

— M RBITREAAREIR, DR BN,

2.3.1 R%iE

AABRA—NRETFETS SENBAZENER . FOREREN AT SR,

SHEERPIEPATER SRR MBI, 1— AP — R,

— BB AT RS

> HE: KEAH,

> & RESHE,

> ABINAMEY: REEERHNEL.,

> SEENRAOZEMNER: RELE,

> ABIZEARATENRE . REXHK, W27 FiF. include BHBAAT S 45 FIHI
BRAREH LR RG AL LR EOES o exend BISHL AT R R, 7R
WHER: MEBES R OEES5—1 5%,

I include

27 RRIZE AR
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2.3.2 —/ " HERMHGF

A 2-8 RS T RA TEARRER N — B ¥ A B THIRER
BERERXF—NEERRE, BRRFAAN—TPERICRSEY, BIERFRFRMD

MR, BEMpINEEHEA.

User AddToWaitingList

Atendinglist WaifingList

Bi2-8 —ME Rk BB T
2.3.3 —/-HHIEE

U ZAGIEARN S R, BTARBHAT —ME—NHRENBZER (S5
FR), W0 “UC #1 registerStudent”

RABRS < it >
ik LA R MRS
EUF I35 B MAMNERZE L 0 F B R B R AR RS2 B «
LS REAREEMNL2KHT, AL TLLER
bk A ST L BT 5
Bzh HHBIRS, RENLTFHARS
Bk IRRMBIBE L, REFABRAE

SHEZRIERAGY RN EEINELR. — 5 5ETERREN— AP LR
JRM— BRI HR AT BB B AN S0 b

25% FEH EREFEAA?
LN HEREREAL?

UBRRFAMEE—NERS . BDEFHABNE— MIESR—0, ETHEARRY
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BT — 2 R IR -
pug SR (step #) M <sifE> R
FEHHER RS ABIRESROBENSE—W, TAARTEREERS—
R, MARFREERITRE:
FE LB # <EfE> 1343
FH (Exceptions) H7##iik FIBIER PAT RS I REREMEM HBEHEF—n, 24
TREBARGIRG, LAEIC:
FH BB 4 < ZhtE > Y iR
Rt HANES
LR3It ) R AR Oy AR L S Em R AN R
> RER: ZRAIKMERRSA?
> REREE: ZAATAREEKRE?
> B KB RAERRERE M
> XERE: RASSS5EZAE=MTHHLELRE:
> XER: FIEPSREBAE,
> BEN: BRAAEBTAENGER, WSIIRR RS KAMERE,
> BER: BAOKBTHSHNEE, NBEREE ERIE LTI,
> AEMBER: EEAIMECBEAN, I, RENEEBRERLHRE,
> X AM: REMFIEHARRT R
> BXRAG: REFEAAMAOS YH0AMEL? 1, TELE— P HAREY
Fsl,

2.3.4 —AHIEH

RE—ROESEARTROMANA ., S8, FMEREER, BETEARE, *
HEX, BREZ—RBAMA vor Jacobson BB AIHA
LR R e 2-8 BIFATA 89— NS, ERBEHFAB Y.

Use Case #1 WREANEH
R Smith 54 ¥ Ec BT 1HYIBE, BRRNEECHITHT
:0E::) HRBOAELE, Eic DIEM, LERABRE S
3 Smith 562 18] Tim ¥THL 7, ERED Eric XiERN2R
Bk Smith J5/E Wi B4 0 Eric EFER TR, BB Eic BSR4 LB AR
ik SHHREA S B Anendinglist REHS4 48 WaitingList BT {8 87 4517 55 Im A5 57 9 B
25 FEMH Mr.Smith, Tim, AttendingList

AR WaitingList
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A8 PR (Sep #) SR <HMES #
ClientContact Smith 554 4T HE 4 Tim
QueryStudent Eric REMN¥ 4T

RegisterStudent %7 Eric BiCiX [ 1 3R

CheckTitle BAFIDNRBELR
ChockDateTime  BHIABHCA AN OB
CheckLocation Bl B RE R
CheckCapacity B Atendinglist PHIZ A ZH
PromptUser AttendingList 2% £ 7%, (5] Smith 284 EH Eric JLA WaitingList
AddToList # Eric LA WaitinglList

B4

O e 1 U B W R e

2.3.5 EFRHNEtIESR

LW HBISHRR—MERT, ERAKEROR KSR, THEEEAMNEIE

A, Ef1ETF Mak Ratjens W — A Z /5 (K & http: //www. class. com. au/newsletr/ 97sep/
usecases . htm) ,

SR 1 KEG—MEYMER

% R3S PUERNR : RSN A AR E R, F— el PSR —
TR, EIRER—-BRAE—RERPITRE, EERAPHERE— 424 IAS—
FMTRBKFERED, Fit, XA AGAS T IL R “Registering for a course” ( “URBEEID"),

FR2: BB TRSIBIRE

HZ5ENEFRFRS 5E, HER MG H—-BNG S, REGHRRRS
Wﬁﬂ%(Wﬂ%)%%5%%@5%@%E@ﬁﬁiﬂﬂ%—“m,%M&%E"&ﬁ
“client”, “Tim" MR “User”, “Eric” B “studens”

S| 3: EHFEMAENHER

REMBEESREXEZMME B EH R (B A ES Erie B2 2%
M), ERKREMRERAMREERTEN T, XEMEASEN,

$H 4 FRAIRERGRIERHA

BONMBHE—MEANAG: BEIR “S5ERE" TEDB PTG FIF,
R RGBS AR R (essential use case)o RiE “Z & FiHl” BIA BN Larry Constan-
ﬁmﬁ:“E?‘mmMmem’ﬁﬁTMQW\ﬁ%T%‘%H@ﬁ’fﬁﬁﬁﬁﬁm,
Eﬁﬂ?ﬁﬂﬁﬁﬁﬁF%Eﬁﬁ@ﬂﬁFﬁﬁ%E%ﬁ&m@*%&%%%%%%,Uﬁ
RETREOTR—HII, F— £ RE NERAT ML,

%~ﬁﬁ$%ﬁﬂ&ﬂﬁ%ﬁﬂ,E%E%D%%%Zﬁ,@?ﬁﬁZﬂﬁﬁ—ﬁﬂ%%
BT AL, HRAERNERRRL2ERT,

SRS: BrEAsn

ﬁ%%ﬁ%ﬁﬂ%i&ﬁ#éﬁ%ﬁ@%ﬁﬁﬂmﬂ&omwmuﬁ,ﬁﬁﬁ%%ﬁ%
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XAFAOERE, SRR BRI A BN R, 3 E#RREBHRERN
MR KRB EXBIBEI, EATRRE -8, XARTHARGEE, mET6E, 518
ot e SURATEALRS] . E—WRBIFr, YRR NS HERCE—TRER, i
WRSA I, XNERELBE TXNAGMEE, NEHEEEN ST,

TH6: SHEENSR

KA—F RGUA S T EOR ARG, RBERbE RS BR AT R E X
AR ER. EXEEHER, BNRE—SEENEL—FW, ZEARE
A IESME ] LB B A e-mail BER ——X SAEE MG BN ZE— MBI PRk, B
A, MRAEESBORED ARG AR EHR, QRRE— LIRS PHER, W, B8
AT, FHLERELERASHTIRS,

SH|T7: EAEHES

HRGAEMBERRRB AT, ERHABAES, BRTBEATHES, BRs550E
GRHEEI N

A B AN, B 2-8 TR T .

Use Case #1 BESC
R RER A ABHANEEWITHIRE
[i0F: BERUFFE, BWMAREEBTERE
LY FRATHEER AT — 22 EBRA Y- NRBEED
B BRANBSTIRTERFEAE FXR, RREEaSEREPHLE
ik Xt Attendinglist %, WaitingList S i 45 {T 1AM SR RE B S 12
25% FEm RGP A Atendinglist
MR WaitingList
AR OEE (Sep #)  HH<E> # R
ClientContact HREATHRE
RegisterStudent S¥ERTRR
3 ConfirmCourse SERARANRBRY: B, 6, BE RERENEREE, X
WRERE A SRR
Check Capacity KA Auendinglist PREHTREAH
AddToList HZEMA AttendingList
6 CheckDiscount MRBRANZLLERITT —11RE, SB2E TREERA T2
ikl
EE BB (Step #) <#hfk> R
1 ClientContact fid-o

1 ClientContact E-mail
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#E PR (Step #) < E > UseCase w7
4a ListlsFull RrgEAMARBRA, EEEREEHASER &4
4b AddToList PEBEARE, FHFEBA Waitinglist
e * AntherCourse” 5 AnahrCouse (57F—[1RE) MED, MAESH

(ERA— R ER, FIRFHEGFNEE, HEF—1ER)

2.4 ERHH

SR EMRRERENEL, U MARIT R TR, A4 L 3T A7
BRSO, BB RN ERAE, SN TEHEEEC I,

> SIS AR

| D oyl o

> ST RGE S O T R

> ST RGBS O I A b

2.4.1 XA LNt

FEEFR LR ARHR R ORI A (S B RE LA, BT Z R
HiE, WRHXENT .

> HIREA G RKIE,

» CRC (Class: Responsibilities: Collaborators) & H: FFlsE LK M SRAER,

> A MR EEZEKTEE,

1. %@

%ﬁéﬁﬁﬁ~¢%¢ﬁﬁmﬁﬁﬁﬁ%,%ﬂ?ﬁﬁ%%bmﬂ%&mmmmﬁfﬁ
*%WﬁoET%%%E%Eﬁﬁﬁﬁ¢ﬁﬁﬁ%m,%u&%%@iﬁ%HK%ﬂ@&,E
AR, BRRENLHR,

REFHFERAMERREIT .

AIEEB AT (public attribute/method)

R R B (protected attribute/method)
- FE B8 (private attribute/method)

IRAERBHE/ 3 (derived attribute/method)

$ HTFEHMBME B (class-based attribute/method )
PR RERAS 10 &,
X% Loan % B

BYE - duation, - repayment BANFAE R
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(88)
X% Loon #H @
®E  + Loan (omount: double, ~MEARAHE, BEEEH-IPUROAFERHINERH (con-
duration: integer): Loan structor) . I RBATEQRFN R MAE. KERWERFFBES
B, B4, MRAAE-ERE (La) HEERNHR, TERER
B4 EXT
+ showRepaymenz (void): double —AMAETE, CHESE, BB/ double B
+ adjustDuration, (void): void —MaKkFE, ERBASHK, WREESE
*% CashAccount 33
- 123 — balanos — I RE R
- 103 + CachAccount (wid); CashAcoount — MRS HA L R B

+ credit (double): void
+ balance (woid): double
+ debit ( double): void

+ setBalanee ( double) :
void

+ adjustMonth (void) : void

2.CRC K (dEuUML)

BEAHIALBER, CRC (Class: Responsibilities: Collaborators) 5 A BB A i, AFic
RAREPBRINE, CRC KA RSBIFENLEATHHBN, SETHENER. 5 “Clas
(R)" XRHIRRHEH (B “Loan”), 7 “Responsibilities (BLFF)” %43, LRAEL R
FHRBHK . “Collaborators (YMER)” oA A B RIS MR R B I FRA,

TEBER CRC £ A HEH, BTHAS 10 &,

Class: Loan

Responsibilities: BH-EREnay

Collaborators; Display, CompanyDetsils, CashAccount
Class: CashAccount

Responsibilities: EANANRS

Collaborators: Loan, CompanyDetails, Machine, Display

—¥ CRCF A RZRB B R LMPTARE, WR—% CRC FARRUBRERAERE
B, BRRENEREART, BHFHNETHA— L%,

B CRC F R M— N RIS R B AT B B0 S —Mhdd, BAR—4
CRC RHIERREPEIRMMH, HMRAZHRENETESD, EAFEBHXAFHE
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b, CRCRASAESETER, B, CRCFAMRATIIRENEE, HIBREELZHNEL

3. W& (3E UML)

AR TRARZARETA RN A, DA SR ERES. WRES AT
FHREE, BRI RMRANEZ B EENZTED, £ 2-1 BT :User R0 5 5 B
FHRERETEM,

£21 Userli X EE

WA S R % R Use Case #
- User requestLoan () :Display Vi3 e 1
: User PurchaseMachine () :Display BEREF LA LT 2
: User nextTurn () :Display EHET—% 3
: User displayDetails () :Display TR AR YT 5

2.4.2 S KrzhisiE

FRFGE R MR R E RS E . KRB R SR
B BINIR B 7 T AR .

1. R&HE

REEAFERA-MNREENNB AR BB RN .. RABGRNETEDT,

REEMFFHMER:
T G

RENS TER-MEHEORSHS.
2. W IERRBHE

RE

% RAEE, B BT 2
Mnfernunronsiﬁon 5) AT RRER, BATHA RS shinF %

THE-REFS T

r activeBalance '

UO \ print quarterly statements J

MRMRERSR M HENRSHBERH MRS ZANLR, BEERET,
BHEFAFC LN, BREGNERER.
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<HEER> (BPFIER) [FHERE] 50E
i1, debit (amount: double) [balance< - 10000] /finish, FERITF:

{ \ debit (omount:double}: [balance < -10000] / Finisl'L @

N,

A 29 i i 2 B 5 10 R —REEMEITF,
28 CashAccount & X L HEAHRLE

CashAccount

CashAccount (void): CashAccount
setBalance (double): void

credit (double): void

debit (double): void

balance (void): double

—/*: CashAccount 38 MREN 0 Frih. B 2-9 MR A B BA T {14 : CashAccountXt £ 7F
HA R P B fR A1,
HLANEREATRAS XRPATEE, WE 2-10 T,

debit (amount:double) R /\ [balance < -10000] @

A

B 29 —/:CashAcoomt?t R KR A E

[balance > -10000]

2.4.3 SIXH: REHBSSE

AMEFRRMIREXTREMEE, RERZRWHEMRR, KLREATER%
ZHEEXRR. DMERMATREREPHN B2 HKEIER,
1. XX RHE

ERTRATWISER CRC A MKEMREN R, F-SRERLZARENS
TREBEIH. ERANEXRETHENTIAFEOLE:



0 FIFy 5 K

s N\
( ) N| \
T/ AN

WA
LL—} G/
J

210 RAMLRITRBKFRE

p IR, FIXHMAM KK,

> HIEXE: REBHEMER,

P KB RIEM—ANRBEFIRE MR,

> BHEXEK: TR MR EHKE,

> BEKEK: BEA-IREBHARNES.

> HEXREK: RE—IREHEMRARK,

» 4K Fikh MR ASNHBRREE,

AKX REREA B RTE, SRLRBZREEEAZRE S “Bk” —%
g, REFTREEBNT.

> FREMBEXREMERAL, ATFERZLREPEMEMNACHER. 8 RES

FRN—NNER, RELMEARENWZE, 1, —MAFRTHEFERAT, WNE
FRETERTH, WZEXREEFEI—,

> SHEMATRRARRNEZSLME, W 1100..1, 1to], I-to-many REMMEEAL,

> RERERERT RN —NEF, X LUEN B RS LR,

> FHFKTRTHRALBEN T, R, XBEARmEBRAESL,

HEXE XZRNEEASFEATIORAREREMER. AFCIEATENELRS
TRITE ARBREN ., M TFAEWE —BMHROAZRB NG T, B 211 EEW— 20
RRMERE,

BEXE EWKZENBEER, IEHALENE (WEPE) MEEE (BRE
) MfER. RRMEFEEKNE, ERTELRE. 58 2-12 BT+, —4:Polygonttf
RE : Point RIGH R, ERIKMATT,

KERE  E—FEEA B A S MR, ST R i — A KA I
B, HATLUEM—EA LKL, A 2-13,

BHRXE XR-MEIRESRZEAFENRE. NEPENARE, LENENTH
REEBE MR- o BHE, SAHE 2-14,

EEXE CERXBRN-HRETR, 20— KL MEMEI R, XALBEERY
£8 (B M4 (RF) ZAMBERBELE, SHBRULERT %5 Kt
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TimeTable
Bt &
ey ,
1.
®E &R
¢ 2
BusRoute BusStop
N .
<>ﬁs W
211 ARLRERMAELRE
Polygon 3 . Point
B 2-12 REXEMHT
Male Female
Lk [ BT
)
|
1
1
i
Marriage
private Date when = 0
private Location where = 0
B 213 Bk

Eﬁﬁ#o$ﬁ%ﬁ%ﬁ“*1%?%%%%&”—%¢%H@ﬁ%?ﬁ%ﬁ?ﬁ%%ﬁ,ﬁ
XREWE 2-15 k.
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Child

Father Mather
Family
B 2-14 B XRBMH T
Table
4
TableTop leg

B2-15 aXBENGT

AEXE HEXBE—MRANERNEAS XK, EXMEEP, BIEKLBFHRE
AEHEFRY. “ETREANFEFHEER —TPHRERG 78 T4 XK, KX
ZEINE 2-16 B

EUMLv1.4%, XFLFARMERE, #8550/ UML X7, E—MHELE, B
REPALHE,

Table Table
. I =
e |
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Toble

'

TableTop Leg

B 216 HEXEKMHF
@& W EFR, ARERAEA, B—REIRESEK, KENADPLEFREH
TH, BEREHRMK, XEREARNREN N RAERE, B2-17 BRETEERSE,
# UML P E—Fr BRI, I 2-18 B,

| ?Pm? ]

[ Lecturer Student —I
B 2-17 H%ﬁﬁmiﬁ&
L Person J
l . Lecturer ] ‘ L Student j

B 218 UML B aEMERRE
2. thER '

IMFERTEAENER T, REHRURMRZHBLER, i, S HnE, %
A—TUMER. UMERT] UHEETHARRK,

%—f%&%%%ﬂ%&oﬁ¢§&mmﬁﬁiﬁﬁﬁ‘ﬁﬁZE%$§,m&m?ﬁﬁ
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Fﬁ%*mmﬂzmﬁfio E 2-19 ﬁ%_/l\mj?o

é: amount := balance{void}
—ep

+ CashAccount
{3: credit |amound
1: requestloan 2: loan
{void) {amount,duration)
Wsr 1 Digly F————2{ o
5: updateDisply l‘t addLoan (Lo
{void)

B 219 —EHEREMER 6T
LB R RIMEE RS EFI 2 0 T .
> MRYEERRBEELBREE
> R T BB RARIR .
< instance name > : < class name >, BJ: < B4 > . <KL >,
> AFHIE— “Iole”, THRARETE,
> HEEIRIEN: 1 <method name > (argument), BP: 1. <HHEZ> (%),
> TEHERBGBIRAN: 1.1% [i=1..0]: <method> (i),

BABRBHEHERBR . XABUIUMEE 250 G40 54 0 5 8 LU R 8.2 77 1
KB, B 2-20 SE—MAIF.

%
/company : SimCo —
X
2
Heoeeee e B
Joccount : CashAccount /display : Display /Details ; CompanyDetails
2y ER i
oo
ik ]
o : Loan

B220 —MERERIMERNHF
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HRERIMEBRRRRENT
> BRAME—REK, BEHIFARXK, }
> BE-TERAT-MEENEAYHAL, U “nle: cass” BERAFR,

2.4.4 WAE: REAIHTHHE

AW HeR XA E S EREIEA SFERIE (sequence script and diagram) .

1. B3E

SHARMRENIPREOREGEHEX L, HHEATHRRENRES. —MEIE, WA
221 R, RS~ MEFHE RESEK,

aUser:User disp:Display dloan:Loan account; coDetoils:
' CashAccount . CompanyDelails

(i)
: Loan :
o
CE »  balance

B 221 — A ESENHT

B P AR R T

> EHERDAET BRI KB BAKEERRT RN BT — R
Ho BIFTREB—IHRIIT, QAT SE— AR T Arx SRR,

> LOBERRENEHIF

>—¢ﬁ¢§ﬁ§—4$ﬂ&*ﬁ%ﬂ&ﬁmﬁ%cEEE%E*&%%%~¢@%&
ELREBIER “S5”,

b%ﬁﬁi&—?ﬁﬁﬁﬂ%~¢@ﬁ§%ﬁ%oEﬁ@EW,%&ﬁiﬁﬁ_§ﬁ$
FELMR, kAT ROFHHES,

>ﬁiiﬁm~%%%§ﬁﬂ%ﬁﬁg%ﬁ%%m%ﬁﬁoﬁi$—¢§%$ﬁ,ﬁ¢

»  oddbolig
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BT (BRE) ERE—TRDES © 07 BEMRIERN, FnTIRIRE
FFEZ5 LB ATIANR .

> AN B B R TS SR

— NI R ER BRI .

> HRFEAS KBS EWRRE BRI, MK 222w,

B2-2 WS S5EH

> EETATARRENE, MR- RETHER, P IBTESS, EEKI%
BRBENGES, ME 23R, FEREROASRI— AOEIRER, CER
RBE-MERH— AW L~ =T FSRUSRNAEEM— TN ER,
ERERBE- MM —BB - = kO,

FERBHMIE, 15

RRZH, 4
A

BEEE, ¥ B B8
B S

e :

v

B223 ATFASRELENES
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2. Fr 5B A 50

Fr IR0 51 B F o 4 SO HER I R B 3. R RIR, BERIERATS SR
AT RN R [HI S H I B KT o

FIMERTE FHNFRFIIEMBERIE, ERARKBSHEN, WESER,
URIERZ A8~ REFE T HdR, FRNARRTHRER S, ATURRMERE
I
HEMEARTINT:

 SEERARAAT:

Ref #” F1 “Next Ref #” BBREKMN. SHEWFALEIHRAGFEEE . I
“1 8 “1.2" 3 “1.b” 8 “1.¢", BEBRHERNETNT

Ref # & b3S B Next Ref #
1 l.a
l.a L.b
1.b l.c

REAHBHNBITY, TEHRALFESH {17, W |retum void} & {performAction! -

Ref # B Pip:~ BE Next Ref #
1 User Save Display l.a
l.a Display saveData Database L.b
(data: datatype)
Lb Database { doSomething) Database l.c
l.c Database { return} Display 1.d
1.d Display {end} — —

ARALEH—BALE ‘AR AEE D BER o JRME, FLUASLERT, B
B — e EL M B A 2R

KB FRERTREREAPS (wserdirected) 1EHBIPEE, P BIER B
WA

2.a Display “enter amount” User 2.b

ﬁ—fﬂ%%%A#?ﬁ*¢“%Hﬂ,Eiﬂ¢,Wﬂ#”ﬂﬁ“ZNo@%—¢ﬁ
ARIIBARNER, B, FEGURIE (B “New Ref #7), MURBSHHSE,

2.b <amount < = (> 2.1

2.b <amount > 0> 2.2
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FAMMAERERTREAMNAEFIR (application-directed) #E47 HEHE—1W,
FA— I, WEHEREHIR E— MR E R .

3.a User Find (void) Datgbase 3.b
3.b [! found] 3.1
3.b [ found] 3.2

B2, HRAKFRENT.

I TR AR M W AT H
RrRPREES, m B2 R “Ee”
<> AP RN (MEHRRORRRESE5%)
] FABRRFII BRI (B RAERR ES R R4 %)

FERFFIEALGRESE 08, HLKRFESEILE 2-24,

Ref # & ik =) Next Ref #
1 User RequestLoan Display l.a

l.a Display “Enter amount” User 1.b

L.b <amount < = 0> 1.1

L.b < amount > 0> 1.2

1.1 Display lend|

1.2 Display “Enter duration of loan” User 1.2.a
1.2.a < duration < = 0> 1.2.1
1.2.a < duration > 0> 1.2.2
1.2.1 Display {end}

1.2.2 Display “Confirm Loan” User 12.2.2
1.2.2.a < Reject > 1.2.2.1
1.2.2.a < Accept > 1.2.2.2
1.2.2.1 Display {end!

1.2.2.2 Display Loan (amount, duration) Loan 1.2.2.2.a

1.2.2.2.a Loan Credit (amount) CashAccount 1.2.2.2.b




F2% 2 4
(%)
Ref # ] ik Hiy Next Ref #
1.2.2.2.b CashAccount | return} Loan 1.2.2.2.¢c
1.2.2.2.¢ Loan AddLoan ( self) Company Details 1.2.2.2.d
1.2.2.2d Company Details | return | Loan 1.2.2.2.e
1.2.2.2.¢ Loan { return Display 1.2.2.2.4
1.2.2.2.1 Display UpdateCash (void) Display 1.2.2.2.¢
1.2.2.2.¢ Display balance (void) CashAccount 1.2.2.2.h
1.2.2.2.h CashAccount { retum| Display 1.2.2.2.i
1.2.2.2.1 Display {end]
gllerUser disp:Display alogn:loan account: coDetails:
CashAccount CompanyDetails
resquesiloan | X
| |
Loan ] I |
{amount,duration) | |
credit(omountL 4 !
PR i
I
|
|
1
laddloan
‘- ————— - e gw o wm e e o
= = = = =
balance {void)
- — = ~ e b - - - .- ]
amount

B 2-24  SimCo I FHFE5 &

A FRIRERNRR S IA TETEAR.
> SEMREIEN Y KA G 50 TR T 8 15
> BIMBEAMEY LA, MR RARPLROZEEHZHRE2HE, &
LERERRR—RABENER, —BUMBRANZEEHH—MEDHTS, TR
HEREHE A~ TR T .
> WRMRRAEREEHFOIRN, ©0EMRETARZ b, ERENFIE

WITRIFRRR . 28U, MR- XRBIER LIS RIS R, HEHRZAL, X&
WAMRRERE LH K X" 32,

_— o -
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» SFRIF (pair of objects) ZEMEHKIH B HERBMUNTEDNELNOR, SLEFEEE
B E M AREIRY & B FHER, B TMHEATREIIRMTE, &E—THEAM
FRIIEMER. ZE6HEENLL, &R HNEBRENES.
H# e FREaE
» B3I RA—1HER/NER SRR, LA MRS L BRI ERIR -,
p A HETREEMEAR—RNEAERR, BRELLABDREFES PHRIERS,
el E B &R
B224 WEFERRT —H @3 disp:Display % R H FRZWIEFE. HAM
disp: Display R 2 [F#F7%HE CREH), BIARRKEBBMER, Y EHwiZE, —1
:Loan%f % 8 €] #, X 1> :Loan %f £ # iC A account:CashAccount Xf £, 3 B i A H
coDetails : CompanyDetails%$ S 2 H K 535K 5 % . BE/G, ¥ HIAUR [ D) disp: Display i %, #3454
[ account: CashAccountX R &R EH K P A%, REEHACERRBIER, UEHETF—KE
708

2.5 NG

ARGENAT IMLvL4 R Y, RERREESFTEEMNNBERAY, A20R
AHEMRAENG— T EHMUER, BN BHNEC LR U X SRR T,
FRERRNERMRRERZ G, BRI UET R/LERR SRR T,



B#x:
3 BF IR Z
» BREEBRITHHAEE
» FI W RERTT
p RESBMATFHRITHAHEERTR
> SIA—BERHRITHEH



£IE RITH F

FEREUTHE:

> o IR OB Tk

2 AR R Z H] 01X 7
=22k vl

> IR I B R

> AT F BN IR 5 K
> B A R R R R RIS T bk

R E QT FRELE— NIRRT E S FRP BRI, —BF TRE— ML, £
UM (AN AT BT KB BB BUS SRR T B I EL M RHIEEGT, A
R,

SRR T EERAT IR X — N L TR R h— T RAT RS IR R R S v g
B EYEE— B XA BT R, SRERIREN, RAT, dtRER
ALIBRM . S FARRRLAN, REERE D ER AR TGS ARE,

WMRBGTPR BT FRERETH, HURBR AT T, W, BERM
—MRUMIREGRRAT, BEE—NABAYBIREER . BRI RN —
s BT A,

3.1 HKHE

MBPRR—FBEH, ERFRITEUR—- M KERLE LN RIML, EEERT,
FoARBLALONE . HRBEMERHILHING, EHLRMBMEANK BT LIEXH
LT, MRXFH L ERAMDEI: XL R AR, XSk HEK
EXRAZEE, RTINS,

fERmMEEAILARE, FHZ R B SR b G R SO ZEAR
TRHANNE, CHBTRI—EENMASREN, TERE-MHSANAT (LA
3-1), BRRTEREMENR . B Shape XAA2AENS, CMRESHE S 54

Shape
public void drowl)

public void area()
F orea () 4% 77 5

[ 1
Triangle Cirde
public void orenf) | |public void drawl)
public void areal)

A3 fhEHmT
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—MEE, 7 UML vl.4 RAREF, HRBMNARUMERT, MR FEERRIRE,

EHERSEREFEMIE, HIFEREERESH , AT RAEMF— : Triangle
MROEFFH A Crdet RAES, BTRZHEERITFEE 1 Shape T RIHEA,
& : TriangleXt 5 1 CirdeXt & . IHEMEF AL, MEBRINESR TR HEI Square
(55—~ Shape 2594 M2) BIBMNRE, RAFREIIMEBBERBT .

FERREN T —NMRREET - “NABFHEED (APD” PHFT. AHHE—
RRSRBMER, KEFMMNRIESRERURAL RIS XET,

T Javaif B, MAXET “abstract” FX A%, .

public abstract class <classname>

{
public abstract <returnType> <methodName> (<argumentss};

}
EC++ BT, WR-ABEEM—DHEGFAN RN (pure vinual)”, FAHEK
iy “RMRN", —MIERTEERAEER =07, W

public class <className>
{

virtual <returnType> <methodNames> (cargumentss>) = 0;

}

3.2 MAEFREED

ER LR, YRBITRTIAN, BB RS NL BT, WE % AR,
AMURMEDBAR, THEONTEOHAR, X8, NARFHEED (AP) By
~ M RATHEORYARIL, — APLEER A THE TRRNE O EER— %d, 1
HEAPLEREEHD, MAFLERUEMREBEEMN, APIXETRE g%k, 1
FEN MR KRB RAR D (interface - only) T,

I APLRSIRIKRRR, ENLTBR—DSREH, HE APLRAENRE, AR
TRAFREMAR, FRRGRBEAT S, RAAZ0E, SRR G &0 HY
TEHISREL . A HH O AR BE S APLR, BT H B R R ETIE,

3.2.1 API &M LBY

1 APLA AT, MR~ AR ESHER B0 MR 8 LR TR E,
MERX: TEA—MEE SR A3 A,

TEMW?¢,~4mﬂm%%§*ﬁﬁ%ﬂﬁﬁﬂﬁﬁﬁﬁﬂ%mkzﬁKM%ﬁmﬁ
A (LA 3-2),

LAir Trgffic Comrolleﬂ

| 1
[ Aircroft Type 1 B [ Aircraft Type 2 B
B3 ZPTEERMEER.
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5L F, ARASE -2 KH, ARENNEER, MEBHENMES. EERME
Fric 4 — 280l {E 5% “XY123Z” #%HL, i85 Erc B HLEATM YVITRE

Eric = new TwinJet (callsign = "XY123Z");
altitude = Eric.altitude ():

B, HANGKH CIAREE, S CBERRAKESRREE. ZEERNAE—/H
RAHCHIRBAAEN, Hit, S—FFUN AWM EN, SREFAFRE? BHH
(U2 B0 LART B A X A LBt IR e ik & g

3.2.2 Afr4{ER API &1

T EEBATH, BIURXARE, HFRK RN, 5 h R EER B CEE—
SRAMEN, H—NEAED, BHRUCY ‘plane’, ZEAMMBIERSA,

WRFRAE B KHLARGARRA “plane’, RERGHPAT LS, EHARALKLLE,
Bz, RMENLR LR 2K, ENESEERR LO/NSR—HKRKN, Hit, plane’
BAFTA CHLE APLE . REE—M YNG4 ‘plane’ KR ELIEZHEE—FER, *plane’
APLEREB T

3.2.3 M AP #rhik%

EMAEFIEIRBIE, — APIRE—MEREREMEN R, KN RSR S

B B 0E 3-3 s, AE K2 AircraftTypel #1 AircraftType2 4%7& T & X 72 AirTrafficCon-
trollerAircraft F T A B B

<<Interface>>
Air Traffic Confroller

_______________

| <<realize>>

1
Alircraft Type | Aircraft Type 2

K33 KHAMERERLEHE

3.2.4 {ER API ¥

UML vI.4 5, $— K15 AP AR R BRI AT R RN, RSO

BH— APLERRENE S, % AircraftTypel FE# 875 5% AirTrafficController Aircraft
BVRER, MESERRE - MUE AP KM FARSEE,
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Air Traffic Controller Aircraft
. |
[ Aircraft Type 1 [— O

R R B R mE 3-4 iR, EE P BR T — WK AirTraffic Controller, & {81
BE XTE APLEF MR S5RE KT,

Air Traffic Controller Aircraft

I Aircraft Type 1 J———————Oé ------- - Air Traffic Controller |

B34 HEE
53 AircraftTypel #HFHBS R CHLLI THHRN plane’ MO (53 AirTrafficCo-
ntrollerAircraft #[7]), H B PBEBEHAMH ., ZAWEBENGEE T EE R R IE 3.5
RNo

Air Traffic Controller Aircraft

l Aircraft Type 1 ]———O(— ------- -LAir Traffic Controller ]
T

<<realize>>

t
I
1
I
" <<Interface>>
i

! <<redlize>> | Air Traffic Controller Aireraft | <<uses>>

B35 TN KEEH
HE, EEMERT, AP, BEPEEER, ERHRI N5 AirTraficCon.

trollerAircraft X, WARS&MRAEXBE CHIE, RN THRIEMITREEEE 0
Ho

3.2.5 Java RE&EDO

WRAPEEMN Java PO A RGO EIEM, APT RETHAD, XRE Java BI5ED
(Java Native Interface, INI). ©A1F P Java WHRRRS, BXFHERRE—F5
BETW Corsr BT, Jova 32 02080 413%, RIEGLRE, FhE—Nkf (h), UEE
C++BFPER, W5, BHLRFEHEER C vt X, BERBREFEE - HEE, #
Java BRI

RS APLRIAN S — 8, 30 Java 248D T A RUEEBAE C++ LA,
ERMAEEED: RE C++ EPHEHEET, Java BREALEHNE., REBEORET,
BFEAREEFRNE, FOETEMBE Java REET—HE,

v O-=----
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— KT NI BB FHRINF

1.Dinner. java

public class Dinner

{

static

{
}

System.loadLibrary("phil java");

public native void StartUp();

J

@Ei#DMﬂﬁmE,T—ﬁﬁm‘mm’ﬁﬁﬁi#ojﬂ%’%hmﬁ#ﬁ,mﬁ
Java 1 2 T R348,

javac Dinner.java

TAVHPET XM “Dinner.class’ J5, ER ‘javah’ AIBRERIIE, ‘javah' EARRIEE
KH CHFRIMF, X CHEF MRS TR E &S,

javah -jni Dinner

PR E R,
2.Dinner.h

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class Dinner *x/

#ifndef Included Dinner
#define _Included Dinner
tifdef _ cplusplus
extern "C" {

#endif

/* Inaccessible static: threadGroup */
/*

* Class: Dinner

* Method: StartUp

* Signature: ()V

*/

JNIEXPORT void JNICALL Java_Dinner_StartUp
(JNIEnv *, jobject);

#ifdef  cplusplus
}

#endif

#endif
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HRERL I, REAERTHES, HRWTF.
3. phils.cpp

# include "Dinner.h"

JNIEXPORT void JNICALL
Java_Dinner StartUp( JNIEnv *env, jobject obj )}

{
) ,
Wi, FIBNEEamE, FEmED - HEES, XATENEHSRIE Dinner.

javaXHFH IR ER —B. AP, KL RTE Solaris £& LR ‘libphil _ java.so’, MR
F Microsoft &, FLEFER ‘phil _java.dll’,

3.3 |

BRR—H BRI BARE N —ERERMERLRR T, SRS
BRIRES, IFBARLBBIEE. EARE LB —F R IUELR 0EHE,

RERBFR—MFHIT. KAEALME—HAFEEARAUBRNHE, —MERBLL
=HASHMRGXMANTE, BR, ERESKOSTHNENLRENSEL, Bh—1
WHRGENRE, PERBPHEE., £ C++ T, REBIIRMRIE

BOH R mos
BB ARE LS B ERE LK, [BAUTILARS . E—Tg';d -
P HAAHESH T Y. b
»HELRTHN “template < class T> XA GRS,
UML v1.4 5§16 FHUR B0 M 3-6 o —1 5% Set 0K

KFIFOES— 2% Students B, 2 THBIERTIY Student. 36 B
B Cos h, HIFEH LRI, 85 MR e, ERAH

RealCollection < collectStudents> myCollectionOfStudents;

3.3.1 A {55 FR B4R 7 A 6 P gk

TP B T 7 e PSR R > IR R
DT 1 BREYE ELHRRNFENES. Hh, SR REELILETRE

WPE, 0, —MEINBRFENEGNA LI HE RS WES . By
EHRAGIR. i, A,

POF 2 BERFYEFWRRMGEENES . BEATF | FR, E4WLF VAL R

@mﬁméé,m,u~u5\n~w§\B~m5%%oﬁiﬁmﬁ&WME\m
B, URBEHBNIEE, B8EnyR,

RFA-BIF AR EERK LA, BENSEEMHELR RN,
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KIATHERFEEASTHNRMRBBMEXREKN, W, EETHTENLARTRE
BARAERFNEH. fin, 614, RaTRinkSENAREEES, HEM 2+, £
PH-ATERARR: THERENHBE TR,

FRLL, 3601, Bt Al LGB B TR E SR LE, WXFH 2, St mgRRIH,

3.3.2 #F C++EHpEIREX

AT A RETZWHA M, — kM-I BENRERT -1 ‘St
RERBE A — 1R, ‘
1. %4

#ifndef SET H
#define SET H_

enum Status { OK, FULL, EMPTY, ERROR };

template <class T>
class Set

{

public:
// Constructor

Set { int numElements };

// Destructor
~Set ();

// Container Methods

Status add ( T *value );

Status read ( int index, T ** value );
Status removeIndex ( int index );
Status removeValue ( T *value );

Status resizeSet ( int newSize };

// Information methods
Status getTotalSize ( int *size );
Status getCurrentSize ( int *size );

private:

// The container

T **base_;
int totalSize ;
int currentSize_;

):

#endif // SET H_
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2. LXLAXH

#include <stdlib.h>
#include "Set.h"

template <class T»>
Set<T>::8et ( int numElements )

{

// create a container whose size is given as a parameter
// to this method

template <class T>
Set<T>::~3at ()

[

// delete the elements created by the constructor

template <class T>

Status Set<T>::add ( T *value )

{
// check that there is still space in the container for the new item
// if there ig enough room, add the value
// if there is not enough room, call resetSet to increase the size

}

template <class T»>

Status Set<T>::read ( int index, T **value )
// check that the required index is within the current range
// if the index is within range, return the value

template <class T»

Status Set<Ts::removeIndex ( int index )

{
// check that the required index is within the current range
// if the index is within range, delete the value
// then reset the container to eliminate the deleted value

template <class T»>
Status Set<T>::removeValue ( T *value )
{
// try to determine if the value is in the set
// if the value is not in the set return an error
// if the value is in the set, delete the value
// then reset the container to eliminate the deleted value

template <class T»
Status Set<T>::resizeSet ( int newSize )

{
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// increase the size of the 'allocated space

J

template <class T»>
Status Set<T»>::getTotalSize ( int *size )

{
*size = totalSize ;
return OK;

}

template <class T»
Status Set<T»>::getCurrentSize ( int *size )

*size = currentSize ;
return OK;

}
3. fIE—A%Y

Set <int> setCfInt;

3.4 HHEH-—RNNESRE

BT HJ U 0 B B AR ME X — WU T Robert C. Martin (3B ObjectMentor) Fl Dr. Linda

Rosenburg (3K H NASA ) Software Assurance Technology Center) W& T FAE, M R—IBF5E A
RO

3.4.1 JAREH G “BE” FENER

AVTHERGTS B OARTE. BEONSEOARGERE: B (dhdiy) . ¥
5 (fragility) . RUTBHEME (immobility) . K5tk (viscosity) o

B BUE—FERIRG L, REREETEY, GFEEE0OBY, HIXRNREE

HFRFBRZ FIBBA N T RE, ARG — 5 R B e 2

Ao
>IES  SEAEMARNGS - MERERS. BSATREN, REKENE—RY
SURIMERTT . MBI F—FEOENR, KIEE—MKROTL LW RHE RE
SRR A M 80 LB A K,
>R AR R S BRI B AT E B R
ko AR AR B AR AN TBRM S, S TRITRE T —4
%, HUEARRSHNRBENRL, HR, ARRXE, XM EFE —EREEY
WRE, SEXRMENNERER N, HT-BG, TRUFRIM A48 i i
FHNETFRRENTHR, EHRR- AT, SRE, THRESE X,

® %% Robert C Martin, Design principles and design paitems, hitp: www . objectmentor. com;
Dr. Linda Rosenburg, Software Quality Metrics for Object Oriented System Environments, satc. gsfe. nasa. gov.
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MABERT.

bt KRR — MR BRSBTS . MRKBRRRFRIT

B, RSB ERTR . BESEES R, BAEROERRET, LN

MERS, EA—MRRARBOHERBIEERE, AR X S R 0 R R P

FEZHET ‘B ORHOTE. P EERRER, BRHASETRELEELR

D) & X

ERBEL

EWMEMETHEMITREFREN, #it ‘SR RS NRRRE TSR
FIMHETR. SHOTEE, AR FRENF MBI EEM—LEYE, B0
BRI T o XEFHTFRER KRB RA R, eI ERTBEANAE T S5RE
BT, WMR—ARITH TFRRBANENTRIY, 2 EEETFEHEE, FEE
B, BREIR-MTE, ERETREEANEYE, 2R R NEE.

3.4.2 ERMKAIEHGITEN

BHRZFMRBR RS, KT RE SRS R EEINT MR, BT
AR TEERKBRRASEIRNER, TEMNSIMGER R ZEROEARN, A%t
BHRENA . FEEL (Open Closed Principle, OCP)., FEET B KB 8 IEN (Liskov Substitution
Principle, LSP). HK#iH#5#: N (Dependency Inversion Principle, DIP), X426 [FM DL K& Al 89 R
JUFE Robert C. Martin f)3 4 547 BEA BB o

1. FAREM

FAER (OCP) M XK : — MEUREY BN ERLR IR, FEESEHERZ
REHR,

EFENEANRBTEN S, FRFEUAREEN, MMSY, BHOKR%T gy
&, RITHEEMT LI, ARSI LRERD,

SRFFHFNEETHA, JUHRYBIEMSZ E, ABHETLRXREGER,

HEEEM (Dynamic Polymorphism)  FHEMHIFER: 8 UEEHHTIEEL LT
VAR (M7, Modem) BY, E¥ LogOn BUFIHBH. MEEFEINE, G FEAR

B “HE" AHESIEX Modem: : Type HIRRIRIE S, MTIMHSIUA 0. BT BRI B %
BAEAHEH #E.

Listing for LogOn (which must be modified to be extended)
struct Modem
{
enum Type {hayes, courrier, newModem) type;
bi
struct Hayes
{
Modem: : Type type;
// Bayes related stuff
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}s

struct Courrier

{

Modem: : Type type;

// Courrier related stuff
}i
struct NewModem

{
Modem: : Type type;
// NewModem related stuff
}i
void LogOn(Modem& m, string& pno, string& user, strings pw)

{

if (m.type == Modem: :hayes)

DialHayes ( (Hayes&)m, pno);

}

else if (m.type == Modem::courrier)

{
}

else if (m.type == Modem: :newModem)

{

DialNewModem ((NewModem&)m, pno)

}

DialCourrier((Courrier&)m, pno);

}

ERFRHFHREEY, FEET ifelse 2 swich EM MM, XEEMNRELE, &
HWEBYE, ifelse B switch IEMMBEER, UASEHERNTR. YETH AN,
A EREORLTE I BH BB

WMRAABFRRBERACTHA R, E—LBROEM EXRBAGRAL, RaEE—
TEBRHIE, &G, Hayes B Courirer FHBARNNET SR, FUATEERLTFUT
B AL

if (modem.type == Modem: :newModem)

{
!

else

{
J

W iffelse B switch IBH A WA E, R Hayes # Courirer JHHI fR2EH “ R 3%
(w@"%%ﬁ?@ﬂ,ﬁ?ﬁk%%@ﬁ%ﬁ%ﬁ%ﬁ%ﬁ@oﬂﬁﬁ%%ﬁﬁ%ﬁ%ﬁﬁ

—

RN R T EROE A TIREE, ML R R T R EHE, M T2, 2u

SendNewModem ( (NewModem&) modem, c) ;

SendHayes ( (Hayes&)moden, c);
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WRBRRE R L. |

—NETITII OCP IBIF I 37 ST, ERAEFIE I, B, LogOn IR
BT Modem BT, X8, MBS “37 SUF23IE Logon BHEM. BAMPTRRT 4
TR R, SHIBL BN, KRERLRE.

<<Interface>>
Modem

+ Dial (phone #)
+Send (char)

+Receive ():char € - -~~~ - <<hunction>> Log On |
+Hangupl)

<< eolize>>«re°|'ze»

rewden

K37 fERIBOLH ocP
FH) Modem 82 RS BRI

LogOn has been closed for modification
class Modem

{

public:
virtual void Dial (const string& pno) = 0;
virtual void Send(char) = 0;
virtual char Recv() = 0;
virtual void Hangup() = 0;
}i
void LogOn(Modem& m, strings& pno, string& user, string& pw)

{

m.Dial (pno);
// etc.

}

BN (Static Polymorphism) #5825 — 18 4% OCP Ry AR, TEMNRBERT
RFFEARRITELIE , LogOn BT HY BRREARLRM %", HFAZREEHRE,

LogOn is closed for modification through static polymorphism
template <typename MODEM>

void LogOn(MODEM& m, string& pno, stringé& user, string& pw)
{

m.Dial (pno) ;
// you get the idea.

!

OCP /Mi: B4R OCP MERAZE 250, {5 BIME R4 #3405 oCP, AT 56 57 PR I 5 4
RBERBEH,
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2. IR R N

K EREN (DIP) B@ XEY, RITHKKE RS, ANKE T RIEHY,
WMEHFEE X T RERNED , 2EAJLNHRBINN ARFREED (AP) REHMBIHEN
—AMEF

M THRE X NENREOESURE R, ®iHFRE MK RN %4 [ — Mg
A, ®—MRE, EME 37 FR, BNrEEE DK Moden, MAZREEZSIA—18
LN

HRE R AR B T— MR, AR TTREB ERA — S RE, (ER R i
HEXEN, JREZ —REOERHTEN BT RIR, Bt KT,

Hoh, I OCP HRBIMIREE, HOMMBIMBTRRAEN,

ZMNNR  DIP HSHES R BB B AR, DIP M—MEER ST A
AHEYERRSEN, YR ARFEA TRRNBS, X MEREEER FRER T, 4
R, ERERAAEREEL. W, 108 CESETHA U (h) FRESEEKNY, B
THRAA . Wi, RS U RRAE ELN . 2R E AT fE 4 4 763 & BT H
BONBARINREREE L, BENEIIRKTREL, WARKT ST ARG,

AEER, ERAASERGANRAEN, BT AERAMSEDSN, BEEREITE,
B, WFREERER Unicode F4F, —MEFREZ AR BREREEGRNET .,

B Unicode R —# 16 L FABBHEE, BRI AALBARERG S B EH I

AR TRt @,

POF-Fulf- 3 X DIP XREAR, FEfE—ANEEE, B NN AR FEEAERNLE,
HEHIRENRIRIS0IRE, B, SIRSCIRBTE— P RIRNE, TR a3 it
IR B AL

M T LB IR TR R LRI HAR ML, BB AU TR MBI £
FREARTRER, HR, SFXNDEE— MR EH— “fcory” s AN
ABRBEKRET, BEAE—REOY,

3.4.3 @it ERRAE

FEHEE R RBOA MR, SRS SHENM R BESIRE, 31
L B S A E M R AR 8T,
%31 wREREGA KRR

BRREZHK B ] % B 454
WMC KFER Rk
RFC RNEH K18
LCOM Pibin 3ia ol EdE S
CBO MRZEBEE e
DIT BAWRE R

NOC TARER 9&
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1. ERFMRAN

NFERRIFE (SRR ), LEBGHEEM () SEEHNERR
WRMERR ., FEMLK, T FERNERT, HEERELTILCEMER, SMURER
WHTEREG . B, mExREEEMMZIEN LTI E:

»EE: RITHEARERR?

> E R WP R R MR 2T

»HMTE AT RITRES TEBNS THH?

» A RV BUHR T E MR AR E N

> TR AT, R SR T

FEAT— A BRI LM E St LR EAH T2 — AR, T I K 1 PR
MRERRIE S i — MERYERE . —MERF SRS FRXBARERGM, FXineg
BARK TG, XUEEMERBEE Sy, Bt ARDERREE AENEW,

2. LBligit

EEXREHBER A —HARNELE TR FFWME 38 Fim, CHAEENTHRLE
FI SR BES TN L - R BIRIE BATHE . Shape RETA TUTERMES, B EXK,

Shape H—AMEEE BT B A — T E A KA. W Shape 1%, RITTUF R
TR ZABMWLE, XRIRZFURNE, RENEIIRETFE,

~PEZABEZRL. S RO E. SRS, AE—AYE, §
AT ZAZAR 180 . BIN—MFRFERTFHESAROER, THHTEHFLE 12 x
(RIKx B)o ZABEZATFE: scalene (FEAZHE). oquiaeral (ZH=HT) A
isosceles (ZE=F%).

AFAZFEASIAFHRIENT %, BEHENR TS WERE) S n—1 4%,
B EERABHAEK,

FE=ARARIATOREATE, AEOaaRiE ERE) PRin— 45k,
BIRAABEAER, K (base) WRNBZRAKM—F, BEEH [BE -] KEH
ﬁo@

%ﬁiﬁ%ﬂ*ﬁAﬁ%Eﬁﬁﬁ&,ﬁE&E@Eﬁ%(%ﬁ&ﬁ)*ﬁM*ﬁ%ﬁ,
BIBTRILARER, =800 60 B, IRBRNHKI—, BEBEY (sn60°x K).©

— ML (quadrilateral) HIUABFNINE, QIEMNHTE, H— %k, GO ES
M 360 o 2 quadrilateral HFAF2 . trapezium (B£JE) Ml rectangle (%7%).

ﬁ%ﬂA~4ﬁ%ﬁﬁﬂﬁ(M@WﬂVE@E—¢ﬁ%ﬁ%ﬂmfﬁmoﬁ%“w
ea’ , FHIEVATHBARLIK SRR, AENERE— IR HHADHEER,

ﬁ%$ﬁAﬁ%Eﬁﬂﬁ%o@gﬁE¢ﬁ—¢%ﬁ,Wﬂlﬂﬁ3%ﬁ,ﬂ2ﬁﬁ4%
ﬁ,#Hﬁﬁ@?ﬁﬂﬁ%(ﬁqﬁﬁoﬁﬁ%ﬁﬁﬁyﬁoﬁ&”h&"ﬁ@&ﬁﬁl5ﬁ2
ﬁﬁommmﬂﬁ“¢%%:@mﬂmf%%

© EXBMEX, ZARNEH =K< &, —HEE
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Square N ABBHAT o BIBETE—NAH, Wik “aca” FEH A 1T
o FTEHEBASREMEA 3-8 B,

A

Triangle l Quadrilateral l

[ Scalene ][ lsosceles ][ Equilateral | | Rectangle || Trapezium |
)

&l 3-8 Shape M4k R LR
3. ET XM ERIRE
DR = ERAERIER PR T R R AT T AR,
¥FTEM (Weighted Methods per Class) Xt WMC #RWEH FRAp MR, B — oy bk
BRE, AHEATHRT; BoMFBERAE- NP TENRE, 3285 TME
3-8 MIBREMTERNFER, BHTELH WMC .
%32 Shape HEASREMDHEERS Y

% ES
Shape )
‘Priangle 5
Scalene triangle 1
Fquilateral triangle 1
Isosceles triangle 1
Quadrilateral I
Trapezium )
Rectangle )
Square 2

EREWEIFREIE: — R PHNENEERRA, RWEMBaR, 54 CR7IHHX
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WEWTEE, WETE IR TR RS ENNARF IR, TEXSHASREEA
BT EEYE . WMC SRER] AT B B ] AR B At
KWEY (Response For a Class) BNEH (RFC) EEIFERELXTHFEN. THEK
RBRMS R BB T ENEE, CaABRERENPIENTIRN TS 2338
KHATHE 3-8 FMERFEWEPER, R T &EM RFCHE,
$33 Shape KREREMDNESRNEN

% KEEH

Shape 2
Triangle 4
Scalene triangle 5
Equilateral triangle 5
Isasceles triangle 5
Quadrilateral 3
Trapezium 5
Rectangle 5
Square 7

FFAHHERMEO T EORERA, Rk, mEAR WAL
WG, RORRAARRTEEGER, FARARRY, EETREREE,

RFC tR¥E A TR R, T R a it

TIEREREBLZ B (Lack of Cohesion Of Methods) /it LBEMEBRS B (LCOM) B+
MBSO E B R B E AR . (I B B B A B TR B
B

REPERR I RO, tRME, RETBESNT RN, L
BT SRS HNE—BE . BB TN S BEE  0, X T B BT SR
5, REBMIAN, FEOHLUBERRLBHN - EENE, RIOWERETHEKN
%#EoﬁmﬁﬁﬂﬂEEMEﬁﬁﬁﬁ%ﬁﬁ,%%ﬁ%%ﬁﬁo

AR E ISR FTRA SR M RBEE, BN e SRR A, RS
BEARWERR R 0t SE B A

HERXBHUEDHRFARE 3

> XRPH GBI, BRI BRI FHR ST, REx
BIMHFL, BA 100% PBERNFHE S . BENFHYRE, FokERkd K
BRI R LR

> IRTEXHRRRERAE, WA, ERELEEK, EhyEEaNREREA IR
R, MEENFEERSWRESTHE, KRS —HHH RN,
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# 34 REMAE 3-8 PHFRGHETHER, FoR 7&K LCOM .
F#34 Shepe BREGEMPMAEHERBERZE

#* LCOM {
Shape 100%
Triangle 37.5%
Sealene triangle 37.5%
Equilateral triangle 37.5%
[sosceles mangle 37.5%
Quadrilateral 2% %
Trapezium 43.75%
Rectangle 43.75%
Square 43.75%

REKERRVIRMRDETR, ST KBRS INAGNE 2, A mir
FABPRSREE, EARENETHEAI NI TEZ A LHEEE N TFL, X MREATT
W LA E A,

MREZEHIRAE (Coupling Between Object Classes) X1 %K 2 [F A (CBO)
BEREES - XBEMHMLNOER, CRENHE S RITKE B RS R BB A
RERMB R MIEH,

BERER— S5 — hZ FT R B R RENRE, X (R05) MiBs
ERE=AFME

b HHBEXN R EEER, WREESH.

