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A5KRIE, BRAEREXMEREFRA "NMNERL", #EENE
—ERMEERES, FE "SR ET T, ikEHk, BERAERE,
BX, REiREHER, TEXWE "ZIHRZL",

XFER T, FECTNITERE "C-o" 0 "D-Igit’.



Hif (2): RRERINEERE, HEEFLIRET

flan, mNESEFERGEE, SSHFaFERRE.

RSXEFRIRM, FELTHNTERZE "D-ikit”, SSHNERE

Eff (3): RARMEEHISEREN

ZIIFHER "A-AVSSEEET 0 "B-F/R” AUEEE, INARFRITD
BE (ARG, B, BARUEE. WSHN.....) HLEETW.

ROSXFRIZRM, FEXTRTIERZE "C-oi,

AR, XBRERY "A-WSEE" f "B-FXR" BrEHHE
BHER "REZN . RAENIIREZFIAFTERW, RIFETRERFL
FIARIMEPIRERAAE T M, MXFRIREEREEMER.
B "C-otfr" TR, BAERFRIOEIRE, (EEEF I
DIREIRE, BEITRRTIXAEFRIZRL.

Hif (4): RRMENASEEN

XHE IR “BREX". 1 (1) —k, XESIAZE "B,
= "X

RBEEYTERN "A-ALSSER" 1 "B-K" RUHEE, HIRNRE
ZIRURMB "RSTIRE", TRESBUHABLRAME, BAHEL AR .

XHER T, Kt "C-off" TERENFHAK, HAXMHIEN
TR



R TEIE "C-o" TER TR "R RIBUHFFAR
R, BERERNFEX TN TERMIZE "A-ASEE" 71 "B-5F
K", FFSTEEEHRSANINE, FeeEREBRKRE (3) &=
(4).

KN REELBEEREL:

Bf (1):

EERNZHNRIEIRE, FHRIL SRR, e B EHhITERRH
17587

XAR "B, X2 ER. REEXAE e,

=

Hif (2):
HiAY, T BRI —IR M ERES.
Hif (3):

BERBRLERMN. K=FRRAZIH, WERE.

XFEZUEREMERN. k=157 SHAIRNERRS, WARBGERNRL
&, RRHERITEL, ARHERIFE.

SNRFD 7 EFFARRI RIS (C-217) , ZR=MZHTH ZFFRT,
BRI LAS RN XS S ATRIIESR, FHRNANRRIN S R E A BER A RV,

Hif (4):
E4IZRrE TR,



sSR=HIO. Z73. RURIR. FERNETNMEEEIZHT, A9
fitE LB T, FEE—TMIREN. TUNECEBHIREERICIRZRMISE
HZF, —FRINEZEEARINETESE.

IR ESK=R18 T Ik, NABESEEXIKEERE.
=S, WNRETUKEFEL Cosplay, XA—#7.

kkkkkk

EFRA TREEFXS, BIFRATHEEBCRITRE, FFAARE
FEHELNR,

fplan, EEHE (4) WRER (3), EEH "FIEMHRERY IR
R, NmEZECHRD "A-WSER" 1 "B-FK" 8EIRIEL.

Bian, XMEHE (3) f1EA (4) #@mfk, RKEHE (2), 8&
BIBTEE (2) BNXIHEER "D-igit” kNXEEE (3) F1EE (4),
E7 "D-iit” RAbHE—FERIRNE.

—LEERILL IR B, BRENE, FEHBIFH
1-2 4 "9Ey” 38, AREMFFIATTIS Entity, Service, Repository,
DTO. 7NA8fZ28M..... IREE " ? DBFRAIE "IN FZEEE
V', "BEEMRFIIETV,

ESMREFRRARE L, BALERIXENT R EBFES
RISHIZRAIT S T —i8 , AR SRS HIZ T LS tEiR T —1E,
5, XFAZREG, EHASNLEN? Rk, tTHNREE_ "D-
it BIRE. RERRETFARAREEH, MEHFHAHR—%E



HITMESX—RR, EECATARFHIZ EERARERX.
1.2.4.3 {AElFZin

REARARRE D WATR. SRMAERN, FTEMH A, B.
CRIT/RRY, REENIZEFARFI A, B, CHIFEEA X,

g, REAAFNEEELECHFEX, EERSEETEMIE
Hitt ARIZIB CRIFHERX.

flan, FEALEANICTERET, SuiEE—L "SoNEhE" |, BRI
ELABCH "FK" FEESR, NmEsEECISER (A) fIEK
(B) FREERIARE.

BN, TS CERISEERS (C) BT, SIAEIHREINEISEER (D)
HERLRE "SA2BMEERR" (D), NEEE CHIRENNARE.

T2, SIEERFaRIFHER T,

BRREIFRARE A, B. CHEEM, @B "tm=—1mn"
KRG RMEF. i, BIAZEIER, K2R B5RE? KIE
= Linus Torvalds Y “Talk is cheap. Show me the code.”,

a3k, "RAZxR" REEMEEERIUE=—IENTH, EMEE
RESTIRaE. T2, MEIFABRIEA. B, C, MEM D XkiEE
A. B, C, B2IWA. B. C "Fix%E" IFR "BRZZF", LR T#HD
RARARR®R "RZA",

a0, SRS LIRS KT RIF DR, BINE, B—1 "I
HER" E58, FRARMALVOLIESALEEKEIERIE, Blal



WitEss "WImER,

Blan, INEFITEFANROSMELSHIAERME. 8700, ik
ARALUZIRECHEREIE—E "BRIES .

relFfE A ASERRBCHEREST, MESRECHEER. B
EhEERE 2N | "B FFR, BELEMERA. 2K,
XF A5 S— Rt FERICINZEHE, XERAAIEX
FRET. RE—MEREMNE, —LEIAARE] "Z2A", & "E"
FFIRFLE, BRHINAZIEEAEIFHIBAMES.

FRAR—TFHRUNRERRE, EF—%F, KIWHESTAE! 77k
g ’RED, WHHR, =85, N, MBIt E. &PHE,
FHEEHFEXFEEFSY, BT "HEE", XUAFERTHED
FAFRARHNBOT! ARARMZERE TEERNER, OHFRSI
F—ARERK! HB=C1, BREm{rENZR!

(REIFTASFERR "SUEBRENRIT AR 2K, BRATH—2
BISR. HERMSEHER T HRARE RS, FrAREIEEIERT 90 THIF
ARSI

XFENTIERMSTMIEN, ABEESEDEaH—SITe.
1.2.5 B TFR?

MR FTAEFREORIETRE, RN i, B
ERIAR W RS,

AR Wit IAEORBIRIRRE N RGZ FRME, B "A-




ISR
N Wi WIERIE BinARFRIERRIE, BBE "B-FK'.

MR Wik" BRI EIFRGAEE MBI ZIBAOIE, BBRR
‘C-45%7 1 "D-igit",

FICRER. EUERIT, MEIEENASER— TR
WA, (TREMIZTIER. E—NERES, BR. BT

/7= —_

FEREEHITHY.
1.2.6 RBIMEERI{ER?

ABRERFEERT5iEZ, Bl A—>B—>C—D WIEHEHESTIIE,
ETHSE—IAEBR, REAHH, E22EHE0. 0EEY. JMEA
MRy, IREEEXR.

A EARIEAIAESEEL. FMEAEEMERE, tEkT, —Es

T, AIERR,

BEREFAZEXNEAIEN. AR, FIfEUEBERRGES, X
L RBAFRRITIENZE. RIANZE, SXNFFMMR—XUTA
BEARMEIRRTT A, BMERERINEAEZRN, BEHXTENE.

ERREEFICREERR, EERN, BRAATEEECHNT
g, FheHktRaZERIEMRERSEKZE. fla0, —HEHEE
g "BAREBINT" , MEETEEKAIZET, e\ TIFIRAYE
&8, TARBEX R, IS RS FEE DB ER
HIRA.,



SR, BRDIZR— MR AIE , RERSEMTIE, Hlant
EEE. ADWBFEES, AXEHRAETAHTICHreE. T8
MEEELENAR, & BTSN INHEE.

1.2.7 ATE#HEX ABCD FLIERAYFIE

MY E3RiR, FrEEE T ZEEERFEILAN " AT EEE
(A", flwn, HESRFETIzENZE, (RRESFEHA:
2355465722232x5465768797343, a4, MBS
FAER, FrLL, E)EH A, Al ERESELLAE, B85

AYRTE] 7,

*EHTE AL, WmipENE 4E,

LA, BRMNXEKIN Al 2N, EERINATEBE

(Generative Al), BEIM GPT-11£ 2018 FFiEH, A=A T & 8EM

HNEES,

IM7E (2026 £ 1 B) KSEAESELEER Cursor & Al g3 T
B, %5 Al IREK, Al £, EEBIEE "Vibe Coding”, A&
KIEFRIEAR Al £,

XESTED (EM) TIFERMA Al

B2, BTREERE C-oiAT, BERGFERIEN, Al
RUSRMEHD, PHEGEREAR, REAFTBGE.

FEXE A B Al & Spec-Driven, B3 IR TEK,
BRZA (SEPLIFREFUANEIFT Fans (O EHSRIESN “KE")



A TR A-NSSEE. B-FK. C-ofr. D-ijkitERE ERIKBILINE
FHHESITIE, K€ Spec BUAYR, RATERCERMTA, XHZ
BIXLEAKE UML B —1E—#F,

RBELBIREARKR, WEEREARR, LRIZRE, WEL
. LIBIREEIHASH4, BRBKEZE, IEERERIH4
S, BFBRBE.

FRDTTEFRIANR, Spec HRBEHARE, HLMEREEZRIEAF
BREIFTEFRMEZIIBA "SUEELE", HIRRmG, AEMEE
&, TERRHER "*E", XHERISERT PRI 4ERE.

£ ABC TEfR, Al BRI R REIPAR—ASEIRIE
BB ARIER ABC TIREREAM, NEUS—LitR, NERMEIH
NERIRAIES.

WENE—IARFIER, EIFEFN &5, "S&". "WE
RIEE" BEMESHR Al £ ABC TER, HITERTEE Al 26k "&
", REgE Al Sp— N ERIFRRBENEE, AMErIniEFREE
s FsIdME.