PERZAMEREN, BIIREBAN, BE—PEPEHNIIEEHS— LR H Y

%o

> ARMEREMTFLZESIATEEMEEMEALE,

EX BEBRREFLSHTMER ARG BN, CBO B BATEABERY MR E S
TIARBRBUALRITE HRH,

USRS RGN A, SUBABERM. X8, RRASEEAN S
moﬂéﬁmﬁﬁﬁﬁ,Nﬁ@&#ﬁﬁﬁ%%ﬁ@ﬁﬂﬁ,ﬁﬁ%?mﬁﬁmﬁoﬁﬂ%%
REERRIRN, EHMBH PGSR S EOERLE, RETER. SWERNME, 25y
ﬁﬁﬁ¢,%%ﬁﬁﬁ&@%ﬁ%@ﬂ%ﬁﬂ%ﬁ,ﬁéﬁﬁ%ﬁmﬁ%@,ﬁ#ﬁﬂuﬁﬁ
BT RRE R,

CBO BB LB AT & Fite .

YHBIRE (Depth of Inheritance Tree)  SUEMEE (DIT) & X, MRS LEH R
H— TR RN G AT SFIRR KRR AR, Bk ek R

HEXR ARG H— MR AR R E YRR, BERREZ AN LR, SiaRy
EmuWEXWH%,@ﬁﬁ%ﬁﬁﬁﬁoﬁﬁ%ﬁﬁﬁﬂﬁ¢HMﬁﬁ,%ﬁ%ﬁTi%
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#, HXAX SIS TR R R, TR RMRL R MR RS
FEM PR ERRE
% 3-5 R 3-8 MEREWPRENEER, BRTHE1HM DT,
%35 Shape MREBEM DMK SHKHRE
% BRB BRI

Shape 0
Triangle
Scalene triangle
Equilateral triangle
Isosceles triangle
Quadrilateral
Trapezium
Rectangle
Square

—IREFREWTHUBRRE, CHRKTEORERTERS, NTRSETFRNT
BTN, BRNARR SR ERE, HALYRESMNTERME, AN
%ﬁﬁmﬁﬁo~¢iﬁDH%EEﬁ&%%ﬁﬁ%ﬁ(Mmmdemummmmeo

DIT /R RE RS AItE, (A5 r] B A ] R 2,

F%% R (Number Of Children) TRER (NOC) BB RSREMPHBENRF—4
REFRIBE (W& 3-6), CR—IEEMTARG D BTN e 7R S

: 36 Shape HRKBEREMPHX S FRME

% FREE
Shape 2
Triangle 3
Scalene triangle 0
Equilateral triangle 0
Isosceles triangle 0
2
1
1
0

W NN =N NN e

Quadrilateral
Trapezium
Rectangle
Square

BRTRREE 3-8 HISGLMPIEE, 7T 58 NC A,

?%%ﬁﬁﬂk,ﬁQ%M§$§%W%ﬁmﬁﬂk,ﬁ&ﬁﬂ%%—&?%%ﬁ%%
Mo@%,?%%ﬁﬁﬁk,ﬁmﬂﬁ&ﬁ%,@ﬁ%ﬁﬁ%—ﬁﬁmow%—fﬁﬁiﬁm
?%,ﬂﬁﬁiﬁ%Wﬁ&ME¥%Mﬁ,ﬁ#ﬁﬁ&?%ﬁﬁﬂoﬁﬁ,mmiﬁﬁiﬂ
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WAYEREIT,

4. ERENG
BR TR RR T E AR TS, B BAR MR N R R E N o X S

TARYEIE TR M A T8 5 o AR SE 0

pFEHME . AEEEARNIETEEIVEEES, RS, BTRERAETERYH
{Ho

paEfE—tE (FHEILE): PARTRSHMSENERTEE (MR EAEHRNES
#)o

BTN REER. WEMARGEEEHCHFEENIIE, EELNERIRERN, &t
WYREE,

>R FINRASSE RPN AN T~ BT

> REEHER: EPPRZENRLENESHGRN L AN EEDAR, &
HAHERAARNE REH.

P IXH RN : HWARAEH, KRN TR R Rk
R3TRIBE A RBOTHRRBEE: k. % CGEBME) . BAMMR, BT R

Bindt, BRTFAE—SEUNITARE, BILERATNAERE KSR R TN, B
e, 37 GHERIEN— N REIRR (1, RAKBERTNAET RS, HIER

%),
£37 WENKRNERTE
JE AR B RIS BROBS BRI w B
WMC K1k b-£3cd L # XPLRN T BN 8K = > Bk F5
RHEH [10i e & MR BENA
=413 2. EHEMB R B s
RFC Ky WA RitE # DR [B] RiE 15 6 T 080 1Y BA=>Houm, BK
3RS AR A pikis AEEE, WEMERES
#*
LCOM L &t KPmBEREN LR K= > KPMLBEHY
bikis 3 i Gig-g:il HIR B=>RPHEBESLE —
BT S S
CBO Be ®it # BImRA JE g R R R B 2 H=>#itg; BT
bog Frd 23] g8 VL8 ®; BELE R Mgy
BEE B
DIT HER EIb-5: 1 MBS EEIR B A K UH=>FH%, WEH
SRR [IE: e iF
AR
NOC i 7.3 a1 # HETXNNE BE=>THME; ®iHA
FHRYR

¥, WmMEKE, %
Tk
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3.5 /MK

ERMER—NEOES, CAANARFER, B, B—NTRRGEH MY HHA
MRVIFRXNE . REFET, FERNANMWSPEZERHOTH, fil, — AR
i1 CEO (BRERTHE) SRR ILTY LRI MRS ER L b M LR

Qg1 CEO HRAWERBESK), METEFRHCENLOANEE. BRIELUT
B S IE, ILRREFENLHIREE, SRVrEEm Lo Ble miE.

MR—ANRREA BN LHIR LR HE, BABEAIUERERL I E, Kk
LA MRREEM AT TR~ R, BEIIRREERLARRERE, %ﬁ%%—ﬂﬁ
MZET

P RTEARBTEER, LT ETHER,

» XA BT RER, HRAHIE MR,

>R B SRR R, TRESITEEARAEN ORI RX T %
RZH).

x|

1 Smallalk 1, /T 80 MLEM, FEMT— AR BHHE F LA R R 3t
$m¢,ﬁﬁﬁiﬁﬂuwﬂﬁgﬂ,uﬁﬁﬂ%ﬁ%?%ﬁ%oﬁ¢%¥%“wwmfﬁ
FFEM “Smalltalk” #—E43

i, Smalltalk at: # MyObject put: nil

SRRETRAMHREENEAR, LRMEEISE—KBEAN, TEUERER, 752
FRIXTRIGIRE SCPRE LA, ST RRBUT & Rx £ A AT,

RIPERUBRAN, EURLRBNE, HEEMROON, WAFENEERRT, £
SRR R AR

SR RHFTRENE 39 IR,

:aClass
private ptr-aClass null = NULL
public oClass retyrn Object)
// diways returns an object of 'aClass'
check 'pir!
if 'pir'==NULL
create object
assign object fo 'pir'
return ‘pir’

B39 2RENRKERE
%ﬁﬁéﬁﬁ%*%ﬁﬁ%ﬁ%ﬂ%%ﬁﬁﬁ%,ﬂﬁﬁﬂ?%ﬁﬁﬁ%:

answer = GlobalObjectClassDefinition::Returnobject () .question();

FESEIT R T WLE Jva BEPEH—N 2R3 L,
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1.GlobalObj. java

public class GlobalObj

{

/*

** This is the reference to the single instance of this class
*/

private static GlobalObj globalObj;

public GlobalObj ()

{

/*
** Assign this object to the variable
*/
globalObj = this;

}

public static void main (String[] args)

{
/*
** Create the main application object
*/
GlobalObj go = new GlobalObj ();

public static GlobalObj GetThis ()

{
/*
** When requested, return the reference to the object
*/
return globalObj;

}
FEERTEG TATE Java 2RXE

SimCo parent;
parent = (SimCo)SimCo.GetThis();

TR REATITE C++ BFFSH— 2 RS,
2.Global. h

#ifndef GLOBAL H
#define GLOBAL H _

class Global

(
public:
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// static / class method that returns a handle to the global
// object

static Global &GetGlobal () ;

char* name () ;

private:
// the global variable used to hold the handle to the global
// object
static Global *myGlobal ;
bi

#endif // GLOBAL H_
3.Global.cpp

#include "Global.h"
// initialisation of the global variable
Global *Global::myGlobal = 0;

// the static / class method that will return a handle to the global
// object

Global&

GetGlobal ()

{

// if this is the first time that this method has been used then
// the value

// of the global variable will be NULL
if (myGlobal_ == NULL)

{

// if this is the case, then create the global object and set
// the global

// variable to hcld the handle to the global object
myGlobal = new Global;

// return the value of the global variable,
// i.e. the handle of the global object
return myGlobal ;

}
TR TR C ++ 2RXEK.

name = Global::GetGlobal () .name();

3.6 WEXMAX
AR, ERTPUAERAREMHER (SIESN%E). Fin, UTHRE=4
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Wit ENEREAMFERNERE, B HRAHENE.
1. {£ f—48 Student 3 &
A, —4 Course HH TR AL 5 —4 Student 3% .

0.*
[ aCourse:Course 4> | aStudent:Student |

XA REAE : Coursesd G 5118 F — 4 77 1k L35 ) Student %1 52, X 4 B 19 : Student
XREFE ST CourseXt R 7T, J&: Coursed ROV RTR G XA W R E T R H W
[a]{F4] . StudentXT £ .

BRI AR UERIRERC + B35 W) CourseXt £ #1544 — 4 , Student Xt
FHEA . X EIRE I RATAT— 1 : StudentXt B FH T, W Coursedt REEEH 1y 9 H K
:StudentXF REIA , H L GHEF W Java AELEXANFEE, FEXEITARENSFBRE S HRF
W HEDEX R, WATREN S UEIA MR,

2. Ef—4 Student 711 (ID)

AT, Course K414 — Student $717 (StwdentD) o B4 StudertlD BME—1 .

0.”
| aCourse:Course - { aStudentiD:StudentiD |

:Courset 511 ; StudentIDf 52 H & B 4214 [0] Student f9FRIS.

RBITRIFIRR, ARG — IS B 28, EEH Y E S T

(1) TERFNE YK ; StudentID,

(2) HEEF ; StudentIDX 5 48 248 5 1 ; Student ¥t £ .

(3) EoK:Student’5:, RMEEMEL,

A B HITAUR RTEA R A7 AT — : Studentt S B A5 8. RERE A% . Student £
P Course T B BT, A B A% S RAT IR D160 M5 - Studentid 23RS B3]
MRS

3. EEA—A Student W& FIE B

CH+ SRFABITHMRMMEE, Kb, WRAGAIH— 3 HEA, RN EES
A

> RAE— DR R T A 5, B EE S,

» X R AL R TSR 3 CourseXd 52 1 F 37

I aCourse:Course reference‘__—_.L oSruden?:Sfudeﬂ

BRI SR, HIE A RS & 553055 F,
3.7 A%k
I Coot W—MMFFHER, EEFREI SR, SRATAEH R, %7 s i
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e, BRORAEMMERXET “virtal”, XBF “virwal” 7 C++ FRIFREREE
XHRKHT%, HTHEG—ATERFTEREENL, FUARE- M ABRTESX KR
FHRRE—R, TERATRAT H—MRROTE—WI %, BEBRHEHN “virual”
B, KRB AR

—MEEET BN ABRF T, — RIS T IT MR

class WineBottle

{

public:
WineBottle ( void ) { numWineBottles++; }
~WineBottle ( void ) { numWineBottles--; }

int getNumWineBottles ( void ) { return numWineBottles; }

private:
static int numWineBottles;
};:
REBER C++ WER 1L,

int WineBottle::numWineBottles = 0;

HFREBEBEARABRFRN, XIRRTUREESEN, BRE, @ ESREREH
5@%%%%%0ﬂuM%_¢¥“%£whm$”4§%,HEWMN%ﬁmM(Bﬁﬁ@
KIS0 AOXEA WineBottle (S MBIAITRIIESD) BE B BIRT

class WhiteWineBottle

{
public:
WhiteWineBottle ( void ) { numWhiteWineBottles++; }
~WhiteWineBottle ( void ) { numWhiteWineBottles--; }
int getNumWhiteWineBottles ( void )
{ return numWhiteWineBottles; }

private:
static int numWhiteWineBottles;

b
Ao, WEMBUKER.

int WhiteWineBottle::numWhiteWineBottles = 0;

WLMBSE, TERLRBFIEL, BH “now’ AIE—1 “WhieWineBottle” X, REEH
“delete” ¥ H KK

WineBottle *bottlePtr = new WhiteWineBottle;

delete bottlePtr;

ﬁ%%%ﬁi,W?%%ﬁ@&ﬁﬁﬁmwmﬁﬁﬁmﬁ%ﬁ&o@%,ﬁ$ﬁ~¢%
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R HH “delete” 1HER botilePir B, TR A WhiteWineBottle UM HI BB, 7] 8 H 7647 44 1R
BHEXTR, Y “delete” BAEHBUERT, SiFSMEM N EE: PIZFHMALE, WineBottle
B R B8 R PR FI2E WhiteWineBottle FIBTHI RS i FEARRBIEH SRE, BBt AR5 T
BRI R, B WineBottle ZERHTH R 5L .

X XA )RR AR R K T A B RUE U “virtual "o BT AR A BRSO R R L,
RO R AL B A R — . e RO SR, PR, I A X SR BT A B BORE B
1%, B WhiteWineBottle F4JH7 ) o6 5085 1 1

3.8 SHMERY

— B REUT T4 MR SRR BIA, Blin, FEMRBACER
String XAl — String ¥ 5 ) A4S

String (const String &obiject);
AP A MR R R REENARELH.
3.8.1 RE&RMBEEY

RIEEERE (W 3-10 FiR) #2508 S8R 2 8 48 F 0 (E 508,
RV R PR E— R MR R AR WX R MR, W 311 Fin, Heb—
DXREREMIE T — DX FEFEAE? SRR, e 5.5 Hehidit,

Orgind oy N7 &
2

B30 RERHMERK A 311 SRR B0 R et

3.8.2 REEHMESRN

RS BME R (W 3-12 TR ) MEERINR, 3RS REmn—1,
AEMR, WMARBEXZH G, SHRE RO, MRS, XA
BHRRITESRBE BRI B~ B 5.5 Fhitie,
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Original Copy

Datal Deta2

B 3-12 IR i R
3.9 XEXKSEIR
FEPIRTR ARG . —Fh R, 55— R 8 KB
3.9.1 WmXE

W 3-13 BT AT I, HFRRARRAR. SR RN A7 8RR, 4
FURRALR MM BB AT, RABAARA,

Company > Employee

B 3-13 e BRI f+
REXRBEET “BR", BRAMNAGNEN, OFET “A87, RETHERNE
#.
HTFRBREEETR N T, YRETAN, BYERY, I—aRED,
bR TR SR MRS, BH R LB BERE T, X%, ik
BRXA B, AN RAE BB TR 3R 0 3-14 BT R,

Company Association Employee

Bl 314 X~ kB

3.9.2 BEXEHK

FRERFN A 3-15 BR, B4 “BR” b AR RR-TE%, MEAES AR
BTEMRER.

Employee Skill

B315 BEXBEHT
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3.10 /h&

AENFTEERAMRITFR, B
» A

» N R PR O

» AR

» 4RI R RS B AR
> ERXTE

> i S

» Bk

» 5 R B

» HR L
T—ERIHE N BRI



F4E FTERRORITHFE

FERTRUTHE:

p I RN R

b SR A SRR R B C 4+ 58
b2 LT BRI R

I B SRR

FRYR-ERUNPELROTOIIEH, RFEZH “FELME", REBEAFEE
X REFIEH . BRI A B L ERBAEREANSHRE RN ER, 2ERRITE
MAESRBOTE R SRR, BEFRE. FERE. ROEH. SEYRRMBR K%
Ko BMGOTEWHBIRATHE, FRRLH, TRALBRMFR,

4.1 FEMR

F1ER, AW T—MRTIMTE— T EUREREN N EINERROHTF, i
MEHILREFR A 4-1 FR,

[ ) > e
n—» zere b wEr | meos
NN Q-

H41 ZFMEMiTELERS
A B E R RFELLUTE 4-2,

wiTa: fs

BXTR
AD/RHTR
1B AT 2
B R

AT
ACL/BE3 5 3T 2
| H0/ERAHITS
RAEI: CRiTHTE] AT s CRfITE

TEFSR BATR
AR/ BRI # AD/ERITHITE
HO/BIFRNIT S /R BRHITR

42 AAMREITALBRS
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BRI, AR R — R SODE R - RR . IREX R LI R4 A E
REGFRITAEDONR, EEM RV IO RRITHEEX R dETREHRT
Jp, VBRSBTS B R G Wah”, W E X R, xR S
R, HBEREHUBENT BT, LRRGEKTENGINE 4-3 Bim.

M—. BRTE s HtES o BHITE b KETE
! i :
b Mo feeed Frpw

K43 WJEMGRETTEGHERS

HEWNRMREMILREN S, FrRRAH R NSRRI ETE RS

i EEE, RERGRIE NGB,

p R EETUE I HER (AR AL BT B 7 v (BB N E BT, differential process-

ing), MEAKH.

I FEFHTERNEER T ARMOERD, REERLEE,

» order SR T “process’ WM EFEHZT,

[RERE, 3k LRl RERE S SeM 2" A MR YES, TR, WRERMATE, 81
FHATHEEEREMMS, B3, UML v1.4 MBS TREBBRMERE, IH523
Gl ki Be N

S RES AR G B RIS S, RR et (bl B R St B B bR S
%o BYINALG MG “step- by - step” HIZE, — MRS — RSN EREEE
HET. W, BT B “FABATIITS” BN, BEXRENEE. TREENE
AR ERT,

BREBITHRTRBEEFT, FE ‘BT SRR ERTE (warchouse ob-
jeot) BMXERINREFTE, — BHTA BN SORE B R AR P T £, BT A=t — A
(55 XMTRATUKES T, WE 44 FiR,

:order ‘order

R EE

|
BT L1
S {Tx e

A 4 1

warehouse

A4 UFSHESNTBHESR
BRTTRINT

(1) B “step—by - step” HIZEHIEE AR AHE,
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(2) ik “order” MEAEHLE “warehouse” HWH—ERETHTR,

(3) MREEMGEL, LME “oder” XEEISBIREMIESETZ R,

i F X AR, ¥ “Check Order” WEBAIMARZL R W REEMUMER KB, &
RN 4-5 B o

( )
Check Stock

—_—
do/confirm availability
of ordered items

\ J

check ftem (item) .

—

:Order :Warehouse

Bl45 “Check Order” BPRAEFIUMERH B
BET “oder” MRMHFREEREREZHMEZIE, W4, XEENH RN TREEL
BB o B ] R0 2

411 SERNTL

AR, BXHIMABRENL, REST-LRBHBY. H—MFEE. RBEXER
TR ROREE S, WA 46 FiR. EHAKA BRI ST,

old stotechart
‘ InvoiceCustomer |

'_ﬂechﬂ Order
k ) L J DistributedOrder
-/

F46 WRETRERBAERSET
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4.1.2 ER4E

FRARESEAFAF MR EMARRE, MATEAKNRE, FE—HEREREN
RS FEI RN R . FaRFE “invoice preferred customer” B{CE RIS “in-
voice customer’ FPIRZS B WA 4-7 B,

GvoicePreFerredCusfomQ

‘_ﬂeck Stoclﬁull Order
N __J
DistributedOrder
_ J

E47 REMBREFAHE

4.1.3 WFEITRER

AR AT BARTE R LU/ MR IIA B RS BT RBI T M E A BT KA
4, FBINAZ] “order” BIBIGEN IR, LIEEBAIRIRKRNITRT R,

4.1.4 BEMUIEHENKAEB
HREEEHMAENTR, TTHE “oder” FARMAE 4-8 Bk,

rorder

(voncePreferredCustomer

._ﬁeck Stock |1 Full Order
__
Dusl'rlbutedOrde

48 HFE I BT R 3

4.2 REWER

MRFRTA , AL REFBEONEBIRI G R, WKL, KA DE
X, CRMPBEIHNBIER I, BIBOE, RRINSX BT RREN,

EEAMRE NSRS, ~ M ZEFROFER, HIGERGH, BETRERIHR
BRI R, BRI 4-9 IR B Fl— X R RB— P EURTR £ — MTRREE
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User

User Date

B 49  ZRBIBEE R I8 HEIE N M ER
AR RACHE R (T SR Uk R R B— L ER T HEEAER—ME
BERETR, B_ANEOARADBEENERT R I MIFENBRFE N LT EE
FRMMTEITH, BEE—NBRERNERNRORT, BENME-BAENENNENE
K&t
4.21 X1 —RBEXEANER

IEMEARTREIN, ¥ AR R MR A — T EE 2SR, XM R, B—1 8
BE TR BISE R R RAL FR R — B b B S R 8,

HIRBAT LA 4-10 R %15, X% User% 4 Personid K18 “Ht B, %
BLEHME, MR UserfIx%.: Calendari®R 4aTHYI, HTXFHREE, ML, Userd]
PATFE X4 ;. PersonfiAE#S

1:getDateOfBirth

2:geffodaysDate Calendar :

rcaleulateAge

K410 BHEERNHE—
IR “person” FBLXTTHE, WA — AN SCBR R R AR ey b B SR 4B 3
A BB R,
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p 20 March 1963

» March 20 1963

» 20/03/63

» 20-03-63

» 03/20/63

p 03-20-63

DL E g i A MR B SCHRTEL, 38, A “person” # BIRYES R UTHE Y calendar”
TR SR A,

o XA ] B SR P R v B 6 B L P B9 A HOBAE RS L8], LR MR
RAEHIRE person BRI, BNk, (EWER: User[TH4: Personif RER, RI5H
iEXZ ;. Personla] 314 . CalendaritsK XAy A, LIEIFEMATMER, Rninl 411 B,

Me : 1:returnAge 2:getTodaysDate

KarenCalendar

Colendor:

J:caleulateAge

H411 HheERHTE T
4.2.2 LPj2—FELE

BB T AT IR, NSRRI T DU 50 X R 77 AT SO L 0k 1
R, BT RIATHEEXNRBELEROFE, MEBSAETP, B EA TR
SRS

1. EREERNENSR

A BT T ARB T X GR— F R, BHART IR R, (LRMAE,
XECERREBIRON I T o 1 R MR R — TR N G, TR SR 0% T )
Rt

A 4-12 B BTN T4 Processith 84—~ ; Datatit % {538 45— . Filterxt 52, 7£16i i Xt
R, A A MRAEGE R GUE TR, S — 4 : Process % % f 1% 5 —
A:Dataft g, IR —ANE AR BT R

filter (:Data)

User Filter

B 412 HEGEXEENS
2. HIEIRHETLEE
MYEEXM R, MREAENE, B, K&, User® £ 16 ; Fiter it £ £ 35—/
DataXf R, T B : UserXF 52 ] ; Dataft §2 5 3% — M B TEAR S 8. 245X 14.8 8134 . Data
AR, :DataXd RUCEH ANERIE, H6E A Filtert £ CHAIETIEE, THE 4-13




FaF EEBENEAFTE 8

filterself{ ) filter (item)

B 413 BEMREGIES
3. RRBHERE T
H— PR RAR T :Dataxf R 33 Filter W 8, ULHEEENINE. & TR,
:DataX R ] LITEE 70 R AR — 4 Filter 8. KRB RIT—-MRBED, REE
—A~ Filterd R LHZE IR BB B, EXFHERT, SIS REEIE, UKAR
FIRS BT EE, RE 4-14,

User Dota Filter-n
Filter Interface

Bau Bit—tamsgn
4.3 AERE

E-Witie FOMEREEREERENRIT, AVE—SERBHIANEE, HEEY
R T AR J7 ke EBATRIF ‘

ANF, RGO MENRE, EHRATUEREEE, FREGRITELEE, X
R—BEARLELWOF, ERBHEH N4 RRAE,

431 TH1—T—AREaR

WEE—FES, BREELENEOEERY. K5, KD TREMRGEY, Bk
ko BRAMATIUMNGE, SERAEEAPN—IETERT, I ETRATLEKE
XHBELF, FRICECHRERT

BIFE, R, BARZAETETREHEEOPOAHRE, B4 L TFHN%
AT HREE. IR SRR TREOPMAZELAS, FAEFHIGRE TR
THFY, MR T RELF PR

B, HRATREHG. RTREHEX—~ATRHENNG, BRIV CERETLR,
B2, SXEEOPRE, REREFRGRER D, §—ByRBaRERNEE, HRT
Wit —H WML, TORHRERTLEZ M, Rf-amk?

A, WHERALTEIR—MIE: HORRESES, BEEABHIEeER
o BEL, BEREMNEEEREHLENFANSNETLR, 34, BHEEER
i, BEAYMUTLERS T, BHEELTE. BERANNGAEHENRT. TARY
TAZRS, RPERRERERL,

RRSHRIEIVER . WIHREEEAY A AN YA ERERLR, X hEmm
MR, AFCLERH THEQR, BORROTRE, ALK, BI15 AR E TP
B, ARERPRCKBRE, XGRS RESRELP, MESRIR, HFikz
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CEE, E—GREZREK . 24y, BRFRIENEEEF.
S BITF AR T E— S RHI— R

4,3.2 ZHl2—BTEHINER

ABIHETT 2B, CRET —-HEHE M NS ; League N iZ B A X £ ; Team ik
B EH AR B - ERRENRE, AT =MEHE—R, BN EIETiTe
P, (League BB MESIAHRIEKE, ZE3IZ MEREHTHSE, IREEIERY
FEZIK, WERKHE, 3R League QRS , MR TeamfCEREFN, — FHE)

®it1

& 4-15 B T~ : LeagueXt K7€ (6] B R B & KM E B8, 10 Teamxi % % i BW K,
KREENTERBRNEL.

JV v JV

:League

:Team

‘Display

B 415 ; LeagueMI B F (5 E18E
&it2
E¢mﬁ%,~$QEMM%R@ﬂmmﬁ%ﬁ$—&&ﬂﬁﬁmﬁi,%W%ﬁﬁ%
ﬁ&%%ﬂﬁmﬁ%od&@ﬁ%ﬁ%@%&%%%ﬁﬁ@%&@ﬂﬂﬁquﬁ&%ﬁﬂﬁ%
wE,

‘League —

Team

Bl 416 ;Team¥ M % (5 Ak
it 3
ﬁ%%&ﬁ%ﬁ%@mnﬁioﬁ¢ﬁﬁ%§?&ﬁ2m,E$ﬁ%EEMﬂ§mﬁ%ﬁ
15145 : LeagueXT R , 11 plt : Team 4 B B2 (4] B R 0 4% R B (E 4.
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League — v Team

:Display

B 417 :TeamX R H#EF BRg& X% HE
Bt 1 RABH s R AR E R SR HER T 20, %%t 2 BRI 3HA
VY N 1273 8 ‘
FR, HERXT, .
> :LeagueXt R 54 : Team¥ R M5 BT ER I — v AT WER (IRRAEE) 59
» BRE—: Team¥t R A5 BA R — BRIRE S G
X SUIEIRERES ) A0 T A8
> {ERIBET 1, LeagueXf S WA ; Team 77 E MR T B 7R 1O B 1
> IR Team ™ S P BN BB RAXH T T, ;Leaguelt B EEHIBHK
bt 3 XFFEAHE (multi - processing), B 4 : LeagueXt 2 7 LA /2] BT 4 Team 1 52 ) 4% —
A “Display” B, REHBIRMBES,
P BT 3 BARFBUE Team BIRH, TIABERZ B : Leaguett %, &, :LeagueXf & 7]
AR =N ERIEG Team 2RI, BRI Team KIBLE RIK ML . Btk
H3, :LeagueXt R EEX A F2H ) Team,

4.3.3 %63 —EHRBRBEPEEHATIR

4 : LeagueXt R B WEH G Team*f 217, FAES th KM F #— 01 T#0— B 5 13,
HBHR B AT, ;Leaguet R B AHE R EHH: TeamW 4 .

®it1

:Leaguett REF G TeamW R KGRI, W 4-18 Fik, LeagueXt R EELIEH

———
——
e ——

Team-1 /

R ——

Team-n
_—’
—

————————

B 418 ;LeagueXtHR F#: Team% & M H R
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BHATUSES, B eREHE BT REH L : Team¥ T 5 B AT o] L R
it 2
:LeagueXt ¥ 5 BATRE SN HEAEE G Team¥ 5, WNHE 4-19 FiR, MEER

%, B4 TeamW R ZBRERPHER

_

Team-1

‘League

b — — - — —— ]

Team-n

_—

g

B 419 :Leagued% LISANH B RZEE A
4.3.4 B4 —WEKBHEIENRHE

BEFILART RO BB, :Leaguet 52 7] LI ij o] — 4 : Team X . RAITHRWF— 4 MBIE,
:LeagueXt 5 (T AR 4% -1 ; Team % R 3 U3 Lo B (3 558 SIBA AT HERE

MFXAFE, —BRER T E#ROSE— MG, HE XTI

i®it1

leagueXt R & — RFIHER, NBEBREHATEHHANEIAMERERELS, WE
420878, BEIG, :LeagueXd R HABRIMEE , MR — 2 by B2 B 15 S BA NG A AR

getAttributel 0
—_——
:Team-1
|
!
‘league :
- |
1
Team-n
sort .
getAtiribute’

Bl 420 :Leaguent B UtaE(E B LIHERE



Fa¥F FEBEHEFFE &

8, HAEREEsRRIREEIINE,

{E&, Team 257 League K BIEHEFER N EME BT RDERBU L BLX L
B, XEBAAHERTRERNGER, BSWRENR B E 3BT R,

igit 2

B~ R T BB S T B AR, AL, Leaguedt RA R £ T A%
FMRRIZSHANEE S, BAG—AZ SRR ERERR M RIEHET .

ftn. ’

> EERIABIS L RSB H 184, HEFs BRI M BGET,

» ERAHREEINWBMERET, HEMHES ARAFEOLE, RIEREER

BT R,

ZRE LRER, M HFIREERASE.

(1) LN, BEITH BB RMKT, l— P\ BEN RS,

(2) WREBHERS HWBIANKFERR, ERBEINKT,

BRI AR )T RIUE 421 o H— i TeamW R BEL B~ Teamt R, REXE
—A: Team¥ $GHT— BRI LA, REFRIRIBE—MRFERN, #B TEARKTE
RIZJE, B~ Team%RAILGE R, ;Leaguent 5 FIiX A4 572 B8 %15 2 A 51l v
BN RKF .

compare {:Team2)
:League Team-1

reorder

B 421 dh; Team% 5 it 17/ 0 L2

Bin, SR LB R B B Team ¥ BN KHES — A ; Teami 5
Hi, M%H—:Team®RiEEHE “TRUE”; WRERKFHR, NEE “FALSE”, 456 K
R, LeagueXt R B SIS B HETHR

PRSI R R AL ST

> : LeagueXt R AU EHEESHBA KIS B o

» i3 A B St AT Aot 4 R S MR

>3 T ARKRIGEZ, REMITEATH RN, ;Leaguext QAT UL,

4.3.5 FEMIER

AR BEEMIURMAMTRETEORB ik, BESRAEN 25, FREE
HIEH o TAERIBR e B S0t

WR¢M?%%,%ﬂuﬁ¢gmﬁﬁﬁl~¢ﬁ%,wﬁhMﬂmdﬁﬁﬁ%WE
ﬁiﬁ&@%ﬁ~¢ﬂ&@ﬁﬁmmeﬁ%wR%ﬁﬁwmﬁp&iémmﬂﬁ%&QWW
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FEHBAE.

REFHLH IR ERENGARE, LeagueM R AFHERD X TEHANGER, XHEARER
VF : Leaguelt R > 1 SR RMGE S A . XM HLHA(0H TAEBRBERE TRE LM77, THE
HIT X RE R

4.4 C++HHIETTEN

AUHEETR S A A RMEEFA RN T LRE, BREMTE, BFRIALT
BUE, FITe AT X L n] R R TR

4.4.1 iFiRE5
B R W EE S RS MR ERRE, XEARBT
private BB private [T SR R 3 L BEBE KA B IR AR R R UL R
protected I protected BT JBAL AN B S AEM A B TR MR A 25 00 RUR IR
public FAU A public 8¢ 74 T8 P 1 27 0k T B 4T oA

4.4.2 RARMARMES AR

AT TR SETT AN, ARVt A G RR  B3 . BR T A TSRS, =RbiA
S Gy T

rivae AT BP0 private R LR o UGB AR B, R 0 0 T M AL B A

B B proteced IR FE R 73 A B KA BRI e RO R K. T8 A
protected AR R A 2 A A
public A9 public M7 TR AL T e o A

B, 2 AHKBIENKTE, WA, (0 BUIRE A TR B AT AV 09 8 b
Jitko M EEMBITRIL, AFRRFERNELENEN, %A R RBEREME X,
% B R—AMREEH % E L.

‘askName” HI—AMASE RN EBREELR, MRBEHEMQBEEE
alName’ Jitko AEFATCHMMEHIT RIS 5 Eehitip,

£ C++ 1, BOTHLBIE SR FLR B AV DT R BRI RS, BB AT —F
BE: WATHETREESHBENT S,
ER TR TCHH U MR T

class A
friend class B;
private:
int a;

bi

class B

{
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friend class C;
void function (A* aPtr)

{

aPtr->a++; // this will work as B is a friend of A

}
Vi

class C

{

void function (A* aPtr)

{

aPtr-»a++; // error: C is not a friend of A
//despite being a friend of a friend

}
bi

class D : public B

{

void function (A* aPtr)

{
p->aPtr++; // error: D is not a friend of A
// despite being derived from a friend

}

}i

P ERRZEMXRNE 4-22 Fix.

HTRBREE AN EERT, BRERTUNFRA K
B (private) B “a”,

K CREBH—TET, RS A W— MEELT, H—
MEERTARFVIRK A HREBE “a",

XD RAKBIIRER, FHLERE A W— MBS LT, H—
MRERTUARARFE L A WREREE “o”,

4.4.3 FERETEW

WS T =MER R TERA TR, g oh,
KICAHELA T R

1. k=4 CEE B HiiE

RFRTLAWMRRER

friend < return type > methodName

o«
A
o

F

C

B42 RXRMER

EM%%X#@@L%KE?%%%,EMEﬁEﬁﬂﬁ&ﬂﬂﬁ%%%ﬁE(W
mﬂd%m)wﬂoﬁ¢ﬁ%$3?%¢¥,W%—%ﬁﬂ%ﬁ@Cﬁﬁ,E%Eﬁﬁ%@%
?&MW%ﬁﬁﬁﬁ%oﬁﬁﬁﬁﬂﬁﬁ?ﬁ&ﬁﬁﬁ%ﬁﬁ%%ﬁ,&ﬁETﬁ%,@ﬂﬁ

TEXRAFER,
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B4 .

friend void accessNoProblem ()

EANFEH AR B A TR AEH T, B accessNoProblem XX 428 /) — Y1 &L A i 1A
B

2. A—AEMA ERRE

XA TTE R AR

friend < retumn type > className: : methodName ()

R e L& iR A TR, EREa Ry s8R 6] A ot e W v g E R0 dK
XTI

.

friend void seemsOK; ; limitedAceess ()

£ : seemsOKX RERA S LL Fr ¥ limitedAccess FEAGXHL & XK T X T TE B
TR AL,

3. A= Eehifia

AR A TCEE R 2R R

friend class className

ETRE P& R R THE R, SRR I ST BMAEESL (B clas-
Name) LI LRI T k1R

.

friend class realClosefriend

{E7 ; realCloseFriend ¥ 5 3 AT i@ L & M{T— H s, RGN & A A B 2K A0 B 1 ATy
BHVIREAL, BOAENIBRT T ERH AR

4.4 4 WRTEMIITES

B, BOCEE T 3RS 25 I3 SRR B3 5 0 e iy S KO I i 4 B 1
o WREGTFETHRGEH G4 FIRELRTFRNRZINER, B2, RkxFRITH
HIEA—HAME, (BATRREIE L~ R PERPEES, REHE— S EMRE
e FAMEXFRGAN PRGN A TRER BN RS,

4.5 ZEHK

ZEMR, EMHEHRNEL, BEX—NEHEMEHE, SEMETTELAILY
BHASH—K, AILAEAMERRES AXRLEME, Hiit PRy EETE
AT 1) % R 544

AT EIE LT %

b A AT E R AT B L B4R

P B EYRERNEEE, WAARIMEE, L, SRR EeE R g

B, PP RERE T B




B4F FRBLHZAFE 93

p IS EARN BT T ERERR R
ZEHKRMBREFRNE 423 Fin,

public char* namef ) public char* name{ )

y 3

Working Student

K423 ZERERNADAL
THNBIFRRT =K, BIREN—ITR, FERAFMEREN, S LB/
BaF .

class Employee

{
public:
virtual char* name ();
private:
char* name;

b

class Student

{
public:
virtual char* nawme ();

}i

class WorkingStudent : public Employee,
public Student
{

}i

// this class does not declare it's own name method

BERMERRNSERR, TEHTFEOREG.

WerkingStudent * wsPtr = new WorkingStudent;

wsPtr->name () ; // error!

RERGIE— TR, EARALEEMERT — 4K name G, FBl, S g4
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2 ) ; WorkingStudent¥{ £ 1% F 5 FI4k A 77 ¥ name B, REAFELFERE— name F7iL o
Yy R B A B IR name 7775, A0

wsPtr->Employee: :name ();

wsPtr->Student: :name () ;

4.5.1 M WorkingStudent k4 — 4%

e — A4, A1 WorkingStudent Ik 4= — 128, 14 A DayReleaseStudent, X
DayReleaseStudent 25/ B, FE X T name F . FAIAKRSERE R 4-24 Bk,

Employee Student

public char* namef ) public char* name)

3

Working Student

Day Release

B 424 M WorkingStudent J§ 4 — /M2
FARMABMT .

class DayRelease

{
public:
virtual char* name ();

}i

R R R T

DayRelease* drPtr = new DayRelease;

B, EFFLERE.

drPtr->Employee: :name () ; // works as before
drPtr->Student: :name () ; // works as before

drPtr-s>name () ; // error! this is still ambiguous



B4 TEBEGHNFE 95

BEAXT R I E I name #E—FBRITT
drPtr->DayRelease: :name ();
4,5.2 EFRXEBARN name Fik

BT ETRA T AE A IKA: 1) WorkingStudent 28 572 U4k MBI EA () name J7 35, i
BER, XEATRE, BN—PKRAFE—NEN name K, MFXAEEHBRST
B 4-25 FR

Employee Student

3

Employee Plus Student Plus

b

Working Sudent

B 425 MIEAT IR A WorkingStudent
P TT BATE, BB ET 2K, IR XA B R4 2 WorkingStudent,

class EmployeePlus : public Employee

{

public:
virtual char* employeeName ()} = 0;
virtual char* name () { return employeeName (); }

Ji
class StudentPlus : public Student

{

public:
virtual char* studentName () = 0;

virtual char* name () { return studentName (); }

bi

¢lass WorkingStudent : public EmployeePlus,
public StudentPlus
{

public:

virtual char* employeeName () ;
virtual char* studentName () ;

}i

PTBHEIRERBEFGE T EHIBEY name 7, Hark B 7 ¥4 8 S K B 7 o
(Virtual method), 3X#¥, JR4:% WorkingStudent BEHB0 56 v (0 S8, M By S B B
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X HH

BMEEST — M EREERIDEN AR SHNT RN RBRRER, KANTERR, b
JRR T R TEIR 26 KB ¥

—MERBFIFIT

WorkingStudent* wsPtr = new WorkingStudent;
Employee* ePtr = wsPtr;

Student* sSPtr = wsPtr;

ePtr->name ();
// rather than calling the original Employee::name method
// the following will call the redefined method WorkingStudent: :employeeName

sPtr-s>name ();
// rather than calling then original Student::name method
// the following will call the redefined method WorkingStudent: : studentName

4.5.3 ZEHRER

FEAPRFHINE 426 FiR, YBHNENF—DRRE, BB —PRZERRN, 5
SRS B 426 1, 2 Employee #12% Student %52 M 2% Person JE4 1,

Person

public char* name] )
1

Employee
public char* name( ) [ Stden |

| Working Student |

B 42 — M ERENSERRELLEH
MR — R, RITIERFLUNL, S-S SNm0ERE L, e
TRARESREM A,
1. RERF

H— RN —ARIRAER, EPI KR NIRRT, ARG R,

SUB—RE, BANKE LA, % Person SIPEREHHAERG (NE 427 FiR). B
iR, HELUBLTML .



BaF FRBENHENFE 97

Person Person

Employee Student

Working Student

B 427 % Person EWN AP EERR

MREAWEEE, F— i, B ik Employee 128 Student #7%; Person /£ 41§
#2 (Virtual base class), M Person JE4: :

class Person

{
public:
virtual char* name ();
private:
char* name;

}

class Employee : virtual public Person

{
o

class Student : virtual public Person

{
-

class WorkingStudent : public Employee,
public Student
{

!

AMEHERMOYHERE, X1 WorkingStudentX§ &, P77 % R H — i Person 77
®, MARLERBNBHR,

BRI RN —HREES, BANTHIEAFNEE, 55 Peson A XML E
BET B, WE 4-28 R,
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#

Person

Emp|oyee

Student

2. WHKNFE

TER 4-26 B ET 5T, RIS Person FEH] T~ 24 name K78, BLEMRRE
Employee & L T /71 name, MMiJ Student A HE L F . RETH—F, & WorkingStu-

Working Student

B 428 EIIEEMIE) Person BN

dent £ )\ 2 Employee 1% Student JR4EFH) .

M2, HF name B IER, SEZEMFAEHR? name FEREENE Employee 7 %

R, ERE T2 Student A EZ Person T4k &2

E—BE, WERUINRZIN T BARNE T, ERUTEE R, BE, RET.

BERUEARSFE . TEEEi T Person £/EREHY Employee 12 Student 2k 7& 1

» G526 Person £ EmployeeOR 3% Student fE 5, WA REA UK.

»{ER, R PersonBOTH 212 EmployeeANDStudent {353, B4, BEitik
HH, M2 Employee 4k A &) name J7 4B . % H 25 Employee ) name 75 3 2

Person i) R4 name 3 B E BB HE LR
4.5.4 SEHRFHBERSE

Ha, RREMSERRCEMRIK, FRA-MERFTER FEOR, WEEHE
BTAH BRI AMUBRT RN, T H B 2 580 2 B 0
T BB 73R % T HI 1 ) WorkingStudent F9IR &, H— M FRETF—LS M IR

¥4, MENRTFREXT—ESINFINER,
1. FR1—IIE¥4E
% WorkingStudent /2 )\ 3¢ Student JR4: 19, 10 4-29 FiR,

Employee

Student

Working Student

B 429 WorkingStudent M2 Stdent J§ 4
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B T SEBAE N EMMES, —1 : WorkingStudentif 75 % 52 A 9B R EIE % . &K Work-
ingStudent 1% — 1~ : Employee ¥ % £95| Fl, %X & & :Student ¥ R AT 1 TR TR EK, X
WorkingStudent X R K52 L7, LA : EmployeeX 5 (95| FIBIE H .

#1F: ;WorkingStudent. WhenlsPayDay () BiFR T[] ; EmployeeX} $ &3 EEMBMER,

ST B BUH PR E 28 Employee H 828 WorkingStudent 37 350 5 B I0%0R, SRR, —4
: WorkingStudent¥:f £ - i fE 8% 7] K 5% 2 & M L HEsR M T0H 20 RLNK 9 k4%

2. FR2—EFHER

StudyingEmployee 38 & M. Employee 25984 19 (ULE 4-30),

Employee Student

Studying Employee

4-30 StudyingEmployee 25 )\ Employee 35k 4
TR SERIEN B R LS, —4 :StudyingBmployeet 5 765 B 52 BAE 422 2 T 5,
X StudyingEmployee 13 & —; Student? 5 #15| i, %% £ & : SdyingEamp loyeeXJ % 7 2
N%@%o%&wwwmwwmﬁkTﬁ&,MEEESmmmNQMQWMﬁEﬁio

#1¥: :StudyingEmployee, WhenDoesSchoolStart () R F 1) ; Student X 52 15 3 B 40 M1
XK,

4.6 BERHFHER

THRROHT (RE431) B MARSREN, BESEA— ERRE, BYHA
TR R R R R,

Primitive

Infeger Float

B 431 —MRSREH
Eﬁﬁ%hmMWﬂiﬂﬂﬁﬁmWﬁﬁ,ﬁﬁ%%%%ﬁ,ﬁi%%i%&ﬂﬁﬁﬁo
Kb, XSRS, FE—NBE WS, B, BN EAES:,
@E,ﬁi&ﬁﬁ~¢@@,E§~§%ﬁﬁ%%mﬁ&ﬁﬁ£To
EMU%&@%,ET—ﬁﬂE&ﬁ#%%ﬂ%ﬁ%m,ﬂ%ﬁﬁ@ﬁk%@¢,ﬂﬁﬁ
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MHEEF ARG, 0, TUREitED, AA-IMTEERTEMES. XBTERAE
Primitive 2 #9IRAE R AR AN BE, & OHABNT.

class Interface

{
public:
void methodl (Primitive p);
void method2 (Primitive pl, Primitive p2);

}
BAREE, SRS RANE 432 FURE, SEEMFARR,

Primitive

r

integer Float Character

B 432 27 RMSRSREH

5%«¢%%Kﬁ,ﬁ¢%%%ﬁ%@$%&%%—¢%?mﬁﬁ%&WQﬁMQﬁo%
T RERIXEERIEIRE: “ IR method] A— N BEE 4 ; Character® 8, THHIITH & L4 H4
R

ERMARFRE ., BRI SR E GRR TF RN SRR 5 AR
%ﬂ%ﬁﬁﬁ%oﬁﬁ¢ﬁﬁ&ﬁﬁﬁﬁ§ﬂ~¢£ﬁ%&#,ﬁﬁ,mm%ﬁ%M§ﬁﬁm
B 4% SURIHEE I ff— b

i TBCA TR B SRE R RS TR R BN R (E 433),

method {Primitive object)
T2 | /N Expected Derived O

Unhandled
Derived
Object

B 433 RANBTREEMER
REER TXMUFPERIER, B RSRENT IR, 8 TRERANAY
(WA 4-34),
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Primitive

Integer Character Date

Float String

B 434 By RODRERLH

BRREFR/NART BAS S, HRERRET . R —R, RIVEHERHARBEH
RURERESLA—ME NG, ELFERHRE, RFREIREE. 25— FHREMR
ZJE, RIMTBEERFREHERIINRERR L, ATEERE: “RERROTERER,”

UABRBESEZE, RITPR—SEREME, BEE—MRRET. “mEx
R—ADFED, BITERERTERTCRES, EALRRIENERAMEH SR
BRI EIRIRLE : “FEX STy B SRt , R AR B RR."

ERE—RERITARE, BRARBFANME C++ HER, BERR—ELEEHE
EIXFRETTH/ M WA RBRRERA 2R, —PAZA, RITFHAZEA
HEFTRAME, BHRNSEEED, T AWEEEEENTE,

KRRRIRRR %

REEBHSHAIRSAETRRSR, BLFROEEET D FBUSH T RAREE A
RHWK, B, ERRTEEA, HHERETH Primitive KBXK,

A, MRBE—THET—RAVMIS S, BRATLMES D ERL T, BhERas
SEWRBRELS NETRAEHE. 5, MISEERETRENIEEARNRSEA
TIERBSHAR, BOTTRBSGNT.

class Interface

{
public:
void methodl (Integer i) { oldMethodl (i); }
void methodl (Character c) { oldMethodl (c); }

void methed2 (Integer i, Float f)
{ olaMethod2 (i, £); }
void method2 (Integer i, String str)
{ olaMethodz (i, str); }

private:
void oldMethodl (Primitive p);



102 FEFp &

void oldMethod2 (Primitive pl, Primitive p2);

Vi

ERXAFAED, BANSEAE, FIOvIERET IR RN A SR8 2%

Primitive, {01 F 7R

Integer 1 = 0;

Character ¢ = 'a';

Float £l = 2.1;

Interface* If = new Interface;

If->methodl (i) // this
If->methodl (£1) // this
If->method2 (i, f1l) // this
If->method2 (¢, f1) // this

will
will

will
will

compile
not compile

compile
not compile

B, AmFRRPESRRERTSAANERSMAARAS, TIARSHRBRTETH

BEZHRBREER,

7ioh, HUARIARR, X1 Primitive 4% & %54 0 40 o — 4 0 R B XHE MR H A S,

BRIE I AE AT,
4.7 NG

ABEHE TIPS
U EITER

> BRFEE

» BRI

» KT

> ZEME

> G A4k &
TR R RSB .



m5E BRIFHER

FERITBEUTHE:

> 3 Qufelff R R R IR g O
> TRV —AN B R R R
P 23] Model/View/Controller {7
> FIMAEZHRREC T KD
> T3 R B A o

ARHROT B FA—MNER. FEF RN RAES— M B,
B FREHBEEFNOTE, ENRERRENNY, REHSNRHTEDT .
> RANARFREED (AP, BRITE APLEHH— R,

> KB, HTRIT RS HEE R RER,

P Model/View/ Controller, Model &1 FI#EFRI3R %>, Controller 53] Model BIAr I, View
FF IR Model FE97 4k,

> REHED, RMTHEAFTEUS TS BRERNED,
> SIS, XREHA TR TR B S G R A KT, M 0 2
HEFHEN, REMINFETE, 554 EPYSIATRRE MR L,

5.1 B API &M

APLEM AR H— 3O O I, TR MED RETRERMNELHY, TE
WBER 5% 3 FPiviB Y APL 2 M BB Rk RO BIAR

—HORE, RATEMERERRN, RIEETEORONEZ MMLESE, M, FEH
ESJ%%T—¢E§-—A,E%ﬁTﬁ%%k(&w)Wﬁﬂﬁmo%%%&kﬁ,ﬁf

Child fp === <

Infant

Teenager
Adult

51 MREBHHIT
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WHEH— ML (Infant) SHRERF, RER—DDENER (Teenager), BIGE—THAME
(Adult), TEE—KEEHE, BEEME- IR, ERABEERNER, X FLURNE
RIBIR (ndem X sent R AIRED) BREHCEE, UEHRAHKNER, WRIFEHNTHE
W51, ST SRR AREER I BB, ARRR LA AN

5.1.1 H24RBR API &H

HR APLEHMARIZ AT, BRE—F0510, REEBEREL, TEREREX
W T MBI R A,

______________________________

i
|
|

B APL AR R BTSSR, HERNT —I “BF". & FEK AP B
T, WR-AFEHNRYS — MR, < User B HEORTAE . B User S 14 1)
SIATENBE, DRI ERNR WR—NARERE B EBAR T HRAME kT
LI, XREREFN, ATERER, FRAUEMAN—EHE . AANEREE 52 Fix.

|

! I

Parent : Child|---~ "O’“ Baby :
| I

O———— infone
O‘ Teenager
O—————— adir

Es2 MmHAs—BEHR

XABHIRREE THRKEMN, FES RSB, SXA ; Users S8 A : Usertt
RERH, SMREAKLER, B/ APIEH, YMREH - NBILBIL LIseTn, G4
HEHRBTERG KB BHEMRNO| RO ALE,

FERTRS APLESHY, 4 5D S, BB RED S & &% F sk
MRAGI o XFEWIERSR: BERSELNERNERN, BEERE 4K,

RGN R PR SR MR E LA TRBE D, 5% Child F13¢ Adult 895 X
FHLL, 2 Baby B X T —AEARMTER. XEKE, LI D R XK,

5.1.2 WMRRERS

INRARLL BT BRSSO — MR DB, R T R B RSE TR, B
BBUE ORI D RIR A 260 SO R0EE, AT AT T PR R i —
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> EHFRBHRMEORES P, RESHEHE, BR, IFR—HAMENRR
I, B, AT BERNTTE, RRERATROREUBTREEN. F Uk,
WR—AF BB —MRERE S, SRR E T ERONENEH,

baby :changeNappy ()
adult:changeNappy ()

baby :whereDoYouWork ()
adult:whereDoYouWork ()

> A MERTRERYS W R ERETARAEL IO TR ARNERTE, B2

BE (SR 2R S S R By o
HRTRYIRRBR M S R AR T AR SRR — S — D R — S i
answer = aPerson:guestion ( "changeNappy" );
answer = aPerson:question ( "whereDoYouWork" );

aPerson: X% (PersonEnvelope 27 ) ¥ question fE IRt AIIEAE X% (Baby, Child
B Adult), SRR GEER T XAE PersonLetter 2553 X AT question, WIELEEAJRA%
ﬁ%*iﬁw&hbﬂ%%&‘f“%&mmd"Wgﬁ,@m,ﬁ%ﬁﬁﬁﬁmggo

6.2 &

LRS- UHBFEREIIT EEF ARG S MES, BRREN— M
&, NMARFEEFOMAS CPU B, BINABERENE—SBEERERETA
5 CPU HHUT,

(ERLRMR BRI — I TR %5 (Philosophers) o T35 5 i FIRR B 49 T4k
BAHRINT

HIOAERR, MINERARES: CRAEE, E-ENE, SUTEREEH
CHME, EROFRR—ABRROAB, WAREERY (—N) §F, BRANETR
10X (S, BPHERLESRE —NRET., B¥RRBEERESHEHANL &
To PREFFAESRENTERSRN, IR, REBE, HITsns.”

PLEREM—MERTRE, $H—CTRERE, RBZRE, FT—SRARETS
B, BIMREREITCRROTERAR, RKTOEF AR T RBEE T —Hitit.
WA FiE, KBEFRRER.

> SFEE (Detached) H—MEBRMY FEBFMEN. AXIMEBZRZH, ¥R

FTRER o XFMTEA LR M FRENE 5-3 iR,

DetachedThreod-1

MainThread

DetachedThread-2

Bl53 HEBHKBERE
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> SAEH (Joinable)  H{RAE £ FREG FF AR MR, BT LU R RR XUS B 2

i
ERER KB HRRENE 54 B,
MainThread
l Dodaalea Tl o
[ oa L il ILFJ
DefachedThread-1
K54 ZEMABERE
5.2.1 AEBERF

SRMAEIERE, EiEiTeR4g o7 AER s B 6 AT X B I, SRRy A
(Race Condition) , FN&MRBEHXEES M RBZAHARE, ML XFER0 LS,
RIBATLISIR S, £R—BE R RE— RS,

TEC++ H, IR RE3 EAMHEHSFA (mutually exclusive lock 3 muter) TIRH, 0
A—TERATURE RS, FAFLMEBREE. 7 Jaa b, SHEASLELHE LR
“Synchronized” LB, BFHES BT RWTF,

1. C++ R

lock_mutex (named mutex)

synchronized code
unlock mutex (named_mutex)

2. Java P EF

synchronized (lock variable)

{

synchronized code

}

TR, HEE, EEEELPRAREHR, AN —BERMr A B RLREE, X
HIROT, BIRAFH (muexr) BTG BHHEF S0 RIBABESE, C++ SRR H]
WIREER, TR L, ARSI R S AT,

// inside first method
lock_mutex (named mutex)
// inside second method
unlock_mutex (named mutex)

ﬁﬁ%%,hWKi%ﬁﬁm%,@ﬁ“ﬁﬁ"ﬁ%ﬁﬁﬁﬂ%ﬁﬁfﬁ%ZWﬁﬁo
5.2.2 Java R#FH)iam

ECH%iﬂ¢,W%Eﬁﬁﬁﬁaﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁﬁﬁiﬁ,Mﬁﬁﬂﬁ%%
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SEREILLE, SHARBBBN. N TE Java PXRE2AMNEERLE, FLERM
— R WL (Blocking mechanism) , EERUTF C++ FHHFYYH. TERFREMRTEN
L, B—ELHT, B HEFURE—HRTR, TEELENER— MR8
ﬁo

E-EERAFE —SMRAEAL—NHRTR

SR R R WA, TFRA AA— MR B

private static Boolean chopsticks = new Boolean [<number of philosopherss];

TE TR R ERHE R %

public void Psem (int pos)
{

boolean flag;

System.out .println (threadName + * RequestLock") ;

REBRS (—k— 1 48).

synchronized (Dinner.chopstickLock [pos])

{
HEF B SRTE SO BRI % -

flag = Dinner.chopstickLock [pos].booleanvalue 0

WRGAR “fabse’ (HRYRTAN), WRERY ‘we’ GHEHRH), REEH,

if (flag == false)

{

Dinner.chopstickLock [pos] = new Boolean (true) ;
System.out.println (threadName + * AcquiredLock") ;
return;

}
}

B, WRIRE flag 3RN ‘e’ (HERBIBEAMARE).

while (flag == true)

{
AT DR -

synchronized (Dinner.chopstickLock [pos])

{
FDRH RS0 .

flag = Dinner.chopstickLock [pos] .booleanvValue ()

I

BERN ‘alse’ (HEFGAH), HBHEY me’ (RE), RIEEE
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if (flag == false)
{

Dinner.chopstickLock [pos] = new Boolean (true);
System.out.println (threadName + " AcquiredLock"};
return;

}
BN, %028, HEX

try {wait (200);}
catch (InterruptedException e) {}

}
AT R R R T

public void Vsem (int pos)

{

System.out.println (threadName + " Vsem " + pos);

RBERY (—R—-ILHE):

synchronized (Dinner.chopstickLock {pos])

{
TR R “false’ ()

Dinner.chopstickLock [pos] = new Boolean (false) ;

}
}

FoEERAE— S MIRMER— M ER
lockList A F—4> Veotor KB, — 4 Vector SEE—MRB4L, ERURTINE,
DENHZEFRAN LA,

private static Vector lockList = new Vector ();

FHEHMTFERTERRS, WRETEEUT, EHBRENE, SSEKEHR
B, NERBEPEE (Unblocked) ,

public void RequestlLock ()
{

Boolean empty;

HYE, X lockList M AMATRE, URERE - MRERGTEN RE, BE 1M
&, RPRERERT; BF, BARASNARE — XRTEN—5,
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synchronized (lockList)

{

empty = lockList.isEmpty () ;
lockList.addElement (this);

}

P& empty KIS HFHER BIMABIEE .

> R ‘empty = = false’, RACLH—MRBEMAHFY, ARBUMEHE,

> R ‘empty ! = false’, WAHFYRTHY, RPSLENLEE,

> WRLUEBRREHFYUN, EERAEEIMALE, F—1EEREI—ISK
HR, DRAHER. ROTERE-IMREER - B HEERY, BUBER
AR X AL R A T H A

if (empty == false)

{

try {this.wait {);}
catch (InterruptedException e) {}

}

IMRERRTH, RALBOEYMM, AH KRN, WRBLRETH I Releaselock:
}

SRS MRRARGER A, RERART RN, T ERBE 1 FESENE
B (WRARE), RE%wEE,

public void ReleaselLock ()

{

Thread peek;

%t lockList BB ABATRIS, URERE—ASBEA T
synchronized (lockList)

{.

WP RaRA Y, P MRS NSR,

lockList.removeElement (this);

MREERANZ, RUEH EASEERERH0EE,

if (lockList.isEmpty () == false)

{

try

{
RAFRPHHE T EH.

peek = (Thread)lockList.firstElement ();

FIEXAERE, DMRERA TR REE T
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synchronized (peek)

{
MEREIX TR

peek.notify ();

}
}

catch (NoSuchElementException e) {}

}
}
J
REFEAATREFEOBE, HEM C+ + PRBORESE, FEHExE Ly
'—“?5EH§:

public void run()

{
System.out.println ("Starting " + threadName) ;
RequestLock () ;
System.out.println ("Doing something " + threadName);
Releaselock ()

}
5.2.3 REMIEH

§W¢ﬁiz%ﬁa%miﬁm&ﬁ%%%%ﬁmMQWWRﬁﬁ,%%(@ﬂmoﬁ
MﬂTcMm,ﬁ%f%ﬁ,ﬁ%W%E%%a,ﬁf%ﬁﬁ%%m¢mﬁ%om%%—¢%
ﬁ&ﬁ?%—ﬁwﬁ%,m%:¢%ﬁ&%T%:¢mﬁ%,ﬁ%ﬁ%%ﬁA%ﬁﬁﬁ,@ﬁ
XN KERTEB AR MR, Tz,

%ﬁ%%ﬁ%%“ﬁﬁ%”K&%Tﬁ%&&%lﬁﬁﬁ,E%~¢%?%%mw¥c
“ﬁ%%”ﬁﬁ%ﬁ%ﬁﬁ%,%?ﬁ#%%ﬂ—&ﬂi%%%?%m%n

@&ﬁ%%ﬁ%ﬁ§,%ﬁﬁ§ﬂ~mﬁ%(Wixmmwémﬁ,ﬁ¢~iﬁ¥ﬁm
Emm%mﬁ%%ﬁg,%%~ﬁﬁ%§@ﬁﬁﬁ%%ﬁ%ﬁ%$o—ﬁﬁé%%%~uﬁ
E,ﬁﬁ%ﬁ@ﬁ%ﬁmm,mmT~ﬂﬁ%,ﬁ%~&wﬁ,%ﬁﬁm$ﬂ—ﬂﬁ¥,%?
~Do%ﬁ~&ﬁ%%ﬂﬁﬁmam%~i@¥,ﬁ%ﬁ%ﬁm%%%ﬁ%i§$ﬂi¥m%
—XHTH, RHIERT (LA 5-6),

(S LN TR T

B 55 HERABNRTE K56 RYHAT
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“BER BRFQANHTIEHTERRFL T HARKTFRTERE SRR, BB
FERBLRE PR ERRAE,

RMEEF LIRS T, BRIEHMBL T —MRENER . H¥ XU EZ A T 8% 1
RETTREARR, REMRMOIBARIE-ET, ATEENRETEXRR T,

BB E— M HER

WA, ERFHREERBR? C++ H—FUE, RF—ITRBEEEFYE—MERY,
HER, HXEENAT, ZRAFER BT XURRE, BENERERRR WRE
MAFRER T AR —XRT, BRRAIZELANIRLET . MRBERBENIIX
BT, ERRBEEIXAHERAR, BEATHMTURKCEEHNE DT, X
RAFEANEEREINLHE,

// The argument passed in, is the position of the philosopher at the table
public int Psem_try (int pos)

{

B, ENENRARSRTHER. MBEEXBEFAELT L (booleanValue % false), M)
FRXIHTF, ¥ booleanValue BH true, #ﬁ@ﬁﬁ0“§%1§ﬂﬁf‘ﬁ%o B0, R EE
11— RWRTEEHER, HXFUHLHE.

synchronized (Dinner.chopstickLock [pos])

{

if (Dinner.chopstickLock [pos].booleanValue () == false)

{
Dinner.chopstickLock [pes] = new Boolean (true);
System.out.println (threadName + " AcquiredLock");
return 0;

}

elase

{

System.out.println (threadName + * WaitingForLock") ;
return 1;

}
}
}

RE, RETETATHEIER, FEEM TR R stE, T SR BT 216
%

// Each philosopher is tasked taking 5 bites from the food in front

of them for (int i = 0; i « S5; i++)

{
TFRFBAFHANYET

Psem (rightChopstick);

m%ﬁmﬁ%‘&m;m'ﬁﬁ&ﬁ%ﬁ?%%ﬁ&ﬁ%,Mﬁ&tﬂ%ﬁ?oﬁﬁm
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Y, BB ANET .

while (Psem_try (leftChopstick) == 1)

{

Vsem (rightChopstick);

try {sleep (20);}

catch (InterruptedException e) {}
Psem (rightChopstick);

}
PR HPEE, MaRE T, HENRER 2028, RAERERXET:

System.out.println ("All chopsticke acquired " + threadName);
try {sleep (20);}

catch (InterruptedException e} (}

Vsem (leftChopstick);

Vsem (rightChopstick);

UL 100 ZR)E, BRET-WHE:

try {sleep (100);}
catch (InterruptedException e) {}

}

BERHAR T R R HBUSER . MR E QLT HE T 2 1 Java RIB (B 11 21y
FLRNEHA R i, REBHERA-ZHRIET THY, HBH T RiEHR,
H-REFEN A RE, A REEEN WMEEE K, R4S REEL
PR AR — U AR RS RS E 2. (PR R SRRt
HREER, HREHRRAZN. BIFLGH WUBHMEHR 2L RS
UL, EVERPIARERE CHARAE AR IMA SRR, BI, BREENEETHEDTX
FIRRHL, B, R EUGEIBISE KL AR, 1A AT A B,

T RFERT ‘Requestlock” HIRTEFHAIBEYL

while (empty == false)

{
URT, SBRSEENERATEN, RELESHE 254,

try {plane.sleep (2000};}
catch (InterruptedException e) {}

SEBNEN, RESHERTHE—ATLE.
try

{

- peek = (Plane)lockList.firstElement ();

m%%“¢i§%§ﬁ$§.ﬁ%ﬁﬁnm,%§$WWkﬁ%:
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if (peek == plane)
empty = true;

}

catch (NoSuchElementException e) ()}

}

5.3 Model/View/Controller #1 i

Model/View/Controller (MVC) B—FiLH, H b Modelxt S K T AT HKRA, ik
cViewht R G X MR B KB, DUPRAT—1 . REBAKEREMRSI T Viewlt £,
:Model U TLFHIE HC ETEB MM, KBk MVC BRIA T — Ml FRE 57 B ERIT
Buf, HAR MdelitE, TV EH BIIA (Listener) £;Viewht %, B EFNERRE
WITH H, X IER : Modeli R KB/ R . : Controller’ £ B 55 . HEBRS RN B4
fE%E (Producer) XfF Model®t %R, H—HIFEME, MRAE R4 T, ©RIKEE AN
Bo :Viewit SR IER XM E,

o .
[ Produce%

Radio Station |

22

V] Listener

B 57 MVC B B FERE

A 5-8 7, MyStreett R 2 FHIN— & S MAFE R, 8108 EZE 00: 01 ]
23:592 1, HAM—LEEEMR ‘Hili (SunRise)’ A ‘HE (SunSet)’, BYXEHMEH
BAS, :MyStreetXI Rk “T " — &KX R MR A

IEMTFEMHRITR, :StreetLight%} 5 71 ; PostalWorker 3t £ £ 2 ¥t 1, XHEE R A
BN, ; StreetLight W RLEWE] “SunRise” FHFI BB B S1XH, FZEWR] ‘SunSer’ AR
B EZITH . :PostalWorker’t £ 76U E] *SunRise’ BRI B BT Sk B

R 58 FRiBIF R, THIEE B —1; Viewtt R, 10, —;HomeOwnerXt %, TR
B MyStreet TR E R KBS, TR K PostalWorkerXf £ 2 % % # MailDelivered (BB
Z53) BHNEE, UEREEBBANG, XAERT, : PostalWorker X 84 45 24 7% 4 £
&, J:MyStreett RKY, TR~ View, it :HomeOwnert S, 84 Model,

: Controller®tt 5% [ ; Model X & % R F 10 B . X FAEBS A E AT, JEIHEEFH A -
mF.

» StopSimulation

P StartSimulation

» SunRise

» SunSet

» ResetSimulation
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p StartSimulationFromTime

Controller

SunSet

e
@

View-Postal Worker

B 5-8 MyStreet £ MVC R
%5h, 1EJ Model Y MyStreetXt 5 7T LA™ 4: B )15 B : Reset F1 TimeNow,  Viewx] 4 a]
XS B AR IE B B RRE
HNAROPFFREALE, SRS SreetLightXI REEHT “XH” WRE, X
., ERTEEEM TimeNow B4, DUEX %R BB KR,
iE4N ; PostalWorker % % 18 4 B f 5 — 4%, Controller A b4 3/ X ; MyStreet 31 £ 1 — 4
View, iX#, Controller BEASFIE Mode! SIBETEHi .

5.3.1 Hul» MVC Controller 5%

REE-NIHE, EETF—PH 0 MVC controfler, X450 MVC controller L THX
fERHEEFE. .0 MVC controller R HIEEEA T LK

> i model HHH BRI R IOEE

» model M EHHIH B EER

» view SR model E/ N B AL

#HE1—EHEE

RAEERA ETBEH controller 3F 1K B 5 model %1% H1 % 14 B FH LI B model pOE 31y
ERAERKIE, #RITF.

" me
Controller | o —> Model

method

model BN REM, RIKHLCERLEHMRHWE, KT HEEPMARNGESHH
BRFESITH, s MVC controller SEHFINF 77 3E .

ControlRegister (self, controlMessage, model, model_method)
ControlUnregister (self, controlMessage, model)

% controller ¥ 5 Xt model X 5 op W B R 1 R ErAENENES, By —41H
. TAEHUL MVC controller SR~ 7%, 5 BHE R EH EME model X5, RIGHTE
FFRE ) model ML, B0 MVC controller B 77841 F «

ControlRaise (self, controlMessage)
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%R 2 — Model EFH R
RAERE T IEH model R ENFHNMA, ZrWT:

[ odel event .
AT mERPMASR MR FMERIELTE, $.0 MVC controller TR T I H ¥ -

ModelRegister (self, event)

ModelUnregister (self, event)

% model MR B —MEIER R . FEE—NHAR, BEFL MVC controller SR A—
B> MVC controller *T 2 B 80T .

MethodRaise (self, event)

#EI3I— Viewr s
R ERAEICE View XRA model MR =4 WEAER RN FRINTE, ERWTF.
Model
event e
y v %F % 5 evenf B
RK
View >

AT MERPMARMERFMRIAE, .0 MVC controller X4 3540 F 8073 »

ViewRegister (self, self method, model, event)
ViewUnregister (self, model, event)

AR model MFT=HMFWIMFR, 5.l MVC controller G K2 S TR B L 1

View X%, HIFIE Y Mk,

AT BERY ) R
AR BE RN, THREI—BEE, TR,
>§E%%*ﬁﬁ%m\E%ﬁﬂ%&ﬁﬁ%&bﬁﬁ,wﬁﬁmw%ﬂﬁaﬁ~wﬂ
wﬁﬁ%oigmﬁ,§%$ﬁ¢%%ﬁﬁ,uﬁﬁ&&ﬁﬁﬁﬂﬂﬁ~¢ﬁm%ﬂ
LAvs gk
P 7E control/model #F !, B/ UBAITEMKHLRBMI, WA 59 Bk,
Message

C M We—2et @)
X 5 W I~ M ]
N~ Event
~  Message
X C s W) Bad practice to
Y
have a loop
Message

B59 IKHXE
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5.3.2 &BEFR

B model XIRAAE—MER, LIRZXENMFEEMBBE view MR, MVC HIH R
T model HEMFHRRISH, N T BBBLIFEIMER, B view WRHYUR— A1
model MREMEILARE, KRG, diXMEBAIEEENEME, WA 5-10 Biw,

View ModelThread
é,} v Threa p register ,
While {true)
{ wait raiseEvent <$

(\ sefHog = folse
J

—> checkF|og false - unregisfer/ exit R

<>

Lg

frue - continue

doWork
}

El510 RBHFE
1. ERLEES
sViewt A AT Moded XSt S R AW HREE, URELRE (viewer

thread) , XAMLBEBIE— :Model RIRIMEM I, T BABMA— MR, 3 8%
RH R F BB R E AR (LA 5-11).

View ModelThread
ﬁl ViewThread | register
K511 EAtelghmEss
2. X5EH

EELRIA— M RN, BATFGH, SHRRE TRIRRS, S4B HE
B, ERE—TRE, BEERIETAEEMH., DRAEERERY, SEMAEEE T
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Tk, WEERE, ABREZERRE, HERIFRIEE, MRTSIH, SENAL, LE 512,

View

==

) JI ViewThread L| rogiskr
While {true)
{

wait

checklog

<>

true - continue

doWork
}

B s512 S5EH
3. FFERH
H:ModelMt RE= £ —NEHE, TRIEYNEGSER, FENZES, XRY TR
SBREARLBNER, RE, TREXMENNER, HEPHE— AR EE— MG
HEE, WA Ss-13,

ModalThreod
| ViewTveed |- register
While (rue)
{w": raiseEvent ,5

chedkFlag

<>

ltrue - confinve

doWork
}

Hs-13 FEEE
4. REBBREHRE

5 E ; Viewh REBEAFA B YN ModelXt RAMM M BR, CHABIFEEY fbe, X
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B FT—REHSEENREN, TREXMIE, BHER, KEX:Model® R EATHE,
K&k, WHE s5-14,

[t |
) [ Vorrod

While (true)
{ wailt < raiseEvent <)
QLJL efflag = folse -+ ;Heckflag
<
true - conhinue
doWork
}

B 514 REEREG
5.3.3 BPIREAHFR

BRI T RAE ML MAREE R Viewd . SHENTRAR, £HRTH
+ ViewkT 5 RT3 model 347 H: (3 {4 BB B
Message

rod Passive
| Listener

5.3.4 Java B g

AT R{EF Java G215 5 ALK Observer # 01 Observable 2,

Observer 1% [ RERSGEATATR BN — 1> ViewX{ %R . Observable 25 Fl T A% : Model W % . X
FIA2E B 340 MVC 1811/ 75 B8 4% 5 3 ( Notification function) EATER B —FHLH : view
B B BI85 A model 49741k

THEFTHPERIED (LA 5-15), HF—1THOE88— 1 XFE, 5 H0as
—AMREh% . BF H 4 model 2—1-MAS Observable JRAEMA, Irh TR ABERYNE, XA
BIFRE T YR RMRDERE SN, CFEPRRER I, BE S CFET Ml
RS, RN E R BRI

1. Model

il Model KA RBEBR U T, REXT—1BY, AFRETURNEL.
:ModelDf RAHEARFERME, ERE—IHE, IIATEBSHBERFX RN EH
iE. HREESER, ModelX RA FWIE setChanged () HHk, EHE—-FBUEAET,
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R notifyObservers () 7%, [ Viewkt & HXNMELK K4

ScrotlBarView

4 D

TextView

0

A 515 WEREORLFERD

import java.util.Observable;

public class Model extends Observable

{
// set a default value
private int value = 0;

public Model (int newValue)
{
// set an initial value
this.value = newValue;

}

public void setValue {(int newValue)
{

// change the value

this.value = newValue;

// set the value changed flag
// then notify all view objects
setChanged () ;
notifyObservers();

}
}

2 K&

ﬁﬁOMma%uﬂiﬂ,ﬂU@ﬁ%ﬂ%“¢ﬁi%@%%N%ommmm§D§$E
R FRE— update () . 54 ModelW R UERA . AR notifyObservers () 753k
AR Viewd R, update () JrkEIOAA, ViewXTRATIE HBE BB, 398 M
R

1 View XA BBRINTF .

import java.util.Observer;
import java.util.Observable;
.

public class View implements Observer

{
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private Model model;

public View(Model model)

{
J

this.model = model;

public void update (Observable obs, Object obj)

{
// if the object sending the notifyObservers is the
// expected model
if (obs == model)

{
// display the new value of the model attribute
System.out.println (model.getCurrentValue()):

}

3. EM—1 View

B #—>: Model 3 R FIE T 1~ : Viewt 85, T HETE model H ML view, Observ-
able {F ] addObserver () FHAE—A view TIAE WERI; ViewNt B4 %, LI &R PR
REHEHFWEL, THONBEER T EREA addObserer () TR : ViewXt 5 TextView Al
ScroliBarView il A3,

import java.util.Observer;
import java.util.Observable;

public class MVC
{
public MVC()
{
// this model is created with an initial value
// and minimum and maximum values
Model model = new ObservableValue (50, 0, 100);
TextView tv = new TextView (model);
ScrollBarView sbv = new ScrollBarView (model) ;

// add the view objects to the model

model.addObserver (tv) ;
model . addObserver (sbv) ;

public static void main(String [] args)

{
}

MVC m = new MVC();



B5E BALHHA

12]

4, KHEH
B 5-16 A T 68 L8RS,
MvC
O T 19

516 HFRLERREA

(V) TextView |

M FARE  Modelt R 9 BME, BHREHBBE LR, FHAEXTE R BRE YK
BF. ModeltRECEE N setValue () HiE, REFERARTUT,

H—~; ViewX T 2 #9728 (L 8 S B AE : Model % & Y, AT I Viewst $ 40 °] g% 4k
A controller, 4FF B BB, BAMEEBFREL model , X4 FBUE B R BT
FHEF. HRPBESCERED OEER, BB BB BT model H, BXANHIBHE B R
EEsES, M. FRIEBHB—ELME,

5 &8

B 517 RATRADZROGHIT, FSH Model 25, ScrollBarView 2 Al TextView 2519101,

MVC

(Ve - M
[ ScrollBarView ]>(‘:< Model u
=/

M M

B 517 TBHHF

6. Model

import java.util.Observable;

public class Model extends Observable

{

private int modelValue = 0;
private int minvalue = 0;
private int maxValue = 0;

public Model (int value, int min, int max)
{
this.modelvValue = value;
this.minValue = min;
this.maxValue = max;

}

/! this method sets the model value
// and then notifies viewing objects

v

N)<

TexiView
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public void setValue (int value)

{

this.modelvalue = value;
setChanged () ;
notifyObservers() ;

// this method is used by the view objects to update themselves
public int getCurrentValue ()

{

return modelvalue;

// this method returns the minimum value
public int getMinimumValue ()

{

return minValue;

// this method returns the maximum value
public int getMaximumvalue ()

{

return maxValue;

7. ScrolBarView

import java.awt.*;
import java.util.Observer;
import java.util.Observable;

public class ScrollBarView extends Frame implements Observer

{

private Model model;
private Scrollbar sb = null;

public ScrollObserver (Model model)
{

super ("Scroll Observer Tool");

this.meodel = model;

setLayout (new GridLayout (6, 1));:

sb = new Scrollbar (Scrollbar . HORIZONTAL,
model .getCurrentValue (), 10
model .getMinimumvalue (),
model .getMaximumvalue () ) ;

'
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add(sb) ;
pack () ;
show() ;

}
public boolean handleEvent (Event evt)
{

// if the window is being destroyed,

// unregister the view cbject then return

if (evt.id == Event . WINDOW_DESTROY)

{ .
model .deleteObserver (this);
dispose() ;
return true;

}

else
{
if ((evt.id == Event .SCROLL_LINE_UP)
(evt.id == Event.SCROLL_LINE_DOWN)
(evt.id == Event.SCROLL_PAGE_UP)
.id == Event . SCROLL_PAGE_DOWN)
(evt.id == Event.SCROLL ABSOLUTE))

)
<
ot

// change the value in the model to reflect
// the position of the scrollbar
model.setValue (sb.getCurrentValue());
return true;

return super.handleEvent (evt);

// this method uses the current value of the model
// to position the scrollbar
public void update (Cbservable obs, Object obj)

{

if (obs == model)

{

sb.setValue (model.getCurrentValue ()) ;
}

}
}
8. TextView

import java.awt.x;
import java.util.Observer;
import java.util.Observable;
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public class TextView extends Frame implements Observer

{

private Model model;
private TextField txtf;

private int minimum

[}

i

i

private int maximum 0;

public TextObserver (Model model)

{

super {"Text Observer Tool');
this.model = model;
setLayout (new GridLayout (0, 1));

minimum = model.getMinimumValue () ;
maximum = model.getMaximumValue () ;

txtf = new TextField(
String.valueOf (model.getCurrentvalue(}));
add {txtf) ;
pack(};
show() ;

public boolean action(Event evt, Object obij)

{

if (evt.target == txtf)

{

int num = 0;
try
{

}

catch (NumberFormatException nfe)

{

num = Integer.parselnt (tf.getText());

num = 0;

// if the num is less than the minimum
// set it to minimum
if (num < minimum)

num = minimum;

// if the num is greater than the maximum
// set it to maximum
if (num > maximum)

num = maximum;
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model . setvalue(num) ;
return true;

}

return false;

}
public boolean handleEvent (Event evt)
{
// if the window is being destroyed,
// unregister the view object then return
if (evt.id == Event .WINDOW_DESTROQY)
{
model.deleteObserver (this) ;
dispose();
return true;
}
return super.handleEvent (evt);
}

// this method uses the current value of the model
// to set the text in the text field
public void update (Observable obs, Object obj)

if (obs == model)

{
}

txtf.setText (String.valueOf (model.getCurrentvalue()));

}

5.4 REBOFR

AHRERHRER, WELRBESERNED, JHTROERENT .,
protected AO

AT&

public AO

PUF B RIBUE T i A Ay R

class Parent

{
public:
virtual void methodl ();

protected:
virtual void method2 {();
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class Child

{

public:

: public Parent

virtual void method2 ();

}

TER—AEIF, BT AR RE O T RRAE C++ KTAEM, BRIRTINE
5-18 FiR, EMARITTEH, Bit—1 SecretAgent 25, BB H ¥ realName BN — 1 RE
T, RE—AIKITTEE name, SXPEREEERAR ; SecretAgentST il B S 4 7., SecretAgent 24

Controller X1E 5 EIN— AT, A

Qutsider

Person
protected char * realName{)
name O SecretAgent
—
public char * nomey()

l realName 0
Controller

: Controller: {7177 [ B3 realName T7E: o

518 EHRTESH

Friend

BT AR 5-19 R, SRR N R AT Secretagent %, i T4t Ta6&N

Outsider

Person

' protected char *realName()

[

SecretAgent

Controller

public char *namef)
protected char *realName{)

[

AgencyEmployee

public chor *realNamef)

As19 FERAREEASE

realName 0
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Fi:, realName 77 B80S 1K protected BBk . BRI XA 141, M2 SecretAgent
WA~ I AgencyEmployee, X1 AgencyEmployee 282 — AR, i Controller I F
VhAlE S8 o

EMFROME—RBERELT, — M HKtEE I SecretAgent 25384 — /3, LLE
realName 755, AEEH, MTEHENBEREBA, BITE LMBITE,

5.5 SR

EREETXTREIMHERRA LS, RN~ NE: YFREG KRBT
5, SRS ARRERB TS AOEE, 08 520 iR,

Criginal Copy

< n

Bl 520 EHB3RREBIBIIR
RA BRI T RS FBOR X R AT HE, W 521 Bim. XA H N
FIH¥ (Reference counting) » 3| FIH MR B EMNE— M H, ¥ xS, H¥m 1,
5| AR, TR 1. MEPREIAE, NSRBI,

Original Copy

Data

refCount = 2

521 B HitK
%ﬂ%%ﬁ&ﬁﬁﬁf&o%~ﬁ$ﬂﬁ&%ﬁﬁ%%ﬁﬁw,W%:ﬁﬁ&%ﬁﬂ%ﬁ
#H1TH,

5.5.1 B@RITH| Bty
Eﬁﬁiﬂﬁ&¢,%X—ﬁ%%ﬁﬂﬂmﬁﬁoﬁﬁ%ﬁﬁ¢%§ﬂﬁ%ﬁﬁ&m%%%
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HORLZ M ZRIRA:, WA 5-22 B, X EEHI—ANEN: (BNHRE) A, 18
YHHE 1, BoAFEEUER | NEER, WRITBESET 0, MEEETTLUERT .

class RefCount

{

public:
incRef () { count++; |}
decRef () { --count; if (count == 0) delete this; )
private:
int count;
)i
2 RefCount P] B IXHEH .

class A: public RefCount

{

// A is now able to support reference counting.

b

ReferenceCounting

[

Derived

A 522 ETARSEHE| AT
5.5.2 #idXEELI5] Aty

ERFEIIEA, TIAE—MEES K, (XA RN RE N B
WA AR, WA 523 BTN, BT (W7H: decRef) WAHFIRRA: BHEF

ReferenceCounting

Derived

B 523 B XTI AT
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HERBUE RAHER, KUMACEHR,

W T BN S RE R T MBI FFRR T

class RefCount
{
public:
incRef () { count++; }
decRef () { --count; }
private:
int count;
}i
class String

{

public:
void incRef() { refCount.increment(); }
void decRef ()
{ if (refCount.decrement() == 0) { delete (this); } }
private:
char *buffer;
RefCount refCount; // reference count

Vi
B RS AR SR S~ E R R F 0T -

String::operator = (const String& str)

{ -

char *temp = buffer;

// if the incoming string buffer is not empty, increment the count

if (str.buffer)
str.incRef();

// overwrite the existing buffer with the incoming string buffer
buffer = str.buffer;

// if the o0ld string buffer was not empty decrement the count
if (temp)
temp.decRef () ;

// return a pointer to this object
return *this;

5.5.3 SLGBNARKF

ETERB-MIAT®, AN ERBER. P, BTN B s

AT HFTRRTER (atomic integer) HAKIRAT BIER NI, RS HERHE
&ﬁﬁ%%ﬁ%%,Eﬁﬁﬁﬁﬂtﬁigoﬂﬁﬁ?,Wﬁﬂ%ﬁ%ﬂméw@ﬂﬁﬁﬁ,
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AL, ATMTERREA ™ RV XA 5 G 7RSI R, IR BRI
— 8, LURMEEE Rt R A — MR RSSOl AEEENR, FENE
HIRE BB, NS HAE R SringXt RAEFTA BMHATZ AT, HEIAHHERE 2
BOUMT, DREER TR E R N £,

TR ARFE T BB RROBRERS, TEKRTDERE T 6 FHEF 28083
R

# include <pthread.h»>

class RefCount
{
public:
RefCount ();
~RefCount () ;

// lock the mutex, save the incremented value,

// then unlock the mutex and return the saved value
int incRef ()

{
pthread mutex lock (&m_mutex);
int rval = ++m_value;
pthread mutex_unlock (&m mutex);
return rval;

}

// lock the mutex, save the decremented value,
// then unlock the mutex and return the saved value

int decRef ()

{
pthread mutex_lock (&m_mutex);
int rval = --m value;
pthread mutex_unlock (&m_mutex) ;
return rval;

}

private:
pthread mutex t refMutex;
int count;
5.6 /NG

$ﬁ%%*ﬁ%%ﬂ%ﬁ@ﬁ%&ﬁ%§%—ﬁoT—ﬁ%ﬁ%@%ﬁﬁ&iﬂUEﬁE
WO, WS i) LB B AR, 4 S,



EMBY B B

Bir:
p BRI RE RHENTER
» FRE RN AR AREAR
» FA =M E AKX TR (DBX, GDB 1 JDB) K%
Z:S i
p FIABH- —ZBERELIFNELET ZHF
» HRfEN AR KA mEY
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EERIHELUTHE:

> FIMAS LM EEY

> S AT I e R R

> AR AR S AR 2 51
> HR BRI E R

AN ERWEARBRA . RN H RN TRIESBNRE, B ATRIE
mAKERE (B0, UARTIER WIIREBIR 1), 85, MRt A B A B /NI
fiTFR 2 B B RRAS ) 5§ — SRR SR AR A — RE

WEARZRK, SRR REERBINAE SROME, ZEFHHSNIRE
a7 MRS — AT B RERETE T

FIAMABOAA . IR MEEHMRBE TR, K4, EELHMIGRRRTE
B SRR F T BB,

EATFHAXTMROGF R, FHT SimCo KA Java /0.

6.1 Mik¥E&E

WS AR —FRIRBE, SPHI A A CAT LA AE BN, AR BT 5 (E T R As
MRH, WA, WAk~ ERFABEMRNELE R, AT, DERIR0AHTY
HUMRAX RS, WA, WRRERE TR . SRNK RS 2 355 M2 15
KA. MEWRNE—FERTRR, WETEEE M FOERR,

WL ORERTE T R — N KBIR—NSE, FRE— RPIMMAAR “BE it
Ko WE—TUR, BEEMEELTRBETE, BTSN, AESK, FEAEE TSN,

RPN A~ EHBCE B R AR T R, B4, TEIERLNES, LR
FITHBERAN, FEMMYSERBOHT (DERBRAE) RENRBTE— %
WREDLFEAE (ANRTRTIAD) , ARRERE S TR th— AR AT BUAIMAT . — BRI M A, R
AATREHEI. FiEl, AXMEX LR, SARRIIERE - ERZOES, —WKERRY
JG, BEREM, BESKWER, BERENRERIN,

WRRR AR, SRR L P RO F AR AT M, S ER EA KT
—TRER, AEAHHIAREERT, RINEESREFEANRAURSHNE, BE,
HEEHYES, EHEEEFETEINR, FlRECRME.,

PR RIEHETTR, URIES B — TR a0 B 80, IR — MRE A
FUTHEZ, SHEERNLE, WEEESHELRESI 0N, LIRS %S,
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A THBTHES-TABRERST, TUERFHXRAERITHRASEHET,
EHRBHENREREEYNUE, #HH, SAAREEINERXE, XTREBERE
&, BIREHEDIERERABE, TRIWREE, REFRERTHER—MFX, B
RETFRAE— XA RERRERBENE "B H3IA,

THREXTHRHEMUAEKER.

6.2 XTHMEBHEMITHAALENNR

EXRFWTMRERMAZE, EENRRBERTNLLCRLH. QR TLAZE,
B, WEYLABERZE, EAREREFETRS (HMENHERR).

— A MRNETF

BRI Java {CBYE E CashAccount. java,
1. TestHamess. java

/*

** Name: TestHarness
** This class is the main class in the test harness

1/

import java.util.*;

public class TestHarness

}

{

/%
** define a variable of the desired class
*/

public CashAccount cash;

public TestHarness ()

{

System.out.printlii ("Pre-new CashAccount");

/* Create an object of class 'CashAccount’ */
cagh = new CashAccount () ;

System.out.println ("Post-new CashAccount"):

}

public static void main (String(] args)

{
}

TestHarness th = new TestHarness ();
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2. CashAccount. java

/+
** Name: CashAccount

** This class has been written to provide support for the bank
** of the company simulated in SimCo.

*/

import java.lang.*;

import java.text.*;

import java.util.*;

/*
*%* Name: CashAccount
** This method is the constructor for the class

*¥* It assigns zeros to the balance array of the company

LX]

** Input: none

** Output: none

*/

public class CashAccount

{

public CashAccount ()
{

System.out.println ("New CashAccount instance created');

}
}

3. BURH H

Pre-new CashAccount
New CashAccount instance created
Post-new CashAccount

6.3 LAk

- ZERMHRARERK, EEMHEX LR, HERTKS R, REMN, mTa—k

Ga %R R REARNER, FLAA BRI 0 AT b R — A R A e 38

RPN G—AD I HEREAEI HORE T HIER, Wi BN &R EaN R E
T8I, MR BRRE, £—RFINRRY, ZFEMEE—TFRBBLRAE TS —
Wo MU, REHE—F5XWASHBOTRET. BB ESNR, By
EMRAHEPHZERER,

E%&*,igﬁﬁﬂgﬁ&¢%&ﬁﬂmﬁﬂwmﬁcT@ﬁﬂ¢%?ﬁﬁﬂﬁmﬂw
HREIT, HHEAT BRI,

» if-then-else

» for A

p while fEH
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p switch 154
P try-catch
» REGAA

6.3.1 if-then-else

if-then-else Z5 IR IEMIA R IUE (TRUE B FALSE), ZERMERPEBE—1,

if (test condition)

{
print (“rephrase the test condition - TRUE”)
code to be executed

}

else

{

print (“rephrase the test condition - FALSE")
code to be executed

}
REMBTLIBHRE, .

if (<today is a workday>)

{
print (“<today is a workday> - TRUE")
code to be executed
}
else
{
print (“<today is a workday> - FALSE")
if (<today is a saturdays)
{
print (“<today is a Saturday» - TRUE")
code to be executed
}
else
{
print (“<today is a Saturday> - FALSE”)
code to be executed
}
}
6.3.2 for f&%

for BINGSMIRAIXRE—RIBE D), B0 W EERAT FUZ M. REG—RBEHRIEH
WAEATRIGR, BRSO, A TR for BFR B IB A R #iltn, @A Con-
tinue 0 RTSR B SRATLE RS RUTEST, G Break VA0 FTIR BIMRATE I for (BFREEHY,
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print (“rephrase for loop criteria - BEFCORE”)
for (for loop criteria ‘initialization;condition;increment’)
{

print (“current value of loop variable”)

code to be executed

<test conditions

{

print {(“break out of the loop -\
current value of loop variable”)
break

}

<test conditions>

{

print (“continue with next loop -\
current value of loop variable”)
continue

print (“end of loop”)

}

// Because the loop could have been exited other than
// the loop condition having been met

// restate the current value of the loop count

print (“rephrase for loop criteria - AFTER”)

6.3.3 while fE%F

while A EAIR—FRES, Bl H— ARG REE ORI, SR KRS
7 TRUE FHESFAESE, B—KIEHR—MELER TR, HEHS or BIREH—FE, LA
FIMUBEE BRI EIET R B0, FTRME A continue B ATHRMIMRAT S B S BT ROIRER, T
AR break 7 )38 S HR H0:R B3R 454 .

print (“rephrase while loop criteria - BEFORE”)
while (test condition)

{ )
print (“rephrase the loop condition”)
code to be executed

<test conditions

{
print (“break out of the loop”)
break

<test conditions>

{
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print (“continue with next loop”)
continue

}

print (“end of loop - rephrase the loop condition”)

}

// Because the loop could have been exited other than

// a change in test condition result, restate the current
// value of the test condition

print (“rephrase while loop criteria - AFTER")

6.3.4 switchiff)

switch GHTE S BRI HRM T A, H—HWREM, CEAR TRUE R 2
FALSE, TORBUH—MNE, §— B MR case (vahe) BaPH— R
B ‘default AN TREREMN Ccase’ EAMIRRMIE.

print (“switch condition - BEFORE”)
switch (switch condition)
case (value):
print (“rephrase switch condition - switch value”)
code to be executed
default:
print (“rephrase switch condition - DEFAULT”)
code (if any) to be executed
print (“switch condition - AFTER”)

6.3.5 try-cafch

try-catch ZFHMRHFLTET, EAF—BREARBHRELE, YHHAT %, ZLEH
HBBH L BEAE LK catch iF4), BRBFBIWAE (LB, TEHIEER), &
M, REMKAER, ¥ cach iFHREARRIFEHTR, XEREXHS5EBRBLE
REF AT BlI0, ATAEEREPRE cach BH, UABRBEZ LB —BHEY.
AWRRRRE, XHFRKEH, BNTLERARE R, 502054 S =t X Fh 5
Wato BTN, MEEM—AE, ERNHRZARETDE,
try '
{
print (“Inside ‘try’ #n")
code to be executed

// whenever an exception is about to be generated
// it is important to document it.

print (“Just before a throw of exception ‘x'")
throw new exception type (argument)
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catch (exception_type and argument)

print (“Inside ‘catch’ #n - exception 'x’'")
code to be executed

}
Mny Java BRFE

finally

{
// This code can be reached because:
// 1: Normal by reaching the end of the try-block
// 2: After an exception that has been caught
// 3: After an exception that has not been caught
// 4: Any other reason leaving the try-block
// break, continue or return statement
print (“Inside ‘Finally’ #n”)

6.3.6 R¥EA

TEATEI if-then-else L5HMERRT S B FER E TR, BB B4 B R OATERN
MBRLBR I o LIRS — AN LR s SR, X— S BERAEE, X
EUHTRRNARFORE, DR MTEREESEM, CURBN BT B TR E L,
PUBRR A MERBEEY,

print (“'current method’ - ‘next method’ - BEFORE”)
next_method (...)
print ("’current method’ - ‘next method’' - AFTER”)

6.3.7 WRBENFENOIF

T EBH AR 3 CashAccount. java 1§ setBalance ().,
1. JA TestHamess. java #4855

/* previous code that constructed the ‘cash’ object */

System.out .println ("Pre-CashAccount :setBalance-2000.0") ;
cash.setBalance (2000.00);

System.out.println ("Post-CashAccount:setBalance-2000.0");

/* end of TestHarness constructor */

2. fA CashAccount.java F 258
/*

** Name: setBalance

** This method sets the balance of the current month
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ok

**+ Input: amount to be set

** Output: none

*/

public void setBalance (double money)

{

System.out.println ("CashAccount:setBalance-" + money) ;
balance = money;
System.out.println

("CashAccount:setBalance-balance=" + balance);

}
3. M sH

Pre-new CashAccount

New CashAccount instance created

New CashAccount-balance=0.0

Post-new CashAccount

Pre-CashAccount :setBalance-2000.0
CashAccount :setBalance-2000.0
CashAccount :setBalance-balance=2000.0
Post-CashAccount :setBalance-2000.0

6.4 FEFik

SRR T FHIEOMRZ G, B FR— M8, BT
¢ﬁ%%§ﬂ%mﬁ%o&%@Fﬁﬁ%~ﬁ%ﬁ%%&—¢%ﬁiﬁ%%ﬁ*%EWOﬁ%
Wﬁ%ﬁ~¢¥%¥%ﬁﬁ,Em%%,E*?ﬁﬂ%%%ﬁ%¢,%ﬁﬂﬁﬁmﬁmﬁiw
ﬁ—¢ﬁ&ﬁﬁ%NWﬁWoWﬁmﬁﬁﬁ,NEWﬁ%%%ﬁ%E%Nﬁ%ﬁEF&K%@
%m%ﬁmﬁﬁ%om,%&ﬁ%ﬂ%uﬁim&ﬁﬁﬁ%,%m%ﬁ%@%kﬁﬁ,%ﬁi
%?&H/QM%ﬁEEﬁER,&ﬂ%%ﬁ%éfﬁﬂﬁmﬁ%,@ﬁ%ﬁ%K&%%,@
E%iﬂ%ﬁﬂ@@%ﬂioﬂ%,ﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁmﬁﬂﬁmﬁ&ﬁ%ﬁ%,ﬁ
ENTALE S M BB 2,

ﬂﬁﬁﬁ%éﬁ%ﬁ@&,M@M@%H%W$*ﬁﬁo§¢W$ﬁﬁ—§ﬂﬁ$£@ﬁ
R, HERBITHA T EARNAE,

B FBANA N F

TEWW*&&#%?WEﬁE%%ﬁ%*%—#,ﬁ&ﬁ&ﬁ%%ﬁ%&mmmmﬁﬁ
HEH

1. K5 TestHamess. java

I 7E TestHamess. java "F ¥R NG BL F-BRAFETIER L Es, B _BAFNRES L
ﬂw¢i#oﬂu%ﬁ$%ﬁﬁﬁﬂﬁﬁ,ﬁ@*ﬁ%ﬁﬁ&#%ﬁ$@%ﬁﬁﬁﬁﬁﬁ%ﬁ
&%ﬁo%%,ﬂuﬁﬁ—¢Iﬁ%Uﬁ%&ﬁZﬁEE&E%%mF%%EOEC++¢&



140 FwEHEy % #E

A HRGHETR, A eetenv AU REN
ERATMIEIN SimCo FPBIRME N2 RE BRI, BT EERBHHMKA, F-AE
BAT5IALETH (Last month),

public final int nummonths
public final int lastmonth

RETEZ TestHarness PF traceOut FHEAEN static i, MEBEL—MBESIHALHF
EIRE S . XAERIHBUIE S TR,

6;
5;

private gtatic TestHarness testH;

private static int traceN;
private static String traceF;
private static PrintStream log;

private void traceOut {(int number, String mesg)
{/*
** If the system environment trace level matches that cf the
** output statement, output the message
*/
if (number == traceN)

{

log.println (mesg);

public TestHarness ()

{

/* needs to be placed inside the constructor for TestHarness */
testH = this;

public static void main (String[] args)
{
/*
** Read the trace level system environment variable,
** if the value is not set, return “0”
*/
String traceNstr = System.getProperty ("TRACEN", "0");
/* Parse the returned value to return the integer value */
traceN = Integer.parselnt (traceNstr);
/*
** Read the file system environment variable,
** if the value is not set,

** use “test.out” to create a file in the current directory
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*/
traceF = System.getProperty ("TRACEF", "test.out");

/* if the trace level is not the default open the file */
if (traceN != 0)

{

try

{

log = new PrintStream
(new FileOutputStream (traceF), true);

}

catch (FileNotFoundException e) { System.err.println (e); }

}

TestHarness th = new TestHarness ();

}

public static TéstHarness GetThis ()

{

return testH;

}
AT EABREN HEFOFETR.

java -DTRACEN=1 -DTRACEF=Testl.dat TestHarness

ETROEBATEANE, FFHEHET, UEHEA,

String line AT IEARTR

StringTokenizer t BRI s AT

int claasNum KRG, AVFER swirch B4

String className MR %ES

int methodNum TS, RV swirch B4

String method BMAN A

String args ERAXHPRENTRESN

int intVal YBMELHAN, THRE “int”

Double Dval HAFRBHRIR— double $fl, BHELFEETR—4 Dowble

double dVal LUWEGAN, THRE “double”
XTI ATRAE—/ ML I0Exception try-catch Z5H P9 ;
try

{
/* open the script file */
BufferedrReader script =
new BufferedReader (new FileReader (“script.dat"));

/* close the script file */
script.close ();

}

catch (IOException e)

{ System.err.printin (e); }
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BA S B ARAE— DK ARG RE) for (B3N FHEITE . IBIMUAELL T BB T 24 1k
FAEEESUIREE . BIAURRE . SUBEIHUEE XL S . Biske XM SR FAE MR

6l:99o
for (;;)
{
/* read a line and break if it is empty */
line = script.readLine();

if (line == null) break;

/*

** count the number of tokens there are on the line
** if the line consists of a solitary ':', break
*/

t = new StringTokenizer (line, ":");

if (t.countTokens () == 0) break;

/* parse each line */

}

KI5 RMMTHERIE ML, BERIBY—MK, BT EGEE A swich 54
o MREFEETR, W HERT,

/* if the classNum == 0, it is a comment, ignore it */
classNum = Integer.parseInt (t.nextToken ());
if (clagsNum == 0)

continue;

FETARTRBRTERLIER: HEREE, CR—FAS, HRESNRN T
HIFS, EBREI—M, LMERERTE swich BAY; BTFROBEIAN T EE, TR
i BER—FAH, RS- HESARNSRIE,

/* process the remainder of the line */
className = t.nextToken ();

methodNum = Integer.parselnt (t.nextToken ());
routine = t.nextToken ();

args = t.nextToken ()

XA, PWRMER CashAccount 2, 4 61T SEEIRI 3,

case 1: cash = new CashAccount (); break;
case 2:

{

/* balanceByIndex takes an int argument */
intval = Integer.parselnt (args) ;
cash.balanceByIndex (intVal);

break;
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case 3:

{

/* credit takes a double argument */
DVal = Double.valueOf (args);

dval = DVal.doublevValue ();
cash.credit (dval);

break;

}

case 4:

{
/* debit takes a double argument */
DVal = Double.valueOf (args);
dval = DVal.doubleValue ();
cash.debit (dval);

break;
}
case 5:
{

/* setBalance takes a double argument */
DVal = Double.valueOf (args);

dval = DVal.doubleValue {(};
cash.setBalance {(dval);

break;

}

case 6: cash.adjustMonth(); break;

EERM BB A, BA—AS, SRR, THR SRRk,

/* print a separator between line of output */
traceQut (1, " ");

2. CashAccount. java
J T RESI A 10 TestHamess R — 402 RER, BSEHE—/ TestHarness 2 K%

TestHarness parent;

KT HHA 5 EABCEV &5 BRIFE— double BEEAL

double balance [];

% CashAccount [X/H) B3RS X1 TestHarness 51, LIAIZ—/ double BIEHL, RIS
HEANEBHERNE.

public CashAccount ()

{

int i;