APNREETERTREFT A T ERIVE— P8R, #8025 A
Al EBEINAE. HAISELEFRIRNRAB S #E)IZ Al, 1LE%RHK
I REERINME,



1.2.8 Bl

VA BREMITEE, BAB®H
umlchina.com/book/quiz1 2.html B, HMEIEXTEAHTIESE

1[ERi%]
LA i & T BEXS R TR (4T A& HRRIER TAFAR?

FATE ma TEANAK, FREHNX TS EFER. —IESH
HAEE TR, FresT . THEARE, B2, X%,

[JA) AlSsiEts

[1B) &=

[C) ot

[1D) InHEE

2[EA1]

LU it &R AT BEXS N TR A RIS TAEAR?


http://www.umlchina.com/book/quiz1_1.html

SUMMAX
Add money to thiz account

param name=" amount” >Amount of money to add</param
public void CreditMoney (decimal amount)
{
/famount to Credit must be greater than 0. --» Domain logic.
if (amount <= 0)
throw new ArgumentEzception(Messazes, exception Inwalidirgument, “amount™) :
ffbccount must not be locked.
if (this.Locked)
throw new InvalidiperationException{Resources.Messages, exception_AccountIsLocked) ;
/{Credit means adding money to this account. ——» Domain Logic

thiz. Balance += amount .

CIA) BT

(1B) (A3

(1) #emigit

D) it

3

I TR B AT RSN T A FFR RO THER?
REMARRREMED SME L,

CIA) THREREY

(1B) R

[0) Bk

[ID) FRHL

4[g85)

A A BTSRRI T 4 FF RPN TR
EEAARRENE L FTERAMREE LIS LA LU



G, e R E M E T T M ATM AL &, ks T — A TAT
W R, TFEXE—F, KK, BUX25 AHRRIAL! FFEHR
FXEGERE, hT — XMW FALZEUROW, TFETE, £T
EAMAEE T e, A, X AT B ERZIZQWHM T

[(JA) dl555Ets
[1B) BF#E
[C) &%
[1D) FAz#r
5[ERiE]
ITABTEEL/FR ABCDRIZE
[JA) FK
[B) ofr
10) it
[1D) Mt
6[EA1%E]

AP, EETIERIIBIRERE T ZRIGEFPHIRTR, XERRR
HLEAKREIE, flE0, _ TIRRRIBTREON "RRE=E" BAE,

A) Aésgs
(B) K



[1C) 5K

[1D) ofr

7[ERiz]

BREEERKRPATH "ME EENEEN SESGEEL

BIsn, SEDG AR EERENEL, SRS
E P EBE RER. HIS RE. R, MES, IEFDE,
bR R LR AR AT E.

BR-BR: XHSRED. TR TR BEN. HEE,
B, BEN. —#56 (W X—S0mae? ), TAEE
TR

HiE, SIS RROSETERB LIRS’

A) Wssgeis

[B) Aukigit

[0 K

[ID) 34

8[EEitt)

BWEFRELIER: A-WSEEE. B-FK. C-oif. D-ikit. HA
(2026 F£ 6 ), Al (AT E#E) HBEIHEARRIZW—?

CIA) A-lsgees
[JB) B-TK



Q) C-ofr

D) D-i&it
1.3 #—EEIES UML
1.3.1 UML RSBk

UML (Unified Modeling Language, #&—##12155) 2H OMG
(MREEEBLR) EHPRI—PMREERFR A,

£ 1.2 4, ¥1@EAT A—B—C—D BIESERTERN, BE
MIMEES, BEMARNMEGE, XEMEATLIFRA "HiE. BER
ZREE, BTASILIGNIEECH "i%", TIEEERIER, BrYE
i, BRI, BRIEN. B8 "R WARRIERMEK, FHiE
AVERHES, IXEEAILIFRA "EiEE,

EHBRNREF AT EFERKENEZ D 857, BIFMEH "2
RITIEZ". /R, ZBHEDEFFIARBIERERD, KEHIZAI
IFFIESHNIRFENIFER, —>C—B—A, HPWRSHSER T Hb
FRIIAE, & "WEEE". "FK SAEEHEIERZAMES
=, MEEXHSKREFTRPERNNEXERS.

ABAERS RIBREIUX 75 EF PRI SAIF S, BeXEBAY
EEBETERBXRIES, Fla0 Kolligs FAERI "The Origins of
Requirements” [Kolligs 2021],

20 tH2C 60-80 X, BRHIRHTTELEFE: EEDHE. 20E



. E-R (SHF-XR) F

FHA 20 tH22 90 Ft,, OOAD (HMXNFROITIRIT) HBiEFEF A
XETER, T2 HEFRDHIRE TECH OOAD 5iEF., MfTELL
ST 5% 8 Booch, Shlaer/Mellor, Wirfs-Brock 23R E1&1T.
Coad/Yourdon, Rumbaugh OMT %0 Jacobson OOSE, EHH,
Jacobson B7ZEFRINT AL WSS T WSSSLiREEE:, /9 OOAD
3iEFY BT WS EEMFERERD

XPMBRRHNBET R 7 — Nl SN EEFEECH—ER
. MRS,

FIZNEIE UML RRJIR(E (Operation) , EARGEZZHME,

XLENUER : =1 (Responsibility) . iS5 (Service) . /5i% (Method) .,
FRREREL (Member Function) ......

&)

E—1KE, FEDZZEERENFASER, WE 1-8 fimr.
TEEBH, FTLAER, =AEASE OMT HiEEhERmz, &
Coad/Yourdon J5;5FHAZk7KEX, Coad/Yourdon J3iEZFHiZ 14
FARIRRUSR ERIFAIR,

FNXFRIERIER 7 REL, EFFRARTMNIERE, IS 775A
R,



Booch AN 9
C ol 2

2 ii@i A
'
4 N\
A W
5 2 l‘ %&
“L,V’a IR
Coad/Yo 85 Y——{ 331
urdon *
%) X

Rumbaug 2 fo—Fx]

h OMT ——

UML

1-8 NEIGEFEHR

1994 &, WA ELE Rational AETIEMFHIEFER James
Rumbaugh #0 Grady Booch FFa&FH OMT 1 Booch F5i%. FEfE,



lvar Jacobson /& {tERY OOSE 535500\ T Rational 5T, —E@&
S5EHIE. XM LIRS TRXERE, RATELLZRT, SHEEF
HRFE BBV ENFE CEEXANFRNERESHE RS
i%o

Rational REIMNX =T EZFRBEAKIRA "=KR" (three
amigo), 1996 &, =x&FR5S James Odell, Peter Coad. David
Harel SRBEMATNGEZFREE, IRRMEIIRIRRBE. 1997
F 9 B, BN EH—EZNPIELE OMG, 1997 F 11 H,
OMG £ R—EUET UML, FHENIRE,

M 2005 2, UML # ISO Z4888mk, 1SO/IEC 19501 #B4TF
UML 1.4.2, ISO/IEC 19505 H=F UML 2.1.2, 2012 &, ISO #r%L
B4 UML 241 3 ISO/IEC 19505-1:2012 #1 ISO/IEC
19505-2:2012, #24% OCL 2.3.1 33 ISO/IEC 19507:2012,

2011 &, PR ARHNEBR AT TR —ERIESERINE
GB/T28174,

UML B95RASE OMG F 2017 £ 12 BiEidfy UML 2.5.1,
FEERIIE:  https://www.omg.org/spec/UML/,

OMG IFFNZFI T RER LN DMTF, HL7 4588, A UML %
X TR,

UML IEESBIT 25 &, ERHFARTENELESIRET
MR, REEFIH—AIEMRAVEA T A+, EmEmURERIE=R, £
HRERFSEAEE UML,


https://www.omg.org/spec/UML/

75, LLUML 9324, e 7 —RRE R B4 TAERIRE, £ UML
HIERJLE, MEEXEETFHBHERYE, 8fF CMM/CMMI,
BIESRESFPIREAUHBENE D EIN 7 NIREE K. I8 UML R
HHIAE (OMG). RiEtNEFIFEERTENA® (UMLITE &),
£ UML TEFAREHRIAE (FFAAR) X=fMAeNFE, %
HEER T BRUSEMMPSEHI 7B MRS K. M RREHERF A
M LEGEERNRO MR 5E—R, B UMLIXERIS—RNE,
MR EIKREBENTERIAE.

BFtie—it UML $58, EXLEHRDEFEFRME. &O/1F, L

"UML" ABRIFBASAEREMEE R R . XFHAZ UML
EEFEE, MBRAVERXREE, ERFHERE "EFEUML, M
EREAEERE, R,

1.3.2 (A UML (REMRERIRES) H9EH

TEFREF, A=ZIERRFR UMLBIA, XL AINERREARFEA
UML, BUAEREMMRERNERZR A (W0 BPMN), BMEREHALT
IRA——EFEAMEATLULI, BARZHIE R IR, XEAE
AERBRIY "BRNE BAERNE, EEERARRERE O

N —‘—Qtn
S35/

=K, B UML, BRE. XA, EEFAER LSRRG
FRPHISINERE, (BeSiAZIR BRI BRI BA—HRY.