/*
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*%x Get the reference of the test harness
*/

parent = (TestHarness)TestHarness.GetThis();
parent.traceCut (1, "New CashAccount instance created");

balance = new double [parent.nummonths];

parent .traceOut {1, "Pre-for loop:i < parent.nummonths=" +
parent.nummonths) ;

for (i = 0; 1 < parent.nummonths; i++)

{

parent.traceOut (1, "start:i < parent.nummonths:i=" + i);
balance {i) = 0;

parent.traceOut (1, "balance [" + i + "]=" + balance [i]);
parent.traceOut (1, "end:i < parent.nummonths");

}

parent .traceOut
(1, "post-for loop:i=" + i + " < parent.nummonths");

)
T balanceBylndex 3R EVEAH PRI AMEE HIRE .

public double balanceByIndex (int index)
{
parent.traceOut (1, "CashAccount:balanceByIndex-balance [" +
index + "]=" + balance [index]);
return balance [index];

}
T credit 35 5E OBCBIINE) M0 A AL .

public void credit (double money)
{
parent.traceOut (1, "CashAccount:credit-balance=" +
balance [parent.lastmonth] + " money " + money);
balance [parent.lastmonth] = balance [parent.lastmonth] + money;
parent.traceQut (1, "CashAccount:credit-balance=" +
balance [parent.lastmonth]);

}
T debis WSHTA BIRBUPHEHE OB, MFHR,

public void debit (double money)
{
parent.traceOut (1, "CashAccount:debit-balance=" +
balance [parent.lastmonth] + " money " + money):;
balance [parent.lastmonth] = balance [parent.lastmonth] - money;
parent.traceQut (1, "CashAccount:debit-balance=" +
balance [parent.lastmonth]);
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Ji setBalance ¥¢ 4Fi A MIARBBLE MK TR

public void setBalance (double money)

{
parent.traceQut (1, "CashAccount:setBalance-" + money);
balance [parent.lastmonth] = money;
parent.traceOut (1, "CashAccount:setBalance-balance=" +
balance [parent.lastmonth]);
}

T adjusMorh HRAFERHTHEARBERER A, BEOARER, X480
ARIRBINER LA B

public void adjustMonth ()

{

int i;

parent.traceOut (1, "Pre-for loop:i « parent.lastmonth=" +
parent.lastmonth) ;
for (i = 0; 1 < parent.lastmonth; i++)

{
parent.traceOut (1, "start:i < parent.lastmonth:i=" + i);
balance [i] = balance [i + 11;
parent.traceOut (1, "balance [" + i + "]=" 4+ balance [i]):
parent.traceQut (1, "end:i < parent.lastmonth");

}

parent. traceOut
(1, "Post-for loop:i=" + i + " < parent.lastmonth");

}

3. WAXH—HMINBT
ETENRT, DHREANRESNHA, HURTHMST .

0: This script is designed to test the New CashAccount instance created

0: creation of a CashAccount cbject Pre-for loop: i < parent. nummonths = 6

1: CashAccount: 1: new: -: gtart: i < parent.nummonths: i=0
balance (0] =0.0

end: i < parent. nummonths

start: i < parent. mmmonths: i=1
belance [1] =0.0

end: i < parent. nummonths
start: 1 < parent.nummonths: i=2
balance [2] =0.0

end: i < parent. nummonths

start; 1 < parent. nummonths; =3
balance [3] =0.0

end: I < parent. nummonths

start: | < parent.nummonths; i=4
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balance [4] =0.0

end: | < parent. nummonths

starl: i < parent. nummonths; i=

balance [5] =0.0

end; i < parent. nummonths

Post-for loop: i=6 < parent. nummonths
0: Then to check that it is full of zeros
1: CashAccount: 2: balanceBylndex: 0: CashAccount: balanceByIndex-balance [0] =
1: CashAccount: 2: balsnceBylndex: 1: CashAccount: balanceBylIndex-balance [1] =
1: CashAccount: 2: balanceBylndex: 2: CashAccount: balanceByIndex-balance {2] =
1: CashAccount: 2: balanceBylndex: 3: CashAccount: balanceBylndex-balance [3] =
1: CashAccount: 2: balanceByIndex: 4: CashAccount: balanceBylndex-balance [4] =
1: CashAccount: 2: balsnceBylndex: 5: CashAccount: balanceBylIndex-balance [5] =
0: To set the balance of the current month CashAccount; setBalance-2000.0
1: CashAccount: 5: setBalance: 2000.0: CashAccount: setBalance-balance = 2000.0
0: Rotate the months Pre-for loop: i < parent. lastmonth = §
I: CashAccount: 6: adjustMonth: - start: i < parent.lastmonth: i=0

balance [0] =0.0

end: i < parent. lastmonth

start: i < parent.lastmonth: 1=1

balance [1] =0.0

end: i < parent.lastmonth

start: i < parent.lastmonth: i=2

balance [2] =0.0

end: i < parent.lastmonth

start: 1 < parent.lasmonth; i=3

balance (3] =0.0

end: i < parent.lastmonth

start: i < parent.lastmonth; i=4

balance [4] =2000.0

end: i < parent.lastmonth

Post-for loop: i=5 < parent. lastmonth
0: Credit the balance of the current month CashAccount: credit-balance = 2000.0 money
0: with 360.0 360.0
1: CashAccount: 3: credit: 360.0: CashAccount: credit-balance = 2360.0
0: Rotate the months Pre-for loop: i < parent.lastmonth = 5
1: CashAccount: 6: adjustMonth; -

start: i < parent.lastmonth: i=0
balance (0] =0.0

end: 1 < parent.lastmonth

start: i < parent. lastmonth: i=1
balance [1] =0.0

end: i < parent.lastmonth

start; i < parent.lastmonth: i=
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balance [2] =0.0

end: i < parent.lastmonth

start: 1 < parent.lastmonth; i=3
balance [3] =2000.0

end: i < parent.lastmonth

stari: i < parent.lastmonth; i=4
balance (4] =2360.0

end: i < parent.lastmonth

Post-for loop: i=5 < parent. lastmonth

Debit the balance of the current month CashAccount: debit - balance = 2360. 0 money
with 340. 0 340. 0
CashAccount: 4: debit: 340. 0: CashAccount: debit - balance = 2020. 0
: Rotate the months Pre  for loop: i < parent. lastmonth=>5
CashAccount: 6: adjustMonth: - : start: 1 < parent. lastmonth: i=0
balance [0] =0. 0
end: i < parent. lastmonth
start: 1 < parent. lastmonth: i=1
balance [1] =0. 0
end: i < parent. lastmonth
start: i < parent. lastmonth; i=2
belance [2] =2000. 0
end: i < parent. lastmonth
start: i < parent. lastmonth: i=3
balance [3] =2360. 0
end: i < parent. lastmonth
start; i < parent. lastmonth; i=4
balance (4] =2020. 0
end: i < parent. lagtmonth
Post - for loop: i=5 < parent. lastmonth

—_o = o O

: Re-display the array of monthly halances
: CashAccount; 2: balanceBylndex: 0: CashAccount: balanceBylIndex-balance [0] =0.0
: CashAcoount: 2: balanceByIndex: CashAccount: balanceBylndex-balance [1] =0.0
: CashAccount: 2: halanceBylndex: 2: CashAccount: balanceByIndex-balance
(2] =2000.0

1: CashAccount: 2; balanceBylndex: 3; CashAccount: balanceByIndex-balance

(3] =2360.0
1: CashAccount: 2: balanceBylndex: 4: CashAccount: balanceByIndex-balance

[4] =2020.0
1: CashAccount: 2: balanceBylndex: 5; CashAccount: balanceByIndex-balance
(5] =2020.0
< end of script >

—_— e
—

6.5 &R

SRS SRR, TS RA— T, K0, BRI N TR
HEARBAGMEAN, EIRGREBNIR RN, EAEX NE, Wk & P A
FORETBCHC RIB MR MR, FIAELIH IR 2R SR T B8
HR NS RNEHER, DRAMREENER, BRAREERE,
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AR BRASH A RERBENE LR, WREAXMGE, WFESEE, RN,

e 522 MEHPRBOMET T, BRENCERHAT,
BA&RRpBIF

H T AT, DAUIIAE ENRABERITEY, UXRHEAK, TUETRE
SEBMA SRR DT AR 2K, BMKELE B CHNEBLHE,

ETEABIFF, WATHNRKE, BETHEALEeE—-1

: CashAccount %18, —

:Factory %, SASFAIE—M ¥ MachineXi %, F-¥ILHIA ;Factory,

1. KM TestHamess. java
public Factory factory;
public TestHarness ()

{

/* Process each class in its own method */
switch (classNum)

{
case 1: processCashAccount (methodNuwm, args); break;
case 2: processFactory (methodNum, args); break;
case 3: processMachine (methodNum, args); break;

}

XE—ETHERFEEHITF .

private void processFactory (int methodNum, String args)

{

int intval;
Double DVal;
double dval;
int retI;

switch (methodNum)

case 1: factory = new Factory (); break;

/t

** factory methods 2,3 and 4 are not tested by this script
*/

case 5:

{
/*
** howManyMachines returns the number of
** machines already owned
*/
retI = factory.howManyMachines ();
parent.traceCut

g
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(1, "processFactory:howManyMachines=" + retl);
break;

}
2. Factory.java

import java.lang.*;
import java.text.*;
import java.util.*;

public class Factory

{

TestHarness parent;

A Factory keeps a record of how many machines it currently
contains it also keeps a record of how much stock it had at

the start of a manufacturing cycle ‘instock’ and at the end
** of the run ‘endstock’

v/

Vector machines;
public int instock [];
public int endstock [];

public Factory ()

int i;
parent.traceQut (1, "New Pactory");
parent = (TestHarness)TestHarness.GetThis();

AVERT & -

machines = new Vector():;
instock = new int [parent.nummonths];
endstock = new int [parent.nummonths];

FRAEA instock F1 endstock :

parent . traceQut
(1, "Factory:Pre-for loop:i < parent.lastmonth=" +
parent.lastmonth) ;

for (i = 0; i < parent.nummonths; i++)

{

parent.traceQut (1, "start:i < parent.nummonths:i=" + i);
instock [i] = 0;

parent.traceOut (1, "instock [" + i + "]=0");
endstock [i] = 0;

parent.traceCut (1, "endstock [" + i + "]=0");
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parent.traceCut (1, "end:i < parent.nummonths');

}

parent.traceCut (1, "Factory:Post-for loop:i=" + i + " ¢
parent .nummonths") ;

}
K43 = 4 : Machine X5t 2 A [ & machines:

public void addMachine (Machine newMC)

{

parent.traceQut (1, "Factory:addMachine”);
machines.add (newMC);

}
1R 18] machine X142 7] & o MIpLES %L

public int howManyMachines ()
{

int result = machines.size ();
parent.tracedut

(1, "Factory:howManyMachines : result=" + result);
return result;

}
3. Machine. java

import java.lang.*;
import java.text.*;
import java.util.*;

public class Machine

{

1& A T84~ : MachineXt £ {9 BN (= & .

private static final double cost = 2000;
private static finail int output = 10;

private static final double overhead = 400;
private static final double rawcost = 220;

4 BE — MY : Machinexd £ i1 - % :Machine X} £ 4 % FI M. : CashAccount % £ H 3 3=,
RIG, HXAH# : MachineX £ i A :Factory¥1 5 B #. :

public Machine ()

{

parent.traceQut (1, "New Machine");

TestHarness parent = TestHarness.GetThis();

parent.traceOut (1, "Maéhine:Pre—cash.debit (" + cost + mynmy,
parent.cash.debit (cost);

parent.traceOut (1, "Machine:Pre-addMachine");
parent.factory.addMachine (this) ;
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1R [ Y — G LA ) A1 -

gtatic public double mccost ()

{

parent.traceOut (1, "Machine:mccost:return cost");
return cost;

}

BEREN—GIFNETE, XR—ANBE—MEF AP L0 5T
AER:

static public int mcoutput ()

{

parent.traceQut (1, "Machine:mcoutput:return output");
return output;

}

BERSN—GHLRNG HERAE, RG-S EERE, BTSSR
#A:

static public double mcoverhead ()

{

parent.traceOut (1, "Machine:mcoverhead:return overhead");
return overhead;

}
BEREMERNQRAE, AT EE=RRr0RA,

static public double mcrawcost ()

{

parent.traceOut (1, "Machine:mcrawcost:return rawcost");
return rawcost;

}
}

4 MEXH—FROWY
ETRORS, AR RORMEANDESOIA, £ DRORTI0E Y,

0: Create a CashAccount object o New CashAccount instance created
1: CashAccount; '1; new: -: Pre-for loop: i < parent. nummonths = 6
‘ start: i < parent. nummonths: i=0
balance [0] =0.0

end: i < parent. nummonths

start: i < parent. nummonths: i=1
balance [1] =0.0

end: i < parent. nummonths

stat: 1 < parent.nubmonths; i=2.i 7
balance [2] =0.0' ‘ A
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end: 1 < parent. nummonths

start: i < parent. nummonths: i=3
balance (3] =0.0

end: i < parent. nummonths

start: i < parent, nummonths: i=4
balance [4] =0.0

end: i < parent. nummonths

start: 1 < parent. nummonths; i=35
balance [5] =0.0

end: 1 < parent. nummonths
Post-for loop: i=6 < parent. nummonths

0: To set the balance of the current month CashAccount: setBalance-2000.0

1: CashAccount: 5: setBalance: 2000.0: CashAccount: setBalance-balance = 2000.0

0: Create a Factory object New Factory

2: Factory: 1: new: -: Factory: Pre-for loop: i < parent. lastmonth = 5

start: 1 < parent. nummonths: i=0
instock [0. =0

endstock [0] =0

end: i < parent. nummonths

start; 1 < parent. nummonths; i=1
instock [11 =0

endstock [1] =0

end: 1 < parent.nummonths

start: i < parent. nummonths: i=2
instock [2] =0

endstock [2] =0

end: i < parent. nummonths

start: { < parent.nummenths: i=3
instock [3] =0

endstock [3] =0

end: i < parent. nummonths

start: i < parent. nummonths: i=4
instock [4] =0

endstock [4] =0

end: i < parent. nummonths

start: i < parent. nummonths: i=35
instock (5] =0

endstock [5] =0

end: i < parent. nummonths
Factory: Post-for loop: i=6 <
parent. nummonths

0: Display the last monthly balance CashAccount: balanceBylndex-balance
1: CashAccount: 2: balanceBylndex: 5: [5] =2000.0
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: Obtain the static information
: Machine: 2: mccost: -

: Machine: 3: mcoutput: -:

: Machine: 4: mcoverhead: -:

: Machine: 5: mcrawcost; -:

Machine: mecost: return cost
processMachine; mecost = 2000.0
Machine: mecoutput: retum output
processMachine: meoutput = 10
Machine: mcoverhead: retum overhead
processMachine: meoverhead = 400.0
Machine: mecrawcost: retum rawcost
processMachine: meraweost = 220.0

W O N O

: Retumn the number of machines already purchased
: Factory: 5: howManyMachines: -:
: Purchase a machine

: Machine: 1: new: -:

Factory: howManyMachines: result =0
processFactory: howManyMachines = 0

New Machine

Machine: Pre-cash.debit (2000.0)
CashAccount:  debit-balance = 2000.0 money
2000.0

CashAccount: debit-balance =0.0

Machine: Pre-addMachine

Factory: addMachine

: Re-display the last monthly balance
: CashAccoint: 2: balanceBylndex; §

CashAccount: balanceByIndex-balance
(5] =0.0

N O |- O

: Retum the number of machines now purchased
: Factory: 5: howManyMachines: -:

Factory: howManyMachines: result=1
processFactory; howManyMachines = |

6.6 EXEAFAEML

< end of seript >

T B GE P 7E N AR RO S B 7 T MR, B TR IO MR B b e PO ) P AL
(GUD) MRRERBENEEML. S8 T CULMRAMBRERE, BT —NRamm
XHH GUI B RARTHIMIA % %

TE%MAM%EMT§$ﬁD%Mﬁmﬁo§¢ﬁnﬁﬁ~¢%$ﬁmsmﬁﬂﬁﬁﬁ
ERBENTE. 2ENREHEREEEYN “BEMR B4N4E,

EX@ O

BHBMEAATHA CULE L AHARNBEENER, 3 E M0 MEH, SRHT0IE
6-1 Bfim

1. SimCo. java

public clags SimCo

{
public static SimcCo
public Display

6.6.1

simco;
disp;
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6 TARICRYRE .

public final int nummonths = §;

P 6-1 SERY SimCo BT 1
% ; Display*f % i) 26 B0 F

public SimCo ()

{
simco = this;
disp = new Display("SimCo");

}
NI I 30 07 FRR P 0 3

public static void main (String[] args)

{
RRXIRITEWNG 5 W, © FVF : SimCoxt G AT MAT (a0 7 8k3 | .

public static SimCo GetThis ()

(

SimCo co = new SimCo ():

return simeco;
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2. Display. java

public class Display extends Jframe
implements ActionListener

{

SimCo parent;

SLE i P

JMenuBar menuBar;
JMenu file;
JMenuItem miQuit;

HARMREERFHA

> AR,

> SRS, BIEHE 6 M TR,
> FEHIER.

2 Display B £ E:

public Display(String title)
{

super (title);

B 1T R Quit R4S

addWindowListener (new Windowhdapter ()

{

I

M F H : SimCoxf S 3578 H % .
n:coﬁntﬁ=’SiméSLGéfThis().nﬁ%months;

£18 menuBar #’{@ﬁﬂﬂ@]lﬁfﬁﬁﬁﬁ% (frame) ;

‘“menuBar = new JMenuBar (};

public void windowClosing(WindowEvent we) { System.exit (0); }

getJMenuBar (menuBar);

SRR E B R A&

file = new JMenu ("File");

nenuBar.add (file);

PN E R TR, mE—Agh el %%(mmMMmﬁ ML~A¢ﬁ%%ﬂ ®
JEH S AN B3 %4 .

miQuit = new JMenultem ("Quit");
wmiQuit.addActionListener (this);
miQuit.setActionCommand '("QUIT");
file.add (miQuit);
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¥ @R b JPanel F)BNE G 3, JPanel £ & HRHTAT LK :

months = new JPanel (};
months.setLayout (new GridBagLayout (});
months .setBorder (empty) ;

BT 51T

> HEK, HHEEENM.

> 5 R G R SO

» AEHEEMAEAITNA (money panel),

p UEAHKEIENAEA (details panel),

> EnRd, XA ET “Sart wm” FHER.

WA EIESE—E, FIAERHE®R (content pane) Y BorderLayout 1% B & 1 El#7 .
TR Quit SEAFEA K B0 1E 773k A SE B

public void actionPerformed (ActionEvent e)

(

String str = e.getActionCommand ();

if (str.compareTo (new String ("QUIT")) == 0)
{
System.exit (0);
}
}
]

6.6.2 {FRAXE

AT R LI E — e RS E R
. Kbk S8 auik g il 1 b B oh B 52 2 M
[, FRATVHEAE J5 T 45 s s o ) LR

BRI R P8 O 6-2 Fm

1. 83UEH) SimCo. java

B i — R4, AN
mfwﬁ%ﬁﬁm oy, IMAREA B L By MR (B s sadiey B

public CashAccount cash;
public Factory factory;

BEHMKER 6 (nummonths), BE—PILER#5.

publié final int lastmonth = 5;

FEERHTTES, 7 cash; CashAccount % 4 Fl factory: Factory Xt 2, ¥ cash: CashAccount
WHH1EA 2000.00:




F6F A

157

cash = new CashAccount () ;
cash.setBalance (2000.00);

factory = new Factory ();

2. ¥6¥5H Display. java .
IRABIA AR BT admin 1 miMachine F1THKAEH, RBWT.

Jmenu file, admin;
Jmenultem miQuit, miMachine;

MABINIT:, FRBRASCRE, DEEA— 10 MERR RS,

DecimalFormat ten_two_f = new DecimalFormat ("###, ##0.00");
DecimalFormat ten_d = new DecimalFormat ("##, ###, ###");

BHCER TR R SR AT

public Display(String title)

{

parent = SimCo.GetThis();
count = parent.nummonths;

admin = new JMenu ("Admin");
menuBar.add (admin);

miMachine = new JMenultem ("Machine");
miMachine.addActionListener (this);
miMachine.setActionCommand ("MACHINE');
admin.add (miMachine) ;

}
TERER cash XA BRI A K LHRE,

public void updateCash ()
{
cashV [parent.lastmonth].setText
(ten_two_f.format
{(parent.cash.balanceByIndex (parent.lastmonth)));

}
BREF AT “Machine” IR,

public void actionPerformed (ActionEvent e)
{
String str = e.getActionCommand () :

’

if (str.compareTo (new String ("QUIT")) == 0)

{
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System.exit (0);

}

else if (str.compareTo (new String ("MACHINE")) == 0)

{
}

purchaseMachine () ;

f
IAMARE “Machine” BB T HETH B

public void purchaseMachine ()
{
final JDialog machine = new JDialog (this, "Buy a machine",
true) ;

Sl E NN AMEERA .

JButton buyB = new JButton ("Buy");
buyB.addActionListener (new ActionListener ()

{

public void acticnPerformed (ActionEvent e)
{
Machine newMC = new Machine ();
machine.hide ();
updateCash () ;
}
i

HE—A “Cancel” 141, HEWBITHA, HEXHEM.

JButton cancelB = new JButton {*Cancel");
cancelB.addActionListener (new ActionLlistener()

{

public void actionPerformed (ActionEvent e)

{
parent.traceOCut (1, "purchaseMachine:cancelled")
machine.hide () ;

i

}
K

BAH O REARES.

cashV.setText (ten_two_f.format

(parent .cash.balanceByIndex (parent.lastmonth)));
mecostV.setText (ten two_f.format (Machine.mccost ()));
mcoutV.setText (ten _two_f.format (Machine.mcoutput ()));
mcohV.setText (ten_two_f.format (Machine.mcoverhead On
mcrawv.setText (ten_two_f.format (Machine.mcrawcost ()));

ownedV.setText (ten d.format (parent . factory.howManyMachines M)

'

i
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3. M A e B
R RARI MR A5 W T 3R . 2 Rom ) RB0E A P RO A B SCF R, AR
BT R P A BN G
ik GULS Wil

Machine: mecost: retumn cost Machine: mecost: Tetum cost
ProcessMachine: mecost = 2000.0

(TestHarness output)

Machine: meoutput: retum output Machine: meoutput: retum output
ProcessMachine:; mcoutput = 10 ‘

{ TestHamess output)

Machine: mooverhead: retum overhead -.Machine: mcoverhead: retum overhead
ProcessMachine: meoverhead = 400.0

(TestHamess output)

Machine: merawcost: return rawcost Machine: merawcost: retum rawcost

ProcessMachine: merawcost = 220.0

{TestHamness output)
Factory: howManyMachines: result =0 Factory: howManyMachines: result =0
ProcessFactory: howManyMachines = 0
(TestHamess output )
CashAccount: balanceBylndex-balance
(5] =2000.0
(action method checking the cash balance)
Machine: meeost: retum cost
(action method checking machine cost)
New Machine New chhine
Machine: Pre-cash. debit (2000.0) Machine: Pre-cash. debit (2000.0)
CashAccount: debit-balance = 2000.0 money 2000.0 CashAccount: debit-balance = 2000.0 maney 2000.0
CaghAccount: debit-balance = 0.0 ; CashAccount; debit-balance = 0.0
_Machine: Pre-addMachine Machine: Pre-addMachine
Factory: addMachine Factary: addMachine
CashAccount: balanceBylndex-balance CashAccount: balanceByndex-balance
[5] =0.0 [5] =0.0
Factory: howManyMachines; result = |
(Script output)

gk (T‘?“Hﬁ“"*“}l’“ﬁ) L e

SATTT AT L T
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4, GUI R HE T8
EIRELREFILE LTS, IRATLAZE “Machine” & O NA BS54,

buyB.addActionListener (new ActionListener ()

{

public void actionPerformed (ActionEvent e)

{
/*
** check the amount of money available against the cost
** of a new machine
*/
if (parent.cash.balanceBylndex (parent.lastmonth) <
Machine.mccost ))

{

parent.traceOut (1, "purchaseMachine:not enough money");
JOptionPane.showMessageDialog
(Display.this, "Not enough money") ;
)
else

{
/*
** create a new machine, hide this window and
** update the cash text field to reflect the new balance
*/
Machine newMC = new Machine ()
machine.hide ();

} updateCash ();

}
}

6.7 BEMR

TSN AR MR BRI, CHRABIRE, $E —HH8T AR,

FR, EREWATREQENHFR ML AME. MR AR EREF S
FPEIMFHNNTER, X RFRELTRBAAERN, [BR, E— ATHRE, &
TRE-EREAHELRT LHRE, WAERERE S~ e R R,

SRR R e B AR PR R AR AR, FESMUREE D FRA
Wit B, WR-TUABREREACKHER, KiCRNT. MEEEERLANE, B
BESU AR BERARL RE N R AR YR . HH B IO R A . X
HTLLBOR R T B R

6.8 R4k

BT -PHRRARREBLNRES, WRBIRE, BE, BANERTERNHBFNE
BHFTR, CRRERE 63 d, ERERTT, BimA HERLERRE NI, &
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m@ﬁMWM(Hﬁ)%EWE$,Ws&%ﬁmmﬁ%“ﬁh%6&%W§ﬁjw.ﬂﬁ
WIDE FAREIFZESS 0 AR 30, Cash BICHATIA LN 2000.00, Hffiffe— & Sl BTt ® T —
TR S Ediv

B 63 7% 0ARI SmC FHFO

mﬁﬁTﬁﬁiﬁﬁﬁ.%%%ﬁ$Mﬁ$oﬁTﬁﬂE$mﬁﬁ,Mmmmﬁﬁﬁﬁ'
TR, REHAT—80 (LE64), HAKSHTF,

U)ﬁFﬁA$%%ﬁﬁﬁﬁ&ﬂﬁﬁﬁ%$ﬂ;$M¢mﬁﬁﬁﬁkxm,&ﬁ%m
N34,

(2) RFArEE OK SEBIAEBE, BR3% Cancel HEELIRN B 1%

U)W%HTTOKEﬁ,Mﬁ@%ﬂﬂ%uﬁﬁﬁ*%ﬁ$ﬁﬁMQﬂm.E%ﬁﬁa
A, -

ﬂEﬁFﬁ%E%%ﬁﬁT,ﬁﬂﬂ&%?ﬁ%%%ﬁ—émﬁﬁﬁu%ﬁmmE%F
%oﬁﬁ,mFWW%mmm%$&ﬁ.ﬁ%&ﬂmﬁﬁsﬁﬁ%ﬁﬂomﬁﬁﬁﬁﬁﬁz
@ﬁ~é&%(HTBwﬁﬂ)ﬁﬂﬁﬁﬁu(&Tcmﬂﬁ%hm@ﬁﬁWEMEﬁé.
W 4HTH () Cash ¥ 5T P BOBUFHME 3000,

Hed4 T REGEHED Bes MEHBED
E R B SRS, FAPBRA LGSR T “Start tum” HA IS — M EPE R, Y
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A A MR, “Next tum” % C1HBL, WP 6-6 FiR. [ 'L
B O ER T ] AR e R | (% W
B RETHHANREME GBS E=R&E 1
) MEr S . A8 O0ERAEHEAX R AR
RHASL, 5 A F PR 0, A W, i—
R amiss. H0=RARETESMNE, Ty
P IR D E BB, BT LU P R AT RSt 6 B B XA .
TEHESI RS RA ELSTHEE, TESNITBME N RRE, BUETAEmMeR S
REENIEER,
> E— AP RIARE 7= AR (“Stock” HLT) FEHIE M43 = R A0 5 %
B # made” BE), BTN RBHP SR (¥ forsale” $50)
> AT BRI M BT T RIS R ( “Projected Sales” #57T), FI T4 Ry
> WGBSR (¥ for sale” HT) WECBRALHER (“4 sold” BI0),
S T — M AR ( “# End Stock” #IT)
> EEEEEE (“# sold” BIT) TUEBH (“# Sale Price” BIT) L 4% H i 16
BEWA ( “# Sales” BIT)
B 7 I A BARTE “CostToMake” 2, MM BICA ( “Sales” ) W Ok 2= i
A, HHYAMEFE ( “Gross Profit” 1)
P> BIRTE “Gen. Expenses” R4H7f) J& 84 % (TR I b S R AR ), T A
( “Gross Profit” £2) FREEH, %258 WAFIE ( “Net Profit” 1)
> HFAFEMA LA HE R (Cashenonth 0), 44 f Bl & (Cash-month 1),
H—PEFRMSRE, BAREN TSNS R0E 67 Fix.

67 Bt R 8 SmCo L8 1
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GRBEREAM, MR (Scalability Testing) LKA EXE S, XAHEOWEE
HERRNBRANA LT, XS TRENAFERBZRE E (2P RN
[l P SR D) o X B T DU [ R R BRI RE S AT E Skt 47, Bl —
MEEHGRS RS, BRI E RE T UERLRE S RET 55 T ABME RS
TR S F P WOT

6.10 EEPMR

P SR 7 s RO BT R A FE S M B AR IR A 0 S T AL RO R RT IR, , SRR BB AR %
Fo WMRHERAR, BRYFRATIATUMKYH AR, SERBEERY, BREEH
FIAG

EYEF A ROEES, FEMNRRE+IEEN, Bib. MR RENOT & E WX
RIEENTRGR, BITLARIERS RGBT T, TeRERE RS 0ok, SEm
ABHIZIRE, HAREX RN IR RO BB E,

7= B AAEATH S DO RER , 0 A7E JE A ) TSI Rl b 64T B RO IR, 58— 5
BOREEM R B3R R T — MR DR R, WA
BILFRETFAN, WHRH T AN EERG B, W8 17RO — 37 B
WAL AR, HIBRBEIER A LRER, :

6.11 /h&

AEME ARG T ERRER, HERMURTIH, A28 %35 TN
s R AR TR RS, B LR — SR — N R PTG 7
o BAWRT B—NHRZIE, BREET LS — MR, WRESNE
JERBEMRNALHTEEMR . BTN BB RE, WP RENH
FIRARFETRE, EAEMER, WHETREMR. RAMR . 3 2WRAEHR,



EF78 # A
AERITRUTHE:

p ERHEHBATANEN
p BAZHEEFFENMKX TR (DBK, GDB il JDB) MEAMmS
> AHFMARTHKERGF

PR TARRIT AT HBEFR TRUARFENE TERN. DRDARFMEREE
ISR (bug)o WK TRIBU—MUIAIREE, FEXANFR5E PR IR AT A L P i d bl T
BT, ERAFHPENARF TR PRETRRENTL,

E#FFEAT, mRAMLDIESIEHN, 2ERBFMmAR BIERE g E— 8RR
RN TR, BREneene —BERBEEHES, REMBRBREHENT, £HK
HREM 4

R, WREMABFEE SR, RECENT T —BAE, S oSEiEt+aExR, B
%, BRERMEERA KT, REASHOED, M THENERE: BFERRRE RN AR
FEAAMYE L, SRAHEERMTTERREGE, CHBURREN T RMT, BbssRa
PABEFARY, FHEELUS B AR AR T IR,

A RN AREES

> MAFSE LB RERNABRFHER, RS RBHENT,

p WHEANREFRPHARBERNST, EREEBEIM2A8NT. ERHETEH

KBRARHIATIL TR ARBEENTEEE,

ABESE=ABRYAMERTR, EAHie—SyAnds. ARTEEES5— /4
BIRE—E. FI, Java HiEER javac H— M BKER TR jdbo ENSEWNEHRTES.
dbx, —~ A UNX EIXTH; gdb, B LINUX %17, 5 ONU TRAE#—REiRMtiRR T
Hi PR jdb, =1 Java WA TR, ZENBTAL—H C++ ERNATF, EERX T
of, FERTHEHEATA: dbx M gdb,

T — R TRERE T REAThEE.

» R — N7 AR 8 R BRIE L R

» TR RSB R U E EOWE,

> AFRE-NNABRFNTSRAR. TEARRER RN B YEENER

Bk, X¥EATPREN “RENFRE" Pitit.
> RFRE—MNABRFOBIR S (BOXHE) . 75 UNX FEH, BO SR —ANR
HBRRFM T REBERSBUABFALNER, TR BRN AR M



REMER, BETERIR.
» RFERFRRENRARF R E,
> AFEFREE SN ARFHEXHATHINR,

7.1 ERERIRWAES

%%ﬂﬁlﬁ% FIRRE R —A X TR&RH HiR (AT9UT7) X H4ENA
BIre, [ (ERASR) ALBARESELARFPRARARGER.

7.2 BHARKXIA

WM AR, WLERTEA=/T:

» BB LR, REERARTRENPEYREINMART. WRREERER S %
EEHTAERRE, WTLMERRX MR,

> ENABRFET (BLFEFEN) &, FRSEXTARE—E, i, — M 2EFT
JIAVNST BN PR R BB LT T —#, 3ROy 20T LR B R A 2
[LIRINY S

> WRMARFCEHE, HHERT MO, Ba, FRTATHATAEH
BHREH,

7.21 HEBHERAIR

Mk EBE N B P REEE, SUXERENARFOERER, T SHERF
—REHRA LA,

dbx dbx <N HBFZ >
gdb gb <NHBFE >
jdb jdb < NIBRFE >

7.2.2 WERIRABLETRNMNRREE

HRHR, RORF RREER T RRSMEFN A2 B EHME, *FRHHLNRE
B SNARFERRSRETN, BRERORROETEE, BV RS
BFMHAT, T A% — St BRI, MR T, LI R e BT
R, WA R SRS B — R, TR A e B
HHER, EELHREELERGESER, IERERAIRS, REERE TSy mE
FRE—EZN, HAEERAMLARFRE ‘K7 4 0RE, “KI” &b T N
B R B R

TFEA 95 BME T A0 R B B — A 7345 R ALY«

(1) {57 “ps” MATEHEMN D,

(2) WRARH “W" SLARIFIORIR, T4, IRTLLE FRMHERE D AN SNk
RTR, HFRRMERE, &7-1 48 T EERFFHRERS,
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(3) K5, MWARPHHRE, B BRXERNLE, EARSER, HREWATEHMG
A (F71-1):
71 BEXIRBLETHOEARFNGS

WATH w4

AIX - dbx dbx -a <HE D>

Solaris - dbx dx - <HE D>

gdb g <NWFIRFE >
(gdb) attach < R ID>

1E Java PHATLAOXAE, EHMBE R, ERAETS,

AAEE— I ERER

Y, —TRRABRFREES M RBEFESN, S, — BB ntemet 3% 22
R, RMNABRFREHMSTEAZASNTR, FUEES TR EER T RE5 R,
XBEHMEITRUARNGE—NARE, UEMA p S #TER, B RRTA,
NTEE-TRRBRE, WUEN AR FEA—-RESEBERORG. Y8 LARTAE,
GERETUNRE, BEFEROE (ETEMNATIY ox’) THEEBETT U
BAME ETENGFD, BAER o OEN L, FUMRBAER, ¥ ‘o BEX
BH0, WK hBER,

// the following lines are added to pause the application

int xxx=1;

vhile (xxx == 1)

{
]

// pause code ends here

sleep(5) ;

7.2.3 FRAERIAMELXHS

WR-HEFHRT, —RRESUR— MO, XA, Byeas
TRTF AR B EEM AREE. CEN SRR AR AR B AR R KR
EREBRHXERER, BERMLTR dx # gdb PHAERLE 72,

7.3 ERIRHFHS

TEFIS A S RMBA T Ha St tin, REARTZHMS. IEFSHEEME
%72 ERERIRANGOXGHAZ

HMRTR N
dbx dx < FIBFE > core
gdb g < BEFIRES > coe

E: Jova WL AR LHBECL4ORA,
%,ﬂﬁ%%%ﬁ%i#,ﬁﬁ@ﬁﬁIEEﬁA‘Mﬁombﬁéﬁ¢ﬁﬁ%%5ﬁﬁﬁ
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THPHRETAN . Help AL ER—MIE, COSTR RIS B3R A S8,
AR T EEA T m MR KRH S
» R AR I
» BT HBRF
> BENHARF
> RARE
» ZAiTHEN

7.3.1 FENREFEL

W R BRI PO BIT o BT A TARERIT S LW AR, UERE
RXRHZERENAFRNE,

1. QEIF S
e, MU EETSREBE— M EME—&H&4, A,
b THETRIE TR EW A

break < filename> ;: 54
FERMEIHNE A TRENS, LRI, ®RYITH
break < className > . < methodName >

TERERMIBE N ENE TR EN S
dbx, jdb stop at < className > : 22

R (LERENL) B RANE—AESTBNS
(dbx) stop in < className > :: < methodName >

(jdb) stop in < dassName > . < methodName >

T AR T B R S — AT iR B M

2. BRI
dbx status 3t 57 4 Wi K
clear B2 (7 TH5 2 B AH47 B9 &
delete < argument > ¥R B B AT E MRS 0BT 4. BTEHRET
status 1ir 4~ iR
odb clear WAL T 2172 MM BT X
delete ¥ BR— LU0 Sl A B RN RER
jdb clear < dassname > . < method >
clear < classname> : <line # > -
clear 51|ty 24 BT BT BOWE &1
3. BT ARS
glb disable %% [ — #6078
gdb enable f3iF— LGl &5

7.3.2 BTNARRF
FES RS TR T R LR IR
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1. RHEARKIR
dbx, gdb, jdb quit &R TR
gdb Kill 884k BN AREFOG
2. BEfTR R
dbx, gdb, jdb rn R TRASNRE T LEMWSE, T HEGS B S8R0 N

FIRF. i ARt S R AR RS H
run numPhils = 10 ZASH 2 “mmPhils = 10" FANARE, NHBFESH
WS HLIRE R 4

3. ENEITERARKF

db rerun JBSERT 08 BT 45 PR FE AR 17
pdb run fH BTGB BT AR B R RO BT
7.3.3 REVAER
THRX SRS A TREN HRFHYRE,
1. FTEN#%
gdb backtrace/bt ¥TE157# BRI
dbx where R TESIN T BHIBERNF]HE
idb where R4S, 7 E14HKBRIK
where all 17E) 4RI B4 I A R BRI
where < threadindex > 1THI4 ERB LS
MELHEBEER GEL A6, WA, SEIBERS), TUR
Print 47 dump 4 BRREERAR (field), S up 14 Al down fr S 158
LB R
2. ATRK
dbx, gdb, jdb down EREFFATENG M RURRBUA B IR M. M TR ER
FPRRIRET, EBIENE s
3. [\ LBk
dbx, gdb, jdb nmﬁ%%ﬁ@ﬁ%%ﬁ&ﬁ%ﬁmomx@@mm&#&%
§, ERAR SRR
4. BRERD
(dbx) list ARHERMFTIG, BR 105, MBYWHTR 6, Wlit BF %455
FREA lin i BR 46- 54 17
list 36, 50 51447 36 - 50
(gdb)

list LOSRIAT L, BIR 1047, 048077 36, W list B4 31 -40
HRBA L BR37-464F
list 36, 50 74T 36~ 50
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(%)

(jdb) list
AMRIAT ARG, BAR 1047, SRR 19, A st BRIT15-24
HRBA st EH B8 15- U477
list 30
BRfT26-35
list 2R B B 245047, FrLAGRR G ATITR 19, MERKBA list B R1T7 15-24

7.3.4 REYE
T E R4 TR BT RN R b e .
1. HHERNAE
dbx dump B E BT E BT R A
jdb dump
XFER (primitive) B, HfrdFHF print 4. HFHER, ERITOELE
FMRTHGMRO YA, SERSRALHE
2. fTNERMNE
Bl RARFABEE, C4REFNELAE - AABFBE,
g print $TEIR 55 EXP B4
inspect % print fr4
output 55 primt S SH{EL, EARZTHAFT IR, BAITEFHT
dbx, jdb print BRAREFEME, M FRAGTRER, TOLRE. SFHE, TH
—HrEEA
(dbx, jdb) print thH] I 3BT — MR 4T ENIG HALFS
(jdb) BBBIXF-MMRMWELHEL, TSRTEY dump 4
jdb printf C JHE Y prind # 68
3. METRINE

N4 A TR R ET R BT SRR M, THAAMABEL T
KA :
> BENRAERARGE, BB AEREE,
> A TR RAME, ERNARETURE, EERBNTRINARE, RELE
N FIRFF EA—MAIA TR,

dbx asign <var> = <epr> HEEAR ‘opr’ WEABERRAER ‘v
olb et <var> = <epr> HEEAR ‘eqr WEHBERRALR va
jdb seb<var> = <expr> HERSER ‘e’ WEFBLERLTE ‘var

4. BREIBAR

dbx, gdb whatis var THIRAR ‘var’ BOBUERR,

5 BENF
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FRHIRIE N

» 10c BEIER 0 FHHRE. ‘¢ BEFVUEFERERNENNE,
» 10x (dbx) BEHER 10MF Q040FN) MAF—Z2RTERHF. X REUT

AR B RN,
» 10x (gdb) BHIEBR 10 ME (WOANFEN) WNF—2RTEHEIT.
AIX - dbx 0x2fi21ed8 /10¢
Solaris - dbx exantine 0x2f21ed8/10c
edb ¥/10c 0x2f2led8

7.3.5 WMEZRTES

AT LRI RORE R R B IR P R . TEMGAUBIT R R, B iRF
.

1. W8 S bk

b, g, idb continue 7ERT A . % BREH RITIE, SRELITBIRA M
S FIBF, ERRARFERREIT— BN,

2. BET—1MER

dbx, gdb, jdb next KA S MBI HIEFTEED SITRMI T —7 (36),

3. $SHIT RN AES

e, g, id step KA ASHBRFHBTNHEA T4, TRERESIR
P 8 BURER—EBORAN TS (BEA).

4 BERAE

THEMX S S B RTR B, HE NN E B TR,

AIX - (dbx) Return

Solaris - (dbx) Step up

(jdb) Step wp

(gdb) Finish

FEXA G438 ST AR gdb 3

gdb Return {5335 1 B9 B 1A [E1 55 1 2

7.3.6 RESKBNARF

ERERERG D, BMEFTUA— MU EWRITERE, RBRORBTE R ik
RERAFN, GIEBUTRABRER B PR FRABASNEA, KABRTURTR
R, BEMA B EMWPATRATTEENRA N, UURESTIRSH TR 55, R EY
TELDEHREARED LG, FUEIRIGT LSRR SENARER,
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FEMARKTRERE TARSKEN BTN T, @idet, Wik TAER—N2 RE—
PMEREANR, HUABAHEE, ARTARBER-HARET - RE, XMREN
SBEUFANYAEE, U, AladEA0 T YNABREAEEN, MRES-IEHE
B, AR TH B SR SRR LR,

1. dox MERZH

(dbx) thread

current thread ($thread) ig te@l
(dbx) help thread

thread (command)

thread # Display current thread

thread <tids # Switch to thread <tids.

TETEERAT, HEM <iud > B HaLE,

thread -info [ <tids> ] # Print everything known about the given
thread.

thread -hide [ <tid> ] # Hide the given (or current) thread.

It will not show up in the generic
'threads' listing.

thread -unhide [ <tid> ] # Unhide the given (or current). thread.
thread -unhide all # Unhide all threads.
thread -suspend <tids # Keep the given thread from ever

running. A suspended thread shows up
with an 'S' in the threads list.

thread -resume <tids # Undo the effect of '-suspend'.

thread -blocks [ <tid> ] # List all locks held by the given thread
which are blocking other threads.

thread -blockedby [ <tid> ] # Show which synchronization object the
given thread is blocked by, if any.

(dbx) threads

*> tel a lel =2() breakpoint in main()
t@2 b le2 2 () running in _signotifywait ()
t@3 b le3 ?() running in _lwp_sema wait ()
t@4 ? () sleep on (unknown) in _swtch{)

(dbx) help threads

threads (command)

threads # Print the list of all known threads.

threads -all # Print threads normally not printed

(zombies) .

threads -mode all|filter # Controls whether 'threads' prints all

threads or filters them by default.
threads -mode auto|manual # Under the GUI, enables automatic

. updating of the thread listing.
threads -mode # Echo the current modes.

2. jdb MR L
ERE-EBENYILE, WL b WS BT YARBEHRE . LERMH LR threads
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AR AER K] (index) BEM,

threads [threadgroup] -- list threads

thread <thread id»> -- set default thread

suspend [thread id(s)] -- suspend threads (default: all)

resume [thread id(s)] -- resume threads (default: all)

where [thread id] | all -- dump a thread's stack

wherei [thread id] | all -- dump a thread's stack, with pc info

kill <threads <expr»> -- kill a thread with the given exception
ocbject

interrupt <threads> -~ interrupt a thread

threadgroups -~ list threadgroups

threadgroup <name: -~ set current threadgroup

3. gb MEREIZH
ERASBESEE N SENEBRENA.
break <line - spec> - break <file>: 54 B, break <file> . < method >

m,

break < line - spec> thread < thread # >

4. Bil-F

(1) BEFMMUEIMAR AR

(2) E—-IMEOF, BITRARRE.

(3) EA-TEDOF, HA ps-efw, BRENOHRE,
(4) EFA-TEOF, ATENGSESHRRTE,

$> gdb 'which <applications>’

GNU gdb 4.18

Copyright 1998 Free Software Foundation, Inc.

GDB is free software, covered by the GNU General Public
License, and you are welcome to change it and/or digtribute
copies of it under certain conditions.

Type 'show copying' to see the conditions.

There is absolutely no warranty for GDB. Type 'show warranty'
for details.

This GDB was configured as "i386-redhat-linux"...

(gdb)

(5) HEATRK ENABFHHBRNFES, BFSHA < application > R TURLH,

29 397:

(gdb) attach 29397

Attaching to program: <application> 29397
Reading symbols from

<library>...done.

0x40aeb54e in __select ()} from /lib/libc.so.6
(gdb)

(6) BEA info threads, B EABH—I2H,
(7 BREWS.
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(gdb) break <file>:<line #> thread <thread #> .
Breakpoint 1 at 0x405ad791: file <file», line <line #>.

WA BENITRANEARFOEARGGH R —NEH . while (ox = = 1),
(8) B A continue:
{gdb) ¢

Continuing.
[Switching to Thread <internal thread #>]

Breakpoint 1, <method name> (<argumentss)
at <file>:<line #>
<line #> while (xxx == 1)

(9) A, WRATLABKLHIESR, SR8 EITRAER

{gdb) set xxx=0
(gdb) n
<the next line in the code after the looping codes

7.3.7 %%

AR HRET R, XBMHZ R dyx TEHTH.
AIX ~ dbx alias 1 list AT ‘1’ YERHS list 9514

Solanis - dbx alias p= print fFZ& ‘p’ ERGS print F9 514
XA S AT PBA A dbxinit (AIX) B, .dbxre (Solaris) U, dbx BIREIFAE, X

M XHHRA
7.4 WiRLH

EXNMIFH, GERETUERSZHERTE dbx A gdb ¥RMFSES. 4 dx TEK

B 7 o B2 B, ALX A1 Solaris PIAME R BEA H .

RAMPIFRAS 85, ERTRAAXAREAkREHNEE,

7.4.1 LHKRE

LA A4 i P e AR
/*

*+*endian. cpp

**This application is used to test endism.
* %

** Expected results:

* Big Endian Little Endian
*k 12 34 56 78 78 56 34 12
*k 12 34 56 78 34 12 78 56
*x 41 42 43 00 41 42 43 Q0

*/
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#include <stdio.h>
#include <string.h>

/%

** This structure allocates 3 variables each of 4 bytes

** Each variable is a different type, this allows the example
** to show how data is stored in memory

*/

struct endian {
long 1;
short s{2];
char c[4];

}i
endian temp;

/*

** This method is used to print the four bytes of each variable
** passed to it

*/

void printValue (char* ptr)

{

int i;

for (i = 0; 1 < 4; i++)

{
}

printf ("\n");

printf ("$x ", *ptr++);

int main(int argec, char* argv([])

{

char *ptr;

/*
** These are the values that will be stored in memory

*/

temp.1l = 305419896; /* 0x12345678 */
temp.s [0] = 4660; /* 0x1234 %/
temp.s [1] = 22136; /* 0x5678 */

strcpy (temp.c, "ABC");

/t
** Set the pointer to the long variable
** and then print the 4 bytes of memory
*/

ptr = (char *)stemp.l;

printValue (ptr);
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*
f* Set the pointer to the short array variakle
*+ and then print the 4 bytes of memory
'/
ptr = (char *)&temp.s;
printvalue (ptr);

/*
** Set the pointer to the char array variable
** and then print the 4 bytes of memory
i
ptr = {(char *)&temp.c;
printValue (ptr);

return 0;

}
7.4.2 ERARIR

B—FF RS 8 A TR RI L endian, BATX XA LH B ARHER TR
dbx 7 gdbo —HREBRE B HEBITR TR,
2] 1. BHFETER.:

$ > dbx endian

$ gdb endian
BEWR, ERNARTEE ‘min® KE—MEREL,

(dbx) stop in main

(2) stop in main

(gdb) break main
Breakpoint 1 at 0x80487ce: file endian. cpp, line 48.

BITH R

(dbx) run

Running: endian

(process id 21096)

stopped in main at line 48 in file “endian. cpp”

48 temp.] = 305419896; /% 0x12345678 * /

(gdb) run
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Starting program: /home/jasmine/endian/endian
Breakpoint 1, main (argc=1, argv = Oxbffffaad) at endian.cpp: 48
48 temp.l = 305419896; /% 0x12345678 */

SN RBFE ‘main” PEEIEET, BT SEHE RS .

(dbx) list

48 temp.] = 305419896; /% 0x12345678 * /
49 temp.s [0] = 4660; /% 0x1234 */

50 temp.s [1] = 22136; /% 0x5678 */

51 strepy (temp.c, “ABC”);

2

53 /%

54 * % Set the pointer 1o the long variable

55 * * and then print the 4 bytes of memory

56 */

57 ptr = (char *) &temp. 1

(gdb) List

43 char * ptr;

44

45 / *

46 * % These are the values that will be stored in memory
47 */

48 temp.l = 305419896 /% 0x12345678 * /
49 temp.s [0] = 4660; /% 0x1234 */

50 temp.s [1] = 22136; /* 0x5678 */

51 strepy (temp.c, “ABC”);

52

¥ B ARG

(dbx) 1

58 printValue (ptr) ;

59

60 /*

61 * * Set the pointer to the short array variable

62 * * and then print the 4 bytes of memory
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63 */
64 ptr = (char * ) &temp.s;
65 printValue (ptr);
66
(gdb) 1
53 /%
54 % % Set the poinier 1o the long variable
55 * % and then print the 4 bytes of memory
56 *
57 pr = (char * ) &temp.l;
58 printValue (ptr);
59
60 /%
61 * % Set the pointer to the short array variable
62 * * and then print the 4 bytes of memory

BEDHE TR, BRITE 48 TR, B9 49 FH00RE.

(dbx) next

stopped in main at line 49 in file endian. cpp

49 temp.s [0] = 4660; {* 0x1234 */
(gdb) next

49 temp.s [0] = 4660; [+ 0x1234 */

5 48 171 long RS & temp. | RE . #TENRCMEE

(dbx) print temp.1
temp.l = 305419896

(gdb) print temp.1
$1 = 305419896

ZREATEBE temp. ] EA, UHIAXAS long BYAF B4 (FREAL T .

(dbx) whatis temp. 1
long 1;

(gdb) whatis temp. ]
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type = long int

BEPITEI T -5, BIATE 49 TRREE, SR 50 4TR0LRS .

(dbx) n

stopped in main at line 50 in file “endian. cpp”

50 temp.s (1] = 22136; /% 0x5678 * /
(gdb) n

50 temp.s (1] = 22136; /% 0x5678 =/

TTENXTEANER IR, 5 49 7710 short BEAT R temp.s WE— N TERME,; B4
RERHO;

(dbx) print temp. s
temp.s = (4660, 0)

(gdb) print temp.s
$2 = {4660, O}

BRAPAET—NEY, BHRTE OFNRE, BRE 51 HHAE.

(dbx) n
stopped in main at line 51 in file “endian. cpp”
51 strepy (temp.c, “ABC”);

(gdb) n
51 strepy (temp.c, “ABC”);

TTENH AR, 45 50171 short BIBAAR temp. s BB A TCERI,

(dbx) print temp.s
temp.s = (4660, 22136)

(gdb) print temp.s
$3 = {4660, 22136}

ERARTRABE temp.s B95H, LITIAEA shornt R BB ERALIE,

(dbx) whatis temp. s
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short s [2];

(gdb) whatis temp. s
type = short int (2]

HAEPITR T —MER, BIBTE S1AAHRB, BRE 5770AH.

(dbx) n

stopped in main at line 57 in file “endian. cpp”
57 prr = (char * ) &temp.l;

(gdb) n

57 ptr = (char * ) &temp.l;

58 51 47F) char MEAT R temp.c BRI, FTEIXERIE .