1.3.2.1 If5E vs. g

[E{Z— RN VEFERSIT DEAMIEERFRANI R, BRI LMK
23|, BXTIRR, WREEERINEES, MEJLUEGEES R
=5. ERERT, BEERANNEER, FERXAEEER, t
EIEEEERREETFIILE, IFERRR, WKTEERRIEHER, 4
A EEEE REIRBRATT, X AESRIAEET, BErs (zha)
A (gan) #WARRIET], BARERFLL

RBALL "BUE" FEH, SR "OXSR", HEREE
Ef, RasE2EEN, SRINRKERIKAILERENEINEREE, i
EEITXA o TURIEE,

BN ABINNATHT S (F—IEFH 1 , HEEERRRIR,
HLABRIBERAYF, Bk ERERSREMANRAYTIE, WH— T
RS TSEARAERAHIF LRI RYTTRREIANIE 7,

1.3.2.2 X& vs. B

BN TREE LM NP S (BIEEAES A IRIZIES
A), BeBEUNLEY RIFEER NRE=4E=EHMET ) B
BRERARBHMSZERYERR. fIa0, B 1-9F0E 1-10 IR,
MR BERRE, B XA —{T—{THMERERE, ARRRYR
HIFEE.
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v v f

OFF 20,

r o N
entry /
exn/ )
ready OPER [e->keld == ']
S result N /~ begin T\ f negatedi
CE entry / negate();
OPER[-1/;

DIGIT 0 DIGIT 1.9

POINT

DIGIT_O
_ADIGIT_1_9

|
i

OPER ‘ / all

operan|d1

zero1 int1

k4
7 fracl

[else]

i
DIGIT 0/; DIGIT 0, DIGIT_1 9/ DIGIT_0, DIGIT_1_9/
|nsen insert();
POINT /;
POINT

[error]\

¢ =

DIGIT_1 9 PO\'NT A j
_/
[~ error ™
terror] ) OF’ER FOPER[eokeld::
opEntered ™ hegated?2
entry / negate();
OPER[-1]/;

T I T
DIGIT_O DIGIT_1_9 POINT DIGIT_O
\ _/ DIGIT_1_9
CE
/ POINT
7~ operand2 ™,

vy Vv h 4

N ;7 zero2 N\ /7 int2 frac2

N B
DIGIT_0O/; DIGIT_O, DIGIT_1_9/ DIGIT_0, DIGIT_1_9/
OPER— insert(); insert();
POINT /;
EQUALS— \
POINT LDIGIT 1 QJ POINT fj

N

e

N

B 1-10 TESEARASHIE, 388 Practical UML Statecharts in

C/C++[Samek 2008]
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i

L BEIRE T A——XHBETER: BATIERAKT, Fl

REMHTERNRNEE, TLURIR!



1.3.2.3 BRER vs. IxEER

FLF, BOXTREEE AR RO . FRIEEIRAYE
AR E A R EE B EENXFNARES R, GUtEE M EEEE
JUK "BEE" KIEXH CHER—BRINER Z L& RRIFE.

XEFRIAZFILARBRNER, FEAFARRAMMELT UMLE
BLAE, AEABECHFRRERM T XERE, MeEREEERI—
LpRE.

RE—: FaRipse

B, E AE TRKERIVER , AREESHFEXFRIEE, K,
HEARIAH! ", XEREMERKGT &' kNP TUAR—
—EBR "B FMEAR "W, AXHAER R BRIENER,
MM Y. T=, "B EHAEABEUHMIRE T, KKREWS

"B EE R, GSAHEZTE R, R REBRIMSTEE
B, XEE—ERH. BEXANMENAMEAEEESREN "&F"
5 PRISHREE.

KT XA FERFMNERR, WRIF AW “RERSEHAHR
BAMAEE, W RA T EARL I, WA R B WAL EEE 7,
e EE

EAFFSE &' BEIRY, FLAXMERIFERNE &' Ara. W
REEMRSEREEE L 2AMSEEARY, " S8 7 RorRAE
[B— “{FEfEE T, XPMEEAREUARBAEE. MEAFKE
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BE

NERFERTIMERNRE, FIa0E UML B 77— MASHLIE], Hith
ANBBERT, "HFGEFEMEAEXERY", "BERNBLEAEXE
A", XA T 0,

BREF AV RERLRRToEBHIBREE, IEERRIEAREE
Y. Blan, REFEIMERE 1-11.

:§5MWA“
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L] At 3-3- HRE G EE

Hdli dh PR LA

I Il
1| AfEEEL =1
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I I
L

i A H

& 1-11 B&ER =0

HsL, FinERFSIEE T EWRAEN, AsETESOTH
THEEHXFNE, FreErEEEcEESZ, B, AREE,
BRABIXHFRIE], ®LA "8HE" HEA,

AR, LERAIRRE "ERERIEAEE , HSXASEZREMERY,



(NEE—EaE. RIS FIR— MR, STTRZERNXRERE
A8, IEETLUEE 1-11 708 1-9. & 1-10 3Lt

BIORNEE I LRI SRR "Fapttelis" AOTUEIkanR
IHHINE, EEETHERNE, EESASAI LEAIFRIER, &
BTy, T, AT, NTREEELNAR, XEERNFESE
DETE "= HE, B, AelFESRERRRIEXIERIE]
ERURE, MIMTRREBRS|7I.

1.3.2.4 PLiEELB/\FEERIMRE

HAEZRILL "PFAESE (BARGUEEATR) AR, (XM “—3it”
X—RAF, AT EYSR "Lt/ \FBE" a9EKE.

B "glt/\fBEE" NEEE, RrgEHsa 3N SHAANE
X, REFRmEEER, & BMFERANT, UASGIREES XA
12, FfLA, KRS~ "A~—" 1R,

AR 1-11 41,

1-11 F, ERERRS e BRA, BEARERFAFIER,
anE 1-12,



1-12 B 1-11 .92 h 1
BAJEFREPEXLSE, WE 1-13,

o) N F S eh &

& 1-13 B 1-11 lA—Eunfl 2

FEE 1-13 RN E 3 1N A1E, BliR—F, KRE—=F, 88
A9 "R, e EET, ey BASY", XEERIAR IR
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The Radio Corporation of America (among others) recognized in the
1930's the need for a systems approach in the development of a televisi .n
broadcasting service. During and since World War II many operations
research groups contributed philosophy and techniques. The RAND
Corporation, created in 1946 by the USAF, developed a useful philosophy
which RAND called “systems analysis” (Ref 4), similar to what we shall
call Jater the first phase of systems engineering.

In a nationwide survey, Schlager (Ref 5) found that “The Bell Tele-
phone Laboratories, Incorporated, was probably the first organization to
use the term systems engineering.”” 1f this is true, the use of the term
with roughly its present ineaning began in the early 1940’s. The name
was new but the functions were not. “Systems thinking” and the “sys-
tems approach,” terms which have become popular lately, played a vital
part in the Bell System from the very beginning.

2-1 M/REW=EFRF LR, BB A Methodology for
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3.2 DEFINITION OF SYSTEM

Unfortunately, the word system has many colloquial meanings, some
of which have no place in a scientific discussion. To exclude such mean-
ings, we state the following definition:

A system is a set of objects with relationships between the objects and
between their attributes.

Objects are simply the parts or components of a system, and these parts
are unlimited in variety. Systems may consist of atoms, stars, switches,
springs, wires, bones, neurons, genes, gases, mathematical variables, equa-
tions, laws and processes.

Attributes are properties of objects. For example, in the preceding
cases the objects listed have (among others) the following attributes:

stars—temperature, distances from other stars
switches—speed of operation, state
springs—spring tension, displacement
wires—tensile strength, electrical resistance

Relationships tie the system together. In fact, the many kinds of re-
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- P :
Organization |-curOrganization ersen -curCity City
- name: string

*

- name: string |1 * 1|-  name: string

+ AttendWorkshop(): void

1

&
ContactAddressType ContactAddress
- name: string 1 *|-  address: string

8-2 \REERAIZHLE

ANERIGE] 8-2 HfY Person MGy CH#LHL, oI 5EIE 8-3
B9 CH{CHS:

16 public class Person {

17

18 private string namej

19 private Organization curOrganization;
2e private City curCity;

21 private List<Contactiddress» m_ContactAddress;
22

23 public Person(){

24

25 }

26

27 ~Person(){

28

29 }

38

31 public woid AttendWorkshop(){

32

3 h ]

8-3 5[y CH#SCHL (F Enterprise Architect BREY)

WNSRIEE] 8-2 HRUKMETREIRREIRE, S155E 8-4 FnaIEl
YERELEH
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Person & N .
+Locate * +PK_City .1'K
~_ lumne A—‘é
= +FK_Person_MailTaskltem name: varchar(50) City
Organization *PK personlD: int «column»
«column» L . i (urC\ty:\m name: varchar(50)
name: varchar(s0) | -PK_Organizationization = organizationipjnization| FK  mailTaskitemiD: int +FicurCity = +PK City|*PK cityD: int
*PK organizationID: int |1 K 71 FK curOrganization: int TTT FK arealD: int
<PK» “PKF’)’K 5 : «PK»
+  PK Organization(int) * = e +  PK_City(int)
e «FK»
+ FK_curCity(int) Locate(int
+ FK_Person_MailTaskItem(int) b SeziiEiii
+ FK_curOrganization(int)

+PK7Person/P 1
(personID = personID)
«F’K»
+FK,ContactAddress,Person|*
ContactAddress

colum
ContactAddressType L PK ( tAdd s<ID: int
t
olumi *(contactAddressTypelD = contactAddre Typ ID) i
*PK t tAdd ssTypelD: int | +PK_ContactAddre Typ l tAdd ssTypelD: int

«PK» 1 «FK» *| «PK»
+  PK ContactAddressType(int) +  PK_ContactAddress(int)
«Fi»
+ FK_ContactAddress_Person(int)
+ FK_ContactAddress_ContactAddressType(int)

] 8-4 15KEREIZISTREEAEES (3 Enterprise Architect BRET)
MEBXRAEMNR-KAMRGHFEZRE (HIA0FHEAY Entity
Framework), Person JISANEHEREFRY Person REBRI—ITAIRES
XFFERARFER :
person1=context.Persons.Find(ID)
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FAHE T RAE,

"B FATRA LB EREERRN— . IRAARARE
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AN ABRSTRACT FORMULATION OF DATA PROCESSING PROBLEMS
oy
John W. Young, Jr. and Henry K. Kent

The National Cash Register Company, Electronics Division
Hawthorne, California

SUMMARY

A date processing problem can be described in ferms of four kinds of componants:

) Information set, Pi. Thisis a list of all possible information items belonging
to the same class; from the items in these lists are drawn the data which flow
through the system. Examples of items which make up information sets are

customers' names and addresses, part numbers, unit prices, solesmen names, etc.

2) Documents, Dj. Documents are o collection of related information items
Dik. They are generally inputs or outputs, e.g., shipping notice, invoice,
otc. Fach document consists of K entries, e.g., date, customer's name and

address, etc.
3)  Relationships among the Dj, Dik, and Pi. These will be discussed below.

M A tt el cmitememante of tha cuctam 8~ maximum alansed times.