(dbx) print temp.c
temp.c = “ABC”

(gdb) print temp.c
$4 - “ABC”

BRI TRBE temp.c M9%H, LIFIAXA char RIB4I B F AL T,

(dbx) whatis temp. ¢
char ¢ [4];

(gdb) whatis temp. c
type = char [4]

STENXSESH temp HORIH

(dbx) print temp

temp = |
1 = 305419896
s = (4660, 22136)
¢ = “ABC”

}

(gdb) print temp
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$5 = {1 = 305419896, s = (4660, 22136), ¢ = “ABC”!
HE{]?EW temp E‘]V‘lﬁf@‘i}]‘_:

(dbx) print &temp
&temp = 0x20fe8

(gdb) print &temp
$6 = (endian * ) 0x8049a10

KX LRI«

AIX - (dbx) 0x20000910/
0x20000910; 1234

Solaris - (dbx) examine 0x20fe8
0x00020fe8: temp: 0x1234

(gdb) x 0x8049a10
0x8049a10 < temp > : 0x12345678

BEA—MHRER ML dox BANEY BRHAEHEK, S FERPH= 4%
VAR, TERR6HMIE; e B/ 4FHET, HURBERTR 3 M

AIX - (dbx) 0x20000910/6x
0x20000910: 1234 S678 1234 5678 4142 4300

Solaris — (dbx) examine 0x20fe8/6x
0x00020{e8: temp: 0x1234 0x5678 0x1234 0x5678 0x4142 0x4300

(gdb) x/3x 0x8049a10
0x8049al0 < temp > : 0x12345678 0x56781234 0x00434241

AP T—NER, ARTE STHNRE, BFE S FTHRE.

(dbx) n
stopped in main at line 58 in file “endian. cpp”
38 printValue (ptr);

(gdb) n
58 printValue (ptr);
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WIEAT M “printValue’ ; HEE, gdb SRR ET P SH.

(dbx) s

stopped in printValue at line 34 in file “endian. cpp”
34 for (i = 051 < 4; i++)

(gdb) s

printValue (ptr = 0x8049a10 “xV4 \ 0224 \ 022xVABC") at endian.cpp: 34
34 for (i =050 < 4ii++)

BN R PRI

(dbx) where
=> [1] printValue (pir = 0x20fe8 ““R4Vx"R4VXABC"), line 34 in “endian. cpp”
(2] main (arge = 1, argy = Oxeftfib44), line 58 in “endian. cpp”

(gdb) where
#0 printValue (pr = 0x8049a10 “xV4 \ 0224 \ 022xVABC”) at endian. cpp: 34
# 1 0x804880c in main (arge = 1, argv = Oxbffffaad) at endian.cpp: 58

) LR BRI AR, 4 BN BTSSRI Bk

(dbx) up
Current function is main
58 printValue (pir);

(gdb) up
#1 0x804880c in main (arge = 1, argv = Oxbffffasd) at endian. cpp: 58
58 printValue (ptr) ;

BRANARTHAR, EE, dx BRERBRIR.

(dbx) where
[1] printValue (ptr = 0x20fe8 ““R4Vx"R4VxABC”), line 34 in “endian. cpp”
=> [2] main (arge = 1, argv = Oxeffiibd4). line S8 in “endian. cpp”

(gdb) where
#0 printValue (ptr = 0x8049a10 “xV4 \ 0224 \ 022xVABC”) at endian. cpp: 34
#1 0x804880c in main (arge = 1, argy = Oxbffff9d4) at endian. cpp: 58
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[E] 2R A B SR 77

(dbx) down
Current function is printValue
34 for (i =051 < 4;i++)

(gdb) down
#0 printValue (ptr = 0x8049al0 “xV4 \ 0224 \ 022xVABC”) at endian.cpp: 34
34 for (i=0;1<4;i++)

BN R R
(dbx) where

= > [1] printValue (ptr = 0x20fe8 ““R4Vx"R4VxABC”), line 34 in “endian. cpp”
[2] main (arge = 1, argy = Oxefffib44), line 58 in “endian. cpp”

(gdb) where
#0 printValue (ptr = 0x8049al0 “xV4 \ 0224 \ 022xVABC”) at endian.cpp: 34
#1 0x804880c in main (arge = 1, argy = Oxbfff®d4) at endian.cpp: 58

BEPATE T —MEM, MPTE UAHURE, BR5S 364704080,
(dbx) n

stopped in printValue at line 36 in file “endian. cpp”
36 prntf ( “%x”, *ptr++);

(gdb) n
36 printf ( “%x", *ptr++);

FRITRRGER, EE, dbx MERFBRNEAYT S, T odb HUSLEHAL .

(dbx) n

stopped in printValue at line 36 in file “endian. cpp”
36 printf ( “%x", *pr++);

(dbx) n

stopped in printValue at line 36 in file “endian. cpp”
36 prntd ( “%x”, *ptr++);

(gdb) n
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37 }

(gdb) n

36 pontf ( “%x”, *pir++);
(gdb) n

37 }

(gdb) n

36 printf ( “%x”, *ptr++);
(gdb) n

37 |

FTEMBSRARAF AR | IR HTME -

(dbx) pi
i=2

(gdb) pI
$7=2

REFBSPITREST, A 81T

(dbx) n

stopped in printValue at line 36 in file “endian. cpp”

36 prntf ( “%x”, *pr++);
(dbx) n

stopped in printValue at line 38 in file “endian. cpp”

38 printf ( “\n”);

(gdb) n

36 prntf ( “%x”, *pr++);
(gdb) n

37 !

(gdb) n
38 printf ( “\n”);

S AT R printValue ¥4 .

(dbx) n
1234 5678
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stopped in printValue at line 39 in file “endian.cpp’
39 l

(gdb) n
39 |

Bz, M3LE—-1FE:
(dbx) n

stopped in main at line 64 in file “endian. cpp”
64  ptr = (char *) &temp.s;

(gdb) n
main (argc =1, argv = Oxbffffaad) at endian.cpp: 64
64 ptr = (char *) &temp.s;

R IR AR

(dbx) where

= > [1] main (arge = 1, argv = Oxeffffb44), line 64 in “endian. cpp”
(gdb) where

#0 main (arge = 1, argv = Oxbfffaad) at endian.cpp: 64

BEPITEIT—NER, BHETE 64 THRB, BRE 65 FFHRM.

(dbx) n
stopped in main at line 65 in file “endian. cpp”
65  printValue (pir);

(gdb) n
65 printValue (ptr);

WIAZATTE ‘primtValue’; W, gdb BREEIF EPRSN.

(dbx) s
stopped in printValue at line 34 in file “endian. cpp”
3 for(i=0;i<4;i++)

(gdb) s
printValue (ptr=0x8049a14 “4 \ 022xVABC”) at endian. cpp: 34
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34 for (i =0;i<4;i++)

MR E (i dbx REHRTTHERIRIT, Xt gdb MR EERE); HR dox RN BE EF
B BB AT T —47, 1 edb IR 21 208 F 77 K 947

AIX - (dbx) return

12 34 56 78

stopped in main at line 71 in file “endian.cpp” ($ t1)
71 ptr = (char * ) &temp.c;

Solaris - (dbx) step up

12 34 56 78

printValue retuns

stopped in main at line 71 in file “endian. cpp”
71 pir = (char * ) &temp.c;

(gdb) retumn
Make printValue (char * ) retun now? (y or n) # 0 0x804881f in main (arge=1,
argv = Oxbffffaa4) at endian.cpp: 65

65 printValue (ptr);
(gdb) n
71 ptr = (char * ) &temp.c;

BRBT—MER, BSTE 71 FHRBIEERE 2 7HMRR.

(dbx) n
stopped in main at line 72 in file “endian. cpp”
72 printValue (ptr);

(gdb) n
72 printValue (ptr);

WA AT B printValue:

(dbx) s
stopped in printValue at line 34 in file “endian. cpp”
34 for(i=0;i<4;i+4)

(gdb) s
printValue (ptr = 0x8049a18 “ABC”) at endian. cpp: 34
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34 for (i =031 <4;i++)
BEFERTY: (%t gdb WRERAHMIIT):

(dbx) step up

4142430

printValue returns

stopped in main at line 74 in file “endian. cpp”
74 return 0;

(gdb) finish

Run till exit from #0 printValue (ptr = 0x8049a18 “ABC”) at endian.cpp: 34
4142430

0x8048832 in main (argc =1, argy =Oxbfff9d4) at endian.cpp: 72

72 prntValue (ptr);

(gdb) n

74 retun 0;

SRR

(dbx) ¢

execution completed, exit code is 0
(gdb) ¢

Continuing.

78 56 34 12

Program exited normally.

BHEATR.

(dbx) quit
(gdb) quit
7.5 NG

$EH%TEWKWW%EIEM§ﬁ%%ﬁ¢Oﬁ&%ﬁéﬂﬁ&ﬂ%:ﬁ&%ﬂ?ﬁ
Ik BRART . RENARF. REKE. RESHANZTEHMRER, B4, Kb

BT AREERNIRF . BURU— i TR dox 71 gdb VRB B FIB R MM T4 50 T &
B,
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FERHEUTRE:

» TR R ERE R G A M
» ] Endianism
B 20 I & i 1] B B i 3 B N AR T

EE, NMABEFREMN - MEFFER—FMRMEREMAEN . ENERE-T%ES
R, HAFR-MARES. AW, BIBHE, RENARFTUEARMESR ()
BAFEP T REBHEHARSHRMRZHMBGTHEIMR, BER—MIENEEA
9 N RRF Z HIRRILE R ) B

R, FEPALIMCF S THE, ERAEETFBRFARBRES N IE, B
WRE—ET AT B TARBIL A PR,

FEEXBN ETEBRE— N BATE, BHEE-FHMRERS, URBHED—
MERARES (HRLAL) . FEATRLFBREERLASHRAET E R,
BRVRHEHANCRBME, BB HNEG 8, M HENARES (D%
Fl) B RABAMNF AR DN,

NMEREENR, ERRAKE-TE: B BERERARES, BN EWAH
BFHAR®D . SR~ RIRMRER, §—FERENEHRHIER, 8- EEH
BEAETHITE,

8.1 BHEEFHERERS

WRERRKON AR BREBS —MRERSG, W (FF4) BIRBESKIF M B9 6 0
WRGEAMRRSHESRACIGOHISEN TS, XBARARR: AEFRAY, &
HA—A I BRI HLREES B ME R R TR MRS

HE—A C++ NARTN, B TRIFT ARG RFSESHYE LS A RREE
GHRB, REIESTELTY C K C++ WEBEPED], FIENT.

» # define 1 # undef

b #if, #elif, #else 1 # endif

p #ifdef, #ifndef, # else Fl # endif

» #if defined, #if ! defined. # else I # endif

BOERGEZEMNZ N Z —BEABIELA, Microsoft Visual C++ ®F X TR I B
%EOEME%DmeIHMRﬁHHm.RETuﬁﬂﬁmmeﬁwmun+%Fm&
WA, (HXSRRR RN (T A IR R G P BRI EE
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I R IX SRR B R 4 K BB LR C++ PARRER BB M EM IR LR, HEH

IR BRI .
» DWORD =32 i LIS B %
» LPSTR = 32 (48 MR i35 5 .
» TCHAR =The  TCHAR: 7& TCHAR.H "% & L MBI AA, MRAERBME P E L

T4¥5_ UNICODE, M| TCHAR #5E XN wehar t; BN, XFHEHF MBCS 3%,
TCHAR 87 LA char (wehar  t BREAL Unicode EEFRIERE, RE53NARKS

char Xt RE f# 16 (LF4F)

A=A BB TR AL E (RE) WA, TEMFTRIT ViR E R —
RGEIENAERA, SFE4S O ARR T UM A TS RE R — 1 B

/t

** The 'time.h’' header file can be found in one of two places

** either '.../include/time.h'

** or '.../include/sys/time.h'

*/

#if deﬁined(INCLUDE_SYS_TIME)

#includec<sys/time.h>

#else

#include <time.hs

#endif

vid getTimeOfDay (int time_secs, int time msecs)

{

struct timeval t;
struct timezone tz;

#if defined(TIMEONLY_GETTIMEOFDAY)
gettimeofday (&t) ;

#elif defined(TIME_AND_TZ_GETTIMEOFDAY)
gettimeofday(&t, &tz);

#endif

time_secs = t.tv_sec;
time msecs = t.tv_usec;

}

T XL BT R T B R B B 7 3 Poem I Vsem 43 BI#E Microsoft Visual C + +
UNIX C ++ 0 Java AL I, UNX BRAG XM PMLY, S A3k Sk 08 nfr
fERIZ (macro) FIZHF System V RABH POSIX R, LASZHLM R AR BRI X 5%,

8.1.1 Microsoft Visual C ++ IS BB & 1%

// Psem - block while trying to obtain a specific mutex

// mutex - the ID of the mutex being requested

// seq - used to identify where in the program thig routine
// was called from
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void Psem (HANDLE mutex, int seq)

{

DWORD stat;
stat = WaitForSingleCbject ( mutex, INFINITE );

if (stat == WAIT FAILED)

{

printf ("Error lock - %d = %d\n", seq, stat);
exit(1);

)

// Vsem - release a specific mutex

// mutex - the ID of the mutex being released
!/ seg — used to identify where in the program this routine
// was called from

void Vsem (HANDLE mutex, int seq)

{

DWORD stat;

stat = ReleaseMutex ( mutex );

if (stat == Q)

{
printf ("Error unlock - %4 = %d\n", geq, stat);
exit (1) ;

}

}

8.1.2 UNIXThRI&EX%

EUPREAME PM.b', RS INEBEEL RN RGBT ST 4 X
KHE

/a—

** Porting Threads

** Macros that distinguish between the two most popular threading

** models on UNIX, System V threads and POSIX threads
[ £

** PM_ - PortableMutex
x*

** Name: PT MUTEX - Simplest synchrenization object

** Description:
LA When operating system gemaphores are used,

* this is the simplest form of synchronization object.

*/

# ifdef SYS_V_THREADS

# define PM t mutex t

# define PM_init (mutexptr) mutex_init (mutexptr, NULL, NULL)
# define PM destroy (sptr) mutex_destroy({sptr)

# define PM_lock (sptr) mutex_lock (sptr)

# define PM_trylock (sptr) mutex_trylock (sptr)

§ define PM_unlock (sptr) mutex_unlock (sptr)
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% endif /* SYS_V_THREADS /
4 ifdef POSIX_THREADS

# define PM_t pthread mutex_t

# define PM init (mutexptr) pthread mutex_init (mutexptr, NULL)
# define PM_destroy (sptr) pthread_mutex_destroy(sptr)

# define PM_lock (sptr) pthread mutex lock(sptr)

# define PM_trylock (sptr} pthread mutex_trylock(sptr)

4 define PM_unlock (sptr) pthread mutex_unlock(sptr)

4 endif /* POSIX THREADS ¥/

XRERIEBETERRBRE:

// Pgem - block while trying to obtain a specific mutex

/! mutex - the ID of the mutex being requested

// seq - used to identify where in the program this routine
/! was called from

void Psem (PM_t *mutex, int seq)

{

int stat;
// request a lock on a specific mutex
gtat = PM lock (mutex);
if (stat != 0)
{

// if the request fails, report error to the user

// do not try and recover
cout << "Error PM_lock - " << seg << " = " << stat << endl;
exit(1);

}

// Vsem - release a specific mutex

// mutex - the ID of the mutex being released
// seq - used to identify where in the program this routine
// was called from

void Vsem (PM t *mutex, int seq)
{
int stat;
// release the lock on a specific mutex
stat = PM_unlock (mutex);
if (stat I= 0)
{
// if the release fails, report error to the user
// do not try and recover
cout << "Error PM_unlock - " << seq << " = " << stat << endl;
exit (1) ;

}
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8.1.3 Java HRYERE S IF

// Psem - block while trying to obtain a specific mutex
// pos - the number of the mutex being requested
public void Psem (int pos)

{

booclean flag:

System.out.println (threadName + " RequestLock");
synchronized (Dinner.chopstickLock [pos])

{

flag = Dinner.chopstickLock [pos].booleanValue () ;
if (flag == false)

{
Dinner.chopstickLock [pos] = new Boolean (true);
System.out.println (threadName + " AcquiredLock "} ;
return;

while (flag == true)
{
synchronized (Dinner.chopstickLock [pos])
{
flag = Dinner.chopstickLock [pos] .booleanvalue ();
if (flag == false)
{
Dinner.chopstickLock [pos] = new Boolean (true);

System.out.println (threadName + " AcquiredLock") ;
return;

}
}
try {sleep (20);])
catch (InterruptedException e) {}

}

// Vsem - release a specific mutex

// mutex - the number of the mutex being released
public void Vsem (int pos)

{
System.out.println (threadName + " Veem " + pos)
synchronized (Dinner.chopstickLock [pos])

{
}

i

Dinner.chopstickLock [pos] = new Boolean (false);
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8.2 BHEIMHNEHTA

fExt %, LR ERAERMEMEE, A nel 86 KB AIHLEE A A A RIS
aro FILL, FEASK—EAEF, —MEFRREXEIFHY-EZEMAEBE, XX
PH “endianism”, & E5BHEENEFRFNY LA X,

B, BofJUE, WAEEEREHTHN o4 8K, LT, —WE0E 32 (80, tatRin
R (integer) MK (long) b 2 M RNTE, RERNE, XUEKRERFREEEX
PR ER A,

8.2.1 ¥ Endianism

THER—%ET endianism B F £ W,

f# £ 7 “Big Endian” F1 “Little Endian”, 528 )L 8 Y (RIVEIHT) PROF M
R LR HWRE T EEM AR 505, Lilliput 7 Blefescu, M2 R HE IR E N
RERGEW—t (KB —RE R/ N—5%) WM, 7 (EFIENED) %, Lilipa AEREES
HI/M, T Blefesou AERKMEWERAN, MITIRSERTK, ERIGERT, RES
— A BFH BRI E T (BB BN, most significant or least significant) &3,

JBT Big- Endian F & (BB QIFETERT) B9 Java VM HHEHL. Jave ZHEEISCHRE R,
1BM 360 LA B AHKH) KB, Motorola 68K FIE K EIH,,

Blefescu A (Big~ Endians - 8) FIBRIMTEM T R NZRBR M E S8, M6 HER
HRENTFHINAR, Big- Endian E4 5 B,

JRTF Litte - Endian ¥ % (BAZAIAFMETERT) 972 Intel 8080, 8086. 80286, 7 (Pentium)
A, UUKRTE Apple I FI4TH AMD 6502,

Lilliput A (Little - Endians BEE) ANy, ¥R ARENTE AR, BASEEHERE
Rt REABREAI S, ZHESHETEN. YHARRERENTNARN, Lide-
Endian SR#5 B8R T,

T Big - Endian UF KR, — M EFHHHBHGHI L CHEBLES (BH “%
") BIRIE, TR Lite ~ Endian MUFFEHE, — 254 SR KB A M B T RO BAR (25
(EH “NR") Kl X TABRNEES PEBNEH, WIEDES KBTI
FRIRREBIERR, METREK C S,

%E&%%Emy&ﬁmﬁ%UW%EﬁmBﬁ%ﬁ*ﬂ%%ﬁ%%%#@ﬁmﬁﬂ,
BIF RUARE— M EAFI: BB 5EWTE RONBREE K RBEA # ildef/clse 1
@¢oﬁ%%?ﬁﬁﬁ%%ﬁ%%ﬁﬁ%?&ﬁﬁﬁ%ﬁﬁ%ﬁ$~ﬁw,ﬁ%ﬁmﬁiﬁm
WE%WREOTEWM%ﬁ~ﬁ%A&%,@EiﬁTﬁ%ﬁﬂﬁﬁ%%i%ﬁ%%@ﬁ
ﬁ,%Eﬁ%?ﬁ%ﬂ%wﬁﬁoﬁ¢ﬂ§m%TE~¢um—&ﬁmm$¢,?EW@*

RAPTEREY: B ANFHEE . BB E, U REFIER,
/*
++ endian.cpp

++ This application is used to test endism.
¥

++ Expected results:
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LAd Big Endian Little Endian
A 12 34 56 78 78 56 34 12
*x 12 34 56 78 34 12 78 S6
LA 41 42 43 00 41 42 43 00
*/

#include <stdio.h>
#include <string.h>

/*
** This structure allocates 3 variables each of 4 bytes

** Each variable is a different type, this allows the example
** to show how data is stored in memory

*/

struct endian {
long 1; /* 1 * 4-byte variable */
short s[2]; /* 2 * 2-byte variables */
char c[4]; /* 4 * 1-byte variableg */

endian temp;

/*

** This method is used to print the four bytes of each variable
** pasged to it

*/

void printValue (char* ptr)

{

int i;

for (1 = 0; 1 < 4; i++)

{
}

printf ("\n");

printf ("$x ", *ptr++);

J
int main(int argc, char* argv(])
{

char *ptr;

/*
** These are the values that will be stored in memory
*/

temp.l = 305419896; /* 0x12345678 -» 12-34-56-78 #/
temp.s [0] = 4660; /* 0x1234 -> 12-34 */

temp.s [1] = 2213s; /* 0X5678 -> 56-78 */

strcpy {temp.c, "ABC"); /* 'A'-'B'-'C'-<end of string> +/

/*
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** Set the pointer to the long variable
** and then print the 4 bytes of memory
*/

ptr = (char *)&temp.l;

printValue (ptr);

/*
** Set the pointer to the short array variable
** and then print the 4 bytes of memory
*/
ptr = (char *)&temp.s;
printValue (ptr);

/*
** Set the pointer to the char array variable
** and then print the 4 bytes of memory
*/
ptr = (char *)&temp.c;
printValue (ptr);

return 0;

}
248 ] Microsoft Visual C ++ WIRXESRZ AR, FEX—H] 0K,

[-]temp

|-- a 0x12345678

|-- [-1b

| |-~ [oxo0] 0x1234

[ f-- fox1] 0x5678

[-- [-1c
|-- [0x0] 0x41 ‘Al
[-- (0x1] 0x42 'B*
[-- [0x2] 0x43 e
[-- [0x3] 0x00 "

R, HXMEFEIH, BRNGRE

78 56 34 12

34 12 78 56

41 42 43 00

HER UNIX C++ HX MR UNX RE T B dx TERER

$ dbx endian

dbx > stop at 30

dbx > print &temp

0xeffffads

dbx > examine Oxeffffad8 /6x

Oxeffffad8: 0x1234 0x5678 0x1234 0x5678 0x4142 0x4300
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RIFEiTh, BEIRESRE

12 34 56 78
12 34 56 78
41 42 43 00

LA Linx REFH) g++ WEXMEFHFEA Linx RETH gdb T E A2 AFRRT

§ gdb endian

gdb > break 30

gdb > print &temp

$1=(endian*) Oxbffffb8c

gdb > x/3x Oxbffffbsc

OxbffEfb8c: 0x12345678 0x56781234 0x00434241

BFTE Linx RETEITH, BIMERE

78 56 34 12
34 12 78 56
41 42 43 00

8.2.2 32{i# 64 GINBHLLE

HAT, MIERBASEHER 32 a8, XEEN TR 2 Aokia g, 24
FEVFRIFUTIE] 4G BOHE % ] . BRSO I 74 A/ NS BER  32 i, I F AR
IR, BRASIRH (8 R 32 3 64 i, #ETTRMIR FIBLEE O BB G MBI X ok, 5
O, TR E, WA SBROFRNRR, BEREERFETR, —ERTEA,
R BHTA 64 (B KBRIBIRARY . T RTRE K 32 (IAUHLEE, EBORERT R AN
BhEE, DeBREYRRE,

BH 64 LB R B RIS E R 64 1, TOREVRE R 32 Br. 64 RLMOHLEE i
BIF R IR 2% 1.8 x 107,

8.3 RBEIIFAIES

FURBENRRF TR0 EEL. BRNEEARTRE, YT, 25
Unicode FFRERAMX T, URBRHEF,

ElsBERy sn’, BRE V. BREEN 18 MEL, HIERLAN o, X4
o, FRETHERD ‘Non’, BRE U, BEBEN 10128, BALRLN .

8.3.1 ER{MANL

ﬁ#%@%k,%K%ﬁﬂﬁﬁ%ﬂﬂﬁﬁﬂ,ﬁﬂﬂﬁ—?ﬁﬁﬁi%FﬁW%ﬁﬁ%
ﬁﬁo

ﬁ#%$ﬂ%%&ﬁ~¢ﬁ#?%,ﬁZﬁ%T—¢ﬁﬁ%ﬂE,ﬁﬁﬁ%#E%§%ﬁ
Fﬁ%%ﬁﬁo¢%%@%ﬁﬂmﬁﬁ\Eﬁﬁ@&%ﬁﬂ%oﬂmﬂ&&#ﬂukkﬁ%
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AL

UM EE BT R 2R RES, REERREABAN. HK 18 MEHTEL
WAL R S FRE R —FE X, RN AEFERMULZEE TIINE.

> LHMAHBF, UREEESESIHX THE,

> ERABFATACE, O R RSSO B, BRI A AL,

> SRR,

> AFERARANR (MBHEN) ARTHERBRTEAXEL.

> SCREE AR, AR AN TREEAREIT & MR AR R R

AR i18n ANERHF Unicode, {EEBLRERKE L i18n TEMFF RFMED, — IR
FRERIES METERHTE, EREFHAT,

8.3.2 HRARFERLHREZRNEE

BN AR ERML, A—-STELRNEANE, CIEDTREAKETEER
BARPHIES . BEAMSULRSRE . XRLBH— T R LHE RS HEK B A
BF, $EFERLN=ALRERE.:

() AEIESER, PABNARFHTHENI RS THERLR,

(2) RERAMOCIL T BRBRIZ

(3) RAEXTZA locale T #,

B SRARANE, A-JOLRB5ARBARELE (FBL. Fuhlh) ni

ﬁﬁﬂ*%%w*,%L&ﬁ%&ﬁéi%ﬁﬁﬁ&ﬁﬁﬁﬁ??iﬁi$(#%ﬁ

HE) RBUAERNET, SLHBXIALEBHAZ G,

Ao, BRABRANRENEE, IALEREEHBAR MRBATEE) HRA,
RIFIITREMNEREBARP . XEFHWIIERPATHRE, AR S kil
HERAMBME,

1. 2BDESER

REHFHN ARG, SEECIRS RAGERERD 5 IR R AT
BIPR. XEMELZ — R AR SRR SR RN BRSBTS, B
FRPREBTIRDEEBY,

A, RPRERSAMESESLNAD, XEABEE (BERRTF) FES.

> 1P BREEE

> OEXFHBIRRA

> BTN, 5IRNABRETNELHA

> AR . BEiRRgE

ﬁEmFﬁmmﬁﬁﬁ%mﬁﬁﬁE~ﬂ,@5%%&%&%%%%&?&@&%%%0

2. BEXAAEHER

BURFRRE —BREN, MY SE—RABR. L — MR RS 5 b
FEREBEEE, WA MBRTBRAPEHOBARS (B8) HE—HMK, LEXH
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RN, BEHSIRS TR AR A Rt BRARGRTEIFSERT AR, HE
EEEE BT, AREE, FRETLHER, THEYEFAFR--LT 5,

B, YEEENEEBYREN, ‘SOP' BREEL; AR, E—1MXXHORLE
B F R, EEAMEEA—MERM YIELD', H—AUER ‘GIVE WAY , BF AT
AR S A BB REFEBEA P AEMRBENEE, EEMAEEERMRE,

3. REF B locale BT H#F

1o FAAR (8 R locale M 5 I FH 2 7 0 e B M 48 AN AT 1k B A F setlocale () AT
BERRH R E ., HIMETREHAEEIEIT,

LANG XA EHE YA 1C _ ALL fiifh LC_ (LC _ COLLATE, LC _CTYPE, 1C _
MESSAGES, LC _MONETARY, LC _NUMERIC, LC TIME) B, . YHIBHF
IR locale 7328, RLARF W AR M E B EHIRERMBAETNHABES. MBE
MR . H A RE =X R A

LC_ALL XAZRHENH locale FHRMEME, EFEL LC_FFLHHBETE (1
COLLATE, LC_CTYPE, LC_MESSAGES, LC _MONETARY, LC NUMERIC, LC TIME) I
SFAER LANG ¥, LC_ALL IS BENKERERSH,

LC_COLLATE—MRE XMEEHE FANEEN locale 2K, CREEMELY
ANHFFHNERER, CEEH TEIHENLANLEATBITELR steoll () Fl
sicfm (O B% BIAMES (REREEHHMRATREES) AU AR 17805 608
o REEN, YBEFRINFESFHENTHEERNRFZINTE 30, T8I0, S5
L, 2" 5 A BARE, ‘Y 5 B BBRARRE, EEFED, CIEFRMEEEE,
RERERAREAR sremp () ALY Az 7 R BN L4 TF Bt R 20 6T LB 510 230 45 HEPE
semp () HREAEHAFUFTAMILE, XEEFEEHERRE “A<Bca<)’,

HAEBTH MBS AN RN ZRRENE, REUE N FRHKNE B —— ik
$t. FREFNFRBREMEAR, EFNED, REFHMEERNE . EEHE 0L
BEXXRE,

ARETHETRTRHEHRINN, RESIIHRITLO TR, FERETIER
@%%*ﬁﬁi%ﬁom,m-a-#K%ﬁ%gﬁ&W%EW%ﬁ%$&oE@%%ﬁ*,/
0- YU AREERRIAMET, XAEHH CER PREL (40 isupper () Ml islower ().

LC _ CTYPE—R 1B AR B F AL R (40 tolower (), toupper (), isdig-
it (), isalpha (), mbiowe (), wetomsh ()) & locale 433, AR B TAE N M0 A K
%m?%M?Wﬁﬁ(m,$$%ﬁ§?ﬁ?ﬁﬁu¥ﬁ%ﬁ%(m,$ﬂ,ﬁ?ﬁ@%)ﬁ
FRRBTH. IMEROIMIE L (MRAHE) B SEIALH.,

LC_MESSAGE XFRHi5E gencat. catopen. catgets F catclose 8 i (I B4 KINAL B
T E SRR AR BRAE— R RSN TF (WAEREIREE) MERHE
¢bo%%EE@&@—W%%%EN,ﬂﬁ%%ﬁﬂ%@ﬂﬁoﬁ¢§§WEM%X(M%
HEIE) RETIARN, E LC_ MESSAGES RiZ B WaRLss 3 R B 4E IO W Al =
A S RISCAL SR, |
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iRAR: THRALEZIAEL, FOFH—RIRATHFOERELIAEIL (RERLY

BlFRMT-ARFZENLY, REERBXERLHHX),

LC _MONETARY XMERBEHRTAMIMAES, ZFFEAEUITERBERFREAH
HHBAERARTEL. BS5EZE 8K TETERRR. — MRS TES 1000 dollar &
Fnek, XABBREEMETEMNERK T, B locale AR, ETXARRN USD, Mg

KICH B K CAD, B R B RTREEML, BFASGHaT gk,
FEEETRTIINES
LC_MONETARY
ESEFERT4S
int_curr symbol
currency_symbol
mon_decimal_ point ""
mon_thousands sep ""
mon_grouping e
positive sign
negative_sign

XA ERHAE X (MFEHE) BESLIMELN.,

LC_NUMERIC XTHBHTE locale 48, HARRERRTAPaSEEL
(30, FOARFERBELFA) . printd () 7 scanf () FEERAL VO BAE, LR strtod ()
WFRBHERER . BFMEPERRMES PRET TR, TER, FELIHEK
FREAFRBWER, TERAG prind () ZIHOEEREED, BOFENEREFLE
BE TR L.,

FEEFHVIES%%

LC_NUMERIC

FETIHEETEHES
decimal point "<periods"
thousands_sep e
grouping e

R RBEHAMIE L (WREHE) B5TIAELN,

LC_TIME—RSAMEE X ERHE B HAREER SR locale 225, TR st
fime () " HIR I RBEITH XM ERNEMIEL URERIE) B5TIALN, HEM
R R RS, WERMRNKE, B—FRE—ANS—%. ARMERTTEZNBEEE
(F DateFormat) , #REFFEMIEX. (B TimeZone) UM FFIAE AR,

LR AT B locale EREGHIF . HRRKATE th MBI F locale MITE ., —HE M
ERGHIBINLE .

$ locale
LANG=en_US
LC_CTYPE="C"
LC_NUMERIC="CH
LC_TIME="C*®
LC_COLLATE="C"
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LC_MONETARY="C"
LC_MESSAGES="C"
1LC_ALL=

BT locale B W British English, 2 /R&H locale B E ;

$ setenv LANG en_UK
$ locale

LANG=en_UK
LC_CTYPE="en UK"
LC_NUMERIC="en_UK"
LC_TIME="en UK"
L.C_COLLATE="en UK"
LC_MONETARY="en_ UK"
LC_MESSAGES="en UK"
LC_ALL=

B X B Tocale HIRLE

$ setenv LC_CTYPE "en US"
$ locale

LANG=en_UK
LC_CTYPE="en US"

LC NUMERIC="en UK"
LC_TIME="en UK"
LC_COLLATE:"en_UK"
LC_MONETARY="en_UK"
LC_MESSAGES="en_UK"

LC_ALL=
VCEIEL L SN
$ setenv LANG en_US
LANG=en_US
LC_CTYPE="C"
LC_NUMERIC="C"
LC_TIME="C"

LC_COLLATE="C"
LC_MONETARY="C"
LC_MESSAGES="C"
LC_ALL=

8.3.3 BFWHNETFHE

$$$$ﬁ%¢,m~¢$¥ﬁ8&%ﬁ%$ﬁoﬁﬁ?ﬁ%ﬂ%%ﬁ%%ﬁ??ﬁo
ASCHL FHESR T RFWFHE . NFHFREDR, FENFHR 16 (OEIEES, R
REAFHEER NER,

WPV FHERSRKEE

@Eﬂ?%?ﬁ%ﬁ@%-Mﬂhmmw,ﬁgﬁm%)WEWE%T%E@%%E
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FRHORLIES, BEEFTRENTHRBEET ANSI XHH 256 1, DBCS #, JEIFAEA
16 fuRameE, BMERRBMNFET. 16 RRETER 65 536 M7/, ALiEETEXHFEAR
EST . Fin, HEFREFBRHEXT 10 000 B NF4H, ‘

FEEA DBCS Mt X—RfEHE . HAMBE —EFYRNES AR aEE T
£, FUBXERNEFZTEHE YHMERRE—, $5 ASCI FHEREA—F, Xt
BT FRE (SBCS) PRYFEILTAIB BN DBCS FHKE T (lead byte) s BI—AHEH
M—MRBFTHBREEF IR R— M UENER. A ETHREEE R SRR RE,

%AH: DBCS & —A5 Unicode R 65 FH £,

I RIHE DBCS MR AR FFRT, MRS RN T ILAE:

» Unicode. ANSI # DBCS 2 Ja]f¥ X %Il

» DBCS HFFIFRF & L

> DBCS “F4F 5 b R

» DBCS F4F H 5

> 7£ DBCS 55, 40T IERHb B 7R RIFTED 4

> AfTAL A T R RS

» DBCS #RiR4AF

» 3 DBCS {4

» &R} Windows API

RT: FRLH DBCS W B ARAR —MAFH RRMNE, AR EAARALEL

AR DBCS 83 R 247, M ERAH FRAL AR EN, §TFHHEN. ALE

FRAGss B AR,

8.3.4 EFH®

%?ﬁ(mm_aﬁ#%—ﬁﬁ?%%%%??ﬁ%ﬂoxﬁ,ﬁ%&ﬁ%%,M&-
laris, #f wehar _ t KK BERE XK 4 T4 o 3K Unicode BRUE, BLACH B 4LTEHE M 6 0O 422
ﬁ,@ﬁﬂﬁﬁ%ﬁﬁ%@ﬂ?ﬁ,ﬂﬂ%ﬁk~¢%$ﬁoE%@&ﬁ?ﬁ%ﬁ%ﬁﬁ@i
%mﬁt¢,%u,ﬁmﬁ%ﬁﬂuﬁkﬁﬁw$ﬁ%%ﬁﬂo

_¢ﬁ$ﬁ$ﬁ$ﬁiﬁﬁ—¢WMmJ[]ﬁﬁ,#ﬁ*lwﬁmJ*%ﬁ%ﬁoE
A&H?ﬁ%ﬁﬁﬁ%?ﬁLﬁﬂ%ﬁmA%H?ﬁiﬁﬁ—&ﬁ?ﬁom,U\Wﬁﬂﬁ$
ﬁ%?ﬁ%%ﬁﬁNmLo¥M%,EA%H?%%WE%W@?ﬁLﬁW%EWA%H?ﬁ%
FARA—NREHFHSH, W, L Hello",

ﬁ#,E?ﬁw$$ﬁ$ﬁ£m%W#§EE£,ﬁﬁﬂﬁﬁmo%%,g?%ﬁﬂﬁﬁ
RRBSTR—MUX MRS, T Unicode SIS T FIRt Fmtt 71 AOFFE 345,

8.3.5 Unicode

Unicode J&: 16 fURFFRR, EA—-Mi—KER (0, FREEFFRNEIRS) 4
BIUF LA RN FEERENREFHE, ERABEFD, Unicode FARME * wehar
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U BHREREAER, LIT2XT Unicode HES BHJLEA:

p 75 HETHALA A, Unicode bRMEALS T B 24 RS FEBIA A 30 000 LML K RIS FRE .
R ETEM. WM. FE. M. BDE. EWNAKFEBXNEEREES,

» Unicode 5 Unicode Consortium MIIHF, H— KIS B AI1[E htp: //unicode.org/s & JLFF
SRFNE S A A Unicode, Visual Basic 1 Java LR M XM BMIEES o

» Unicode RIF—NMERFEREFET, BIE W ABREREL BTN RBE TR, &5
BN HRERATS S S, YXAREREREDE, S XAMREREL, BIR
ATEE (BHE) —MFEXE N HRT,

» Unicode TIFZESHE, BACEBESHRA LNFEEENHEE. RAEREEHRS
FRREEE B, UXFHFEYNFER, RERBER I XERBPRESHIES.
ASCII #1 Latin - 1 ZAF Al g3 Unicode F4F o

8.4 WHEPRHFHPEML

AT RERHEE BRI FRBARAR AT, BERXT Microso ™ HRIES TR
BRI, Java MM BRI TARERIE, BRAR, EdREX TEAFHX
#, T ES%®,

8.4.1 fIEHEBER—UNIX

HEHRE—MESHIES PRE—BAEB T, R0 8 THAEMBR,
BRRIERF Y locale $L B, Hti B FH— N8 BRIHE,

HEHRXHHTRERRNEXM, S8NARFEENEEXA, XLl 8 AT
AP R EE AR RERAER.

HERXASARZE, ENERENEERR, K5, X8 HRWNAERATRICH
BAEBXA, BEHREUA TN XARTERERE RN AT,

DTFRRTRIR ., HRAERHEE XS R.

> AIE—H B

» A —MHE HFE—UNKX TEf# A gencat

> FN AR BRI E XA ——CiEE LM AR catopen. catgets Fl catclose

1. I~ REX

ROIEMEXAEXM, TTLABEM A HR ST — 30, WANBRAME (D). &
—&HBE R TRAMHE AR, IRAETEREANRERRAS, XEBBEFTA
ARTAFWEE, EHRATIL. BE, WAHBIE. TEE—MYEEHHT .

1 message-text $ (This message is numbered)

2 message-text $ (This message is numbered)

OUTMSG message-text $ (This message has a symbolic identifier \

called QUTMSG)
4 message-text $ (This message is numbered)
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BIRHE R, FEET—LRAN .
> HE D EBHFRGHE XA B BHE T EHFR.
> ERMHBEXAET, HE D ELARENE, ERLES, Bl 0 A E—MERY
HE D fE,
EHBRIGPMER AR LTZEN RIS B S T s IR, R
RARAES (dollar ) FEEL -2 Tab 7, RERERLA, FEHRRE—MEBHH
¥

$ This is a comment.

ERA S M BRI SRS ENNE AR, 558008 DEMBEB, %D
Ll BERARGBRAZR. LR, BBRIERRF RSN A AT IR X e
BRI ATLLBSMIN L — vk, DAE B2 A Y B oA B AR B9 L F SO,
—MERNEERERHARGOR ST, RTREREAROERNE, REX—SEREE
H: ARERHE. MRMHEAKTHEEFIRRNE, Ba, EROHENLLERL
Ko MAEAERIRRER (I%s, %e, %d) RENEL, HEWER, EBRLESTE
AHHB,

HBXFEEHT—T BAENE DHEENZSARNTE A, HARAEE, BT
HEXAWAR, BLFH \ BFHBEALEET . \° LR —FHEE—
ME, EWTEMOHT

5 This is the text associated with \
message number §.

LI RRE T A RTHR A

This is the text associated with message number 5.

EHRXETMASRES FASLFERF \°, RN AR AN S0k,
XERFBRF AT .

\n FAT T 5

\t KY- Tab FH

‘v BH T FH

\b BH (backspace) EHF 5

\r GELEZ

\f form - feed FE4F

\ A FH N

\ ddd ShAERA /A E R BT dd RAKN\SEHHERBEROE TR, BET
h=f A ER e

WREFRHETEAARUTEER, PIREFANRASIRE 2,
Uit S EENFHER, 1, FRSH \BHEENY 4, BBRS 2.00, H
\ 0442.00, MIAER \ 442.00, B, 2REBIRAT 0 AR A — 5




s # M 203

(%)
\ xdd SlmaaRE AR T d Brd P AEHBEREEN AT ZH.
BEUBNATARHERE, FOAaFNmN o, LBREmgR (W)
ddd P )
\ xdddd S5l A AT AT ddd ZRBH A REEAD AN NE N F
7. BEV RN+ REEE, FOANENTN O, LIRAEFEER (L
\ ddd A IEEH)
RAEERRMEEXF EEME, HEXAERAPEMARANGEE. REREAEH
THREABH, HFNZEEMERREREIK, A0/ERATRIEXMER, UTR
BN ANTR 9 7H B SOAR

Unhelpful Message: Value out of range
Informative Message: The range for the value is between 1 and 99.

ﬁE“WMmmdm@"ﬁmF&ﬁﬁﬁ%%ﬂ;ﬁ%ﬁ“%umyhﬂm@mhhMm
1 and 99." 63 R A% A9 BUETE BIERR L 2R T R
HBBEHRBHETFERIT .

$ This is a message source file sample.

$ This is a set of messages.

1 The specified file does not have read permission on\n
2 The %1$s file and the %2$s file are same\n

3 Hello worldi\n

$ This is another set of messages

11 fieldef: Cannot open %1$s \n

12 Hello world\n

2. QIZHBER

B ARG AN AN SONERE, HFETHI— M NEE R, WEE R
RARMIES, RERAMBER, I TIBABREREREHBAES. TOE— M NA
H3%, ARYMS gencat SR T W BB, A4 gencat HFAE— A HE D
BUBRMR R SCA B B3O, F 8051 70 R0 B i mmmn% THER, ™
AEHBERIM ‘messages.cat’:

gencat messages.cat messages.msg

w%aii#‘mm@ﬁm'Bﬁﬁﬁ,ﬁéymmﬁﬁ%ﬁﬁiﬁ*%%ﬂ%&ﬁii
fro MRBRUHREE, 4 gencat DIEZHE:,

ﬂU%%ﬁﬁ§¢%Ei$ﬁi#oﬁ@iﬁﬁﬁ%%ﬁ%%ﬁﬁﬂﬁo@¢ﬁﬁmﬁi
#ﬁ&@&ﬁii#oW%&ﬁﬁﬁﬁiﬁ,ﬁ@ﬁmﬂ%ﬁ@ﬁAﬁ%%E%K#ﬁ%c

. ENRAREHRETHNE

REMABFPHREAER, WES TELA.

» K304 Timits.h Fl nl types.h
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Fwdsy £

» WAL locale FR5E

> FTFE R

> S E A

» BA—FIEEXAE

» SCHHF

UTRERRBGRTE- N ARFTERERERPHEENLETR.

stlocsle TR lovale, A TIL7E sellocale, DEHIE B H #F 5 RENHER
LC_ALL 5 LC_ MESSAGES

catapen TH— 0B BRI — 5 R, ATFNE RIS E

catgets ] catopen THERIE, M H R HB—&HRIK

catclose L ENEE R

THEH CEFF ‘helle’, BRT MM catopen FESTFHERR ‘hello.cat’, it cat-
gets ﬁ&M E i[’]ﬁﬁg%/@» ’ *‘”EH Pl'illtf ﬁ%i%%/@\ ’ iﬁﬁ: catclose ﬁ?z‘*ﬁi E %o

}

/* program: hello */
#include <nl_types.h>
#include <locale.h>
nl_catd catd;
main ()
{
/* initialize the locale */
setlocale (LC_ALL, "");
/* open the catalog */
catd=catopen("hello.cat",NL_CAT LOCALE) ;
printf(catgets(catd, 1,1, "Hello World!"));
catclose (catd) ; /* close the catalog */
exit{0);

ELERBITF, FH catopen it AL ERBEEF “hello.ca’ . F3E75 B NLSPATH
EXTHEERABA . MEHE RN catopen RITHTFF, i catgets 38 B — 51
thello.cat” HRPHSEHBMEE. WRNEEFRERT, REFPREENL, i
catgets i% [FIBIARFRFE “Hello World!’,

IWRAET R NLSPATH SR8 B NLSPATH # 2 3R 8 H B ROBZ, Y
catopen Bl LI AL H ST — 4N 1 B B #5, bﬁﬁ#ﬁ%ﬂ?@?ﬁw%éomﬁﬁa
BRBBRE, RBH BT SR IR ARG %?NHMHH%M%%@
/etc/environment 3 {2,

BV FRBERIAN B MATEMHE G FRMEERESD, SNy
ISR MBRF R RANEE, BRREORAESES G RNEFNETE, TR
@%Eﬁ%oEﬁ%ﬁﬁ%ﬁ%%ﬁ%mﬁﬁu%LcjmwmmEi&ﬁ%cmm,ﬁ%
K&E%ﬁ@ENumﬂno%%ﬁﬁ%LcJuL1£_memnﬁummw*&&ﬁw,
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LC _ MESSAGE H &#EIA R C locale,
8.4.2 WiFEX#——Microsoft

Microsoft f2{8t T W CH, & T HigmiR BN AR FIITaT (E FIM s A b At
HEFRESINARTPARA TR, F—HERIENERBESE—REXHR, £
“HNFEEZEEH, —EHRANT,

1. B REXH

EFRAES, THF—-IREME, HBA—ANFZEER, B, XM FHBRERT
REARBEMHBXAFRS, R, BAXNFHEE, HUTSCHERES., dE
%%ﬁﬁ%%?ﬁ%%*%%Ei¢ﬁ%ﬁﬁ@%%§oﬁ%%%%ﬁi¢ﬂﬁﬂ%ﬁ?ﬁm
SERNFRER-BH D5IH, NARF U EEREEIERNES,

— RN FRBEREATF .

String Table

+---[abc] String Table
+---[abc] String Table [English (U.K.)]
+---[abc] String Table [French (France)]

2. ZH/EXH
FE—AMF RARRZ AR = R P G — MR — L R B,
(PR — B IRSCF R AE S i T A RAE B AT BRE Y o DRE BT 2L F I T AR

#ifdef _FRENCH

#include "resourceFile_f.rc
#elif ENGLISH UK

#include "resourceFile uk.rc
#else // default USA

#include "resourceFile us.rc
#endif

8.5 FEAERLEARE

RIFERNY, NARFLIBBITBAEEGHENREER, &SRR
LR, WERGBRETRARE, SFE%N— RO ARG ENAE, &
W —RHXNEE, W, SAEREEE. EERERE PR, BTy
FRES,

8.5.1 RU—ITERLEARE

RERFR BT, E¥PR=EASR. BIBE. HERBMTHEDR
Ho HE, FELFXMBBRZA, REEHET IS
> H AR RBER R AT EEH
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» R 45—~ B PR L LR R

> LB P R RO RS R

TEPRRBX LR, JF4R AR RYE & L AR Y Z AT 25 SRR L&

BT PRARVNRBERABRER I -ABHRLERES, RRABR—NER
B, RZBEEABHRRLAE, FESAS FLBROERRFORYE, FHRE
TS LR

8.5.2 WMEHRITMLLIE

B g MEHIER RN, BAELEHERAMABRFMNMKX, X R38N
=, UREARIEFRANIES

A, EEHMER BRI code page (0, BIEAITH code page H 936—1F & 1),
code page ETEHATE Y B REENFRAE, BELBEFREN. BFRENOETLESE L
BEREHWFH. REFSHETFRNL, TRHE, UFESAHEESHENFRNAEK
Alo ZERNATFSEME (Gak ). 8% (e ). K& (Wakm ). % (n
aPH ) BE (WakR ) RXE (WeHH/),, BIBSTEER,

HEEE, WP, BXHE X, HRANENFHAE DBCS FREI0RE, WRRN
FATRFF AT BEAE X LE3R5E T 3847, IRATRERS EL0H RIS TR 00 A0 B A0 B R OIS o O HE R AT A, 1L
TRUERL R RBA M T4

8.5.3 RERD

— M RBHONARTF AP REAHNEFBAGAR. AP RAELERY. XATH
RMSHKAXKEE, MAM., 8T, BERRNIRE. B A4 A XL
MR, ARLEMPRETERNTRAERETORE. OHRWAEREN, EERPR
EAA-SRFIRAMRISE, FAMEM T Q84T (5 R O P E A
5o W, BARRGRMIE, YFBEURETEN, KRRLREFAENERET,

8.5.4 &itAARRE

AP REPEMORRE, RE. B, TAKNERIIE SN2 8BRS
Ko B, WRHBEMEEGRP IR, MBEAREGA, IMREEE B
BB NRENRER, NESHIETR. B4, ERRMAE OB QLRTA N
Rk, DMRIEE A B bR X BE 55 5 348,

8.5.5 MiLNAERF

EWA-TERLHERR, ARERERIZ I ARENERSME RN EE
Fo WHBREENHBROREMRSRE, LRETIIN0 A B0, RERR. 55,
PIZNRAFAE BB & MK AR
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8.6 WitHRAE
AR A A, TSR BRI, BT S TR A R/

%

> SR B R
> RPFIRE
> ElpRmf

8.6.1 BIRNAERHEXSF

SRR MUK, SRR FA KRR DT EE S P SN E
i, PRIRTERENTRSOTERKR (SRGNECTASOREMRL).

FOURE (AFREERR) FHATHRAHRE
1-4 200%
5-10 180%
11-20 160%
21-30 140%
31-50 120%
S0 LLE 110%

8.6.2 RitEEMKH

EARTEMHE XA PR, ERERNERTRRFMAATERSE, BRIt
MG IRBIASAE XA KA o TE BT A A ML IS SO A TRET — 25 6], ke, A
LRI FHR S0 B 2B D, AR EE R R,

8.6.3 fEREHFMLE

SR BERR AL Y R A R BOE M, ER TR BN B R A R — N EE R
oo BB, REEAMLEEANE HEAXFES RN ERE SN, —Ee T
ERORERERN, BERCEERRE, SRRRAMRER, K% FELs,

> BATRTZRSNER, W, GAEHREEE, TAEERNE, EVERE—

MERFS
> ELHMAE AR, 1, FEHOAATHAAMIRNEER L, 54, e
ﬁﬁé%ﬁ%%ioﬁl%ﬂmﬁﬁﬁ%ﬂﬁNW@U%ﬁﬁ%ﬂ:ﬁ%ﬁ@tuﬁ
ﬁﬁ%%%ﬁ,ﬁ%%%%%oéEWAMﬁﬂﬁ%%%ﬁaﬁﬁm,E%@M$%
vip di AR T
>&@*Rﬂ%$§ﬁmi$,@ﬁﬁﬁﬁi?%&&ﬂ%%-?ﬁ@,ﬁﬁ$%ﬁﬁ
HIRTRZ )y .
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> AEFAATEZHAZERRFNEMAN, B, XOFELE, HEMKEE,

» EATAREAFHFBREGHEN, TREFLIETESREZRRNOXAE, B
sy BRI O HA/D.