8-10 &8 "“An abstract formulation of data processing
problems” (Young JW, Kent HK, 1958)

1959 &, CODASYL (HiERFIESSW) ML, 1962 &,

CODASYL 27— Young/Kent Z£{IANREY, FRA “EEMAE"
(Information Algebra),

1970-1980 FELREHMLHIIIENRI, TERWES Borje
Langefors, Chris Gane, Trish Sarson, Tom DeMarco. Pin-Shan
Chen, E. F. Codd FA, MDA RER S EEEURRERISE
R-RRE, XREES, IR ARBRENSITAERS.
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8-11 #&8 Structured analysis and system specification
(DeMarco T, 1979)
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|
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Fig. 11. An entity-relationship diagram for analysis of information in a manufacturing firm
ACM Transactions on Database Systems, Vol. 1, Neo. 1, March 1976,

8-12 #§H The Entity—Relationship model: Towards a
unified view of data (Chen PPS, 1976)

1982 &, Nastec AEIFAHET DesignAid, iX2Z5—FK CASE

GTENHEENGTIRE) TR, bEfs, Hftt CASE TERSHMN. 17

PC Magazine f9 1990 &£ 1 B 30 #)&it, JEKFEHRIT 100 KA
EHRM UG 200 2 CASE TH,
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effective wag'(s to connect LANs to mainframes is todo it
directly—through a token-ring to mainframe link that

FIRST LOOKS

Toshiba’s T1000SE:
At 6 Pounds and
$1,700, the Best
Notebook PC Yet?

| CONNECTIVITY

PC LAN Labs Tests
Five Direct Token-
Ring-to-Mainframe
Attachments

THE INDEPENDENT GUIDE TO IBM-STANDARD PERSONAL COMPUTING

doesn’t require a dedicated gateway. PC LAN Labs tests

reveal which of five direct token-ring connections (from
Attachmate, Banyan, DCA, IBM, and Novell) transfers

data to and from a mainframe fastest.

SOFTWARE
CASE Tools for Designing Your Applications

Henry Fersko-Weiss/ Computer-aided software
engineering packages can cost up to $9,200—and still
trim the software development life cycle enough to make
them cost-effective. PC Magazine examines the

capabilities of ten market leaders.
Features Table
Editor’s Choice

FREE UTILITY
B

BATCHMAN Adds
Color, Music,

And Power to Your
Batch Files

JANUARY 30, 1990

signal the end of PostScript dominance and presage the
dawn of a common OS/2-Apple font standard.

SPREADSHEETS
Craig Stinson/ If database capabilities and graphs are the

main tools of your labor, turn to this second half of our
discussion on Lotus /-2-3, Release 3.

USER-TO-USER

Neil J. Rubenking/ Here's a useful batch program that
|1l uses XCOPY to do backups; a device driver that does

EXl TuToR

ASCII characters

£~ nothing can prove surprisingly useful.

Jeff Prosisel If you have an EGA or VGA video adapter,
you can modify character bitmaps to change the way

appear on the screen.

CONNECTIVITY CLINIC

Frank J. Derfler,

has given PC-based CASE 1s an important
step forward.

RIGHT FROM THE START

Design and analysis CASE tools are get-
ting most of the attention today because
automating the front end of the software
development life cycle yields tremendous
productivity gains at every subsequent
stage. If the analysis and design of a pro-
gram are done well, maintaining it is a
snap. Today, IS departments spend about
70 percent of their time maintaining pro-
grams. Anything that makes the mainte-
nance process easier frees up developers to
create new systems.

Today, there are well over 100 compa-
nies offering nearly 200 different front-end
CASE tools. In this article, PC Maga-

zine's first look at CASE, we’ve honed in

PC MAGAZINE JANUARY 30, 1990

Jr./ Building a secure, low-cost

don't sell their products as standalones.
PACBASE from CGI Systems and
SDM/Standard from AGS Management
Systems are not included here because
each requires a mainframe as well as a PC.

One product we chose to include,
POSE, is too new to have a significant
share of the market, but we think it’s an ex-
citing alternative worthy of consideration.
We've also included a look at one other
new product: Syscorp International’s Mi-
croSTEP, the first PC product to combine
code generation with some of the design
and analysis stages.

The packages that get full-fledged re-
views here are Analyst/Designer Toolkit
from Yourdon, Auto-Mate Plus from
Learmonth & Burchett Management Sys-
tems, DesignAid from Nastec Corp., Ex-
celerator from Index Technology,

P o haed diel mamadisallo

of information through this system 1§ indi-
cated by arrows. Other techniques might
use a similar diagram with somewhat dif-
ferent representations.

These differences can be merely stylis-
tic or more substantial. In a Ward/Mellor
transformation graph, you might have the
exact same data-flow elements with two
additions: dotted-line boxes with rounded
corners to indicate control transforma-
tions—that is, changes in input from ma-
chines such as automated tellers or point-
of-sale terminals—and dotted arrows to
indicate the flow of machine inputs and

outputs.

PICTURES TELL THE STORY

In the early stages of software develop-
ment, creating diagrams of data flow,
structure, and entity relationships requires

8-13 B PC Magazine 1990 &£ 1 B 30 B (IiEBMERY
NBIRB T TEREE)

1980 SFfaHA, ERXNSRAIBEARABT okt AfF, UML
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H—TRIE XD HECEERTSE 1 F "UMLER" Bio A,
ILEARAFREEIA.

Organization
Person
Name
Manager LegalName
Address Address
Telephone
O’m J\
1
ClerkPerson OwnerPerson
UserName 1.m { Telephone
Authorization
BeginDate
oy EndDate
I LN
)\
1
ClerkOwnerPerson
2 2
Vehicle
Number
3 Year
Make
Model
BodyStyle
LegalEvent 1 Color
1.m Cost
DateTime .
1
l 1m
TruckVehicle MotorcycleVehicle TrailerVehicle
Passengers EAa_llssengers GrossWeight
Mileage eade
GrossWeight
PoweredBy
TempGross
TitleLegalEvent RegistrationLegalEvent TravelTrailerVehicle
Number DateTimeStart Passengers
OwnershipEvidence DateTimeEnd Mileage
SurrenderedTitle Plate PoweredBy
Sticker BodyNumber
Length
2

Figure 6.20: Registration and Title System—
Subject, Class-&-Object, Structure, and Attribute layers

8-14 {8 Object Oriented Analysis, 2nd Edition (Coad P,
Yourdon E, 1990)
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Account

A1: Open [customear ID, amount)

1, Creating
account
Creste new account
with new Account 1D,
Account.Customer ID = Customer ID,
and Account.Balance = O

Genersta A2: Make deposit [account ID, amount)

AZ: Make depasit
A2: Mske deposit [account I0, amount)
(account 1D, gmount]
A2: Make deposit A3: Account OK (account 10) A939: Close scdount [account I0)
(account ID, amount]
2. Taking In good — — ¥ — 1
. Ta 3.
deposit g ' 4. Closed ]
Add amount to Account. Balance ) Pay out belance
If Account.Balance < O, A3: Account OK | If this is the last sccount for
mlgf: Overdrawn A3: Accolme OK {account D) this customar
(account ID) then
nise Generata C99:
Generata A3: Accourt DK Last account closed
(sccount ID) {customer ID)
AB: Overdrawn
(account ID) Ad: wal submitted
[acgount ID, amount)

6. Considaring W_. submitted | 5. Considering
check {account 1D, amount] withdrawel

7. Overdrawn
FAY if amount < balance then ¥ amount. > balance then
AB: Overdrawn [sccount ID) pay check and reject w;ﬂ'awal

reduce balance by amount olee
olse reduce balance by amount and

return check and pay oUt amourt

reduce balance by bounced check fee Generste A3: Account OK [account D)
If Account.Balance < O then

Generate AG: Overdrawn (account ID)
alse

Generate A3: Account OK [account 1D)

Figure 3.3.1: State model for the Account object

8-15 &8 Object lifecycles. Modeling the world in states
(Shlaer S, Mellor SJ, 1992)

8.1.7 FBEMMINATIE
PHTSBIAR AL OBANR,
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R 22 = SREESNER R OIEENR, ATLIGRSMIERE, f
an, “"A" BAARERYERE SR, FiREE— "X, BaLlike

B "RE ) "SR

APEAEFENRIERESEEADTTRE, N="NEkEt:
ES

PITRIRE: ARG PITRLANERIRER, WERA UMLAEY
Bz, WAamsihsE.

PIIRSHRERL: AR N RSZMTARNEE, WRA UMLAY
ISHERDT, WADTIRSHLE.,

AT ERE : AR LSS SLINE AN BAIRTRITME, 2SR UML
HFFIERR, WASTTEYIE.

-
.
P
o
P
o prod
.

8-16 ABHIDHTITERTEERRY UML ERZ
FERPNE, EXARNBNRAEENRIIDIGE, BHER,
AERXNRAIRESEKI T OEANR, ERAEREFNRT —EERE
TR "EENR" RIEES. FEAEEL BAIEE S A IURSEH.
EIFHRERNREESREREEES, HIIl C; BIFHRERNYR
BESeREEVES, Pl F#, OIHRERNEFERFERAREEE
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E&ot, 5130 SQL Server; BiHRERNEFERFERIFRREIEERS,
{5140 MongoDB; IHRRIRSFIZTER—aYlssL, EIFENHE
Rzatlsst....

AEMHRGRISEM AT ANETRZSNE, N mEERRRT,
FHHRBRSERLTHRBEER. WRTATERIEZOEELE
"HENR", BAMPEERSICREN—E, &N, mFE—E%
. BFTEH, RIS AR, N ERFIRENIZOHAINSEXR,
BAIHARE T E— MO SE— R E NN EREE.

HAZ ATLAGRES T TR EREEN RIS EE, 2EAM
BERENRTHMERERE, AENRIIDHTEEUR UMLER
=B RIS IR OIEP BRI R EERE.

APERITTHERNAS, SRR MER IS ARSIl S TURIBRET
EiK.

8.1.8 BEilzx

b = 3 5 o =
http://www.umlchina.com/book/quiz08 01.htm| FEpkEZN,
[ EIEFQIYERE =
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1[Z15]
AT OIS, LATREREERE:
A) STHERT "RREHA", RITEIRT "EREAM.