> BB AMLARE, BARIEARE H 0 B3R 56 200 R i e XA SO B e — 3
MAGERERE A EREAERESSE, ERARAIZEITNARF KX MR
Ao

8.7 BUTHBENNAEFNERSEH

XA B G SRR IT SRR LA e 0 AT SRR 0 R R B A R A A B ok, 8
9 SRR B RGHWE A AN TRNTE B REW, X HREWS G T AR
HRBEBHNAMHST. 8’ AREACKHER, B THREERERRTS LN,
porting

|-- exposed porting header files
|-- package

|-- private header files specific to package
|-~ component

|-- source files directories
|-- object files directory
|-- library directory

BF
porting

[-- exposed porting header files
|-- messages

{-- private header files specific to package
|-- Unix message source files
|-~ source files directories
|-- Microsoft resource files
|-- object files directory
|-- library directory

8.8 NG

FEBERUHBEOEARE ., RN EEBEEUTILNFE.
> BREIFHERERS

> BHEBFNEGTS

> BHEBFNIES ‘ilsn’ 1 ‘1100’

» RPN ERBAML

» BitEE LN FRF

> BRitRFRAHE

BE, AT A XHBEAGER AERN B R,
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FERTREUTHE:

H

» I FERBHE R —Mrdk

» BN B R R E R

» %) make TEAYEH

» P EABERER TR

> I WTIC R AR F EARG LS A b

— M RRRFAEGRAMR =AM RE S, BIHAEH, ARESERE B, W%
BB, BREMNMHEERAB—HARIES, BEHSHETEPER— R, OFEEP
AR RABEARHEEERAN TR : nke TRARBEEEHTA,

AEF, RABEIHEWHEAR, EIAFFRESRERE . su®R, BIuERmES
Wik, HEBARTAR, SBEREAHRE,

9.1 FHIRAMHEH

A LR, SUSM RS BX —40tiRm, BESMTAEs N, AHHeR
FESCBLAICRY, A—el R T AR

B3 UHBE O REE, FREH

> IRMMTER M REG T BT R B 245, 18 E T by M E 8 2 80
WENE RS NERHR BN SBEER, EIANRSEFAREMH TR
BRI,

> WRSCHRES IR RN IIRE. W — D H R LI, LRI RS
BH, M4, KOBBALHRRIEAS . WRBAHRHIEFHOLR TR TH,
RAY R— BN L TR AR,

9.1.1 —BNIR

ERNZATRE— I TEPREESR, I, BRI ARBU—FEI TR,
AT ERETEE - REEN 1T, MALRANE, KRELLN 1 HER (FENHT
B, BT CETRBKIER, XHBRATLSHNER).,

/* comment */

B
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/t
** comment
** another comment

¢/
R ERAE T

/* comment */
ccde

code /* comment */

if (test == 0)

{
}

else

{

code

}

code . /* comment */

/* comment */

9.1.2 C++30HaIsc#

AT EREE R~ C v+ BHA. SAREEUTILAFE:
> — ISk, MBRECHFNER, aEEgnE R

> (T HRLeA Rk 3

> TR Ak S

R, BAOTEEAEHC IR,

/*

** Name of file

** What classes does this file provide implementations for
** What are the responsgibilities of these classes

** Who created the file

** Change History

o dd-mmm-yyyy (who made the change)
* what is this change

*/

/*

*+ System include files

**+ include files from outside of the project environment

*/

/*

** Local include files

** Done in this order so that local include files do not try to



F9# EAEFALAY 211

++ define something that could be declared by the system include
+* files include files from the project environment

++ Method Header
** Method Name

*+ purpose of method

*x Describe any algorithms used in this method
** Input

** method takes no arguments

** Argl - purpose and range of variable value
*+ Qutput/Return

ok method is void

*x return value 1 - when it succeeds

*x return value 2 - when it fails

** Change History

o dd-mmm-yyyy (who made the change)

ok what is this change

*/

<return type>
method name (data_type argument_name, ...}

{
/*
** local variables
*/

9.1.3 C++LHmidx

B e R SRR — M R RIEAR T, TR, YRERE— AT X
B, 9SS _ HEADER _FILE  NAME _H 00, MBEBREMREE L, Bk
MALG T IR SO ATRLTEMEE, B, MRS REERG SR
TR, MKW X, HHF—EABH, [ A%I#ﬁTAﬁgwﬁﬁoﬁ
B TBERRENEY, RMRRRERBENREL, EH e X T HE, &
B, B— kXA RE AR R IR RS 7 R AR, E%MMZ%¢ﬁ%%X#%K
4, TR AN EE, WRAERERRS S-S ARRN R RS R, —/ %
SCAFRRFTRE AL Mk SO ROALEE , TR R BIRR Rt & 50

#ifndef _ HEADER FILE_NAME H
#define HEADER FILE NAME_H

/1
** Who created the file
** Change History

" dd-mmm-yyyy (who made the change)

x what is this change

+f
/*

rt forward declaration of classes
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*/
class <clasg name>;
/%
*+ What is the super class of this class (if any)
*/
public class <classname>
{
public:
/*

** document the methods of this class that are for public
**  consumption
*/
protected:
/*
** document the methods of this class that are for use
** by this and derived classes
*/
private:
/*
** document the methods of this class that are for use
*+ by this class only

*/

/*

** For each variable (the scope if hopefully private)
*x what is the variable used for

*x what is it data type

** is the variable a clags or instance variable
*/

bi

#endif /+ _ HEADER FILE NAME H

9.1.4 Java T#HI3CH

Java BRCIFEI XS C + + BRSCHF P06 R SRS BE A AT
/*

** Name of file

** What are the responsibilities of this class
** Who created the file

** Change History

>k dd-mmm-yyyy (who made the change)

*x what is this change

*/

/*
** import files

*/
/*



F9F BAEFAPHE 213

** The class definition statement.

** Does this class extend another class?

** Does this class implement any interfaces?
*/

public class <classname>

/*

** For each variable:

** what is the variable used for

*x what is its scope: public, private or protected
o what is it data type

*x is the variable a class or instance variable

*/

/*

**  Method Name

** Purpose of method

*¥ Describe any algorithms used in this method
**  Input

** method takes no arguments

k¥ Argl - purpose and range of variable value
**  Output/Return

** method is void
*x return value 1 - when it succeeds
*k return value 2 - when it fails
** Change History
% dd-mmm-yyyy (who made the change)
ok what is this change
a-/ .
<scope><return types>
method name (data type argument_name, ...)
{
/*
** local variables
*/

9.1.5 BREEFRHRH

T BRI BARIMTHE BB HEF .
1. %4

SFRAFIUTE if - then - else iE/) . while 53R, for BIRBAINN, —FEW &M 5—A T4
RIE L, B4,

if (method_call () == some_value)

BT ERAMBT — M7k fR E 4 R R
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if (method_call ())

- EASTE— MBI, TF method _ call FBEH, BB LMKHET — /Nl BB LA BUE
2. if - then - else
B4

if (condition)

{
}

else

{

}
STEOERML, SRELFSHTRXRN, BE4ARRENIR.

if (condition) {
<code statements>

<code statements>

<code statements>

}

else {
<code statements>

}

3. for fEZRFN while FEZR
5 if - then — else A —H, AL SMAB L M—FTHFTHY

for (<initialization>; <condition_is false>; <increments)

{

}
il

while (<condition_is trues)

{
}

SHSR for FAERE while B89 FROUR 0 TR BN WRIER (I RFRBHLERI),
IS BRI .

for (;*dst++ l= *src++; )
/* void body */

<code statements>

<code statementss

il

while (*dest++ != *src+s+)
/* void body */
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9.2 BAMBRBEREN

UTR—BIF, EHBTITERA—BH M EREW, DHEEEnEH., LAY
— M HAE B M WANR, BEEIRESAMERPENTHH, FUENYE
I E B R

B HEREH TN

> AN IR A LR i SO

> LGB

> HAEAHA R,

> R ) AR L

> R HHETRESNEED

> RTFRL R E A1 AL LR MITE B R,

> RN ARFEREIBNENLER R, EENEAREY, ATROERER

B
> BEE—MEEAURRRENHE .

project
|-- tools
|-- makefiles
|-- build scripts
|-- porting
|-- exposed porting header filesg
|-- package
|-- private header files specific to package
|-~ source files directories
[-- component 1
|-- component 2
[-- object files directory
|-- library directory
|-- common
|-~ exposed common header files
| -- package
[-- private header files specific to package
[-- source files directories
|-- component_1
|-~ component_ 2
|-- object files directory
|-- library directory
|-- back-end
| -- exposed back-end header files
| -- package
|-- private header files specific to package
|-- source files directories
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|-- component_1
|-- component_2
| -- object files directory
|-- library directory
|-- front-end
| -- exposed porting header files
| -- package
| -- private header files specific to package
|-- source files directories
|-- component 1
|-- component 2
|-- object files directory
| -- executables directory
| -- buildArea

[-- executabls
|-- libraries
|-- message_catalogs / resource files
[-- dummy installation_ area
|-- executabls
|-- libraries
|-- message_catalogs / resource files
|-- other files (configuration files, header files

~ if needed)
|-- test suite

[-- testl
|-- project
l-- testl source files
|-- testl object files
|-- testl library - if needed
. |-- testl executable - if needed

9.3 {FHmake IR

make TRAFRIF—RIIM (BER) M—BEF. ZTAMEH— MY makefile 1
XIFREFLEES , ELHRERARUE— BRURERNAS . 50 BfR0EA St
HER—NHiR, WA SRS,

make LREVBHM T XRER BEEAMENE. WRLBZHEMEXHE, AR
XEER TR —AMFIAAEIA, make TEREFHREE,

BWE—-TAEH B, make TEPST—MLFIE, EARHFIAN (nde)o XA
WA REBE B R FZE HAR A makefile TP, B M make TEBA X,

WRIEMEATHRAEE HIT, make TG makefile 5 XHB—A B#F, RBHHE
XKy ‘all’g
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9.3.1 &M

—f makefle make T BP0 SOPEB SO 43 R mokefileo fH, -1 AVFHASCH & ME 06 RIS X194
. .
make -f < name>
{ERHRXM makefiles * — ' 1EH makefile BH, BAERA. makefile KINE, MR
i, ERENORSANMBE XK. SEF—MY -1 makefile’ FH B, make TEMEHR
B PR, SBEHUT S0 R AR

-n TR RS, ERBEEN. UeFLNERGRITN, BR, NE— RiFas
S S (MAKE) #3518, BATEBBHAT. AT POSXBIRRS, Bl “+” FLMFT NG

-5 Silent R . RITRSFTZARITEIMA T, SHETIREEHT SILENT: Al

R R IR FFA A8 H makefile #) X4, make WAL, 22, i
A —AATH SCCS Fi £ XA (SCCS/s. makefile) , make 2% % 3K B4 A & 44 B 47 49 14
X,

B LEIHM, RIAERRFHEE-A A Makefile #9 4, make B 2 K12
RES A do RA — AN A SCCS Fi & A (SCCS/s. Makefile), make 22 % 3 B 1%
REHRMGIRAR, B RHF45R makefile 5, POSIX 4 X, #3/usr/ces/bin/make F2/ust/
xpgd/bin/make ] #0523 T & 8 A,

./makefile, ./Makefile

s.makefile, SCCS/s. makefile

s. Makefile, SCCS/s.Makefile

AT, BEEEHABHIERE,
9.3.2 R{EH

make TRAIGHTHEEH B, W

make target

R AT —MITR “make clean”, FTFHBMR, ERTHG S, UEER—
YH .

B LA, ERXRARENE TR makefile LHITETHAHERZ L, {2
A, IMEXERBRENEREETH,

make macro=value

ﬁﬁ&ﬁﬁ&%—¢%¥%“mnDWMhrzﬁ¢£5$$EE“Mmm%$M"—%
¢m“%_9mmcwy¢mﬁ§%é—@,ﬂ%m?ﬁﬁﬁﬁﬁﬁ‘—g%%%&ﬁ,
Srgdsm EACRR T A ERBEE,
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9.3.3 B makefile FOTREE

make T RFEIFEAASTHOHMER, XEERBLRIMEM BE, make AR make-
file, EAFEEELNE. BIRANMKBFI, PERIMAMN, IR SCCS THHHM .

RI5, make TRAEGIALR, FEEIUHERE LKE. BA make # FIBBIMRETN
B, BTk, —AME makefile FREE GEEERFHEPH— I REHTE,

BiE, make TRFEAKRER - fHERFTA makefile, BEHPH—A makefile 5 Makefile,
R I BAHERK TR,

make TREBFEAMSTSECPRENITAEE Lo XEE L ER makefile FIFREE
&, BRAEE make WS EZER, FNLEWLUS K make 74

9.3.4 makefile BIFIR

makefile 8 BRI F
#% the ‘->’ is uged to indicate a tab character
target... [:|::] [dependency] ... [; command] ...

-> [command)

RS- HENER, R— I HEBAF. UEE () SEMBEELKMIIE,
R AR, WHETHE—BEE— A FRERRMIT, B2, EXE—
¢mﬁ§#ﬁ—¢mm§#ﬂEOWﬁﬁﬁZW,mhlﬂ%ﬁ§ﬁ¢ﬂfomﬁ%#ﬂi
HEU—ME () BR, REBR—1 Boume Shell 4, HARTAREIS /LT —/ TAB @TF
Y, 3HHE Boume Shell 4. BCEEArA AN BARATHIN

Shell S AT RREEFIRE LS (\) BMEIT—1F, 20\ n, EMRITFELHAL—1 TAB &
Fih.

EE%%E—%E%,mhIEE%%,%ﬁﬁ@%wmﬁ,%ﬁﬁﬁ&ﬁﬁ%(m%
EREH shell TTFH), BEAKEMS1THEE—4 Boume shell wWAPAT.

HATERU— TABRR ‘¢ T, WFEES— BlRsEs L6,

9.3.5 WHIH

% 9-1 WES i makefile PRFRHHE X,
%91 makefile 21 %
BHER #® #
LMY
" Fo— PR ERET—MITRLER, NR “#" £ ROFNTABRZ S, &
FTHAS 4B shell (shell P3IR% “# 7" MfE— A EBAFER)
inchude filename IR include R—TTHIK TAFH, HEBEH MR TAB R, MBS 974 S35

—TEAEBITHCH L. SHERAFRE, BRORICREY 16, M Slename f—5:
3L, WEEw R
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(%)

RHRER R
BiRREKRX R

HARFIRMERA. H52ZRNHSBA Bira BAR5 RO KBALGF%
BT clean:sre _ clean
% RALRBRAH TR 5 el BRF “+ " —H, EREEEXP, RE-MERYE
BEFHP, %" TRTREAGAHFREBRFTHERTERS (WS EHE 1784
). ER, AR, —MREEEEH, R-MEXBRESIAF, ‘9" REHA—K
&= BT %.0:%.c

= R L, BFREANBTRARENER, AL inamz i, Frngrmn
TOFREMEFRR, =" FHZEREE—RARM

$ Z3I M. BEQTH, ESREASFHFRARBRA— K A: mke BIFRX31H
(RfES), MEENkERE

O &I RIRERORER. SEEN. hESREESEERNLIAR GBS ANENE R,
EHBHRER, mke DT REHE—NERENERSER

$3 . 3 dollar FEM—A3IR, HENENFHS, EHT AT shell %LU LH7ERHE
A BIAHE shel RIFMFPER, REE - BROKBEHIETEEAEENLR,
HA% Bt

V8 FE L dollar K o ZEA P BB N — N E Y dollar 7

+= SRB =T HAR, E-MEEXEME—NTHE (5 =" TR, YARTEAER
*)

oL ]

@ WRK—E TAB R TR 1@, make ERFHALTZNATAE, BAFRAR
&3 shell

? FLBAr S BRE . LIEFRIFLNRS TR RET RS RIS

! B RERE, SRR STRIET, MEFER 17, XEROFHE
ETRBL. ARLEES " HBEINHORFLE (0, “S2") K, ASREREEY
WEIL

HU@". " H ) MIEBAANIE TAB@ENE N ERAEN, SEFANA
VARG, A2 shell (e AEM %,

9.3.6 WHIGEAL

TEE HANE PR makefile R, HPSTRRRAOTHAE

.INIT; SASRAE makefile R X, AN EBRAE KL RISTEL BEALA B AR 2 U B0
.SILENT: KAEEIT . HXA B4 I makefile PRE, make ERITFALZHABRE, Y& POSIX 4
AN, CEETRBE—%ERNEK, RERSBRER LA RS

9.3.7 RRBHRESIA
ERFULETESR, BT
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$ (name: stringl = string2)
—MEHRIBGITIT

SRC = x.¢ y.C z2.¢C

OBJ = $(SRC:.c=.0)}

# which gives x.0 y.o and z.o

XH, stringl BRAR—MNEHR, BAR—NMEEE L PEEERMN AT, stringgﬂgﬁfé
WE BB, RREPREIEZ FUSHE ., TABSE, S5 T RmT.

1. Bk

FILABELEFNE, EINTRERS LRIT. SBENT REIITE 92, MRKE
EXEN, make RERIFH K Lo

®92 HPBE
&5 K w9
$x YR B ERLR, BAEY, S— MRS ORNERER
$< BB AR, BED, 5S— M RSwRNEE R
$@ HEBGNAR, SRE——MEREAFI R ERNEETERCHEE (H T
LR “sse” )
$? HHAERORBRATIR. M TFESHENT, SOE0RE S HRE L, RURKLE
=R "o WRE-L BRER" BAFET “7” WilR, KRTUEFRALTIHE 1
FImM AT
i
print : *.c
-> $(PRINT) $?

-> touchprint
ER ‘S BT RTEREHBCER X

E—MRBAHFIRTSI A E “Se” N, BEEIAZHEN—IZE 5" (1,
“$8@")0 By make XA A MM —BEXT “S <" F S " ME (KBEBFEHEZA
), Y580 BRI —RE AN TR ES,

2. RE&Au

AR makefile FRFEAERA BRI RN, make W22 HAR105S (IR HIE),
FHs BEI AL F iz 51, — M B BN R AT A S AR S b b 2 B T — N8 2K B
EMER. BRREFIMHE THRE— MR R—NER, AT B R4 el A 5 £ A 3 B AR I
 (REHRNEERLR). BT HEXH—EREHNS, make BAFFEIEARGRE
AR ECHIREHN,

3. TS

WA REIIT— &, B—RRPTHLELE B R0 BR shello shell &4 (1%
1 cd) 7E makefile FIEHE LHITHR T RERN . G4 FEIGT ZBBITE 1% (EE2%E
o MBMALL “@" Frsk, B makefile FH—4> “.SIENT:” HifM, K make B TR
Cos” B, BATTERA MRS T BA make HET “ - n” #5% RITOGSHTAN
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7, HESE “S (MAKE)” WITEREIIT, UEBEFH “@” NITSBITE, “-t" &
TR RE B USRS HE, MASITEMAR, RESFgE A, SRR
fER R

4. Boume Shell 5%

WRE R EA 2 X0, BE# A Boune Shell, BN TEAMGIFT,

if expression ; \
then command ; \
i\
else command ; \
0\
fi

BARE T MRAITZE, (B8 L BATFRIE make BLFTH XEAT SHE—1 (Shell) 3447,
WRIERI G RES, B4 Boume Shell, BMEAIMTFHRMHAFF-
for var in list ; \
do command; \
A
done
R5|F— Shell B8, FfEAM dollar B ($$), HEEEBEAE make JBFF dollar 27,
5. LW
FOIBKHETLWEE R,

#93 LEHERRIEN

2HER # R
Don’ t know how to make makefile ®F BT target RIBIM AR, TiH make FRAZAWBA AN (EHHERHRE
target target BHRBRRMER, & BHNE SR RIRE)
" larget removed Fa3EE FIAR targes 1 make 7T SXE, make R R4 B0 5 52 B0 B T4 4 45 40 00 1 A 4 88
T, TREEN e KIHME
" * " target not removed I B4R target B make BN, H target £ H R P REH

" * " target could not be Wk B R target B} make B CPWE, H target IFHEHERE (reason) FAEEBME

removed, reason

Read of include file file IR E B AR R makefile A BT, ﬁ%{ﬁﬂiﬁrﬁl

failed

Loop detected when FERE X R BN IEAEE L2058

expanding macro

value macro

* " * Exmor code n SRR Shell fir$i8 F—MEBHERAD

Conditional macro HEMA ' -& #IESRIMEREE, &R HATERAL EHRARE 83447 Bz
conflict encountered KT —EA5, TR ERHFREENER, M6 MIBE B 3R 3 M 3 1 25 B,

BT BT AR RS E R, WelRnE
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9.3.8 makefile B3%F

TERXNMITFHEE, pgn KETFHASUF a.0 7 b.o, THXBFA M KE T & 8 HWEX
% (a.cflb.c) LIR—EARSE incl.h,
1. BENER makefile

pgm: a.o b.o

$(LINK.c) -0 $@ a.o b.o
a.o: incl.h a.c

cc -c a.c

b.o: incl.h b.c

cc -¢ b.c

2. WEKB S makefile
T ETHY) makefile {f F B3 & BLISE 235 RIRE AR E R -

pgm: a.o b.o
cc a.o b.c -o pgm
a.0 b.o: incl.h

9.3.9 T4 makefile K% F

LT B9 makefile B 7 30— S0 FIMOE S, FRE AR RGEME XL, 18 RIBM A4S o2 24k
REMMN, RERUARF HREM T BN RKE makeflle, FHE AT /G THNRFH

makefile. “ - >" FITFHRBEN—TREN 8 F4 TABR,
1. genericMakefile. defs

## Setup the macro to include to commonly used values

INCLUDE = -15(PROJECT_SRC)/$ (part) /hdr
DEFINES =

## Add extra header files if the package is only ‘'packl’ or ‘pack2’
## The test below searches for the package name in the

#% comma separated list, which consists of ‘packl’ and ‘pack2’.

## If the result is positive, the package name does not equal the

## first argument of the ‘ifneq’, which by default is an empty string
## and so the commands are executed

ifneq (,$(findstring § (package), packl, pack2))

CUSTOM_INCLUDE =\
-> -I$(pROJECT;SRc)/$(part)/$(another_package)/hdr
CUSTOM_DEFINES = -DANST
CUSTOM_LIBRARIES = -l<packagellibs

endif

## Setup aliases for libraries
## example for the shared library ‘libpackagel’
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## and the static library ‘'libpackage2’
packagelname = libpackagel.$(SH_lib EXT)

packagellib = $(PROJECT_BUILD_LIB)/$ (packagelname)
package2name = libpackage2.$(SH lib EXT)
package2lib = $ (PROJECT_BUILD_LIB)/$ (package2name)

include §(PROJECT MAKE_DIR)/${0S_SPECIFIC}.defs

2. OS _ SPECIFIC. defs

PROJECT_SQURCE <some directory>
PROJECT_BUILD $ (PROJECT_SOURCE) /build
PROJECT BUILD BIN = $(PROJECT BUILD) /bin
PROJECT_BUILD_LIB $ {PROJECT_BUILD) /1ib
PROJECT_MAKE DIR = $(PROJECT_BUILD)/makefiles

ST_1ib_EXT
SH_lib EXT

a
-]e]

OBJ_EXT =0

#

# Platform dependant include dirs

#

INCLUDE += -I/usr/include -I/usr/ucbinclude -I.

ifdef DEBUG
OPTFLAGS += -g
CPP_OPTFLAGS += -g
else

OPTFLAGS += -X05
CPP_OPTFLAGS += -x05
endif

ifneg (,$(findstring $(package), packagel))
DEFINES += -Dcoperating specific_defines
endif

## library archive command

AR = /usr/ccs/bin/ar

## compilers

cc = <compiler locations/cc
CPP = <compiler locations>/CC
## copy files

CP = /bin/cp

## directory manipulation

MKDIR = /bin/mkdir -p

RMDIR = /bin/rm -rf
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## remove files

RM = /bin/rm -r€
## Compiler flags

cflags += ...

CCFLAGS += ...

## AIX specific flag to force characters to be signed

CCFLAGS += -gchars=signed
cflags += -gchars=signed
CC.options = $(OPTFLAGS) $(INCLUDE) $(DEFINES) % (CFLAGS)

CPP.options
## Compiler command
CC.comp
CPP.comp

$ (CPP_OPTFLAGS) $(INCLUDE) $(DEFINES) $(CFLAGS)

$(CC) -c¢ $(CC.options)
$(CPP) -c $(CPP.options)

## Library flags

LDFLAGS = ...
## Building library command
CC.link = $(CC) $(OPTFLAGS) & (LDFLAGS)

#4 Standard libraries = usulally system libraries
STDLIBS = ... -lpthread -1m

3. genericMakefile. rules

all-packages:
-> for package in boo $(packages); do \

-> if [ -d "$$package” ]; then \
-> ->  (cd $$package && \

-> ->  $(MAKE) all && exit 1);\
-> £i;\

-> done; exit 0;

all-clean:
-> for package in boo $(packages); do \
-> if [ -4 "$$package" ]; then \
-> -> (cd $$package;\
-> -> ($(MAKE) clean || exit 1));\
-> £i;\

-> done; exit 0;

src-clean:
-> - (cd $ (PROJECT_SOURCE) /$ (part) /$ (package); \
-> for objfile in boo $(0BJ_FILES); do \
-> if [ -f "$$objfile” ]; then \
-> -> ${RM) $Sobjfile; \
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-> £i; \
-> done;)

include $(PROJECT MAKE_DIR)/${0S_SPECIFIC}.rules

4. OS _SPECIFIC. rules

## the rules the build to a library can either be placed here if it
## has operating specific needs

5. Makefile 4

##

## Makefile for top of tree part e.g. back
##4

## History:

##4 <date> <authors>

## <description>

##

export part = <part>

include $(PROJECT MAKE DIR)/genericMakefile.defs
packages = package_l package 2

all: all-components
clean: all-clean

include $(PROJECT MAKE DIR)/genericMakefile.rules

6. EE X ¥ Makefile

B4

#%# makefile for the <parts/<packages library
#4

## History:

## <date> <authors>

## <description>

##

part = <part>

package = <package>

include $(PROJECT MAKE DIR)/genericMakefile.defs

SRC_FILES =\
src/<component>/<source_fileq1> \
src/<components/<source_file 2>

0BJ_FILES =\
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obj/<object_file 1> \
obj/<object_file 2>

OBJDIR = ./obj

BINDIR = ./bin

LIBDIR = ./1lib

INCDIR = ./hdr

SRCDIR = ./src

INCLUDE += $(CUSTOM_INCLUDE)

LIBS += $(CUSTOM_LIBS) $(STDLIBS)

all : $(OBJDIR) §(packagellib)
clean: src-clean

${packagellib): $(OBJ FILES)
->  §$(CPP.link) -o $(LIBDIR)/$(packagelname) $(LDFLAGS) \
-> $(OBJ_FILES) $(LIBS)
->  $(CP) §(LIBDIR)/$(packagelname) $ (packagellib)

obj/%.0: src/<components/%.c¢
->  $(CC.comp) %(CCFLAGS) $(DEFINE) $(INCLUDE) $< -0 $@

include $(PROJECT_MAKE DIR)/genericMakefile.rules

7. LT H Makefile

#4
## makefile for the <parts/<package> executable
##

## History:

84 <date> <authors

#4 <descriptions

##

part = <part>
package = <packages

include $(PROJECT _MAKE DIR)/genericMakefile.def

SRC_FILES =\
src/<component>/<source_file_1> \
src/<component>/<source_file_2> \
sxc/<component>/<source_file 3> \
src/<component>/<source_fi1e_4>

OBJ_FILES =\
obj/<object_fi1e_1> \
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obj/<cbject_file 2> \
obj/<object_file 3> \
obj/<object_file 4>

OBJDIR = ./obj

BINDIR = ./bin

LIBDIR = ./lib

INCDIR = ./hdr

SRCDIR = ./src

INCLUDE += $ (CUSTOM_INCLUDE)

LIRS += $(CUSTOM_LIBS) $(STDLIBS)

all : $(OBJDIR} <executablels
clean: src-clean

$ (PROJECT_BUILD_BIN) /<executablels: § (OBJ_FILES)

->  $(CC.comp) -o $(BINDIR)<executablel> $(OBJ FILES) \
-> -L$ (PROJECT_BUILD_LIB) $(LIBS)

->  ${CP) $(BINDIR)<executablel> $ (PROJECT_BUILD_BIN)

obj/<component_name>.$ (OBJ _EXT): src/ <component name>/<source_file 1>
->  $(CC) $(CCFLAGS) $(DEFINE) $(INCLUDE) \
~> src/<component_name>/<source fi le_1>

include $(PROJECT MAKE DIR)/genericMakefile.rules

9.3.10 fFIBKHEH

S RRBARA BN, makefile ' P A 2B RIATBRINT, H— 4B
IR BB IRBIR M ob XIHERER Y, CRBICHES D, READN RS,
REFEIAM R BT HE,

# DO NOT DELETE THIS LINE - make depend depends on it.

obj/ < object _ file 1> : $(PROJECT _SRC)/$( < part > )/$ (< package > )/hdr/ < header _file > .h
9.4 FRERMERZHTR

RAHMEREHR— M ANTR, A AYRF R B bR BRI EGD

ic~¢%ﬁﬂ%ﬁﬁﬁ%%%?ﬁﬁ—¢iﬁ%$ﬁm$2@%5%,u&ﬁﬁ%ﬁﬁﬁ@
BRI R,

RETRHOERBERSHRER— M UNK F6 FERNES, &% Sccs.
041 EREERRNES

FELERRBEBEMEE (5005 UGB, THEMNAHGS, LLERE 1
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B A SCCS R BBIT

1. #ik

14 sees 2 SCCS AR TABFH—MEAN. HENITRAS. wo BHENTHS
FABI E R SCAE BOMISF s S,

—A> SCCS Ji s S iR BR B AE THE S B SOl BT — BT “s.” BB, seos M2
TR o, UMRAFAE A SCCS FRFE . B, MRS s BIE—T file SHE, ©
EREFRAAT SCSTFHRT—MEH 5. file BICH. MR file B—MEBREHTEE,
socs BRTEICAFIOA B M) SCCS FE R FERT M, 1R file B—AHRE, wos BT
RORATRERTHE A s file Xl Blt, &4

example¥ sccs get program.c

KT @S gt IHBI—E N

S8CCS/s.program.c

R RXCHs, Tidea

exémple% sces get SCCS

BHEFHsS get N IR SCCS FH R THIE—1 5. Xt

L scos REWETBFLIET HLSHRZH. HETHLANATLFHRET LS
ﬁZEoﬁﬁﬁmﬁﬁ—¢?ﬁéWK@,%Sﬁ%¥ﬁ%¢%*ﬂﬁﬁ(%T~%*%?%
e KRR,

2. BRIER

SCRERBERNT

> Fad —ISCCSTREHIE “Fik” FlRPMH—MITHASL,

bR ERET RSN ERR LTSS,

> RIEW  ERBIFRLR—ERER,

3. B

i94%SdE?ﬁé*Wk%ﬁﬁﬁﬁﬁENﬂwﬁm*Wﬁﬁoﬁ@?ﬁ@*%ﬁ%
TEZFIMBE, RESYREFHIBENTAERNS LR,

%94 sccsHFRS
4 # o»
check [ - b) RERELFTEERBL XM 5 info 10l B, {HIE E—RERE, HAREE—4
XAHFIR MR- EEBRE, check BE—MERMRERER
-b B
clean [ - b] B LB H R PR — 1 SCCS 57 4K 5 1 B #9— 1, R BR TR IF B SR 4 S £

b AMERBEEREE, FREAY
RS ZIEFRIER A BR, T4 clean -b RIERK
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(%)
fr & # B
create g (Bithte) s, Fd cee BTUTHER.
LB EBHEX ALY AR TERMNEN, pogan.c
2. TESCCS T HRPAEE N . program.c M7 3 30
3. At program. ¢ BEAT—1 “sces get” #fE, WH—RiEMBRMEEMEE
deledit { - 5] FRTF—1 ‘scesdelta’ BAEFEME— ‘sces edit’ #FE, deledit B LB A, BHETH
[ -y [ comment]] i, EARSCEX YA TERA
- s iR, AHUERABURRMZ IS
-y [comment ] REKAMEMERGE . WREH -y B, REHHEPRRBALE,
comment 175 BRI A RA P (0 T 100 5
delget [ - s] HFT— ‘secs della’ BER, FEHT—1 *scos gt BRE, BA—MNREFHRRF AN
[ -y [commens]] HERIAE, XF - s M-y BRI, BRTRS deledit s soos AN BRI E L E WG
SUAEHETT delta B4, SAIG SO FIR X2 SO HEAT — A et B0, SNRAE delia B4R FRR RS
R, gt RERRHEST
delta [ -] HXBE LA HBRRA (check in), IDFXEHME (check out) AT AKE —F7 024k,
[~y [ commem]] HRUBF 1D, BASKEEIARAL LD, —Ho B35 scos—debia (1o XF - s -y 0
iR, HRFHrS deledit
diffs R TR — SO0 AT TAEBI A 5 SCCS i B — MR A 2 2 8. B
[ - cdate - time] TR P A B i A A
( -rsid) - cdate - time FUESEH B BRI AR AR BRI RA 8o date - time FHSMBR Y.
yy [mm [dd (kb [mm] 11100 BB ALIIA D B AT KT 0L, B - 7502 5
- c750228235959% [F]
- rsid F55 558 KA A B 56 R B R A 4677 H
edit R~ MEAFIABR R . B seos edit BT M—AMRET B MR, HTE SCCS
FHRT R p.file, FENMEXHTLH—MHE, LRI AL ARG % B2
K ASR B
LD, B8 L3RBT I Ak
T edit 5 gt BRFERNES, 0T
enter 5 create KM, BEMBIRH *sces got” B WRFEXHBMBIE, BT BG4
‘sees edit” #4E, TIEH enter
get [ - ek] M SCCS B st gk — A, BN, 83— MREAAR R THEIA, LD, X
[ - cdate - time] RBRFREA
[~ [sd]] -e BUXH AT
-k BRILRI LD, XBF, i - e BIBBRE B - k
help HEER&S
message - code | %&%?%@@M%E?%Ea%%%&m%miﬁ$méﬁﬁaﬁ%ﬁ,m¢¥ﬁéi
sees — command %ﬁ%ﬁ%ﬁﬁﬁﬁom%%ﬁﬁ~¢xmﬁ$%zﬁw,Eiﬁmﬁimﬁmﬁ&ﬂ%o
help fr S WRERBRFHHBIEE . B sces — help (1)
info [ - b]

B HHIBRBHIAOIIE, SERRHNEAS . SREANNAS . 55885
FP &, RS8R A B BRI
-b BEED X




20 FwHEy &£ E

(88)
fr 4 R
print TTEEMEE AR i L 3R 1E
prs [ —el] HHBR—1 s.file WIRATIR R A S
[ - cdate — time] - e BRERERA ZMARMBERANFEL, HPA - r K - b A
[ - rsid] -1 BREHEERAZ R RMIREEARER, P - - ik RS
sact BR—" SCCS XA REEIRE . SR soos - sact (1)
scosdiff - rold - sid 1 diff LS54 E SID R AR
— tnew — sid
tell [ -b] BRNHL FRERENXHHTIR, S5,
-b BMESH X
unedit or unget W (undo)” E—RIIBBE ‘get - €', FEMITHF I MH T Hea A 0K 5 B) LU RS
unedit MEBTA B SCHF A LOR BT — I R B A BB
4. 3R

KFHM sces IBITRIFHEER, W envion (5) PEHR: LC_ CTYPE. LC_ MESSAGES Al

NLSPATH,

IMRERU—MRHIIF I (BXHRE), SCCSERTRIETHE T TEH SCCS F
#¥o 4R PROJECTDIR REA—SHIFF G, RACBE— AP L, B4, SCCSEXE B
il H SR H sre B source F HR T HELH LM, MBRBXHMER, CREFZER
B, BHERERI—MIBERS,

5. SCCS—x ¢

LT RS SCCS TEA XM HmE 75%5.
» SCCS SCCs FH#

» SCCS/. file  FREHIHIKGR HF
P SCCS/p. file  RKYMEANE (F7) i
» SCCS/q. file &R/
B SCCS/s. file  SCCS Ffsh 3t
» SCCS/x.file  s.file (INGRTEIA
P SCCS/z.file  IGRF&MSCHE:
P /ust/ccs/bin/ ¥ SCCS THABRK
6. SCCS *4@=¥
WRBE -e M- kBT, gt FHOLEFEH 0.5 MIREF, BRI A 0 oA
s E IR B R T,
®95 scos EMPHE
XE@E i ta
%A% LD. TR, AHRMFTEOIE (1):%2% %Y% %M% %1% %Z%

%B% SID & %44
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X7 A

%C% YGRS, ERATHTRARFRLENER, 1 “dis shouldn’ t have happ
EARKTRTRAE—FANES

%D% SRBY: mm/ddlyy

%E% B A MR FBAIE: mm/dd/yy

%F% SCCS s. file K18 Bf

%C% ERBRA S B B BISRIR, mm/dd/yy

%HP HHTEM: mn/dd/yy

%1% BB A SID: % R% . % L% . %B% . % 5%

%L% SID R B4+

%M% BB ZRARN o file £

%P% s.file TR AT

%Q0% s.file P g BRREHI

%R% SID £ 17414

%S% SID W FF 414

%T% SRR b mm s

%U% FFARA KB FIRRE: A mm: s

% W% LD. fTMBERR, AT ERRIE: %2% HM% %1%

%Y % BHAER . s fille b iFHNE

%BZ% LFRFRE: ‘@ (#)', dHAMR

9.4.2 SCCSMHF
BIRER M. RAXHE 1977, WiAH 1.1:

>> sccs create endian.cpp
endian.cpp:

No id keywords (cm7)

1.1

79 lines

No id keywords (cm7)

fTENE 3R :

>> 1s

yendian.cpp SCCS endian endian.cpp

BERBARITH . FrAREEH.

>> sces check
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K2 H R RIS SCCS #HZ T RS Z I 2 31 -

>> sccs diffs endian.cpp

------- endian.cpp -------

B, LigmE. LIBTRRAN 1.1, Fimdh 1.2.

>> sccs edit endian.cpp

1.1

new delta 1.2

79 lines

KA REB A RIS

>> 1s -1

total 36

-YW-r--Y-- 1 jasmine jasii %41 Feb 1 15:20 ,endian.cpp
drwxrwxr-x 2 jasmine jasii 512 Feb 16 14:25 SCCS
-rwxr-xr-x 1 jasmine jasii 11052 Feb 1 15:20 endian
-rW-r--r-- 1 jasmine jasii 941 Feb 16 14:25 endian.cpp
K2 SCCS HE:

>> 1lg 8CCS

p.endian.cpp s.endian.cpp

WA, LURMEN B R PR

>> 8¢¢s unget endian.cpp

1.2

HRAYE .

>> 1g -1

total 34

“IW-r--Y-- 1 jasmine jasii 941 Feb 1 15:20 ,endian.cpp
drwxrwxr-x 2 jasmine jasii 512 Feb 16 14:26 SCCS
-Irwxr-xr-x 1 jasmine jasii 11052 Feb 1 15:20 endian

FTER S — BT i o

>> sces print endian.cpp
8CCs/s.endian.cpp:

D 1.1 01/02/16 14:23:23 jasmine 1 0 00079/00000/00000
MRs:

COMMENTS :

date and time created 01/02/16 14:23:23 by jasmine
1.1 /*

1.1 ** endian.cpp

1.1 ** This application is used to test endism.
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1.1 **
1.1 ** Hxpected results:
1.1 ** Big Endian Little Endian
1.1 * %k 12 34 56 78 78 56 34 12
1.1 * % 12 34 56 78 34 12 78 56
1.1 * % 41 42 43 00 41 42 43 00
1.1 */
1.1 int main(int arge, char* argv(])
1.1 {

/*

* *

* ok

x/

/*
**

* %

*/

/*
*

* &

*/

i alal el sl sl sl el sl sl s ah el el ol el i it it
T TN

R AR,

Set the pointer to the long variable
and then print the 4 bytes of memory

ptr = (char *)&temp.l;

printvalue (ptr);
Set the pointer to the short array variable
and then print the 4 bytes of memory

ptr = {(char *)&temp.s;

printValue (ptr);

Set the pointer to the char array variable
and then print the ¢ bytes of memory

ptr = (char *)s&temp.c;
printValue (ptr);
return 0;

LIBiam :

>> 8ccs edit endian.cpp

BRI

>> vi endian.cpp

BRI TR S

>> sccs sact endian.cpp
1.1 1.2 jasmine 01/02/16 14:28:24
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K B R P IS SCCS #i T K% Z B 25

>> sccs diffs endian.cpp

B B MBS

>> sces tell
endian.cpp

BRBRBRFNE LR R IDF

>> sces info
endian.cpp: being edited: 1.1 1.2 jasmine 01/02/16 14:28:24

BB QR SCERITHT A R E) .

>> sccs unedit endian.cpp
endian.cpp: removed

1.1

79 lines

No id keywords (cm7)

BERMEFSRE XM S

>> sccs info
Nothing being edited

BRI FLBRE . URTIRAR 1.1, HMAR 1.2,

>> scce edit endian.cpp
1.1

new delta 1.2

79 lines

RBATHEE, RERREI (RiE):

>> gces delget endian.cpp

comments? this change removes the blank lines between the assignments
statements and the method invecation

No id keywords (cm7)

1.2

0 inserted

3 deleted

76 unchanged



Eo% RABFAPAY 235

1.2
76 lines
No id keywords (cm7)

FTER SR —BIT P 3

>> sccs print endian.cpp
SCCS/s.endian.cpp:

D 1.2 01/02/16 14:38:56 jasmine 2 1 00000/00003/00076

MRs:

COMMENTS :

this change removes the blank lines between the assignment statements
and the method invocation

D 1.1 01/02/16 14:23:23 jasmine 1 0 00075/00000/00000
MRs:

COMMENTS :

date and time created 01/02/16 14:23:23 by jasmine

1.1 /*
1.1 ** endian.cpp
1.1 ** This application is used to test endigm.
1'1 * %
1.1 ptr = (char *)&temp.l;
1.1 printValue (ptr);
.1 ptr = (char *)&temp.s;
1.1 printValue (ptr};

ptr = (char *)&temp.c:
printValue (ptr);

return 0;

[ S =
H o= P e e

}
FRUHR SO AR 4R

>> gces edit endian.cpp
sccs edit endian.cpp
1.2

new delta 1.3

76 lines

B

>> vi endian.cpp

RTHATRIRE, RIFHEBOEH (Rig).
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>> sces delget endian.cpp
comments? put blank lines back
No id keywords (cm7)

1.3

3 inserted

0 deleted

76 unchanged

1.3

79 lines

No id keywords (cm7)

TENEA I, UR—SEiT T8

»> sccs print endian.cpp
SCCS/s.endian.cpp:

D 1.3 01/02/16 14:41:38 jasmine 3 2 00003/00000/00076
MRg:

COMMENTS :

put blank lines back

D 1.2 01/02/16 14:38:56 jasmine 2 1 00000/00003/00076

MRs:

COMMENTS :

this change removes the blank lines between the assignment statements
and the method invocation

D 1.1 01/02/16 14:23:23 jasmine 1 0 00079/00000/00000
MRs:

COMMENTS :

date and time created 01/02/16 14:23:23 by jasmine

1.1 /*

1.1 ** endian.cpp

1.1 ** This application is used to test endism. -
1.1 *

1. ptr = (char *)&temp.l;

1.3

1.1 printValue (ptr):

1.1 ptr = (char *)s&temp.s;

1.3

1.1 printValue (ptr);

ptr = (char *)stemp.c;

printvalue (ptr};

[ =
O W
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1.1 return 0;
1.1 }

BN SR — A G — A 2 T B 2

>> se¢eg scesdiff -r 1.1 -r 1.3 endian.cpp
SCCS/s.endian.cpp: No differences

BN XA R —MA G ZAMRAZ A £ 5

>> gces scesdiff -r 1.1 -r 1.2 endian.cpp
58457 '

<

66d64

<

74371

<

RIRREASF R AR G = MRAZ 2 51 -

>> sces scesdiff -r 1.2 -r 1.3 endian.cpp
57a58

>

64a66

>

71a74

>

BRI

>> 8CCs prs endian.cpp
5CCS/s.endian.cpp:

D 1.3 01/02/16 14:41:38 jasmine 3 2 00003/00000/00076
MRs:

COMMENTS :
put blank lines back

D 1.2 01/02/16 14:38:56 jasmine 2 1 00000/00003/00076
MRs:

COMMENTS :

this change removes the blank lines between the assignments
statements and the method invocation

D 1.1 01/02/16 14:23:23 jasmine 1 0 00079/00000/00000
MRs:

COMMENTS :
date and time created 01/02/16 14:23:23 by jasmine
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9.5 HEME

HIREE I BIRER B, WRRRARERTLE TR, SRmnfE
R BB S — iR, BERBRELEL . 8OFNERRETES —ME—1HRA
5o

HRREPRERERIIENT .

> RIRAN REZFROAH,

> RERMEAN METHROAREZ MBS REEENNANBE

> BRUAR ZWREXTMEER. RELEH, BRGEEREANEERRE

%
> HIRMEE REROFAMEBER, UEHRRE RIS AR RRENE.
> RREASR FERAAMRGRESROHR, DRADHTEIRERE QTN
o

9.6 WHEXK

W R— IR RIA IR, FENEANT.
b —ME—-HRE, LEZFRTHEE—R,

> FERBUAR AR A

> BUEMHR: SRR, URBHENTRLE.

9.7 fEMIidR

EMEAGABHATILRE SLIHR, RCRAAEBROBE, DROERWTF.

> SR MMEBA XRERR B RS,

> HRERRIMTLHE,

> BUHHPIRBERARRS,

> RS R R B RA RIBE RN TRRA ,

> AR MERMEE. ERERBNAGESINEY, R%, CTERE T HELE
SEFHEY?

> XTBREMBMHTAHGNIIE, ATREXMEREE,

p SEBLX M B B 0 i S0 91

> TG, FARELKTIER, BAXM, BRI, KA TR DR R
. BB R BT .

9.8 MEAMR

ﬁ%ﬁ%@ﬁﬁ%&ﬁ,%ﬁ~¢@EMﬁ%ﬁ§Wo@EWE@&~WMM,u%ﬁ%
RN, URTIER TARMIIBRAEY . BENELITF.
> —ME—HIRR S
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» ML 5 RS

» IR H B

» Bt hEE

> SEMEAERNBILRIRS

> LW E B G WA CREM A, W5 ROFNHRFF SR E,
URNAHEFAS, QEREHEEOEE,

9.9 NG

FEEFFIRT T A

> HEERBIH—Mrf

> —TEWETIH BRAR, B DK IR B B T4 B T ok
» make TH, FTFHENHERF

> BABEEREH T, EAEREENNAEFOERBEYLE
> R TFHRME . SR, AT BN E SR T R RSO
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E108E XHIFI1—
— T EMNAT

FERTEUTHE:

» TR SimCo
» 3 SimCo KRB EHERE 2 EPHE Rt X4

RE—MEEN/DRGEAFNNARFNAT, CERTXARF MR
PRI, XANRABFEN SimCo, ERAKRT BEHHAHE,

10.1 WHE®X

XA BE AR R — MR RE A /. BTN AR PR SR PR RERR. W
Hilay, FHEL—-RIIMARESEE, B FRRSHEL,

TERRX AT LB —E2, IR TIIR A,

(D) FERFEHRBG.

(2) PABATRRI I HRMEE

(3) BIERATHABIREREMXRMN CRCEH,

(4) FERERRREREZ HNHEXR,

(5) A SHERBRE BN “HiE”,

(6) AMAICREMRAPLEIAZBHRERE,

(7) B P15 it 51 BRI HMER

(8) MAIRBERMAE MRPBKHRIER,

10.2 PB4

BRI AR, REZIRSH AR

> RURKERE X MEHARTHERE- LMK, HRWETZHNERE, X
RRRHERES 4.

> MENFGE BAMATE, AALAWELSEANNERE,

> EFER ATSEYBERRAPWEESSOBR . AR 8 R 5 1
B TLLE AP SR R 65 R L R R B T B B R b B R R (58

> HEHARMATER AANKEEGATH K. SLKENER. BEFE
(MRATTHE. HH) SOHEAH, BHEHATNAR, B0, GEEEE. HEH
IR EE R REER,
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b BRARKEAEE MAPERARYARMAEN NS ESN—RIZH,
10.2.1 FASIEREBIR
A FABIBARBARAES 2 5K, HEBAR R TH LN RS SR, W 101,

101 HAFIEIR
w5 W
:E e < B >
ik YRBIIERE
[IE REE RGBT, RATELTHARNANT. I, NS SHEFLHE I %
ol 52 S 1 R 2 RBOX ARG T 0, BERERS, HHANE
B RBIERUE, REMTHARGRE? In, BENHTHRARENRS, FRIRRHR. &
TRIFALBHLE, HATH L%, SHT - HRE
HE WRRABBHET, RRAMEES? W, WEBERT TWIE, SO0 5 ARER T

FIG, BEEAARIILEL, BB e -
&5% FEH WERERMEMT I, W& Rk

MEH WRKERR 1, B

LIS 2 B R BN, FRGTRUR LA R LA 4 BIRE S A IEH PR
SRS FET 28 (3050 DL R TT R B R I L

buL BB (Sep #) I & < action > ik
sl BB (Step #) < action > R
R B (Siep #) < action > B use case #hid

FEEA—E(ER, TR R R AR,
> XABIER RS AR
> RGIBUZE 1T %Kit 2
> RGIRE R R
> SEEEZMNRERE.
> XEW NEMHESHEREE HiE,
> SN WRERNER O XSRS 00 R B,
> RN I AR B T AR IR BB S A,
> AEMER REWHTREWHN, NELHHE. EEMBRE, XERMH
J& s
> IR IR RELAER?
> BXBAN n, AETESY) SR BRI R B o s

10.2.2 Use Case #1 — R mhig

EAMBARR A R T R B 5K FRBEEZ NS RE, RERERERERS,
B 10-1 278 THRBRRI M, WS % 102 %0 TREAFRBIRER
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x4 FT

B101
£ 10-2 Use case #1#if

Use case #1

X W

iR

ARFEERANK, RERARKOHBIET A EHR, SERITALANHLKE

AR BHBE LM
bR A HPEEREX MR
Rzh E—EHK, HCALANKE., BEOKTEALSNRSHKD
Fik AYBEER, FAMEIALFNHRS K
5% *EH AP
PN %
PUE Step # Short Namne < action > Hi
I PromptAmourt ERAPBARROHE
2 Check Amount RENFEORIBEXTT
3 PromptDuration HR R P A SRR
4 CheckDuration REFANRIHRATE
5 PronsptContir For R P IA R0 . T By
FE, BIEHRMERITR
6 Confirmloan BV P RERE 28Ik
7 CreditMoney HRBRAAAT AL~
8 RegisterLoan B EFORRAEZGHRIDA LS8k E
FE Step # < action> ik
1 UseGUI AMERYARMREHF R, TERERRE
(GU) BAR—HIEHE
RE Step # < action > 5, use case i3
2a BadAmount WRBESHBRNTRETE, THTHERL
ERBEHFERR
2b Exit B R e
" BadDuration DREBPRNTREFR, THFETR
BEASGHRK
4 Exit BH R E
6a Decline LiESE S
6b Exit B
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10.2.3 Use Case #2—WBENFEH
NEPRTHRE, UDAERE, AR R B 102 £R THERLH RS, %103

F00 T XA FA B REAR
<<include>>
:
:<<include>>
| .
‘
102 WERE
F+10-3 Use case #2 &t
Use case #2 ] & 4 %
ik HERRER—-G8E, HTEFEHRR
i3 KAWBEK P EEA BBHET, MAEFRHE
iR R AF F P BB N
SR RE-E8E, FEATRIL. WA AMH S BRI AT BH 20N
ids ALEAE . AN TSR b 5 2%
25% FEH R
MEE x
g Step # Short Name < action > R
1 DisplayDetails BRiENENiER
2 PromptPurchase RRAPWERE
3 ConfimPurchase ERAPRERRE2EHRIA
4 DebitMoney A RO W P o 0 78 B i
5 RegisterMachine AL RBRlRNRE
THE Step # < action > #ir
1 UseGUI FERXAANLE R, Hitt AR
(GUD) BR—3HiEkE
7E Step # T < action > B use case iR
3a Decline WEWERE
3b Exit BEWERE

10.2.4 Use Case #3—4™iz&

EEFZEIRT, APREETE O/, LAt ARERIA A R, WL R P it
PRI EEANE B ST HE LM (Average Price) W#ER1ES . B 103 BR T4
IZEM Use case, % 104 EHTIXA Use case AR
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~

~ _<<include>>

. ! )\
<<|nc|ude>>l:
B 103 £FEE
F 10-4 Use case #3 iR
Use case #3 % = = 59
#id PR, MESENE, HERRES
Ri# EEE RN B ELIERE
R & HAEEEEX MM
Wz P 7 R
Fik — VI RE AR5
B5% FEH )
MR x
Uy, 3 Step # Short Name < action > HR
1 ShowProjectedSales 16 P R A T TR B R
2 NumberToMake REAPRAREE RN SR
3 CheckAmount BREBERATEIERSTR, HHBEK
WELIA NS
4 CheckMax RERHE = WS ERTEIAEREH
EEgE N
5 ShowAvePrice BRESNE TSI
6 SalePrice BREAPRARSHES
7 CheckPrice REGANNEXTE
8 NumberForSale WERA AR R SR
9 NurberSold HEEHNEROHE
10 RecordSold EREHHERARE
1 RecordUnsald ERRGHNERORE, B MER
BT A KR
12 AdjustMarket RET AR ABEBRTS M
13 RecordSales 0 R4 B
14 CalcCostToMake HH R R A
15 PayCostToMake NI & T P g 2 b R Y R A
16 CalcGrossProfit HHEMN: HEBRELERE
AW (Variations) Step # < action > R
1 UseGUI MERSXARNRENR, TikHEERE
(GU) BR—rHEHE
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(%)
Use case #3 e I , iz =1
2% (Exceptions) Step # < action > 8, use case ik
3a BadAmount WRBENTE, WHTERRAREgEE
iy
3b Exit R4 FEE
4a TooMany WREANBE K TREETES, WR
RAPEHBA
4 Exit BHEFZE
6a BadPrice WRBRNFEREFE, WHTFERAE
ML s g
6b Exit BliE B

ADRE T X SR BAKASFAE, AR T HR % 4 B,
» X FBIEEREAR? RAZIKE.,
> ABIRERSEER? APEET—RE™, BEERT—K.
> SEH5EZ MK ERE:
> XEH M, RPwEERRE RN EN,
> SR B, T)MAEERE I RBAN,
> EHR M, -BARBRR, REET HERATNANHEL” (B Use Case
#4),
> HRIAGIAIL? “HEHATMNBHEL” (B Use Case #4) 1 “ TR/ 719 IEL
58" (B Use Case #5),

10.2.5 Use Case #4 —REATANKE

ROATMEREA Uk, AR, IR L
RTIHE., HH) FHHEH (Goss Prlt), A 4 7 1 4 H

(Net Profit) e 35, REFHTER . BB Y SIS S B, B 104 457

B 104 38 T A RIKS A, 3 10.5 %55 73X/ FRGIR0REAR . Auls
F 105 Use case #4 Hif
Use case #4 HEHARMEER
ik EBNEFEEARNER, HEHATNKS
AT BRWEREN
fib & A ErEEAENER
R Al HEEH
ik AT E
85% BN LB R -
WIRE x B
ok Step # Short Name < action > WA -
1 GetLoan LS RS T
2 GetOtherExpenses HHREMN R I %
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(%)

Use case #4 HEHADRATER

3 CalcExpenses HERWAEF X

4 GetGrossProfit MHEHKBBAER

5 CaleNetProfit MEMGHERX (1§BI4FH)

6 GetCash EREKF TEHAN

7 AddNetProfit HaMN AR KRBT

8 RecordBalance EFHHNALERE

9 AdjustLoan RERSELHE
TEEMRMYER:

MR FAGIERL? “£7EE” (B Use Case

.