B) ZITAIRITDBRFLRE, FERBREENRFNSTRLUK
RAIRER, BENEEIRGTRISCIRIFEMES , XEFEgRD 7 RE
AHYRAR.

C) Bz, EDTLIFREESEEAF. NEHEF.
D) oimEEISS, RIHEERA,

2 [EA1]
EfE8 MVC. MVP, MVVM., 7RiIf, FRZ.... FRIEEA,

HAgEBRDITRIER, RRE:
A) el ERRYEE ERIME.
B) EMNRBEEIZER.
C) BiErIlEBENRAVEE,
D) EIREEUE.

3[ERik]
55— CASE (IEHEEEETRE) TAZ:
A) Rose

B) ERwin
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C) FlowChart/360

D) DesignAid

A[251%]

AEFHBIALEREINES iRt EEE LA T RRLE?

A) AMEA UML RIZEEIFIRSALE],

B) KiS14REIARE,

C) R p BN FEENEETEAKRSS, EXWIESAEETE,
D) SINMIRSZEMELAEIIZEIZ IS,

5[Z5 k]

LA ALERYE

A) DITERMERZOERNERIANSHNEREL,

B) SREMRE A MERTR , IRIHEELEZ OB ENRAL,
O) ERMNREDTREAGE EREAEERRT.

D) OLRAEAILARIADHTHER,

6]

B—RXE, (FEEARLE T —1KE, ARFiahiaiasiuX
PNRETRMTA, "IEFREFAN", REERINRIEIE" ... 2S5
HE5IE: BXPREANERRD., REATHANR, LINERIRE

= .
y
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A) FEART R OER O D B EE.

B) AR, XM ESBREA, FAmAIMEE AR DEIBBLEIRA,
C) Talk is cheap. Show me the code.

D) SuEEEEaREEE, 11 EXEHMARIET .

7[Z1]

LIT&ESH, EEREENREDITDEZE R OEZERNE
A) KETRFIEHIRS

B) BREEVIESHIRIFES

C) MSRBIAEERY

D) XREUEEFEEERS

8[Z1k]

LITE&ESH, EEREENREDTDEZEZOEZERE
A) A SQL FfiEidFEsseiitz OB iER L M A

B) A CiESLiz B BRI AN

C) A JavaScript SLIzCEZ s, SEEASY:, ANEEIRSSE
B9/ INBEXK

D) 7EEX Azure EizfTRIENL AT

117



BS B LDES it (5T) &
SYS-002 FEZEZRER TN 1455 469 SysML+EA
SYS-001 KA 2R 9/\BF0443 619 SysML+EA
QH-001 (ERfFERE) BUECBNBMMBENEL | /B89 299 B (—) . WHBEE (—) . &K (
& =) . 2 (=)
RIFE LI ETEIRFZEGI-00181GJ-002
JD-001 (mrE (L) ) BERERIT | 7/)\W245 479 &S (RHEAE) BEHEUML-001
MRNRF £/,
GJ-001 A 55 B BRI/ RS 9/\BF48 %) 849 R iF5 LRI & IRIEUML-001
GJ-002 SRSk L0/\BY 3855 999 BIF5 LT T BIRF2UML-001
UML-001 BUBRMRITAEFERAIRG | 77075 129 (45t1) B SEA-***FIST-*** & S {# F
fiz 2EME] R ER
EA-030 FARBEBEICR SN 1593 419 WELE, HEMIRHBEUML-001{ER
EA-029 AHMHEERTE SINEE 139 419 WLE, SEHMIRHBEUML-0011EA
EA-028 = ST 2R 4\BF08 %) 399 @3LfE, SBEMIRHBEUML-0011EM
EA-027 BEARARA (RrTRTRB) SINEF43 % 469 45SLiE, BEEMIRHBEUML-0011ERA
EA-025 falBRIEENZR 3INAE595 389 aEfE, SHEHMIRHBEUML-0011EA
EA-024 R AR 6:\E1335) 469 45SLME, SEMIRHEUML-0011EM
EA-023 RERIRR N () 459 SESEME, SEHEIRIHEUML-0011EH
EA-021 MAERAS (RFTRTRB) SINEF3453 449 4usLiE, HEEHIRHBEUML-001ER
EA-018 sizARFe (ERaHTRE) 4INEF57 53 429 @3LME, SEHEIRHBEUML-0011ER
EA-017 BFREBRRS (Brwmifd) (| ohm3osn 499 WLE, SEHIRHBUML-0011EM
BRI HATHED)
EA-016 BERERR SINEF 109y 419 WEE, HEMIRHBEUML-0011EA
EA-015 BHRAEERR SINE275) 429 SRfF, SEMIRHEEUML-001{EMA
EA-014 BEZRERERS AINEF234y 409 SLE, SSHIIRHREBUML-0011EMA
EA-013 HEXSZERAA SINEF 19 419 WSEfE, SEHIRHBEUML-0011EM
EA-012 TFFMEHBEDRE (BETRTR | /0579 459 4iSL{E, EEHIRHEUML-0011EA
1)
EA-011 EEEERE 41\RF225 409 WILE, BEMIRHBEUML-0011EA
EA-010 1 55 ¥R 1% SiINEF47 53 439 WSEfE, SEMIRHEEUML-0011EM
EA-009 REHPMREERR SINEF23 53 429 asniE, AEEMIRHBUML-001{ERA
EA-008 BEBERES () 30793 389 WLE, SHEMIRHBEUML-0011EA
EA-007 HE2Z (HRWMRR) PO EYE:) 379 @5LfE, BEMIRHBEUML-0011EM
EA-006 BT (NAERLS) 2INEE5 693 389 @5 fE, SEHEIRHBEUML-0011EM
EA-005 MERE (BTHITRB) 30\BF2595 199 (%511) WEE, HAEHMIRHBUML-0011EM
EA-004 EWZEERR (RTHTRB) | 208295 369 45SLtE, SEMIRHEUML-0011EM
EA-003 BERNTEHASR 2I\E08%y 349 SESLME, SEHEIRIHEUML-0011EH
EA-002 HISNITREAMES 2i\BF 5453 449 WE, HEHMIRHBEUML-0014EA
EA-001 ZHARMEE 2NEFO1 5 339 @SLME, SEHEIRHEUML-0011EA
ST-001 HIERITRAMES 2504 149 (45) T EHStarUML

@SLF, SEEMIRHBUML-001{£MA

FRIETSEAMSN:  http://umlichina.com/url/video.html
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8.2 EBIEEE C-1 R

8.2.1 HMXIR
EENSHE—RR,

NRAAR "EHREXNR" BRI, BALSTTRFRZOEFENIR,
RAIBEEEAM "EEMNSRGE", W "EEdE". "Eaas.
"HEEE". "EmRRE" &7, BRNRIKEAAT.

ERMNREELERRNEMESTNEF—K, REARRLT
B ENHERNREERMENRERIT I EEER, MEEETR
RIBE SN ERER I ARESITEREE, NRITENARE, AitE
ROZE "SR AXAYESERAEAIES, BAXEECHARR
KR afmiE, .

HRXNREEBPIIFTERIR, FAEREERNRAVEEILL
HitRBEELNEEZEERE, MBEEFRERTERENINEETIE,
EERRINEMSFNETR, XEATRREFE, I ZEHREEE
PDEREIANFHEN— "HARDHTEE".

IFANsE 1 EEATHRRIFEIRIREIR, =AREEREHRRERE
H, FTEREEEF=ANF. BU=RTEEZEE.

REIFFERE "BE" 1 "82F" BiE, sIAIEE "KEEE",
HIGREER "N FHEFSNTRE A" .

B TEXLES & TR UBRZ BIEHANIR—KAYERR,
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BHA "BBF".
M FEAERE < - > FEEFESIE) FEFEE 1H AT
TIFETFIEIRIURE < - > T RE I A TE IR £ /52 FRER
SFEAERANRNGERS RS, FAISINE—MRRE:
REH"WUR"XFE—MFEME, WREE T EIENITA.
FErsElD, FATERRTESR (il "BEFEa05E" BaE),
RIS "R, MARNR. MREETH (BERWETH) 47
ZERY,

HIBTMSRBEREB RN SRES IR "R", WRE
YEZRRYSERI., IARBAFZAFIR—FrEAREE, HEF1TICILUEHE
HERIERYIREYS (Theory of Forms),

A5 I NHB=MERE:

HRE—N"WREE"PIETT, EXIMFRAPRRENBEERERHE
FERIRIEIAE,
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8-17 R "HR=E)"

ERILUA XA " MR 6 T ET AT, el WeREsE" 8
R—EFEZEITIRA, BEzERELRRE S hEEFHAE
RHET. EXMRIRT, FREZRMAEE. RFE. Cache, INE,
REERETREOEFNIR,

L6, HIENE . IR BT, RIOWTH, SR
BRRIRREERAE.

METISE PO BRI, BERE B AREE M REXE,
BN, MRSCREREIEEIEIAR, BB SIBRT, L, fF
AL AR EERTHET .

MR LRTATH F IR ARSI HEBEIE R, BPAIR
THEEL (RT3, 720K MSHTEZ ML,

RZ, MBHIUREIEMAMAINE, B HERATRSEATAE,
BT, TR, (B ABERIRARI R AR, FTLUE
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BRAM—EER, LN B EEEREERRI, AEEED
HrAT S FEIX L AR,

AERBIR X, ARSI RS AR rRDE
R

BATAT LIS DArREERNTTR, — 1 —1E, "NRBE, &
B4, MREIZR "2EMEEaR", A, JUMNSTEESIEE
iR

plan, EEFE—ITURE, @ "NRREE, SEAR", &
"EIARERE —— A LR, ISHEEE—MAE "Transient”,
@ "NRREE, SEAR", & "SRERESIEIEFAN —
CIYS R

BIIREIER "REE, RENEETECHIRET, RAZEM
HRFHE—MSAMIER", BBHA—HT .

PITREZ AT HR, REZSEHENRIERTFE, S5
SENERERIZERBERIZOMTBIE. 28, [EAEINZETR, XtB
AR IEREE ANS S HANEST.

8.2.2 =tk
8.2.2.1 lvar Jacoson IR
HAIES IN— MR

RRAPEE=MDXL: BFRX (Boundary Class). =k
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(Control Class) #OSL{Rz% (Entity Class),

XMBRIZIERT Ivar Jacoson #£ “"Object-Oriented Software
Engineering: A Use Case Driven Approach” (Jacobson 1992)
RERE, BEERXNSRTEFIEHNARIXMRIR, B, EF
MNERNDITA—EFTEXMRIR.

£ UML =&, IAALLA Ivar Jacoson ZiNHIH)ISE

(Stereotype) EFRR=FOHTE, WE 8-18,

ORORO

ULEES A S SEASE

8-18 =Moo ifraeaItaiEsy
—L£ UML T B (%0 Enterprise Architect, Visual Paradigm) 2
ZRNE T XEDITREE., NRERIVERE TRREREXEMIEE,
ALIBCHNIN “<<AR>>" FNFWIEE, EFAREEEKXD,
B faRes " EREO", "EEES", BET THRZEEERE
EAVEE, X—/, M58 3 EHEMSTA. WSSHRIRISER—
ERY.

ERTTAER, =Moo irSEaT LRSI EIUE(ISCINZRE, SIREAR
F MVC, MVP, MVVM, 738, F2E... EEMSEIAEE D
2Ry "ZRK",

8-19 ST =M rsshysz(E. MFXRARFRLK
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=1

B RAIK T

L=

WA, LK EERERT
i

BYMEEONINRFRES

— AR,

HNERGERTR+ 1

EHIRRGIR, JIERED
Bos=fE.

B RGBS — MR,

PRI FR + 125

RAptzly, HE%z0E,
EIEFIEE.

RBIFISEIRRIIR R RS
xR, — ARG LAR—
RIS ASLARSEMESEEL, —
MEAREETLISE5—EZ

N FRBIRISEI,

TS BTR

8-19 DRI E. MFKRAIKRRLAN 86
8-20 FIFFEBIRR ¥ =Mo s Z [BRINME.
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O 00000 O

DR dEEN I DB%2 D3 N4 SDENS  E%e

8-20 =MD ERFTHRINME
PITEGICHERGINRETR. MRS B TE R EITRY
=E, RREERERNBEITHNREEEAEFRYR. RS
&EED, MIBRHTE, REBEEDBRDESLLISESUR.

PECLESLRSSIRAT, MREMIRWEMIRAS, MixSTHEe
BEAERNNSR, BRIZNKRDELSE. DDD HIEHRATFH "RE
(Aggregate)” FIIX—mE, DRERSHRRXRRNIETLHRH
—HEIREFERILR "RE (Aggregate)” BIREIFT.

&, HOFRERAINRFRIFERS, TH—1TRERSE.
8.2.2.2 XFiBFRHk
BARNFEREZEA. REEEEH LR S EERANTIE.

8-19 FRIREN R RAIRE T EF—F M E RO R GRS
—PARER. XERN"ERONIARS MBRASFNTE, T8RE
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(IEZRARLERRINES.

LA 2018 hR {&f475i% (L)) UMLChina 24E=HIHRY"FFE— &
ENFHRIER" BFIAG. ZRGHTEREY, EasmidrEAR
RIEANTHRER, RANEER UMLChina BiERIiEAXBAIAHE.
BT R AR UMLChina BIEEXANBAIFUREZHEH, 188
MANGRAERR, (BERFAIUDBIEE— NIRRT AT EA
&R# UMLChina BiERIREERIRE, WE 8-21 A7,
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/

Afa)E ]
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I'4
A e
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L1 : s . T RAFFRARED
s'/ o "\*1’ P
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HWHEARZAR UMLChinafiE

8-21 HNARGTIRGTINFRE
8-21 1, "EY[E]" BRES— “EIEHEO", "HREFEAAR" B
S—1 "R RAREO", "BIE" BRET—A "BiEEREO".
INRGTINRZEA, XINANAREEeILAY R, filgn “BhE
RE'. ABHAXSD T, —FLs “z0",
AT TAERAA RS MEAIEN L 2 AR R ERFRHR T,
EMSEMARETRESHN, TLIZRER. XA, iEE. wEEA......
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RIEREFREIRZAESEI, thARERSIA N — MR N — N EIR
(Form), —MARSKRIRERTLIRFERIS &R L, — P &EARBaLL
MZMIINEFRZE, IMAERIXESRE, MZMNINRFRIBERER,
MARMABGEELRSESHBEREE.
8-22 7, "BpIERM" NHREKBIERI LN EEREARE R
RUZPER, (BfEERERRESEIET, ALASERFENIERTY. BRI FRY
E—1ERH.

«boundary»
ENEEREO

R R A FRRENSET }
RiEkBHAEAEE) )|
0 . RETEAG)

. o ETRAR—E
REEFHERIER) B

tii**io

+|+ B +[|+ +

8-22 NFRSEHERIER

KMURBIFEE: —0HRiE, FEEIRFHEH=X, BHE=D
ARG, EEFRESEIT, AR EET =B, B IEE.
1355, BIR=NEMATLER—BKR LT, E301XE. UsS. &
EEEENNIS AR,

MRENMIIARFHRFHIZERS  WAIAFRENFETESER
%Z. BIEHEFR "IN RS+ B RESIRETINREE, XA LR
—DIOFRE ERIRIE N A BAHEFXEE, EAXERREESRA
AE "ERKISTIHR" IER, AMITREEEIGERINS.

RERF—MINRFIRET— I DIMARR, WRR(FRS, LIS
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MINRG R ENRAREED E—HIREREI—E, EAFTHErILIE
BEHBIEARFI L I,

FEIRENE, INERFRETNRRDFRE, ARREISLIARSE, E5
AR AR, RESEANLXFER. OIRILATRGIMARER:

1. ZPFERFFLNFF IR, 75K ¢ & Fo (5
2. A GIUE P N T IR E LG S 5

"BNIET BHUTE, IRET— SRR "ENERO" 2RILIRY, (B4
SReRGT—> "I 35, BBiiE 7, WIE 8-23,
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8-23 HSMNERGEABREISLIRSS

RRREFE—"IE"R BEERRESFT R4 INENER.
MRFE, EENTRGIMEIRIE A, flE0, AIREeE—1E
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7. FAMRFE A F

HE—NFERIIE:
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7. 1B FafF =4+ G HT ]+ A

B URAT IR, SERSRECHRIRNES, KA
o8 BE X,

EFAEENRFEPFEEREARISE. HI20, sREZALEES L%,
REZEBARFINITE, BEBRATEATE T "LIRE, A
EARRICEREAER.

=R, B¥—H, BEAEAhERRE, BEIRILNESR:
4 FERHET IR

5 F LRI G W IR IR &%

6 FLHALRENG G AN V]

XA, BRRFENE FE LT, RARFEICERERNE
l%\o

SR, BRRBEBRRFEE FE"X, BLF FERO"E, A8
KEFNE LRSI A ANE 8-24,
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EEEO

| -REREEREERIEY

- RIBEELARIARR) |
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+ IEEREBRRE)
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T
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8.2.2.3 XTFH=HI=R

EHESTARAERSSR "B, BrEEREHRAIR,
PEAREDEERE. NREDERERTAIERIZERERNEERIER,
IREEEID O ECRIER, A LABEHISSEE,

RAE R ERRGT—MERIZS, AL "RAIafR+2H"

JIEHISE R,

EAOMEREZEe S "HRE". "EHEE" AIlS, kR, 'R
T, "=Rftsd” XBEEAY =07, "=H" JLigE, '
BREHRIHT, BB ST ERE B X, AT, ZREAEERE "R
T, "Bft" Lk, mBRAsgEa—RHIER—KFYIE L, 5%
RE "Z=0O". "&=H" NEEEEXREIRRE—,
8.2.2.4 XTFEE(pE

BFREGINES. =FIRSAGIRIMRETRRRIAR, FrLURBIAR
KIEFIRAFTERE, BiEER TENEIRIRGIRIET, EZEATLAEAR
BRET, HERZIES TS ERBEINLEE.

Bt EZA0 ICONIX 12(E—H Robustness Diagram, 1A
AALUBE EREBS L. FARAR—FRRLROERETAR, b EERAMR
MARIFEER, B—M"ERELBUS T AMNER"IER, MYER A
BE, FAE RN'NREZ20RE. =K, XEXEILHARENR
KR, RERAEE 8-19 HNEIRMEIRIA].

BN T F—IHEARRLUR ENZERITNME, Robustness
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Diagram #2ZFmd, EESZIRSEEARELSLARSSFIRGI——
XS, FTLA , A BAHEZTT & A REMERT[E)E Robustness Diagram,

koA LSRRG —#, LEATRE B LT AFRIR LR R
0 “CHIRY, FRE S R AWIAIE B IE L A,

EEARREE TEENZAEIRBISLIRSE E, — NRGIE L
SCURSEIMESCIN. QfATME, — P SCiRSERSS 5L RARYSCIN, X2
— I BXIZHREY, FEHREERARBAIRERFNIRET &REF.

Ft, AEUTAHRBREIR K", RaaB A "SLRsE’,

BRE, THENGRE O " BER, TR

wEMAEER T, BEEROEESmARE] ., Alan, m& ks "RT"
mAE "RISCiR,
8.2.2.5 A1FE "BHF" X4k

"R ISR E R TERBIEES., ®EXRIER, BRINERRE
E— I XIIMBIRSZAIZIR, T TIER, "ER "B SEEHF TiE
BARZNE, "AER "X MAAERIRBIAEE.

8-25 KA T AR TIERMA THBRIRRL.
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HiEFRESEEZIMEE T ' BRETEERR N HEEA,
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[1B) S&ImaYEE&ESA=EF

[10) BEIMHZERIRARSGH "ETEAR" 1k
(D) HEF—AARKE, GF—LRISH

2. [BRis]

At AEENRO IR AN ERE T ?
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8-44 B (BEFREHFRIE—MNNIEEZR) (Andrew
Hunt <&, SENREARERT 1999 )
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(2) "BRIEE" 87T "T AARAR" REFEXAIFE
A2, DDD BFAHAZEEFNAR "BRIES", FahvdEle?
REHES 1 EXFAIFHASTTEIALN: BlBgT T AFF

RAR" REFEXHIFE
A E E30EE, ERARZROFITHFANR, MXERFEERY

$’rEEE I} ?EgAZEEZ: fu\\%:\ulz_liz/l\%ﬁg o

"BRES" YU EESFIR, JLUAABREAAELHEFFEX!