BRATRNEARE

HAFBRAASANNEN RS ED—Y B 105 ARRAGELEER
A8 B 105 RN T BiRa RIMHAE BB, & 106 %0 T3 AIRGRIR .
F£ 106 Use case #5 i

10.2.6 Use Case #5

Use case #5 BRI HRAER
iR BHPBRARNLEENEE. UERAERABRER, BEN—FIRE—1A
L] BAMREH
& &4 AP REREX AT
Ji 2} BRABNFERTER
TS N/A
B5% FEN Ap
MR x
Pvg Step # Short Name < action > i
1 ShowMonth
2 ShowBalance BR—MANAS R
3 ShowNetProfit BR— B B
4 ShowSales R4~ A e e
5 ShowCost BrR—MHEEERE
6 ShowGrossProfit Br#igsEnen
7 ShowExpenses ERFE#A
8 ShowAvePrice BRGNS
9 ShowSalePrice B PR
10 Showlnstock EREFENHSNER
1 ShowMade BrerEHEL YR
12 ShowForSale SR HRENERNE
13 ShowProjectedSales B A
14 ShowSold Brgiisasg
15 ShowEndStock ~ BRARE A5G ¥R

10.3 ST —A M AS
FREHIBREAXRNEL ., iR SR ER SRR RE, o,
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> KHE
» CRC£H
» fHI4

10.3.1

& 10-6,

*XHE

Loan CashAccount
-duration, -repayment -balance
+Loan(void) : Loan

+showRepayment{void) : double
+adjustDuration|void} : void

Company Details

-numberOfloans, -salary, -overhead, -month,
-generalExpenses, -netProfit

+CashAccount (void) : CashAccount
+credit (double) : void
+balance (void) : double
+debit (double) : void
+setBalance (double) : void
+adjustMonth (void) : void

CompanyDefails {void) : CompanyDeails
+addLoan (Loan) : void
+doMonthlyAccounts (void) : void
+genExpenses (void} : double
+netProfit{void) : double

+month{void) : int

Machine

-cost, -oulput, -overheod, -costOIRaw

+Machine {void) : Machine
$+cost [void) : double
$+output (void) : int

$+overhead (void) : double

Factory $+costORaw (void) : double
-numberOfMachines, -numberinStock, ProducionRom
-numberEndStock

+Factory {void) : Factory
+adMachine (void) * void
+howManyMachines (void) : int
+setEndStock {int) : void
+getinStock (void) : int
showinStock (void) : int
+showEndStock (void) ; int
+showCapacity (void) : int
+machineOverhead (void) : int

Market

-projectedSales, -averagePrice

+Market [void) : Market
+getProjectedSales (void) : int
+getAveragePrice (void) : double
+adjustProjectedSales {void) : void
+adjustAveragePrice {void) : void

Display

+Display{void) : Display
+requestloanvoid) : void
+purchaseMachine(void) : void
+nextTurn{void) : void
+displayDefails(void} : void
+updateCashivoid) : void

-numberMade, -numberforSale

+Production {void) : ProductionRun
+nextTurn {void) : void
+numberMade {void) : int
+numberForSale (void) : int

Sales

-numberSold, -salePrice, -sales,
-costToMake, -grossProfit

+Scles {void) : Sales
+recordNumberMade (int) : void
+recordNujmberSold (int) : void
+recordSalePrice (double) : void
+caleGrossProfit (void) : void
+grossProfit {void) : double
+sales (void) : double
+costToMake (void): double
+salePrice {void) : double
+numberSold (void) : int

B 106 RERBFM A KA

A LR TARGE, WE—T ARKE, TUsERNARFFas A, R
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10.3.2 CRC+£H

B TR PR ZSE, R 1047 P2 CRC R R, REAEIDREMITRINTR M
KZRIKPMER R

£107 CRCkR

Class: Loan

B BRI MY

BMES Display, CompanyDetails, CashAccount

Class: CashAccount

3 BRARNARE

(= Loan, CompanyDetails, Machine, Display

Class: CompanyDetails

B BFRATHANEE

PHES Display, Loan, CashAccount, Sales, Factory

Class: Machine

R FHRENESEE

o= Display, Factory, CashAccount

Class: Factory

AT BRI TEL

MES . Display, ProductionRun, Machine, CompanyDetails

Class: ProductionRun

B BRAETZE

HEX. Display, Factory, Market, Sales

Class: Market

B3 R B S R

M. Display, ProductionRun ,

Class: Sales

B ERHERES

HES Display, ProductionRun, CompanyDetails

Class: Dieplay

K. EERPRE

e, CashAccount, CompanyDetails, Factory, Market, Sales, ProductionRun, Machine
10.3.3 M=

B AR RERE T LA G EHR,
1. 2% User
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2 User R ISR R FOIMEER, WL 10-8,

2. % Display

% Display ¥ Fi P 2 I IE R4 RE P RHAME, W& 109,

3. % Loan

¥ Loan WEhW MR AZEHIES), HEEEAMALA T KBS, FHIme s R sExea
%, W3 10-10,

4. % Machine

2 Machine 3RZh B MNP EIESD, WA GBI P £ R A HITES:, FHEINA R

WA BE, & 1011,
5. 3 ProductionRun

% ProductionRun B £ MMFZ G, HbE— MBS HERRESEBE L, IE

10-12,
F 108 2 User

WHE o B % R User Case #

1 User RequestLoan () . Display WA R 1

3 User PurchaseMachine () :_Display EERR AL 2

: User NexTum () : Display AT —MER 3

1 User DisplayDetails () + Display HE RN ST 5

% 109 % Display
WRE /B 3 N g R User Case #

1 Display Loan () + Loan flg—E % 1
:_Display Balance () : CashAcoount BRBEEFHNRR 1, 2,5
+ Display Machine : : mooost {) 1_Maching Br—HRE0RH 2
:_Display Machine : : meoupus () 1 Machine BR—EHENERR 2
i Display  Machine:: meowrhead () 5 Machine BR—ARERH # B 2
:_Display Machine: : merawcost () 2 Maching BRERNRR 2
+_ Display Machine () : Machine Ng—E6HEE 2
+ Display HowManyMachines () i Factory ERELEHAMRE KR 2
+ Display Capacity () + Factory i C WA 0b & 3 e 3
s+ Display Showinstock () + Factory W R IR B IR R R 5
1+ Display ShowEndStock () + Factory BRI RS & R 5
+_Display NexTum () :_ProductionRun - BB E A E 5
: Display NumberMade () : ProductionRun B A P R i o 5
1+_Display NumberForSale () ;. ProductionRun BrENES SRR 5
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(%)
WHE o gEmE g R User Case #
1+ Display month () + CompanyDelails ~ E7R%A 5
 Display NeiProfit () + CompanyDetails 7% A4 B 051 0 22 BT A 76 B A9 A 5
1+ Display GeneralExpenses () + CompanyDetails  B7HAEMARE, MIR 5
+ Display sales () 1+ Sales BASEE 5
+ Display CostToMake () 1 _Sales BT RS FR A 5
1. Display GrossProfit () 1 Sales BB SR 2R AR E R 5
+ Display SalePrice () 1 Sales BRFrERS NI 5
+_Display numberSold () 1 Sales ERYHEHNESNEE 5
: Display averagePrice () . Market BT R T A 5
;_Display projectedSales () : Market B7R R R A R 5
% 10-10 2 Loan
wAE ¥ ¥ YRRy % R User Case #
+ Loan aediz () :_CashAccount HARWALE S RS R 1
4 Loan addloan () 1+ CompanyDetails AR ERP BT LS 1
£ 10-11 % Machine
% Foo% HHARE % R User Case #
; Machine debiz () : CashAccount WA RIMIBLA K o I £ R &R 7ER 2
i_Machine addMachine () +_ Factory HEMAAKRESH 2
#1012 % ProductionRun
WRE R S B % R User Case #
:_ ProductionRun recordNumberMade ()~ : Sales RFFL =i R 3
;_ProductionRun recordSalePrice () 1+ Sales RERRHHGEHH 3
; ProductionRun recordNumberSold () + Sales RELA & RS EE 3
:_ProductionRun calcGrossProfiz () i Sales AHEBREREHEER 3
+ProductionFun getlnstock () 1+ Factory PR EARAS YRR ER 3
:ProductionRun setEndStock () + Faclory BEAA R i &R 3
:ProductionRun projectedSales () 1+ Market WL B A U 3
: ProductionRun averagePrice () 2+ Market RRE =R R OT N 3
: ProductionRun adjustAvePrice () :_Market BEMILER B TS0 5 3
:_ProductionRun adjustProjSales () 1+ Markst BEREMLE R s R B 3
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6. 2 CompanyDetails
2 CompanyDetails #3714 % B KK HitEHMFES, W& 1013,
%1013 % CompanyDetails

BHE % BiARA % R User Case #
+CompanyDetails machineOverhead () :_Factory K- EREBBTHHERX 4
+CompanyDetails adjustDuration () : Loan HBTA SER I R — A A
1 CompanyDetails showRepaymens () : Loan R R O RRER G 4
1_CompanyDetails grossProfie () : Sales BB HERER 4
:_CompanyDetails adjustMonth, () + CashAccount  MBT— A B3R M 4
+. CompanyDetails credic () ; CashAccount (ERBERBINES 4

7. % Factory

2 Factory fi R A% 4 H &% FF X, W% 10-14,
& 10-14 % Faclory

WHE FO® BB % B User Case #
: Factory meoverhead () ; Machine BRI —&E&EfTHHERH 4

10.4 X —XBHTESHY
R EBURIT 209 SR RS04 308
KExE

B RBHRMRARER, BRMXR— BRI, HRBESRT, HaNERR
W,
2 Loan W& 10-7,

»@ olblamountyor): et AdisOvahontidl
s

ShowRepymentivoid):  balance > -10000:

balance < -10000

B 107 2 Loan BYRASH
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2% CashAccount ./ 10-8,

SetBalancelamount):
CreateAccount
‘ AdjustMonth;
(AdiveAccount
~ ALasssULIS Debit{amount):
. -/
balance < -10000
>(@
Crediffamount):  balance > -100000: \/

B 108 24 CashAccount RSB
% ProductionRun WA 10-9,

NextTurn{numbesToMake, salePrice):

4

(AdiveProdudionRun‘

4 N >®

& 109 2 ProductionRun RS E

2 Market /LA 10-10,

adjustProjectedSales:

ActiveMarket
o >C ) >©

adjustAveragePrice:

B 10-10 25 Market WRASE
2 Sales LA 10-11,

% CompanyDetails 7 10-12,
% Machine LF 10-13,

% Factory 1./ 10-14,

2 Display %/ 10-15,
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RecordNumberMade{amount) RecordSalePrice{amount)

. ActiveSalesAccount \@
7 P

.. ~

RecordNumberSold{amount): CaleulateGrossProfit

BI10-11 2 Sales KRS E
Addloan({loan) DoMonthlyAccounts

\4

' ~ AcﬁveCompanyDetcil? >O
> e

A’ 1012 2 CompanyDetails FHR A
ActiveFactol
@ > Y >@

& 10-13 2§ Machine BRS K

SetEndStock{amount) AddMachine{machine)
/
o o =
N—

B 10-14 2% Factory FIRAR
UpdateCash DisplayDetails

\
‘ > AdtiveDisplay ) >@
B 10-15 % Display R AR
10.5 X — RTINS Y
EWRXHRERENBATEREL, SRER, TENSNEN TRENTSSEN
WIBEE., AT RRERY , TR 22 R G 0 AR T T A A B o e SORSA S F i .

> KXRA
» IEE, LHERMERREK

10.5.1 %XZHE

B DB F A BTG use case HA M EXEE, BARABFHALRENE 10-16
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FiRo
SimCo
Display / Production Run
Cash Account / \ Factory
Company Detoils Market
Sales Account —
1016 BIMMABFREXLER
Use case # 1 —HEsKHHHRXREAMA 10-17 iR,
Loan 1.* CompanyDefails
_—_% =
CashAccount Display
B 10-17 Use case# 1 — KB HHLLRE
Use case #2 —HIEHEHTAMNEXRZEWAE 10-18 TR,
Display ‘ Factory
CashAccount Machine

10-18  Use case #2 — R BH BT & 4K LR
Use case #3 —H4: @ EMAXREME 10-19 Fix.
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Use Case #4 ——RbFBOEIIK S5 HIZE 2 AN 10-20 BrRo
Use Case #5 —B/RARIFEMGERMALRE WA 10-21 Bim,

Display ProductionRun Sales
Foctory Market
Machine

B 10-19 Use case#3 — LB ENLKLER

Display CompanyDetails CashAccount
Factory Sales
Loan
Machine

B 1020 Use case # 4 ——fb BN R E KL EE
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CompanyDetails Display CashAccount

Factory Sales

ProductionRun Market

BARAFRIFRE RINE R AR

B 10-21 Use case # 5

10.5.2 HMER
BTHHABRFAS I RANARHMER, S RLARKIMEE, S RIEREK

BMERE,
BRI P SRR R B E B 10-22 FTR
1:create
2:seBalance (amount)
:SimCo »> cash : Cash Account
3:create N : R
4:.create
: — factory ; Foctory
S:create
— market : Market
é:create
— sales : Soles
7create
— details ; @Enx Details
8:create
— disp ; Di

A 102 BARFRF LR R IER

BB F IR R R MER 1 10-23 B,
Use case # 1 —— X3 HFHSLHIE UMERINE 1024 Fig,
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: SimCo /CompanyAccount : CashAccount
' /CompanyProductionRun ; ProductionRun
/ProductionFactory : Factory
/MarketDetails : Market
/SalesDetails : Sales
CompanyDetails : CompanyDetails
/UserDisplay : Display
B 1023 B AEFNEERRIMEE
: User
l] ‘Requestloan
3:Loan{amount,duration) 5:Addloan(loan)
disp : Display — . loan details ; CompanyDetails
l__| l 4:Credit{amount)
2:GetDetail
' s 7:Balance
| cash: CashAccount
6:UpdateDisplay

B 10-24 Use case # 1 — R F LSRR IMER

Use case #1——RZHENHRZ R IMEER A 10-25 T

Use case #2 — B YIS A HSH 2R IMER A 10-26 FR7R o

Use case #2 — B HLEREHH#RE U ERME 10-27 iR,

Use case #3 ——4 75z E M L5 2 0 e B A 10-28 FFR .

Use case #3 —4E ™2 BEMERERIMEEIE 10-29 Ff 7

Use case #4 ——KCHE/YE] 55 ML B2 W HMERIINE 10-30 BT

Use case #4 ——AbERAA] K55 8RB UMER INE 1031 FF% .

Use case #5 —R/R 2 FE4H{E B BLAERBMER A 10-32 Fim,

Use case #5

BARAFHAE BN ER R R IMER A 10-33 Fim,
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/UserDisplay : Display

: loan

/CompanyAccount : CashAccount

/CompanyDetails : CompanyDetails

B 10-25 Use case # | — HEKH M IERRRUMER

User

l 1:PurchaseMachine])

3:cost=mccost{)
4:output:=mcoutput()
5:0_h:mcoverhead()

6:rawcosh=rncmwcos[()
disp : Display — : MachineClass
l2:Bolunce() IB:Mochine() l7:numberOand1ines:=
HowManyMachines()
cash: CashAccount : Machine factory : Factory

9 : debiflcost)  10:AddMach

ine{Machine)

B 1026 Use case#2 ——MESR RS NTAR K EE

[UserDisplay : Display —  : MochineClass

1.*

: Machine

/ComponyAccount : CashAccount

Productionfadory : Facory

B 10-27 Use case# 2 —BEIBRENERRRIMER
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: User
l 1:NextTurn() 5:GetDetails{)
—
disp - Di i
isp : Display
4:price:=ProjactedPrica() ) l
l lé:NexfTum(numberToMoke,sdePnce) 2number:=Capacit)
: ion : ProductionR foctory : Factory
market : Market pu production : ProductionRun
10:avePrace:-ProjeciedPrice() 9:stock:=getinStock()
1 1:projSales:=ProjectedSales(} 13:setEndStock{number)
12:adjustAveragePrice{random int) 7 recordNuml numberToMake)
" . . : berMadel KX -
14:AdjustProjectedSales(random int] 8 SclePricelsclePrice) output:=macoutput
15:recordNumberSold{numberSold)
16:cakulate GrossProfit() i
sales : Sales  MachineClass

10-28  Use case # 3 — A F=E B ML HE R IMER

/UserDisplay : Display

/ProductionFactory : Factory /MarketDefails : Market

/CompanyProductionRun ; ProductionRun

: MachineClass /SalesDetails : Sales

B 10-29 Use case # 3 — 4B H IR B R IMERE

ll:DoMomhlyAcooums()
its : CompanyDetail
l?:o_h:ModwimOvedmd() lé:unmnt:-GrossProﬁl() l;édmﬂ
factory : Factory sales ; Sales cash : CashAccount
ettt || SR et
hineClass :loan

B 10-30 Use case # 4 —RbIB/N B 45 B0 B R WK DIME B
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MserDisplay : Display
il

/Companydetails : ComponyDetails

/ProductionFadtory : Faclory '— /CompanyAcoount : CashAccount
: MachineClass : Loan /SdlesDetails : Sales

B 10-31 Use case # 4 — AR FHIEREREED

Zmonh:=Morth(0) F disp : Disploy
Ainp:mNetProfi) 11 :instock: =insiock()
8:9e:wGomerclExpenses() 1:DisplayDetuilsi} 1 6:endstock: =Endstockf)
ils ; il factory : Factory
3:cash:=80|mco()l 12:made:=NumberMade(} 1
13-forSale:=NumberForSalel)
5:soles;mSales()
cash: CashAccount| | | é:costuCosToMakel) produdtion : ProductionRun
7:gp:=GrossProfit()
9:sp:=SalePrice()
15:ns:=MNumberSold{0)
sales ; Scles
10:pp:=ProjectedPrice)
14ps-=ProjectedSales)
market : Market

A 10-32 Use case #5

BN TR BRI UMER

/UserDisploy : Display
/CompanyDetails : CompanyDetnil /MarketDetails : Market
/CompanyAccount : CashAccount /ProductionFactory : Factory
/SclesDetails : Sales /CompanyProductionRun : ProducionRun

B 1033 Use case # 5 —— Bk A Al MM B AR R IMER
10.6 S XE-—REHHTSH

AT SRR R R LT TR 0 31
S XS RRANFRIER R RHR
FP3IRAAIF 51 . FPPVBA RIS ERAERT R IR BE S P R %, AR
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ST B B PR A L
10.6.1 &EBHE

BAHBIRE— MG, 25 R 10-34 ~ B 10-38,

User Loan CashAccount | CompanyDefails
createloan
s
o<

B 1034 Use case # 1— 3K s iE 3% 5h A
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User

Display

(purchaseMachine)

updateDisplay

machine CashAccount Factory
\
getDetails
createMachine
/
addTolist

B 1035 Use case #2—HENLEREHEZR

(returnBalance )
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User | machine Factory Display Market ProductionRun | Sales
projectedPrice
getStaticDetoil
@<
createMachine
(_ oddolist )
getMarketDetoils
o
o<

B 10-36 Use case #3—4 =B EMNEE
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Eréy EH £ T

G

1]

E

T

Factory machine Loan Sales
getCapacity
/
StaticDetails
adjusMonth
relurnAmount

adjustCash

CashAccount

<

L4

B 1037 Use case #4——AbHN A EH9TE5HE
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Display  |CompanyDetails| CashAccount Sales Market Factory ProductionRun

(returnDetails )| (returnDetails ) |( returnDetails ) |( returnDetails (returﬂlDﬁaE (retujDemils)

| | l ]

displayDetails

A 10-38  Use case #5 — R RAFEHEEMEDE
10.6.2 FIHAE

R 10-15~ K 10- 19 KR THIEERHE N AFIKHA, SIHABHAPRARSRETE
—HIZERN BN IBRERAIEE . REWERERENELE 25, XEFANEERRT
UML v1.4 RHER— B3R5, BR, RAMEAM+HEAHRYE:, MAEBREZBHFHAY
FTEBRER, BTH5T AR XNE—AER,

#1015 UC #1—REhif

Ref # " kS B&Y Next Ref #
1 User requestLoan (void) Display l.a
l.a Display “Enter amount User 1.b
1.b User <amount < = 0> Display 1.1
1.b User <amount > 0> Display 1.2
1.1 Display {end]
1.2 Display “Enter duration of loan” User 1.2.a
1.2.a User < duration < = 0> Display 1.2.1
1.2.a User < duration > 0> Display 1.2.2
1.2.1 Display {end}
1.2.2 Display “Confirm Loan” User 1.2.2.a
1.2.2.a User < Reject > Display 1.2.2.1
1.2.2.a User < Accept > Display 1.2.2.2
1.2.2.1 Display {end}

1.2.2.2 Display Loan (amount, duration) Loan 1.2.22.a
1.2.2.2.a Loan credit (amount) CashAccount 1.2.2.2.b

1.2,2.2.b CashAccount { retumn void} Loan 1.2.2.2.¢
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(2)
Ref # " Fik EL:) Next Ref #
1.2.2.2.¢ Loan addloan (self) CompanyDetails 1.2.2.2.d
1.2.2.2.d CompanyDetails { retum void | Loan 1.2.2.2.¢
1.2.2.2.¢ Loan freturn void Display 1.2.2.2.6
1.2.2.2.0 Displgy updateCash (void ) Display 1.2.2.2.¢
1.2.2.2.¢ Display balance (void) CashAccount 1.2.2.2.h
1.2.2.2.h CashAcoount {return double| Display 1.2.2.2.
1.2.2.2. Display {end]
#1016 UC #2 —HEid&
Ref # % Kk Aty Next Ref #
2 User purchaseMachine (void) Display 2.a
2.3 Display balance (void) CashAccount 2.b
2.b CashAccount { return double} Display 2.¢
2.c Display Machine; : mecost (void) Machine 2.d
24 Machine { return double!| Display 2.e
2.¢ Display Machine: : mcoutput (void)  Machine 2.f
2.1 Machine { return im} Display 2.8
2.g Display Machine: : mcoverhead (void) Machine 2.h
2.h Machine { return double/ Display 2.
2.i Display Machine: : mecrawcost (void)  Machine 2.
2.j Machine { retum double! Display 2.k
2.k Display howManyMachines (void) Factory 2.1
2.1 Factory { retum int} Display 2.m
2.m Display “Confirm Purchase” User 2.n
2.n User < Reject > Display 2.1
2.n User < Accept> Display 2.2
2.1 Display {end}
2.2 Display Machine (void) Machine 2.2.a
2.2.a Machine debit (cost) CashAccount 2.2.b
2.2.b CashAccount {retum void | Machine 2.2.¢c
2.2.c Machine addMachine ( this) Factory 2.2.d
2.2.d Factory { retum void} Machine 2.2.e
2.2.e Machine { return void} Display 2.2.1
2.2.1 Display vpdateCash (void) Display 2.2.g
22.¢ Display balance (void) CashAccount 2.2.h
2.2.h CashAccount { return double} Display 2.2.i
2.2 Display {end}
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#1017 UC #3—4/5H

Ref # B Ik B Next Ref #
3 User nextTum (void) Display 3.a
3.a Display capacity (void) Factory 3.b
3.b Factory { return int} Display 3.c

3.¢ Display projectedPrice (void) Market 3d
3.d Market {retum double | Display kN

3.e Display “Enter number to make” User 3.f

3.f User <amount < 0> Display 3.1

3.1 User < amount = > 0> Display 3.2

3.1 Display {end}

3.2 Display “Enter sale price” User 3.2.a
3.2.a User <price < = 0> Display 3.2.1
3.2.a User < price > 0> Display 3.2.2
3.2.1 Display | end|

3.2.2 Display “Confirm next tum” User 3.22.a
3.2.2.a User < Reject> Display 3.2.2.1
3.2.2.a User < Accept > Display 3222
3.2.2.1 Display jend!

3.2.2.2 Display nextTum (numberToMake, ProductionRun 3222

salePrice)

3.222.a ProductionRun recordNumberMade (int) Sales 3.2.2.2.b
3.22.2b Sales { retum void | ProductionRun 3.22.2.¢
3.2.2.2.¢ ProductionRun recordSalePrice (double) Sales 3.2.2.2.d
3.2.224d Sales { retum void} ProductionRun 3222
3.2.2.2.e ProductionRun getlnstock (void) Factory 3.2.2.2.¢
3.2.2.2.1 Factory {retum int} ProductionRun 3.22.2.¢
3.22.2.¢ ProductionRun projectedPrice (void) Market 3.2.2.2.h
3.2.2.2.h Murket retum double | ProductionRun 3.2.2.2.4
3.2.2.2.4 ProductionRun projectedSales { void) Market 3222
3.2.2.2,5 Market { retum int} ProductionRun 3.2.2.2.k
3.2.2.2.k ProductionRun adjustAvePrice ( double) Market 3.2.2.2.1
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(%)

Ref # % Tk HE Next Ref #
3.2.2.21 Market { return void} ProductionRun 3.22.2.m
32.2.2.m ProductionRun setEndStock {int) Factory 3,2.2.2.n
3.22.2.n Factory { return void| ProductionRun 32.2.2.0
3.2.2.2.0 ProductionRun adjustProjSales (double) Market 3.2.2.2.p
3.2.2.2p Market | retum void} ProductionRun 3.22.2.4
3.2.2.2.q ProductionRun recordNurmberSold (int) Sales 3.2.2.2r
3.2.2.2.r Sales | return void} ProductionRun 3.2.2.2.s
3.2.2.2.8 ProductionRun calcGrossProfit (void) Sales 3.2.2.24
3.2.2.24 Sales { retar void] ProductionRun 3.22.2.4
3.2.2.2.u ProductionRun { return void| Display 3.2.2.2.v
3.2.2.2. Display {end|

R10-18 UC #4 —RBAAKS

Ref # I Jiik HEY Next Ref #
4 Display doMonthlyAccounts (void) CompanyDetails 4.2
4.8 CompanyDetails machineQOverhead (void) Factory 4.b
4.b Factory { return double} CompanyDetails 4.¢
d.c CompanyDetails adjustDuration (void) Loan 4.d
4.d Loan {retumn void} CompanyDetails 4.
4.e CompanyDetails showRepayment (void) Loan 4.f
4.f Loan {retum void} CompanyDetails 4.g
4.z CompanyDetails grossProfit (int) Sales 4.h
4.h Sales { return double/ CompanyDetails 4.i
4.1 CompanyDetai adjustMonth (void) CashAccount 4.j
4.j CashAccount { retum void } CompanyDetails 4.k
4.k CompanyDetails credit (netProfit) CashAccount 4.1
4.1 CashAccount f retum void | CompanyDetails 4.m
4.m

CompanyDetails { return void | Display 4.n
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#1019 UC #5—BIRAREFAREE

Ref # ¥ bk B Next Ref #
5 User displayDetails (void) Display 5.a
S.a Display month {void) CompanyDetails 5.b
5.b CompanyDetails {retun int} Display S.¢
5.c Display balance (void) CashAccount 5.d
5.d CashAccount {retum double | Display S.e
5.e Display netProfit (void) CompanyDetails 5.0
5.0 CompanyDetails {retum double | Display 5.8
5. Display sales (void) Sales 5.h
5.h Sales {return double } Display 5.
5.4 Display costToMake (void) Sales 5.j
5.) Sales {retum double | Display 5k
5.k Display grossProfit (void) Sales 5.1
5.1 Sales {retum double | Display 5.m
5.m Display generalExpenses (void) CompanyDetails 5.n
5.n CompanyDetails {return double | Display 5.0
5.0 Display salePrice (void) Sales 5.p
S.p Market { retun double } Display 5.q
5.q Display projectedPrice (void) Market 5.r
5.r Sales {retum double} Display 5.8
5.s Display showlInstock (wvoid) Factory 5.1
5.t Factory { return int} Display S.u
5.u Display numberMade ( void) ProductionRun 5.v
S5.v ProductionRun { return int} Display S.w
5.w Display numberForSale (void) ProductionRun 5.x
5.x ProductionRun { retumn int} Display S.y
5.y Display projectedSales ( void) Market 5.2
5.z Market {return int} Display S.aa
5.8 Display nurnberSold ( void) Sales 5.bb
5.bb Sales { retum double} Display S.cc
5.cc Display showEndStock (void) Factory 5.dd
5.dd Factory { retum int} Display 5.ee
5.ee Display {end}
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10.6.3 K3/@E
BRAAE—-FEIE, A 10-39 ~ E 10 - 43,

User disp:Display QMfﬁ_(:Ali_hA_CCQQ"_f ¢eto_lls_(;zm'mm
i i
i I
™ requestloa ™ : :
I I
getDetails loan : :
] I I
returnDetails B : :
——————— | I
Loan{amount duration) 1 :
~
creditfamount] :
S addLoan(:Loan)
r
<_ ________________
updateDisplay SRRttt —'J :
| baloncel) |
U 4o gmount 7 }
<----- . : |
L L : : i
] i i I i
Bl 10-39  Use case # 1 ——5¥3K B HHIFF 5 &
" purchaseMachice [ ] |
balancef) |I
<_ _ _umum- 7 hln :
ge!StuﬁcDefcils.\ i
cost,overhead, ll
P - |ovtput rawcost '
howManyMachines
Commmmmmed] e numberOfMachines
conirm :Machine
""""" > Machine !
debit{cost}
updateDisplay >
T addMachine(:Machine)
< ——————————
oo o T

%
B 1040 Use case #2 —WEREHFHIE
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dr  dspligly  focoosfocary morket ket producion rodystionfun sales s
] ] | | i |
L —— r—l— [ | {

F—MJTL"\%. capacity MachineClass : : l

mcoutput } : :
. Pt ) ] | !
i umber | < | !
ProjectedPrice : :
- ! !
price ]
IgetProduction Shieiaiay -~ : :
Details| nextTurm : :
{numberToMake, !
solePrice) T record !
NumberMade
r;;éleg -nce
getNumberinStock kS - — =~
| sk
getProjectedPrice
projectedPrice
getProjectedSales
projectedSales
odjustProjectedPrice
selEndStockinumber) | [T """~ >
""" " cdiPropndson
——— recordNumber
e A lsoldicoun)
T
: e ]
I e colculate
i | GrossProfit
2 P S b | £
R : .
! !

Bl 1041 Use case #3—4 =B ENFHE

disp:Display  defoils:CompanyDetails fadory:Faciory doan  soles:Sales cush:CashAccount
1 | | t
doMonthlyAccounts ineC
4O r— MachineClass

!

| getRepayment
______ - _fepayment___ 7| |
< k grossProfit
1 T
arpount
A T ll Ldiu,m
i L 1
1 i |
A S T ]
P R N N
i 1 i
1 1 |
t I 1
i I |

L[S o

A 1042 Use case #4—R BRI RS HEFETIE
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_smép_lgx @Mmgg_ﬁ@ cash:CashAccount sales:Sales market:Market factory:Factory  production:
disol ’ i ] | ! ProductionRun
_._. I auls | ] \ \
- o o !
getMonth : : : : :
retlurnMonth ! ' | : i
<' ''''''' balance ~ | | 1 !
_________ L _ | omouat 7 [ [ '
< netProfit ' ] : :
" 1 ] 1 !
Salaiaiaiatae sales/costs/! grossPranI; I — :
_________ __+___:@@@i____ !
]
generalExpen : |
| |
7 _ omount _ 7 !
L] scslel’nceI :
P A a munf; --Z projectedPrice i
<— --------- 1: ------- 4omed . _jomount instock
lL N numberMade/
NSEEEEE LR p-------- (s i et " Tamoi]  [nemberforsa
P ———— bmemmcma— USRI B AP R A7
! t projectedSales amount
(. _________ oo Jamount A7 i
P kil - |
__________ L_omount _,__ 7 i !
] ] endstock ! I'
7 — SE— T en ) .
\ 1 1 | !
! ! ! !

B 1043 Use case #5— S AFESELNEE
10.7 /Mg

AR W T BRI B R R, B—R RS
2RETSIAK, MEREERE—NTERLA S, REBRA T B 0 — Tk &
PR RIMTBE RS — Gl . BIt0, BASCHHRE REED, ST
BT RERONTIFEATR . EEPERNE— 8, FELERBRARGEE, |
MRUANRRTR, B, REFRRA, L, RESIEMTRBERFTEONEE,
DRI SR ST B 0T 35 0 BRI T 20 B T B AR



EFNE XHFY2—HL—T
PHRENNEREUNER

FERIHEUTHE:

» EUTFR— 1 ZARMARF
> B SLBERZER XK

EAAENHGE R F O RMTFES, TR T HREER N AR T 0T
Ko FEMAKETAR, F—NNK BRCHIIGR R B — N LhRE
Kl BYIBFE, IGRA—&FBEE, — MR- AD, THLH N FERFERE
VHRE CHURRE, 58 Sy sest,

1.1 —REF-FETH

A TEABE B AT R R B MM AL,
> FEHESE: ROMEARE, B%, RERTEENA, W 111 R,
PR CHETRHRE, AR, WE 112,

i

- T
a1 L 3|

A1 %R B2 BiiE

Java .78

LT R R TRINUGE RN Java BT F AR,
1. Aimport. java
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/*

** Name: Airport.java

**+ This is the main class for the airport simulation.

** It creates one thread to simulate a single aircraft usage of

** the airport.

*/
JLF BB RE K Java BFRQEXBEARKTIA (Tmport) {4

import java.awt.*;
import java.io.*;
import java.lang.*;
import java.util.*;

2 Airport ZHUGE N BT M £,

public class Airport

{

BB (aiport map) BALGHMEBALER, CRRME, S, URENG R
B AL

public AirportMap airportMap;

threadGroup F FEHAHE, TURKBEIAER, GTUEBRAMRYHER, FTEHYE
BT threadGroup, BARTEABIH, threadGroup A 2T, BR T UBEMEAY B S
B, CRETCARBHERT.

protected ThreadGroup threadGroup;

public Airport ()

{

EUF BB B I B R AirportMap. AirportMap £ Canvas 193 /&, B RE—-MELR
(Frame), DAEZEHAHBIR, AirportMap BIRIEMLE Aiport HIRISZ B4 1 .

Frame mapFrame;
Panel panel;

mapFrame = new Frame ("Airport Map");
airportMap = new AirportMap ();
pPanel = new Panel ();

panel.setLayout (new BorderLayout {));
panel.add ("Center", airportMap) ;

mapFrame.add ("Center", panel)
mapFrame.setSize (100, 150);
mapFrame.show ();

%T%,EM%ﬁmﬁkmmmmm

i
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threadGroup = new ThreadGroup ("Airports");

R BRTA LA —Fom R, BRUEHEH:

Plane planes [] = new Plane [1];

F—MERERE A un ik, B un HFEATHRBENEL RN, F, B,
BA CHABRA B ERIE run ik

planes [0] = new Plane (threadGroup, 0, this);

HUTR B MRMARE ‘join’ SHAE UIKERE, UGERES 2 WHFE,
N R R A 2R -

try

{
}

catch (InterruptedException e) {}

planes [0].join();

System.exit (0);

}

/*

** The main method of the application.
** Start the Airport

*/

public static void main(Stringl] args)

{

}
}

2. AimortMap . java
/*

** Name: AirportMap.java

*/

import java.awt.*;

public class AirportMap extends Canvas

{
public AirportMap ()

{

/*

** Create the airport map
*/

}

FERRR: LandPlane
&ﬁ%ﬁ?ﬁﬁ%m%%ﬁﬁﬁﬁﬂﬁm&ADWKMO

Airport a = new Airport ();
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AOB¥: 81 CWHLK—1 8
W &

public void LandPlane (Plane plane)

{
/*
** Digplay the aircraft flying north as it uses the runway to
** land. Finally show the aircraft moving west and then south
** towards the terminal
*/

}

FELFR: Takeoff

BB TRANEIULA O BT BB R E LA K.
AABH: AW
B X

public void Takeoff (Plane plane)
{
/*
** Digplay the aircraft moving away from the terminal, down
** the map as it taxis to the start of the runway, then
** finally north as it flies away from the airport

*/
}

3. Plane.java
/*
** Name: Plane.java

** This class is the aircraft, it dictates how the aircraft will

** approach and use the airport

* / .
import java.awt.*;
. import java.io.*;
import java.lang.*;
import java.util.¥;
public class Plane extends Thread

{
FEXTRBENAREH T RRENSRLK.
String threadName;

T EEZERAE Aiport KPRSH—A5IF, THTFRRA AR S BRI,

Airport airport;

AV T B BRI CHIZEBEHLALA I AL B i e

static int timeAtGate;
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HTR, ROTEHATH AiportMap T 2/8 CHLHIZ R
THSEX Plane (&H1) MEHERL, CRELELR, HFEEHEER. €XE4
KBHIETT.
public Plane
(ThreadGroup threadGroup, int name, Airport theAirport)

/*
** Create our server thread with a name.
*/

super (threadGroup, "Plane-" + name);

/*
** Save the reference to the Airport instance
*/

airport = theAirport;

/*

** Set the time at the terminal for this aircraft,

** to be 3 seconds
*/
timeAtGate = 3000;

/*
** Create the imageg and draw the aircraft
*/

createlmages () ;

/*
** name the thread
*/

threadName = new String ("Plane-" + name);

/*

** Start the thread
*/

this.start();

public void createlmages ()

{
/*
** Create the polygon objects and draw the aircraft

+/
THHHEE R ZR KA R E N .
T
L
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}

/*
* % Rm]
*/

public void run()

{

System.out.println ("Waiting to land " + threadName);
airport.airportMap.lLandPlane (this);

System.out.println ("At gate " + threadName);
/* Spend some time at the gate */
try

{

sleep (timeAtGate);

}

catch (InterruptedException e) {}

System.out.println ("Waiting to takeoff " + threadName);
airport.airportMap.Takeoff (this);

System.out.println ("END " + threadName)

’

}
}

1.2 —MEHEADENHERE W

ﬂ&/%ﬁ%@@ﬁﬂ&@—?:ﬁm%xmﬁﬁﬁﬁuwmﬁmﬁm%,%m,m%ﬁ
B R —AMEHLL

11.2.1 BEIE

PR AN R BRI T
> ERTCHMMEE: 51— RaRRs, CHERME, B%, RERTRE
fiL,

> ETETCHEME. AR USSR MBRE RS 5,

1B —FEEE: “HENESIAEE"

l‘rﬂ@&?%:ﬁ%%m—'ﬁ%—%%mmwﬁﬁﬁ%é—ﬁt, BRI RS R, AT
WA RERITRE BAE (LB 11-3), 34, ISR SR LB i W

2. BRFE#1

PN DR — N HEF B (mutex) —MEF R P RSB — R AR 8, X
B, MEZRWIREERIRON, TS, BN HERAE R, eURrEe

MRFRENEEXNSR. B 1405, ER8ER N —me il %X BRK—HH
AT FEHA:
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mk 37

B 113 BRSNS B4 SHARE— R

3. BEURHME LT

FEMT KA IR, Wk, MEHBBMEK, — BEARER, URRE A
HER . WRHRAORIRN, CHRTAROL, RARIRS N, CRSHHT o
B2, |
11.22 &4IR

PR CHLAHLIZ R CA BRI T -

b E-RHMET: 5E—FPRRAe, WIRGIMYE, AR,

> FIRTHNET: HB W EE -2 IR GBS,

1. B 42 —FEEHE: “WRNERERE"

HE-RWLERESR A, MRS S WIREAEL, SBREET, s s
EHE&ECN, SR HHEREEE, T4, NTREEIERR? LE 1-5,

2. MRFE#2

HUE DR HRG (LA 11-6), —AMER—iF s R AR — 2 kLIS 18, X
#,ﬁﬁﬁ-%KMﬁEﬁmﬁﬁﬁw,E%ﬁ%ﬁ:E%ﬁﬁﬁxmmﬁ%mﬁ,ﬁﬁ@%
%, WA 116,

3. BYEME TR

CHUERMERRE, HHAFsR, e,

4. ERE # 3 —FEABIE: “NIFTB"

&%ﬁmmﬁ%WUﬁﬁ%m$mW£i,@m%%m$ﬁ&ﬁﬁﬁ,ﬁ%m@%%(ﬂ
BT, WA, WG TESRY R IR 2

5. BRFE#3

%Kﬂ%iﬁﬁ%ﬁﬁﬁﬁﬁﬁw,%%ﬁmmﬁmﬁﬁ(m@uﬂnﬁﬁu%%%K
MERTEIRHER UG, BB R4,
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B 11-5 B8R KBLIE B AR B 11-6 BEHREEHRY

B1L7 BTEmmssy B 11-8 B FF R A KU B R

11.2.3 f&ﬂiﬁ%ﬁ%%/ﬂ‘mﬁ

T A7 MR MR A GO,
1. BEER
TEFI T G ELME TR RITER,
(1) CALR R B HE 1
(2) AR 81
(3) AR
(4) CNBHBIBHK .,
RORTEETI
(6) MR BB L,
(7) SRR R,
(8) KHLIATBIRHLLL,
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2. Bk

TESH T RZ2E CFETRINF L&,
(1) RBLER M EHEF 8L

(2) KHLRTS HEHER 9L,

(3) KHUIBTTHI M,

(4) ®HLE &,

(5) CHLBHUSHLA HERR 8L o

(6) CHUB R B HE 48,

11.2.4 BHER Java 15

BB R T UM T B SRR T # 1. #2 A #3,
1. Airport. java

public c¢lass Airport

{
< code as before >
AT ERBERBK =AM, FESHITTR, AT, HRURELHE (Ve
tor) EERMIPRLIN, XHYBEAFENMEBEFEFRNENSH, Y- EEERER
B, EANSRNELEHAS, FENERTHT - S8 (HHERVEEPHE AT

), CRECLBIHFUT. BRINE A TENYMFEIORR, THERBEEN
FRMRE,

/* Solution #2 - runway mutex */

private static Vector runwaylList = new Vector ();
/* Solution #1 - terminal gate mutex */
private static Vector gatesList = new Vector ();

public Airport ()

{
/*
** Create and display the AirportMap
*/

< code as before >

/*
** In this example the array is constructed to hold two
** threads

*/

Plane planes [] = new Plane [2];

/*

** Create the threads
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*/
for (int j = 0; J < 2; J++)

{

planes [j] = new Plane (threadGroup, j, this);

SEbERL—R, HIETA K HUERER M AZA0S . T KX MEEFEHSE Wl

ZIEHEAN 5 b 8] ] B

synchronized (this)

{

try

{
}

catch (InterruptedException e} {}

1

wait (5000);

}

IEIEIRTRERY, 0 T @R WHEE —FiRhisStT, MARFREY, Bl THENSERE

BT,

try

{
for (int j = 0; § < 2; j++)
{

planes [j].join();

}

}

catch (InterruptedException e) {)

System.exit (0);

}

/* start the Airport */
public static void main(String(] args)

{

Airport a = new Airport ();

}

RATTIESROE T A # 1 R # 2 MO, ST A Bl R SN O 3
Rl EMERHFY, MRERAY, BolRRBHERSE, NELBEHHRY, WG
BOAME, SRERRGN, WEBSONRE, TURE—ERNTE, TERBNLAE

j‘]ﬁéo . N
public void RequestRunwayLock (Plane plane)

{

RequestLock (plane, runwayList);

}
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public void RequestGatesLock (Plane plane)

{

}

BRI Requestlock ¥RMMILEN NS, LIFSESE MOP— B BAEER T4,
ERER MO R SRR R &

MEH lockList TR L, UBIERG —MRBALUFNE, RE— Mk, EREEL
BRE, RERSHTH WIARMARE. WEERPEH A TE, WEBBEARE,
MRBRFETH—ALLWTE, WEFGEEREA, 1 EEA LS EESHE AX
Blo MRGERN T, WRUHFRZHY, EHTRBMER, ARG LB S
Eo

RequestLock (plane, gatesList);

private void RequestLock (Plane plane, Vector lockList)

{

Boolean empty;
synchronized (lockList)

{

empty = lockList.isEmpty ();
locklList.addElement (plane);

}

/%
** if the list is not empty, emulate C++ and wait
*/
if (empty == false)
{
try {plane.wait ();}
catch (InterruptedException e) {}

}
/*
** This method will exit if the list is empty or this
** thread has been woken up (unblocked)
*/
}

%%Wﬁﬁ%ﬁﬁﬁ%@ﬁﬁ%ﬁ,E&ﬁ%ﬁﬁmoﬁmﬁm—¢ﬁ%%ﬁﬁ,ﬁﬁ&
RABENHRUENTE,

public void ReleaseRunwayLock (Plane plane)

{

ReleaseLock (plane, runwayList) ;



286 BE¥H FHF T

public void ReleaseGatesLock (Plane plane)

{

Releaselock (plane, gatesList);

}

ERIBFTE ReleaseLock HRIMMARMANER, UERSHAR M LBEERHRY,
B BHHET SiE R,

W BH lockList H1TFE, PRIERE—MRBILIFRE. NEERPER YN IR
#, UREERTRESSHERMNAE, mRER 2, WEH, WREETNS, i
F-IR, FERERECLBARFUAT,

private void ReleaseLock (Plane plane, Vector lockList)
{
/*
** This variable is assigned to the extracted list element.
*/
Plane peek;
synchronized (lockList)

{

/*

** remove current aircraft thread from the list
*/

lockList .removeElement (plane);

/*

** If the list is not empty it means that there ig
** another waiting to use this lock

*/
if (lockList.isEmpty () == false)
{
try
{
AR
** Get the first element on the list
*/
peek = (Plane)lockList.firstElement ()
/*

** gynchronize the thread, so that nothing else
** ig trying to use it
*/
synchronized (peek)
{
/* Wake up the thread */
peek.notify ();
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}

catch (NoSuchElementException e) {}

2. AirportMap . java

public class AirportMap extends Canvas

{

< code as before >

PR~ LandPlane 773, RAMREHATE, BESWIEERTIRER,

public void LandPlane (Plane plane)

{
/*
** Digplay the aircraft flying north as it uses the runway
** to land, then moves slightly to the west to the landing
** area
*/

}

TER—MEEHE: TariToGae, TH CHAEE X BAEIUEHLA A,

public void TaxiToGate (Plane plane)
{
/*
** Digplay the aircraft moving west from the landing area and
** south towards the terminal gate
*/
}
public void Takeoff (Plane plane)
{
/*
** Display the aircraft moving away from the terminal, down
the map as it taxis to the start of the runway, then
finally north as it flies away from the airport

* %

*k

*/

3. Plane.java

public class Plane extends Thread
{

< code as before >

/t
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**  Run
*x/
public void runf()

{
System.out.println ("Waiting to land " + threadName) :
REER (1, 2) —RIPIRIE R R4

/* Solution #2 - runway mutex */
airport.RequestRunwayLock (this);
System.out.printin ("Got use of runway " + threadName);

MR (3, 4) — WIS EIHBRER.

System.out.println ("Landing " + threadName);
airport.airportMap.LandPlane (this);
System.out.println ("Landed " + threadName) ;

R (5) —RBHEE R

/* Solution #3 - release mutex when no longer needed */
airport.ReleaseRunwaylLock (this);

REBE® (6, 7) ——ERIFRBUBHMA DHF.

/* Solution #1 - terminal gate mutex */
airport.RequestGatesLock (this);
System.out .println ("Got a gate " + threadName)

MR (8) —WATEHEHLAL

airport.airportMap.TaxiToGate (this);
System.out.println ("At gate " + threadName);

FEA O RE— BBt ] .
try

{
}

catch (InterruptedException e) {}
System.out.println ("Waiting to leave " + threadName);

EEARE (1, 2) —ERFARBBEH R

/* Solution #2 - runway mutex */
airport.RequestRunwayLock (this) ; )
System.out.println ("Got runway for take-off " + threadName);

’

sleep (timeAtGate);

BEEE (3, 4) —WBRAAME, RERT.

airport.airportMap.Takeoff (this);
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}

KR (5, 6) — VBT ERHAEF8I:

/* Solution #3 - release mutex when no longer needed */
airport.ReleaseGatesLock (this);
airport.ReleaseRunwayLock (this);

System.out.println ("END " + threadName);

}

1.3 —MENEAORMESE M

B, BEGEEBRNE T, A2 WRAEER GRS, SR,

B HA— MU,
1.3.1 PEETTR

m’

RHLENSG P AR BRI T .

> E-RHMKE: TEIIN TSR R LM% LFRTHIT SR,
1 B3R MEH R 8,
2. AR HGEHE R

3. ML

4. BB HGEHER 4,

5. W RALIER S HLALHER 4t
6. B CHLRIF BN HE R4,
7. % CHB TR,

> SZRHIMIME: TESIL TH 8 RS OIUET IR SE,

LB ZBRHIER BB HE R4

2. FRHLIKS B HE R 4L

3. RHIRRE

4. BRHLRR B BE R,

5. BRHLIE RSV HER 4,

6. ZKHLERE, ‘

1. ERE # 4—HTE MR “CERBERLBE"
%:%%ﬂ%%ﬁ,%mTﬁﬁﬁﬁ%o%E%Kﬂﬂ?ﬁmﬂmuﬁ%mﬁ%oxim
%:%Kﬂlﬁﬁﬁﬁ@%%ﬁﬁﬁﬁ@ﬁém(%@uwo%ﬁ#ﬁﬁ%mmﬁ%?
2. MARBE#4
%&ﬁ%ﬁ%ﬁ-¢ﬁﬁ@%mmﬁﬁ(m@1mmoﬁ&ﬂﬁ%%?%ﬁ%%zmﬁﬁ
HA UL AT — BB KHE LR, CUAREHEEXHRS, Uair

kAL,
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)
Bire &
2l i
’ il
i o
l %
H 119 CHIEMLE R LA B 11-10 RERERLMHERY

3. FIRE #5—MEEE: “HIFEE"

R A=, EANGZE B CHC B BRI MR, FEERERERX
P8l BREER M SR RSB EIA RS, HENRNRE —8 S Gk
FREH R IR (L 11-11) . RERR X RENFESIIE)

4. BMRAE#5,

EANG N B BRI R BB S KR8 (LR 11-12), Bk
EREREHEE. THBRIE WSS, SBHDM%RIFBIEREERY. —BEANYS
EEA IR BHBREER, ROEREEHRY, AFRERRTTR .,

B -1 BTERNLE B 11-12 DB 295 X HE R 4

11.3.2 EYER
& RS LURTH R M —
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11.3.3 #BHEHMEELE

TS T XYL 2R D IE ST RIRF SR
(1) CHLIRIEE X R,

(2) CHUREIRE KRB
(3) CHLEREGEHER 2.