A 155 RE—F Eric Evans & (SUE3KE01IH) X " BEES"
RORRIA, WNE 8-45,

Usiouitous LANGUAGE
STTOLS LAt

— A T
iy 7 AR N TERARRE
/,/ ﬁﬁﬁm // o ; ‘\\\ m"”ﬂk %;kiﬁ .\\
y, ™ A
/ / Bounnep Contexts £ Ff \\ A
/ (BRH14E) \ \
/ i \ \
HAc L ) | ,|
\ \ ISR YA / AP NHEME, /
\\ \ (ZULE16% ) / HARHAEET
\ N\ PR/
. AR N P T e e e g
L S MEBRAR e AN

—— el - ‘\

TR INE SR P Y
ik Tsr (Z:WF10)

E2-3 ARIERYAZEF=H T UBIQUITOUS LANGUAGE

8-45 B (uE3kE%IT) (Eric Evans, E3Rh ki T 2003
F)

MEl 8-45 FAIAJLIEE], "BRES" & "BANE" 1 "WsS
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ANE" B3R, ARBINERR, B2 "IFOEARE" f O8N

B B3cEE,
A2, BREN?

BRARIE (FROEARIE) , HIaNX s tERAIARIE : 153K, BN,
B%. DOM, o, 5L

AEARE (BOEAIE), GINEEZHEXAAE: B, mE. 1
B EE BGR 25

"BAARIE" #1 "WSAE" MEERE? RIFREIXEIERAIANERE
BT, LUXRRIRIER TIEERYER? tbA LA I7E 8.1.3 1
Z EBRGIFIMERIEER X T axbxc RIFRIA,

DDD 1EEFAER "SARKIE", |RAF WA TX, HER
2 "BAAR" AR OFEIWFFNIREER MREN S AE"
— "BARARRERISAIE" .

m "BREIES" 15 "AAR" g WSEANE" BEEESIT.

g X1=
XE—NARIE.

PIsLh, MREE "TAAR" BISEETSR, BISEFIM
R, BLE—E T IR, XZAMEAR, R, E=D811E
MBEXFHHEATH, NREBEET, NMZEAM.

NRIEHEMZRIEEAL, HREHME T,

BEHEA TR "AREMN", XEEE#E—ISEL, BURER
SR "ARAS, KRR, WERA—=ET,

159



8-46 2 Vaughn Vernon £ {CINGHZIXENIRITY FHIFFRIA :
W4, RAHRELMETHARBRIEST?
AR, i@ REZS A AL ES,
ok, TR,
8RBT LAUR A L AR RIS,
i A& T RARR T KR,
XA, A&,
@ RETARAKAT R ARES, AP R &840KF KA FAAR,
7.
8-46 #EE (LIIUHIKENZITY (Vaughn Vernon, ZIRRR
HiRTF 2013 )

&, FRISES, RETIRE (Industry Standard, 1EH17
WHREESF) KiE, MEEAECEIZERN! iR, E— N, 7
KEAARE, BEIRNERAARRE, FifE2IN "BRIES" oJeesiA—iE,

MNSEMER, XEIERRHFRDN "EE=IE" ? {REREY
YR, HERNNES, AFKENBEE \E" &, "FAAR"
/NBFI B E2ETE!

FINE, "TAAR" *=BREN. REESA LR "BR”,
WMERR 5" FT7AAF, iMrEs5EHE, R "WS" pMizEkE
BiE T

X 2—FE 1 _ERIGHRRATT SREVENE (HsAE B k. Quan 1,
MERFF, BARET).
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MREANTHEIN ARBHIETIRFE (F. FR. E8F)
AT AATI, BRAMEFFRAR, BIFMBRY "BRARAR" 1EERS
1ZAUHAY “WSAR" B, 2B —FMIERAT,

XFLEELL "AAR" TEEHAERS. E2RFENEEBRY
RSKRmE "BREIES FAAMBRERESN. BE. INE. &
S ERRYE KA,

MBFF ARG BERSE, FEIEDTZRN, "
AR EERTBIS "WEAR", SRR LET.
KBS, "HAAR AEHAROESIERMAR, EAteEx
BB LIES, BET

(3) FELRIZSEES "SRR

E—HCBEEER. TN ERES it "HAAR —
FETEER, FRE WEAR —HES, FRE=FiEEES
AR, B “RAAR" —EIFL.

XFRNC A B ER T IURAY “EWAER, AETE

R AFRI IR RN IRy "EWAE", TR
ERARIRES | BBARKZRHIEROARZ R T S 2 Hig A MR
=, XMERBIFNELERENTAARE "£%55" 1iFkt, BX
TEANFARBNARZRFR, BESEEH.

AR, LERR "EWMAE" INT515, BRARR, XEA
SXFRERN., SEIRAFRURIEN, MURXERETFERIE.
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REUR, ERFRATRARMSIE, GREERETRIBGE.
BotHl, 25, BREEZARRZE, EERARKABARERZFZINFASIX
—EFRTHISH "FE,

B, EXRE, @EEaen] LA ESENEFNTRIIFE, B
NIETFIE, EEb R A eeRs B AIMMZUF AR IR 2SR,

(4) BF" 3FEKX

"BFES" B9 “iIBS (Language) " XMAKK, ESEESH
CHNEE, (NiEE, CH, UMLtBE, "BRIES" WEH? KBk
B ANERIFRIFEESIE,

8.2.4.3 HLIEHiER

TN TR RITMERR, ERA R A sis A E CRERIE R
NERABARPARBIIZOEAE, B5|LAAR. Fla0, Ex—RE
FerauEAA AN ATHEIA , ERA R BEIE RSB BB S
RS %, iR, N MEIAAIXE "SdsEAR" | BEEE
W HIERER, EFMEK" !

Fred Brooks fTE{ AB & )F5|H7T James Coggins BY—E&:

The problem is that programmers in O0-0 have been
experimenting in incestuous applications and aiming low in
abstraction, instead of high. For example, they have been
building classes such as linked—-list or set instead of classes

such as user—interface or radiation beam or finite—element model.
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AR T A R ARF RAETT AR R AR MR B, RIEEKER,
A =®ERNEE. B, #AIFRTRE GRS ETFNE,
MARRFPFE. HEARREARTHEL,

AEFHERERIER, FERARSEMEMES IR E, JWE
IFERRRAIZ HEERTAR, ZEBHDEEHRLE SRERT. A
EfFRAVI RO

T G OIS P OIEBE S =5, Fefi TRTLASK R —#a
8-47 Y "UigiEm" HEELIV: MRMNOERINAEEX
M, BEGVIEX MRS RO, BIMZERAE?

m——— SR
ZILN

G
\

S

07

8-47 P UIEE TRBRET A

Bign, LA« 3 fe i ARk, SEiERRIRAVEE SIS EEan
8-48,

JEZC Bl RiER el ik

[FiiA [FRS XTI | REREERED (07 F BRES ISR Uk
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PowerPoint B BELOITRH. | £8 H B LR
ERIRAITH *
FRE IP bk B, BER B SN i MEESIMREFE
it
=N Y g AN
R TR | MERBIEEFRB | ? FraaE

il 5

I
[

EEERE & | EEELRES |

8-48 ZWERRIRAISIIEL

E—PMRIERE R LAX T — T X RIE B T CIEiE S ?
MRAET, MR SER®RETA

fian, &l 8-49 £Ml, "mm" B "IHEETR" NEIERIFC
EenllEEZxR, NRZER "Bm" AKX, 384 “INEER"
AETOEAMES. BATTLUER: AHAE "IIEER", e
DIEEEIREE? RIZTRER: BN "B & "PuEmm. "EE"
7t RILABAKE 8-49 A,
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- IR - RH

8-49 "IIAEER" RIS
X B REIFENA:

R—: EemfsEdmn. XEEmWEHIR, E2FERS
.

MR aifasRas PR RO, XAOFRS ST, BHMUEEE. B
THIBRARSFEX. BFRONRINAZD, 155EOFR, +
FRINEfZOEERNERZO AR, EESFRE ARERZOFER
EFEANERZOARE......

8.2.4.4 HBAPAHERAR

NRIEER TR R FRE NGB , ARImERA R EE
TTERVAR, BBAXNEDIRBUEFE.

anE 8-50 7, £ "AR" Bii— "K' F, LR EBEER
ANEGUHAIRIRE IIE—EC.

MMR—: ARE—1E
MR—: A UML FZTRNENBEFEER R, HXE—1NHIE
XNR—FNFRTR —R1IERR. EXFIR_EL£8 7 HRAIER T, B

INE—1 K" FRITRAY.
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B3

8-50 MIBRSEFHITTRES
XTAABIEHE, BIBTTREIRE:
(1) TERERIRITIN 2 FHAELAARIENN" Class"5"C";
(2) TESEPIA "SR, SEIK S0,
(3) EABWREIER . B BR. WE. E .
L
(4) TEIRIERRIIIAE.

GnEE 8-51, IR'F[HYRME"SHEK, "ARRIER"REF, "ARRIA
RYER"HITRT .

A

D

7 -

AR
P J W

pal1

pal

8-51 BIERMREIAFEIES
(5) &3k ErmRjE M
MNERARR, XE— MR, AFEAREI—ra “ID" Z

KHTRREHE.
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IMITRIEGRARR, XEFR— M URAIRNR, ESCIMEFI=R]
AT SUERIAMRTER (FRAESRUFF AR GUEELE " AR SEER T SRR
RUSTE) . —BERRESSINER, ARITLFREIA TS TERRE
E&NN_ERDAT,

AR AIP AR AT R R WRIARMBMRR , it TAERF AL
LIZEEEL. GUID S=R#5zUSEHl. Bz AwEAGuEATR, FA—8
mRAUIAIR, HERE—BIIFIRAEZNL, SEERELMN.