(4) CAUERAT BB HEFr B

(5) Ll B BIREEX .
(6) CHBHBEHERF 8.

(7) CAUHREFHUALHE ST B

(8) CHLBRIBEFHLALHE R 8L,

(9) EHUR BRI X HE R 8E
(10) WHLIEAT BUEHLAL,

11.3.4 EXEH Java B

FENBRE T IFHBR A #1, #2. #3. #4 7 #5 BN,
1. Airport.java

public class Airport

{

HTRRIE 44, REFWAS—MERBER, XAMERF SRS M REENTY
THH, ,

< code as before >
/* solution #4 - landing area mutex */

private static Vector landinglist = new Vector ();
/* Solution #2 - runway mutex */

private static Vector runwaylList = new Vector {();
/* Solution #1 - terminal gate mutex */

private static Vector gatesList = new Vector ():

public Airport ()

{
}

< code as before accept now using three threadss

/* Start the Airport */
public static void main(String[] args)
{

Airport a = new Airport ()

} .
BRI 7 Sk AR (AL # 4, T M AR X HE 40

i
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public void Requestlandinglock (Plane plane}

{
}

ReguestLock ({plane, landingList);

public void Releaselandinglock (Plane plane)

{
}

Releaselock (plane, landingList);

< other mutex methods as before »

2. AirportMap . java
XA B EA T

3. Plane.java

public class Plane extends Thread
{

< code as before >
/*
**  Run
*/

public void run()

{

System.out.println ("Waiting to land " + threadName) ;

REERR (1, 2) ——iRIFPMMEE K R4t

/* solution #4 - landing area mutex */

/* Solution #5 - acquire landing area before runaway */
airport.RequestLandingLock (this);

System.out.println ("Got somewhere to land " + threadName) ;

RENE (3, 4) —RIFIRRMMEHF 4

/* Solution #2 - runway mutex */
airport.RequestRunwayLock (this);

System.out.println ("Got use of runway " + threadName);
System.out.println ("Landing " + threadName) ;

R (5) — RS H B BIREX .

airpert.airportMap.LandPlane (this);
System.out.println ("Landed " + threadName) ;

MBI (6) — BMBEHR L

/* Solution #3 - release mutex when no longer needed */
airport.ReleaseRunwayLock (this) ;
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REdE (7, 8) — WRHKMENULA D HEFBL:

/* Solution #1 - terminal gate mutex ¥/
airport .RequestGatesLock (this);
System.out.println ("Got a gate " + threadName):;

Mg (9) —BHEEEX R,

/* Solution #4 - landing area mutex */
airport.ReleaselandingLock (this);

RS E (10) —BITRENMAAD .

airport.airportMap.TaxiToGate (this);
System}out.println ("At gate " + threadName );

TEA D e — Bt .

try

{
}

catch (InterruptedException e) {}
System.out.println ("Waiting to leave " + threadName);

BGER (1, 2) —HRIFFMMHEHT

/* Solution #2 - runway mutex */
airport.RequestRunwayLock () ;
System.out.println ("Got runway for take-off " 4 threadName) ;

EGIR (3, 4) —CHBTHME, AL

airport.airportMap.Takeoff (this);

B3R (5, 6) — CHBBIAMHERS.

sleep (timeAtGate);

/* Solution #3 - release mﬁtex when no longer needed */
airport.ReleaseGatesLock (this);
airport.ReleaseRunwayLock (this);

System.out.println ("END " + threadName);

11.4 EXHW—BEm—2EyaAD

BRSSO RE S KB LT, BTSSR S h AL, 7, SRR
AB,
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BREDE
3 Buy i e R
1. O #6 —HEEH: “NERTHBE" \
IR X —32 CHLAT RRIE MEHUAL B A DBAT, TiH—4 CHL T BB IE 18 1o i ot
HiRRK (BHE11-13), ARERES CHLARER?
2. MErHE 46 |
BHRITER R — M BTHRY (LE 11-14), TER—NZ, SRR AE—2K
PLEN SN R BT,

3

Lo i

B 1113 KHIER Ted A B 11-14 REERITHHER S

3. Al #7 —HEAMM: “NFRW\LE, THHEFR"

RN : —~BEHERK, o458
BIBGEHE R SRR AT H R 8, 72 CHL I B 3
REHERS, PgHASBNSHENRE, K
HHEFRARTHRARNGPEEE, FHR
TEHHRE, NE-RIARBEEXFHA,
o, AMEMHESEEHTTET (RE 1-
15),

4 MRFEHT

BRI ERBHS SR, RFVET
X (Takeoff area), XWEHBHFR €, —H K
N ARKK, CRBERRTHERY, REF ,
KEGEHFY (L 11-16), o E 1S B CHURI R B AT HE

5. ERE #8 —WAMEE: “NERBENE HER"

EA RS 8 #4—BRRHIREHE KN, —REHN—-BBE KX HBR T EFHF
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B, B—HHBARER— TR EEE RHES (LA 11-17),

e
i nsesisniicsonny

ik &

oy i _c%__
Y 4

B 1116 #4EEX B 1117 FntE g

6. BARFE #8
ﬁm&ﬁ&#4im,%&-¢mﬁ%,uﬁﬁ—%&ﬂﬂﬁ&%ﬁﬁ¢ﬁﬁ,ﬁ%m@
KRBT (LE 11-18), BN, S KK pRE b,
Sﬂ%ﬁ&#S%M,ﬁﬁ%%%,KM%%Eﬁ@ﬁﬁﬁﬁﬁzmﬁﬁﬂﬂxﬁmﬁﬁ
(WK 11-19),
- ] |

k B8

-

Fi

s
4

s

A 11-18 Rt KR HEF4 B 11-19  DIREBEIE €K HE R

1.5 HENSGEHBN EEEE

A 1120 BB T HER B0 G B A E TR B0 X 8,

> UL : TSI T CHE LSO BT
(1) TR X e 4

(2) FIGREE X HE R4
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(3) ERHEH .

(4) FABHEHFB,

(5) < & HBIHBIFEEX >,

(6) B MIEH R 8L

(1) BR—=MEHLA D HER B

> CBHBENLEAD: TEFIL T WE

LB FBUSHAA O LT-FRIRTFE R,

(1) ZRAE— VLA D HEF 8,

Q) EREITHFR

(3) BERRFTHEF 8

Ezfgﬁgﬁ@ﬁm BADS. 1120 HFEMEBRENERNYRS

(6) BBOBATHER 8l

> CHEEFEY: TEIH T WHESFE X UFEFHIRFSE,

(1) BFE X HR 8

(2) R X HEF 4,

) FHRBITHR 8o

(4) KBRITHF.

(5) < BETFR UK >,

(6) BERUEHLALA O HER 8K,

(7) BEBORATHER 8t

> CHE T TEFIH T CHR LT R

IR,

(1) R H T 81,

(2) RIS HUEHEF 8

(3) B CRHER 4,

(4) <BX>,

(5) B i e 8

TEKE 11-21 8 THE 4 MEHMAD ., THtE
BB A BELS R B 1121 mAMERLNA B L

BHEH Java 55

THEAHRBRB T XRBRITE # 6, #7 0 #8 FrENBYL,
1. Airport.java

static Vector gateslock = new Vector ()
static Integer gatel = new Integer (1);
static Integer gate2 = new Integer (2);
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static Integer gate3
static Integer gate4

new Integer (3);
new Integer (4);

/* Solution #6 - taxiing area mutex */
static Vector taxilList = new Vector ();

/* Solution #8 - holding area mutex */
static Vector holdingList = new Vector ();

Xt “gateslock” [MEFY, 15 4 MEVMA DHTHEMALSE,

synchronized (gatesLock)

{
gatesLock.addElement (gatel);
gatesLock.addElement (gate2);
gatesLock.addElement (gatel);
gatesLock.addElement (gated);

J
AR, ERHER I ABER IR EIN.

public void RequestGatesLock (Plane plane)

{
}

ARTIITT¥ *RequestGateslock” RE BT —MEHIA D, XA HHELHE BHESE
AJAEH 4 AMEHLBLA T ;

public Integer RequestGateslock (Plane plane)

{

RequestLock (plane, gateslist);

boolean empty;
Integer atGate;
synchronized (gatesLock)
{

empty = gatesLock.igEmpty ();

synchronized (gatesList)

{
}

gatesList.addElement (plane);

}
if (empty == true)
{
try {plane.wait ();)
catch (InterruptedException e) (}
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synchronized (gatesLock)

{

atGate = (Integer)gatesLock.firstElement ();
gatesLock.removeElement (atGate);

synchronized (gatesList)

{

gatesList.removeElement (plane);

return (atGate);

}
FEERM R RS

public void RequestTaxilock (Plane plane)

{
}

RequestLock (plane, taxilist);

public void RequestHoldingLock (Plane plane)

{

}
VAT, BECHER SRR RS I .

/* 0ld code */
public void ReleaseGatesLock (Plane plane)

{
}

uﬁ%ﬁ&‘mmwh@meR%&T~¢ﬁm&ADoﬁ¢ﬁ&%$ﬂEﬁiﬁﬁ
public void ReleaseGatesLock (Integer atGate)
{ N

Plane peek;

RequestLock (plane, holdinglList) ;

ReleaseLock (plane, gatesList)

i

synchronized {Airport.gatesLock)
{

Airport.gatesLlock.addElement (atGate) ;

!

synchronized (Airport.gatesList)

{

if (Airport.gatesList.isEmpty () == false)
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try

{
peek = (Plane)Airport.gatesList.firstElement ();
synchronized (peek)

{
}

peek.notify ();

}

catch (NcSuchElementException e) {}

TEEHAM B FEKL.

/* new code */
public void ReleaseTaxilock (Plane plane)

{
}

ReleaseLock (plane, taxilist);

public void ReleaseHoldingLock (Plane plane)

{ ReleaseLock (plane, holdingList);
}

2. AirportMap . java

/*

** TaxiToGateOne

*/

public void TaxiToGateOne (Plane plane)
{
/*

** Display the aircraft moving west from the landing area and

** gouth towards the terminal
** Gate 1 ig at the northern end of the terminal

*/
)
/*
** TaxiToGateTwo
*/

public void TaxiToGateTwo (Plane plane)

{
/*

** Display the aircraft moving west from the landing area and
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** gouth towards the terminal

** Gate 2 is the topmost gate on the eastern side of the terminal

*/
}
/* .
**x  TaxiToGateThree
*/
public void TaxiToGateThree (Plane plane)
{
/*

*+* Display the aircraft moving west from the landing area and
** gouth towards the terminal Gate 3 is the bottommost gate on
** the eagstern side of the terminal

*/
}
/r
**  TaxiToGateFour
*/

public void TaxiToGateFour (Plane plane)
{
/*
** Display the aircraft moving west from the landing area and
** gouth towards the terminal
** Gate 2 is at the southern end of the terminal
*/

/*

** TaxiFromGateOne

*/

public void TaxiFromGateOne (Plane plane)

{
/*
** Digplay the aircraft moving up and around the terminal,
** towards the holding area just to the west of the southern
** end of the runway

*/
}
/*
**  TaxiFromGateTwo
*/

public void TaxiFromGateTwo (Plane plane)

{
/*
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** Display the aircraft moving away from the terminal, and south
** towards the holding area just to the west of the southern end
*x of the runway

*/

}

/*

** TaxiFromGateThree

*/ .

public void TaxiFromGateThree (Plane plane)

{
/\\-
*+ Display the aircraft moving away from the terminal, and south
** towards the holding area just to the west of the southern end
** of the runway
*/

}

/*

** TaxiFromGateFour

*/

public void TaxiFromGateFour (Plane plane)

{
/*
** Display the aircraft moving away from the terminal, towards
** the holding area just to the west of the southern end of the
** runway
*/

}

./«
** Method Name: Takeoff
** This method is used to show an aircraft taxiing from the

** terminal gate onto the runway and then taking off

*k

** Input: A handle to the aircraft to use
** Qutput: none
*/
public void TakeOff (Plane plane)
{
/*
** Display the aircraft moving east away from the holding area
to the start of the runway, then finally north as it flies
** away from the airport
*/

* %

}

3. Plane.java
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public class Plane extends Thread

{

/*

**  Run

*/

public void TaxiToGate (int gateNo)

{

< code as before >

if (gateNo == 1)

{
}

else if (gateNo == 2)

{
}

else if (gateNo == 3)

airport.airportMap.TaxiToGateOne (this);

airport.airportMap.TaxiToGateTwo (this);

{
airport.airportMap.TaxiToGateThree (this);
}
else
{
airport.airportMap.TaxiToGateFour (this);
}
}
/%
* %
*/

public void TaxiFromGate (int gateNo)

{

if (gateNo == 1)

{
airport.airportMap.TaxiFromGateOne (this);
}
else if (gateNo == 2)
{
airport.airportMap.TaxiFromGateTwo (this);
}
elge if (gateNo == 3)
{
airport.airportMap.TaxiFromGateThree (this);
}
else
{

airport.airportMap.TaxiFromGateFour (this);
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/*

**  Run

*/

public void run()
{

Integer atGate;

System.out.println ("Waiting to land " + threadName);

REEER (1, 2) —HRIFRBEE X AT 8

/* Solution #4 - landing area mutex */

/* Solution #5 - acquire landing area before runaway */
airport.RequestLandinglock (this);

System.out.println ("Got somewhere to land " + threadName);

B (3, 4) ——HRIFHRIBE RS

/* solution #2 - runway mutex */
airport.RequestRunwayLock (this);

System.out.println ("Got use of runway " + threadName) ;
System.out.println ("Landing " + threadName) ;

MEER (5) — R HBHBRSER

airport.airportMap.LandPlane (this);
System.out.println ("Landed " + threadName);

REEER (6) —BECGLERFY:

/* Solution #3 - release mutex when no longer needed */
airport.ReleaseRunwayLock (this);

BESR (7) ——HREHADHER.
BHBEHIMAOLE (1) —BBEHAA DR
/* Solution #1 - terminal gate mutex */

atGate = airport.RequestGatesLock (this) ;
System.out.println ("Got a gate " + threadName);

BHBEHMANTRE ) —HRIHBRRTHRY.

/* Solution #6 - taxiing mutex */

airport.RequestTaxiLock (thig);

System.out.println ("Got use of taxiway " + threadName + "\n");
System.out.println ("Taxiing " + threadName + "\n");

BHFFMA DR (4) — B BE X T4,

/* Solution #4 - landing area mutex */
airport.ReleaseLandingLock (this) ;

BHAFHNAADNRE (5) —BTBERRENEAD .
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TaxiToGate (atGate.intValue ());
System.out.println ("At gate " + threadName + "\n");

BaEENNAOIR (6) —BHRTHRY:

/* Solution #5 - release lock to avoid deadlock*/
airport.ReleaseTaxilock (this);

FEADHFE—BmE

try

{
}

catch (InterruptedException e) {)
System.out.println ("Waiting to leave " + threadName + "\n");

BEFE IR (1, 2) —ERABIRCRHFHM:

/* Solution #5 - holding lock */
airport.RequestHoldinglLock (this);
System.out .println

("Got holding area lock " + threadName + "\n");

REFE IR 3, 4 —ERFBARITHFRY.

/* Solution #8 - the order in which mutexes are acquired */

/* Solution #6 - taxiing lock */

airport.RequestTaxilock (this);

System.out.println ("Got use of taxiway " + threadName + "\n"};
System.out.println ("Taxiing " + threadName + "\n"};

HEIPE CLRE (5) —MEBNMADRGHRE K.

TaxiFromGate (atGate.intValue ());
System.out.println ("At holding area " + threadName + "\n");

BEIFE R (6) —BHENMA DR

/* Solution #3 - release mutex when no longer needed */
airport.ReleaseGatesLock (atGate);

REFE IR (1) —BHBRGHRY:

/* Solution #5 - taxiing lock */
airport.ReleaseTaxilock (this);
System.out.println ("At holding area " + threadName + "\n");

BEAR (1, 2) —IFRHFEBIREHRY:

/* Solution #2 - runway lock */
airport.RequestRunwayLock (this);
System.out.println ("Got runway " + threadName + "\n"};

gleep (timeAtGate);
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EEERE (3) —BiE WRHF8:

airport.ReleaseHoldingLock (this);

EEIE 4) —EET:

System.out.println ("Taking off " + threadName + "\n");
alrport.airportMap.TakeQff (this);

BEEE (5) —BHHEHF.

/* solution #3 - release mutex when no longer needed */
airport.ReleaseRunwayLock (this);

System.out.println ("END " + threadName + "\a");

11.6 REMNBRAR

RAMFRFTRT, BIMEMT 342,
P AirportDetails: 1f % /R G R CHAHFEEME D, # 0 BROMYLE. Bm
IR, GRMBRMLHRY, £, SEGWEAEMIRE, BEMHt4,
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11.6.2 Java 19

TERHAEREBET A XHF AirportDetails 25 FP 4~ CHLIR A28 FTHE BI3E! .
Airport. java

public class Airport

{

public AirportDetails airportDetails;

private Random generator =
new Random(System.currentTimeMillis());

public Airport ()

{

airportDetails = new AirportDetails ("Airport Details");

Plane planes {] = new Plane [10];

/* Create the threads */
for (int j = 0; j < 10; j++)

{

if (generator.nextInt (2) < 1)

{

planes (j] = new Plane (threadGroup, j, this);

}

else

{

planes [j] = new Plane (threadGroup, j, this);

}
}

}
}

1.7 g

ARNGITFABMHRCH, BMEHMAD I, 2RAZE W, SIMUBAD
WS, FEZRAIRREFSAER. I RNGEFEBNFT, REEBIYRLT, 11
A — S . IR ARTHR TR, 1, TN CHLERAD #1 (&%
ERER), MM EIMAD #4 (BREEKK) BT, SERERST—KEET,
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Windows Visual C ++*
phils.cc

/i-

**+ Name: phils.cc - Dining Philosophers

* %

** Description:

** There are 10 philosophers who spend their lives either eating or
*x thinking.

** Each philosopher has his own place at a circular table, in the

** center of which is a large bowl of rice. To eat rice requires

** two chopsticks, but only 10 chopsticks are provided, cne between
** each pair of philosophers. The only chopsticks a philosopher can
** pick up are those on his immediate right and lefr.

**+ Each philosopher is identical in structure, alternately eating

+* then thinking. The problem is to simulate the behaviour of the

** philosophers while avoiding deadlock (the request by a philosopher
*% for a chopstick can never be granted) and indefinite postponement
*+ (the request by a philosopher is continually denied), known

** colloguially as "“starvation.*

%k

**  Created by : Andrew Haigh

** Change history

* 20-mar-2001 (Andrew Haigh)
* created

*/

/t

** gystem include files

*/

#include <windows.h>
#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <conio.h>
#include <process.h>

/*

** local variables

*/

HANDLE hChopsticksMutex [numPhilosophers};

HANDLE hSyncEvent;

int ThreadNr : /* Number of threads started */
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/*
** Jocal defines

*/

#define numPhilosophers 10 // number of philosophers
#define numBites 5 // number of bites to take
/t

** getrandom returns a random number between min and max,
** which must be in integer range.

*/
#define getrandom( min, max ) ((rand() % (int) \
(((max) + 1) - (min))) + (min))
/1
** forward declaration of methods
*/
void main( void ); /* Thread 1: main */
void PhilosopherProc (int * MyID); /* Threads 2 to n: display */
/*
**  Pgem
**  Purpose of method
b This method will lock the mutex and return
*k If the mutex is not free, it will wait until it is
**  Input
wu mutex - handle of the mutex
> seq - number to be printed in the message
**  Qutput/Return
*x method is void
** Change History
*x 20-mar-2001 (Andrew Haigh)
* created
*/
void

Psem (HANDLE mutex, int seq)

{

DWORD stat;
stat = WaitForSingleObject( mutex, INFINITE );
if (stat == WAIT FAILED)

{

printf ("Error lock - %d = %d\n", seq, stat);
exit (1) ;

}

/*
**  Pgem try
** Purpoge of method

*x This method will try to lock the mutex

*w If the mutex if free, acquire it and return

*e If the mutex is already locked it will return WAIT _TIMEOUT
**  Input

* mutex - handle of the mutex

b time - period to wait for the mutex to become free

b seq - number to be printed in the message
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R
** Qutput/Return
% return 0 - when it succeeds
* return WAIT_TIMEOUT - when it timed-out
* exit 1 - when it fails

** Change History

*x 20-Mar-2001 (Andrew Haigh)
*r created )

*/

DWORD

Pgsem_try (HANDLE mutex, DWORD time, int seq)

{

DWORD stat;
stat = WaitForSingleObject( mutex, time );
if {stat == WAIT TIMEOUT)

{
}

else if (stat == WAIT FAILED)

{

return WAIT TIMEOUT;

printf ("Error trylock - %d = %d\n", seq, stat);

exit (1) ;
}
else
return 0;

1
/*
k% Vgem
**  Ppurpose of method
L Release the mutex
*+  Input
*x mitex - handle of the mutex
i 8eq - number to be printed in the message
**  OQutput/Return
*x method is void
** Change History
o 20-mar-2001 (Andrew Haigh)
s created
*/
void
Vsem (HANDLE mutex, int seq)
{

DWORD stat;

stat = ReleaseMutex ( mutex );

if (stat == 0)

{
printf ("Error unlock - %d = %d\n", seq, stat);
exit(1);

/*
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*x  main
** purpose of method
e This method controls the program,
** it creates the mutexes, it then creates the threads,
** starts the threads and then waits for them to finish
*+  Input
*k argc - number of command line arguments
*r argv - the command line arguments
** Qutput/Return
* ¥ method is void
**  Change History
* 20-mar-2001 (Andrew Haigh)
* created
*/
void
main{int argc, char *+*argv) /* Thread One */
{
int i;

int *buffer;

/* Create the mutexes and reset thread count. */
hSyncEvent = CreateEvent (NULL,TRUE, FALSE, "SyncCond")};
for (i = 0; i < numPhilosophers; i ++)

hChopsticksMutex [i] = CreateMutex (NULL, FALSE, NULL);

ThreadNr = 10;

/w

** Start waiting for keyboard input to dispatch threads or exit
*/

for (i = 0; i < numPhilosophers; i++)
{

buffer = calloc (2, sizeof (int));
*buffer = i;
_beginthread (PhilosopherProc, 0, buffer);

}

SetEvent (hSyncEvent);

/t
i
*/
do
{

wait to be signalled that the threads have finished

Sleep (2000L);
Psem (hSyncEvent, 99);
ResetEvent (hSyncEvent);

}

while (ThreadNr != 0);

/*
** All threads done. Clean up handles
*/
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for (i = 0; i < numPhilosophers; i ++)

{

CloseHandle (hChopsticksMutex [i]);

}

CloseHandle (hSyncEvent);

** DPhilosopherProc
**  Purpose of method

*k This is the process run by each philosopher thread
*+* Input

b MyId - unique thread identifier

** Qutput/Return

*x method is void

** Change History

*k 20-mar-2001 (Andrew Haigh)

** created

*/

void

PhilosopherProc( int *MyID )

{

int I, nextstick;

Psem (hSyncEvent, 0);
nextstick = (*MyID+1)$%numPhilogophers;

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

{
printf ("Philosopher %d thinking\n*, *MyID);
Sleep (0); // yield

// hungry, so picks up chopsticks
Psem (hChopsticksMutex[*MyID], 3);

while (Psem_try (hChopsticksMutex[nextstick], 0, 4) == 1)
{

printf ("Philosopher %d waiting\n", *MyID);

Vsem (hChopsticksMutex['MyID], 3);

Sleep (getrandom (1, 100)):

Psem (hChopsticksMutex[*MyID], 3)

i

// eating
printf ("Philosopher %d eating bite %d\n", *MyID, i};
Sleep (100L); // yield '

Vsem (hChopsticksMutex[(*MyID+1)%numPhilosophers], 4)
Vsem (hChopsticksMutex[*MyID], 3);

i

Sleep (getrandom (500, 1000)); // yield
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printf ('Thread %d ending\n", *MyID);
ThreadNr--;

SetEvent (hSyncEvent);

return;

UNIX C ++

PAIF R “BEx” BRBRFE Unix RETR —MEH, EEAT Unix C++ FETH Unix
Posix £,

phils. cpp

/i

** Name: phils.cc - Dining Philosophers

ok

*+ Description:

** There are 10 philosophers who spend their lives either eating or
** thinking.

*+ Each philosopher has his own place at a circular table, in the

** center of which is a large bowl of rice. To eat rice requires

** two chopsticks, but only 10 chopsticks are provided, one between
** each pair of philosophers. The only chopsticks a philosopher can
*+ pick up are those on his immediate right and left.

** Each philosopher is identical in structure, alternately eating

** then thinking. The problem is to simulate the behaviour of the

** philosophers while avoiding deadlock (the request by a philosopher
** for a chopstick can never be granted) and indefinite postponement
** (the request by a philosopher is continually denied), known

*+ colloquially as "starvationm."

*

** Created by : Andrew Haigh

**+ Change history

b 20-mar-2001 (Andrew Haigh)
e created

*/

/*

** gystem include files

*/

# include <stdlib.h>
# include <iostream.h>
# include «<sys/errno.h>
# include <unistd.h>

/*

** local include files

*/

% define POSIX THREADS

# include <PortableThreads.h>

/t
**t local variables
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*/
const int numPhilosophers = 10; // number of philosophers
const int numBites = §; // number of bites to take

// Setup the chopsticks as mutexs
PM_t chopsticks [numPhilosophers] ;

// Provide a mutex to the resource ‘threadCount’
int threadCount = 0;

PM_t threadCountMutex;

// Provide a condition variable and Boolean to allow the threads
// to have a synchronized start, and a mutex to setup the condition

PM_t syncCondMutex;
int syncBit;

PC_t syncCond ;

/*

**+ Psem

**  Purpose of method

*x This method will lock the mutex and return
* If the mutex is not free, it will wait until it is
**  Input

*x mutex - handle of the mutex

* seq - number to be printed in the message
**  Output/Return

*k method is void

** Change History

*x 20-mar-2001 (Andrew Haigh)

*x created

*/

void

Psem (PM_t *mutex, int seq)
int stat;
// request a lock on a specific mutex
stat = PM lock (mutex);
if (stat)
// if the request fails, report error to the user
// do not try and recover

cout << "Error PM_lock - " << seg << " = " << stat << endl;
exit (1);

/*

**  Psem try

**  Purpose of method

* ¥ This method will try to lock the mutex

If the mutex if free, acquire it and return

If the mutex is already locked it will return WAIT_TIMEOUT
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**  Input

* % mutex - handle of the mutex

*x seq - number to be printed in the message
** Qutput/Return

* return 0 - when it succeeds

* return 1 - when the mutex is not free

* exit 1 - when it fails

*+ Change History

e 20-Mar-2001 (Andrew Haigh)

- created

*/

int ,

Psem_try (PM_t *mutex, int seq)
{
int stat;
// try and get the lock on the mutex
stat = PM_trylock (mutex);
if (stat == EBUSY)

{

return 1;
else if (stat != 0) !
{
cout << "Error PM_lock - " << seq << " = " << stat << endl;
exit (1);
else
return 0;
/*
**  VYsem
** Purpcose of method
*x Release the mutex
** Input
* % mutex - handle of the mutex

seq - number to be printed in the message
**  Qutput/Return

*x method is void

** Change History

*% 20-mar-2001 (Andrew Haigh)
** created

*/

void

Vsem (PM_t *mutex, int seq)

{
// release the lock on a specific mutex
if (PM_unlock (mutex))

{

// if the release fails, report error to the user
// do not try and recover
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/*
*x
% &
*k
12
*k
*
*k
*k
*k
*%
*x

* k

cout << "Error PM unlock - " << seq << " = " << stat << endl
exit (1) ;

}

PhilosopherThread

Purpose of method
This is the process run by each philosopher thread

Each philosopher tries to pick up both chopsticks
When they have both chopsticks, they eat and return the
chopsticks and wait/think. This is repeated ‘numBites’ times
Input
Output/Return
method is void *
return value 0 - when it succeeds

Change History
20-mar-2001 (Andrew Haigh)

** Created
*/

void *
PhilosopherThread()

{

int thrid, stat;
int nextstick;
PT_t self = PT_get_thread id():

Psem (&threadCountMutex, 1);

thrid = threadCount;
threadCount++;

cout << "Thread " << thrid << " entry point self=" << gelf

<< " addr = "<< &chopsticks << endl;
Vsem (&threadCountMutex, 1);
cout << "Local thread id = " << thrid << endl;

// wait on a condition broadcast to start thread
Pgem (&syncCondMutex, 2);

while (!syncBit)
{

stat = pthread cond_wait (&syncCond, &syncCondMutex) ;

if (stat)

{
cout << "Error pthread waitl = " << stat << endl;
exit (1) ;

}

cout << "Thread " << thrid <<
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v released and beginning run." << endl;
Veem (&syncCondMutex, 2);

for ( int bites = 1; bites <= numBites; bites++ )

{
// thinking
cout << "Philosopher " << thrid << " thinking" << endl;
PT_vyield();

// hungry, so picks up chopsticks
Psem (&chopsticks|[thrid], 3);

Psem_try (thrid, &chopsticks(thrid],
&chopsticks|[(thrid+1) $numPhilosophers], 4);

// eating
cout << "Philosopher " << thrid << " eating" <<
" bite " << bites << endl;

PT_yield();

// done-eating
Vsem (&chopsticks([(thrid+l) $numPhilosophers], 4);

PT yield();

Vsem (&chopsticks({thrid], 3);

}
cout << "Thread " << thrid << " ending self=" << self << endl;
return 0;
)
/*
** main
** Purpose of method
** This method controls the program,
LA it creates the mutexes, it then creates the threads,
*x starts the threads and then waits for them to finish
**  TInput

bl argc - number of command line arguments

*x argv - the command line arguments
**  Output/Return

e return 0 - is succesgful finish
* exit (1) - is a failure

** Change History

*x 20-mar-2001 (Andrew Haigh)

LA created

*/

int

main (int argc, char **argv)
{

PT_t phils(numPhilosophers] ;
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int 1, stat;
void *ret;

/*

** initialize the thread counter and the chopsticks
*/

stat = PM init (&threadCountMutex, NULL) ;

Psem (&threadCountMutex, 0);

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

{
cout << "Init mutex no.=" << i << " addr=" <<
&chopsticks[i] << endl;
stat = PM_init (&chopsticks[i] ,NULL) ;
if (stat)
cout << "Error PT_init:1 = " << stat << endl;
exit(1);
}
}
/*

** initialize the synchronization flag
** that starts the threads running

*/

syncBit = 0;

stat = PM_init (&syncCondMutex, NULL);

if (stat)
cout << "Error PT_init:2 = " << gtat << endl;
exit (1);

}

stat = PC_init (&syncCond, NULL);

if (stat)

{
cout << "Brror PC_init = " << stat << endl;
exit (1);

// Create the philosopher threads
for ( i=0; i < numPhilosophers; i++
{
// create the philosopher threads
PT_create (NULL, NULL, (void *(*){void*))PhilosopherThread,
NULL, &phils{i], PTHREAD CREATE JOINABLE, &stat);

}

cout << numPhilosophers << " threads created." << endl;
Vsem {&threadCountMutex, 6);

// now wake them all up at once
Psem (&syncCondMutex, 7);

syncBit = 1;
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stat = PC_broadcast (&syncCond) ;

if (stat)

{
cout << "Error PC broadcast = " << stat << endl;
exit (1);

}

cout << "Startup condition signaled." << endl;
Vsem (&syncCondMutex, 7);

// wait for all threads to finish execution
for ( i = 0; i <« numPhilosophers; i++ )
{ Iy
stat = PT_join( phils(i], &ret );
if (atat)
{
cout << "Exrror PT join" << i <<" = " << stat << endl;
exit (1) ;

cout << "Normal shutdown" <<endl;

return 1;

}

Java
X Java B, F—ADREBHH, BTEELE Java KBTI H A,

Dinner. java

/*

** Name: Dinner.java - Dining Philosophers

L X

** Description:

** There are 10 philosophers who spend their lives either eating or
*+ thinking.

** Each philosopher has his own place at a circular table, in the

** center of which is a large bowl of rice. To eat rice requires

** two chopsticks, but only 10 chopaticks are provided, one between
each pair of philosophers. The only chopsticks a philosopher can
pick up are those on his immediate right and left.

Each philosopher is identical in structure, alternately eating
then thinking. The problem is to simulate the behaviour of the
philosophers while avoiding deadlock (the request by a philosopher
for a chopstick can never be granted) and indefinite postponement
(the request by a philosopher is continually denied), known

** colloquially as "starvation."
*k

LA
Tk
* ok
*n
*h
A 2]

L2 2

** Created by : Andrew Haigh

** Change history

LA 20-mar-2001 (Andrew Haigh)
* Created

*/
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import java.io.*;
import java.lang.*;
import java.util.*;

public class Dinner

{

*

*k

*/

protected ThreadGroup threadGroup;

static Boolean chopstickLock [] = new Boolean [10];
gtatic int numPhils = 5;
/* '

** Dinner

** Purpose of method

** This method controls the program,

** it creates the mutexes, it then creates the threads,
starts the threads and then waits for them to finish
** Input [

** Qutput/Return
* %

* &

method is the class constructor
** Change History

20-mar-2001 (Andrew Haigh)
created

public Dinnexr()

{

// Create the threadgroup.
threadGroup = new ThreadGroup("Dinner") ;

synchronized (chopstickLock)

{
for (int j = 0; j < numPhils; j++)
{

chopstickLock [j] = new Boolean (false);

Phils phils [] = new Phils [numPhils]:
try

// Start the thread

for (int j = 0; j < numPhils; 7++)

{
phils [j] = new Phils (threadGroup, j, this);
phils [j].start ();

for (int j = 0; j < numPhils; J++)
{

phils [j].join 0);
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}

catch (InterruptedException e){}

// Start the application
public static void main(String[] args)

{
}

Dinner a = new Dinner ();

Phils . java

/i
L
**
nh
%
[
ok

ok

*/

Name: Phils.java - Philosophers thread

Description:

This is the process run by each philosopher thread

Each philosopher tries to pick up both chopsticks

When they have both chopsticks, they eat and return the
chopeticks and wait/think. This is repeated ‘numBites’ times

import java.io.*;
import java.lang.*;
import java.util.¥;

public class Phils extends Thread

{

String threadName;

int thrid;

Dinner dinner;

/»

** Phils

o Each philosopher tries to pick up both chopsticks

* When they have both chopsticks, they eat and return the
*h chopsticks and wait/think. This is repeated ‘numBites‘’ times
*+ Input

i threadGroup - group to which the thread belongs, a group
LA allows to be manipulated as a unit

* name - unique thread identifier

*x parent - handle back to the thread owner

**  Qutput/Return

e method is the class constructor

** Change History

e 20-mar-2001 (Andrew Haigh)

b created

*/

public Phils {ThreadGroup threadGroup, int name, Dinner parent)

{

/! Create our server thread with a name.
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* %
% %
* %
**
* %

ok

* %

*/

super (threadGroup, "Philosopher-" + name);
dinner = parent;

threadName = new String ("Philosopher-" + name);
thrid = name;

/*
**  Psem
Purpoge of method
This method will lock the mutex and return
If the mutex is not free, it will wait until it is
Input
pos - the number of the mutex
Output /Return
method is void
Change History
20-mar-2001 (Andrew Haigh)
created

public void Psem (int pos)

{

boolean flag;

/*

** Jock the mutex variable for sgingle thread access
*/

System.out.println (threadName + " RequestLock");
synchronized (Dinner.chopstickLock [pos])

{
/*
** if the mutex is free acquire it and return
*/
flag = Dinner.chopstickLock [pos].booleanValue () ;
if (flag == false)
{
Dinner.chopstickLock [pog] = new Boolean (true);
System.out.println (threadName + " AcquiredLock");
return;
}
}
/*

** the mutex was already locked
** loop and keep testing the mutex availability
** until it becomes free
*/
while (flag == true)
{
synchronized (Dinner.chopstickLock {pos])

{
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flag = Dinner.chopstickLock [pos].booleanValue ();
if (flag == false)
{ Dinner.chopstickLock [pos] = new Boolean (true);
System.out.println (threadName + " AcquiredLock”);
return;
}
}
try {sleep (20);}
catch (InterruptedException e) {}
}
}
/i
** Psem_try
** Purpose of method
* ¥ This method will try to lock the mutex
* If the mutex if free, acquire it and return
bl If the mutex is already locked it will return WAIT TIMEOUT
*+ Input
** pos - the number of the mutex
**  Qutput/Return
hid return value 0 - when it succeeds
LA return value 1 - when it fails
*+ Change History
o 20-Mar-2001 (Andrew Haigh)
ke created
*/

public int Psem try (int pos)

{

/*
(31
**
* %

* %

System.out.println (threadName + " Psem_try " + pos);
synchronized (Dinner.chopstickLock [pos])

{
if (Dinner.chopstickLock [pos].bocleanvalue () == false)
{
Dinner.chopstickLock [pos] = new Boolean (true);
System.out.println (threadName + " AcquiredLock");
return 0;
}
else
{
System.out.println (threadName + " Lock - waiting");
return 1;
}
}
Vsem

Purpose of method
Release the mutex
Input
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* %
Tk
* k
* %
**

* %

*/

pos - the number of the mutex
Output /Return
method is void
Change History
20-mar-2001 (Andrew Haigh)
created

public void Vsem (int pos)

{

ke
* %
ik
*

*

*/

System.out.println (threadName + " Vsem " + pos);
synchronized (Dinner.chopstickLock [pos])
{

Dinner.chopstickLock [pos] = new Boolean (false);

Run
Purpose of method
This is the process run by each philosopher thread
Bach philosopher tries to pick up both chopsticks
When they have both chopsticks, they eat and return the
chopsticks and wait/think. This is repeated ‘numBites’ times
Input
Output/Return
method is void *
Change History
20-mar-2001 (Andrew Haigh)
created

public void run()

{

int next = thrid + 1;
if (next == Dinner.numPhils)
next = 0;

System.out.println ("Go " + threadName);

for (int i = 0; 1 < 5; i++)
{

Psem (thrid);

while (Psem try (next) == 1)

{

Vsem (thrid);
try (sleep (20);}

catch (InterruptedException e) {)
Psem (thrid);
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System.out.println ("All chopsticks acquired" +
threadName) ;

try {sleep (20);}
catch (InterruptedException e) {}

Vsem (next);
Vgem (thrid);

try {sleep (20);}
catch (InterruptedException e) {}

System.out.println ("END " + threadName);

Java JNI (C++)
NETEISCAFS R 68 A Java 1 Unix C++ WEH “B¥R" BELM, B—HKIE,

C++ RIBARET main AR, TR Jlava RBEA, & Cr+ RELBFHZH,
RAEEIENGEL, FUERLE “SanUp” F “ShutDown”

Dinner. java

Name: Dinner.java - Dining Philosophers

** Description:

Thexe are 10 philosophers who spend their lives either eating or
** thinking. '

** Each philosopher has his own place at a circular table, in the

** center of which is a large bowl of rice.

To eat rice requires

two chopsticks, but only 10 chopsticks are provided, one between
each pair of philosophers. The only chopsticks a philosopher can
pick up are those on his immediate right and left.

Each philosopher is identical in structure, alternately eating

then thinking. The problem is to simulate the behaviour of the
philosophers while avoiding deadlock (the request by a philosopher
for a chopstick can never be granted) and indefinite postponement
(the request by a philosopher is continually denied), known

** colloquially as "starvation."
%k

ik
*
L3
* %
*
* %
* ik

* ¥

** (Created by : Andrew Haigh
** Change history

i 20-mar-2001 (Andrew Haigh)
ol created
*/

import java.io.*;
import java.lang.*;
import java.util.*;

public class Dinner
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protected static ThreadGroup threadGroup;

/*

*+ Purpose of method

*x load the JINI libraries
** Input

**  Qutput/Return
** Change History

*x 20-mar-2001 (haian02)
LE) created

*/

static

{

System.loadLibrary("phil_java");

/*

*+ main

** Purpose of method

"k This method controls the program,

*x it creates the mutexes, it then creates the threads,
* % starts the threads and then waits for them to finish
** It uses two JNI wethods to initialize and cleanup the JNI code
** Input

** args - command line arguments

**  QOutput/Return

*x method is void

** Change History

** 20-mar-2001 (Andrew Haigh)

** created

*/

public static void main(String args{])
{
int numPhils = 1;
Dinner b%gMeal = new Dinner();
bigMeal.StartUp();

// Create the threadgroup.
threadGroup = new ThreadGroup ("Philosophers") ;

Phils [] phils = new Phils {numPhils];

try
{
for (int j = 0; j < numPhils; J++)
{
System.out.println("new philosopher") ;
phils [§] = new Phils(threadGroup, j);
phils [j].start ();

for (int j =075 < numPhils; J++)
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phils [jl.join ()

}

catch(InterruptedException e) {}

bigMeal.ShutDown () ;

public native void StartUp();
public native void ShutDown();

Dinner.h

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class Dinner */

#ifndef _Included Dinner
#define _Included_Dinner
#ifdef _ cplusplus
extern "Cv {

#endif
/* Inaccessible static: threadGroup */
/t

* Class: Dinner

* Method: ShutDown

* Signature: ()Vv

*/

JNIEXPORT void JNICALL Java_Dinner ShutDown
(JNIEnv *, jobject);

/*

* Class: Dinner
* Method: StartUp
* Signature: ()V

*/

JINIEXPORT void JNICALL Java_Dinner StartUp
(INIEnv *, jobject);

#ifdef _ cplusplus
}

#endif
#endif

Phils. java

/*

** Name: Phils.java - Philosophers thread
*k

** Description:
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* %

* %

*/

This is the process run by each philosopher thread
It calls the JNI code to execute the philosophers actions

import java.io.*;
import java.lang.*;
import java.util.*;

public class Phils extends Thread

{

String threadName ;

/*
*
'
*x
* %
*ok
%

*x

Phils
Purpose of method

Adds the thread to the thread group and names the thread
Input

threadGroup - handle of the mutex

name - unique thread identifier

Output/Return

*x method is the class constructor
** Change History

*k 20-mar-2001 (Andrew Haigh)

' created

*/

public Phils (ThreadGroup threadGroup, int name)
{
// Create our server thread with a name.
super (threadGroup, "Philosopher-" + name);

threadName = new String ("Java-" + name) ;

/*

* ¥ run

**  Purpose of method

* Call the JNI method
**  Input

**  Qutput/Return

hid method is void

** Change History

ad 20-mar-2001 (Andrew Haigh)
** Created

*/

public void run{()

{
System.out.println{"start Jphil " + threadName) ;
this.eatDinner(threadName);
System.out.println("end Jphil " + threadName) ;

public native void eatDinner (String ThrdName);
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Phils. h

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class Phils */

#ifndef _Included_Phils
#define _Included_Phils
#ifdef _ cplusplus
extern "C* {

#endif

/* Inaccessible static: threadInitNumber */

/* Inaccessible static: stopThreadPermission */
#undef Phils_MIN_PRIORITY

#define Phils_MIN PRIORITY 1L

#undef Phils NORM_PRIORITY

#define Phils NORM_PRIORITY SL

#undef Phils_MAX_PRIORITY

#define Phils_MAX_PRIORITY 10L

/i

* Class: Phils

* Method: eatDinner

* Signature: (Ljava/lang/String;)V
*/

JNIEXPORT void JNICALL Java_Phils_eatDinner
(JNIEnv *, jobject, jstring);

#ifdef _ cplusplus
}

f#endif

f#endif

Phils. cpp

/*

** Name: phils.cpp - Dining Philosophers

sk

** Description:

** There are 10 philosophers who spend their lives either eating or
**  thinking.

** Each philosopher has his own place at a circular table, in the

** center of which is a large bowl of rice. To eat rice requires

** two chopsticks, but only 10 chopsticks are provided, one between
each pair of philosophers. The only chopsticks a philosopher can
pick up are those on his immediate right and left.

Each philosopher is identical in structure, alternately eating
then thinking. The problem is to simulate the behaviour of the
philosophers while avoiding deadlock (the request by a philosopher
for a chopstick can never be granted) and indefinite postponement
(the request by 2 philosopher is continually denied), known

** colloquially as "starvation.®

*/

LR

rw

*k

**

*k

**

* %
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/*

** gystem include files
*/

# include <stdlib.h>

# include <iostream.h>

# include <sys/errno.h>

/*

** Jlocal include files
*/

# include "Dinner.h"

# include "Phils.h"

# define POSIX THREADS

# include <PortableThreads.h»

# include <unistd.h>

/*

**  local variables

*/

const int numPhilosophers = 10; // number of philosophers
const int numBites = 5; // number of bites to take

// Setup the chopsticks as mutexs
PM_t chopsticks[numPhilosophers];

// Provide a mutex to the resource ‘threadCount’
int threadCount = 0;
PM_t threadCountMutex;

// Provide a condition variable and Boolean to allow the threads

// to have a synchronized start, and a mutex to setup the condition
PM t syncCondMutex;

int syncBit;
PC_t syncCond;
/f

** Java_Dinner StartUp
** Purpcse of method

* Initialize the JNI philosophers enviromment
**  Input

*x *env - java environment

*x cbj - java object

**  Qutput/Return

L method is veid

** Change History

** 20-mar-2001 (Andrew Haigh)

* Created

*/

JNIEXPORT void JINICALL
Java_Dinner StartUp( JNIEnv *env, jobject obj )

{

int i, stat;
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printf ("in Phils_Startup\n");

stat = PM_init (&threadCountMutex, NULL) ;
stat = PM_lock (&threadCountMutex) ;
for ( i=0; i < numPhilosophers; i++ )

{ cout << "Init mutex no.=" << i << " addr=" <<
&chopsticks([i] << endl;
stat = PM_init (&chopsticks [i$numPhilosophers], NULL) ;
if (stat)
{
printf ("Error PT_init:1 = %d\n", stat);
exit(1);
}
}
syncBit = 0;
stat = PM_init (&syncCondMutex, NULL);
if (stat)

{
printf ("Error PM_init:2 = %d\n", stat);
exit (1);

}

stat = PC_init (&syncCond, NULL);

if (stat)

{
printf ("Error PC_init:3 = %d\n", stat);
exit (1) ;

}

printf ('in Phils_startup\n");

/*
** Java_Dinner_Shutdown
**  Purpose of method

* Release the JINI philosophers environment
**  Input

b *env - java environment

** obj - java object

** OQutput/Return

L method is void

** Change History

b 20-mar-2001 (Andrew Haigh)

*x created

*/

JNIEXPORT void JNICALL
Java_Dinner_ShutDown{ JNIEnv *env, jobject obj )

{

int i, stat;
printf ("in Phils Shutdown\n");

stat = PM_destroy(&threadCountMutex) ;
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*h

*/

for { i=0; i < numPhilosophers; i++ )

{

stat = PM_destroy(&chopsticks [i%numPhilosophers]);

stat = PM_destroy(&syncCondMutex, NULL);
stat = PC destroy(&syncCond, NULL);

printf ("in Phils_Shutdown\n") ;

Psem
Purpose of method

This method will lock the mutex and return

If the mutex is not free, it will wait until it is
Input

mutex - handle of the mutex

seq - number to be printed in the message
Output/Return

method is void

return value 1 - when it succeeds

return value 2 - when it fails
Change History

20-mar-2001 (Andrew Haigh)

created

void Psem (PM_t *mutex, int seq)

{

/*

*k
*K

*

ok
* R
*k
L2

*k

int stat;
// request a lock on a specific mutex
stat = PM lock (mutex);
if (stat)
{
// if the request fails, report error to the user
// do not try and recover
cout << "Error PM_lock - " << seq << " = M ce¢ gstat << endl;
exit (1) ;

Psem_try
Purpose of method
This method will try to lock the mutex
If the mutex if free, acquire it and return
If the mutex is already locked it will return WAIT_TIMEOUT
Input
mutex - handle of the mutex
seq - number to be printed in the message
Output/Return
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b return 0 - when it succeeds

*x return WAIT_TIMEOUT - when it timed-out
** exit 1 - when it fails

** Change History

*x 20-Mar-2001 (Andrew Baigh)

** created

*/

int

Psem try (PM_t *mutex, int seq)
{
int stat;
// try and get the lock on the mutex
stat = PM_trylock (mutex);
if (stat == EBUSY)

{

return 1;
}
else if (stat != 0)
{
cout << "Error PM_lock - " << seg << " = " << stat << endl;
exit (1) ;
}
else
return 0;
}
/*
**  Vsem
**  Purpose of method
** Release the mutex
*+* Input
*¥ mutex - handle of the mutex
*x seq - number to be printed in the message
** Output/Return
LA method is void
** Change History
*x 20-mar-2001 (Andrew Haigh)
* created
*/
void
Veem (PM_t *mutex, int seq)
{

// release the lock on a specific mutex
if (PM_unlock (mutex))
{
// if the release fails, report error to the user
// do not try and recover
cout << "Error PM unlock - " << seq << " = " << stat << endl;
exit(1);
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/t
** PhilosopherThread
** purpose of method

"k This is the process run by each philosopher thread

o Each philosopher tries to pick up both chopsticks

** When they have both chopsticks, they eat and return the
*x chopsticks and wait/think. This is repeated '‘numBites’ times
**  Input

**  Output/Return

** method is void *

il return value 0 - when it succeeds

** Change History

* 20-mar-2001 (Andrew Haigh)

** created

*/

void *PhilosopherThread ()

{

int thrid, stat;
int nextstick;
PT_t self = PT get thread id{);

Psem (&threadCountMutex, 1);

thrid = threadCount;

nextstick = (thrid+1)$numPhilosophers;

threadCount++;

cout << "Thread " << thrid << " entry point self=" << self
<< " addr = "<c< &chopsticks << endl;

Vsem (&threadCountMutex, 1);

cout << "Local thread id = " << thrid << endl;

// wait on a condition broadcast to start thread
Pgsem (&syncCondMutex, 2);

while (!syncBit)
{

stat = pthread_cond_wait (&syncCond, &syncCondMutex) ;
if (stat)

{

cout << "Error pthread waitl = " << stat << endl;
exit{1);

cout << "Thread " << thrid <«
" released and beginning run." << endl;

Vsem (&syncCondMutex, 2);

for ( int bites = 1; bites <= numBites; bites++ )

{
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// thinking
cout << "Philosopher " << thrid << " thinking" << endl;
PT_vield();

// hungry, so picks up chopsticks
Psem (&chopsticks[thrid}, 3);

while (Psem_try (&chopsticks [nextstick], 4) == 1)

{

Vsem (&chopsticks [third], 3);
PT yield ();
Pgem (&chopsticks {third], 3);

// eating

cout << "Philosopher " << thrid << " eating" <<
" bite " << bites << endl;

PT_yield();

// done eating
Vsem (&chopsticks{(thrid+l)$numPhilosophers], 4);

PT_yield();

Vsem (&chopsticks[thrid], 3);

}

cout << "Thread " << thrid << " ending self=" << self << endl;

return 0;

/*
** Java_Phils_eatDinner
*+* Purpose of method

*w This is the process run by each philosopher thread

* Each philosopher tries to pick up both chopsticks

* When they have both chopsticks, they eat and return the
*k chopsticks and wait/think. This is repeated ‘numBites’ times
*+  Input

*r *env - java environment

b cbj - java object

**  Qutput/Return

*w method is void

** Change History

LA 20-mar-2001 (Andrew Haigh)

*x created

*/

JNIEXPORT void JNICALL
Java_Phils_eatDinner (JNIEnv *env, jobject obj )

{

PT t phils [numPhilosophers) ;

int i, stat;
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void rret;

// Create the philoscpher threads
for ( i=0; i < numPhilosophers; i++
{
// create the philosopher threads
PT_create(NULL, NULL, (void *(*}(void*))PhilosopherThread,
NULL, &phils[i], PTHREAD_CREATE_JOINABLE, &stat):

}

cout << numPhilosophers << " threads created." << endl;
Vsem (&threadCountMutex, 6);

// now wake them all up at once
Psem (&syncCondMutex, 7);

syncBit = 1;

stat = PC_broadcast (&syncCond) ;

if {stat)

{
cout << "Error PC_broadcast = " << stat << endl;
exit (1) ;

}

cout << "Startup condition signaled." << endl;
Vsem (&syncCondMutex, 7):

// wait for all threads to finish execution
for ( i = 0; i < numPhilosophers; i++ )
{

stat = PT_join{ phils[i], &ret );

if (stat)

{

cout << "Error PT join" << i <<" = " << stat << endl;
exit (1) ;

cout << "Normal shutdown" <<endl;

return 1;