FRYTRAZSN, IRE R EEMERATIRESRER— "RS"
BIE, T8RS, ARBMIES. BRSE. XE "RS" RBIHEE
e GUANTR, FIENFEIEIS “203" REERIXMNEIEIR 2 5 3 1NEEL,

XERRETR, @A TIEABBEICIZINRG, HETHAFERRRF
2EWHANR, FRIFIRIREEMENE, MECSMIuERhRERREE
R, TBELT R,

AR LIFAR, RBAXFRIREBAILUERRGER, BRERE
X, EAEPRITUERIR—BRETN, MetmRXE,

ABEENBMHIFS, BFEE 151893401 **74****+**1" 1999
FFHL, AL T 18 fIH “3401**1974***++x19"  BURIFSHhIERT
SRR 3401 ~>LRFYEFIEHHEIUKX, 1974****—1974 F**F**
B4, *1-LHHENERIRFS, I—RKRIEMHE. XLEERETK
i, RENERHAET .

ROIZIBXHEFR "“RS" BIESFEBEINEN, IBENSImRX S
. "wE" BETAWEE X, MEAREINXEFE, EIIFEED
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BEDIERT, MIRARNHRRE X, SFFEZEEH, EAFEH
BED SR,
MFRIFAXABTIRRANRUREIFAR TR G EBE M2 EE
1#, FMEEEAVRENFRE EHN, B, FTREAFHITER
AGFRIFR, BAFEEASTERTIRINA. NRFE, AN
RENFELHINNZE RS BT

(6) BN LR "NE" WEME

REEEARSBEIRABESIN—2M "R EE, WE
8-52, INFFER, "HE, HAEXTRERER, BREFE!".

MTRERR—H, WRERS, XEERNSRIXMUEAITHOR,
M "AR" FERFESIEREXRR. RN LEER, N3 THHERIE
15,

8-52 AFJ|ERZA "KT" HEE

ETHRAPRSUYTEI, 2ERE 8-52 BPERIN—PEN “RE”
UM, ERRABEMAISTINSN, BT RT3,

ARXDRA "R EREAREEM. ME 8-53, "AR" B
— "B IREEN (SEEARER bool), XEEE 15 ERITUE
R, ATLVERIERERRE. 2, BESSINRE, KBRIIRSEE
TRCASHIFRPRE:, AIENRRIBIMESIRFIBIRES].
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S

8-53 NE&EM
KPRSHTEEUNS, EEEDHIFAmA.,

kkkkkkkkk

ANSRIB T LA ERRFIEAYTE R, B2 TR THEIESCHIRIREINE—IE,
FEMEEE "RERTIFE" NER—CEXTMER, WRE—
REEREQNE "RERLFE", MiteRL.

4 "RIERITEE" BIBFLUNRENSR, W& 8-54, e “/&
IEmITIEE" ?

%m ATV

- 458 > SNE
FRRE8TIE) [ oq- S8
FESRATIE) | - AERAH
SIAZ

8-54 T RAVRE, FF "KERIIEE"
iR FEREINTREER, —MYELEE, LSRR "ERERITE
2" BT
(1) RABELERERR, TEREME, ELEXEL, LA, 4
SRARERRIRFRINLE "227. "B, "XKBL",

(2) AJLAERH, XLSREWEERaEoss, Frld, 18 "duE” i
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PN

(3) RIRLREPART—LEER, AlA, 1B 58" MRS
BERTH.

(4) BAREER =8 BE, Bl SREMERimin LAY
BiR; EAXRKEEEEN—, IANIEEES—1E, kL, 81
RARERII— B 1E.

(5) EAMYREBEIFR, FrA, S8R IL ID Bit.

(6) RABITHREBENT, A, SEIRIMLES "RE"
R,

(REX. WEFHXIR, BIHIA.)

;EQH*HEEQD 8_ 5 5 o
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%iy L\

Bl 45 > INE
LEoRAYE) | - ITBRAR
SHIIAEL

l (1) (2)

SNl

eI SSERSEL - SNET
FRARHERE [ o7|- SEmEE
ZERATEEME - IR RMAEENE
SINAZUEM

l (3) 4> (5 ()

SIS ——
 ANERDEE SIS ETE
- ANETESEY pmm . || SAEEEIDREE
- ANTHAREEER 2L - ANESIEEES
- LGSR E 0.1 0.1|-  Li=ITARAKSERY
- ANSIMAKEEEY - BRI SR
- BRI R EE - AEERRSE
- AWEERSEY

8-55 JRIERI TIFERIIIE

KE LR MEFTIEE 8-55 TREREIZAY 28 &N REBEIRZAY
135 =%, (EaEIMHIEMENER.

kkkkhkkkhkkkhkkkhkkkhkkkik

BR. "HUR SUARAITLUFASRIRTIR. WRARFRER
EREERWE", WENEERHARSEIME, "ER". "SRt

ATLMESRAOBHR, SKERTASHIE 8-56,
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‘ = IR

8-56 "ER"EA— 1 EHIATR

RAIRFHM ER", FEHFBAREGRE 8-55 AFFEHI—1 "IN
BER". "' M "BER" FHIER— MRS,

8.2.4.5 frRRYAME
KHEMEMZARAmR, [HIRIR AR, "Em" . "ER"

SR,
AT, AFRLRREAE L, BRI, fif, R

MRS . HEEA XIS LR ERNSAR, HebHo s

WM T REMEOBEL,

FG, CERE. CEHL. A T SEREILERIE
. BRCITEERENE, EEEAKIEHIIIR, BERLES
A7

BHREARTERR—, BIEETER, ISR
AR BR CER. B 23, TR EER. EEER .
ISR B

SRR, DS AR —ER, EREER TR T
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"B MREEE, & "R "IER". "BR" FRREZRRTH
BN, UEARELT . BMEE RN EX SR & — K RRAEHIBE,
RIBRFBNZE "BI5", BHAXT AR,

ERSER ER5ICR
e X
\/ ERBE(ER ERSSIY

& 8-57 "zma" EEAFAXRNEFE, FARINESE

MB—PFAEEENMUSFELEFEERA, RATIZITUHHANE,
B AL T A ERBIBTTREIR, FARENERETEZNGmRL L
th, HIEn"ITER"FH"R"F, SChr AR —R" WL s, “325",
ANI"ITER"ELEMEZER, mARR "B £EEBT 17 A
ai&, bl 1T aJLUEARSEEA.

FEMESS, shAA—EeEEAERE, TUeEM—LTMY,

FEd, & "Rt 2uULEEFERR: design—design, {H
% "EE" TIREMEN—MEE%: devote—devotion, Etha&xo]ge

A8 ment, ance. ing. ness %%,

TR 1T E PRI “REkE A (Domain Event)” RMHH T
ad Al Fars, P4 OrderShipped, i XEEiRH], Wiz 1a
e, A TXGEBNER, FTEHEEHIXEXE (DDD iZiZ# i EL
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— . W "R EFHEMAXEEE ),
https.//mp.weixin.qq.com/s/QhAhSAET5psZQEEW61IKoA

FLt, FEXiEF, "9 TLMERRRIRFR (]ia), BeJLMER
EMERIRAR (ohiR), mfEsmEs, RAIBFREIEENY Payment, 12{ERY
ZFRnY Pay, #NE& 8-58,

e %1
+ 3230
Order Payment
+ Pay()

8-58 XIEMZIERIERTNERIFS

ERILAE S, BTFRIERAREIN T, GEXEFREAMEN—
A "R B "XMER" B, EEEBIN— “Records” 228
IR/ TR,

(BEAZAEIHEEZEE, Fla0, B 8-59 2 “Domain-Driven
Design: Tackling Complexity in the Heart of Software” Hgy—iKk
25E, Hrh, Delivery #1 Handling 2421, History #1 Event
XEERBMMERNTYMSE., RILAMEE,
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Cargo )

role handled
* Iracking ID
*
Customer Handling Event
Delivery History '
name * | completion time
customer ID _ type
goal N
Delivery
Specification
arrival time
destination 0..1
Carrier
Movement
from schedule ID
Location
to
port code

8-59 #&H "Domain-Driven Design: Tackling Complexity in

the Heart of Software”
Rt abAgia, Fla, "nEEE". "IEEEBEEC .

B2, IanaAERE, BEErERAREER. XNMItAs
EEAFRMBEMRIBIR, EaEid, "B, "5 AR
JBIERIRFR,

MNTRELER, WHFAEANERTUEE. flan, WE "&",
A "EE", NE "K', B "KE", "BEE". "KRE" FamaLUER
RANEIERIRATR,
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MRFELERSE, GRLEE "H&ME", SEFRRTERERNIERT
WEE, FAZBERHFHRARIE—? Hila0, AraEEEmn"E" .

”}EH . uj:E%&n % ) ”,ElL\,E\1/j§" N ll;u%{/ﬁgn ?
FHE, HIRERE.

NRGUFETRFKENE 0" HIAE, RIRIXAEAYIIEATR
AJREIRAGETE  EAR BRI R A RES G5xRN ?

MRS RERFENHTFTRA R PEFXERNR, BBALLRT
BEHFRARRARRREFRART , D ER AR B, it
=& "M NFENMETR, HX, R —REEN T
FATARERTZZRE PG RAR. R HEERLBE—
AEE, WaLisF.

*[FEIXATE, WLHIGFFT—EERFH5, BELLEIEM. &
. GRS, EERE.

SR LMEARRINSHIBIR. SIRRBERFINMRSHT, £
BAATLMFARSEESERERFHI, BEFR, WSEREAHAZER
IFRIREMYE, BTRESIE, EREMER.

aNE 8-60, "BEE" & "A" B, HIELESRSSES, &
= A" BT, HEETSR A" KSR, MRSHLE LR, R
& "B"ET ARTY "ERE BMRN— M EYERXIE,
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A
&8 double

stm A

[E&E <5 FrEEE]

82 = &
[E8> =M EEE]

8-60 RABIATUEIE
TECHURAHE, BRSSIARALILE, HepE—HsTilsE
2, B "E" (EA— MEREEIORSEIE, BEHTHE A" X,
XTFREFIRSHER, EXLBHEE,
8.2.4.6 apAFRARYES
KEHNTRERES, TRNE 8. ...

iEREITER S (ERRNES MIZE /o5 St I DIE i
M EFABINEE IR AR, (ZAXIEMANXIE, 1%F%RIE
BAEE, 1ZAHIEMARIE.

LRI B SR B RiEIE ST F 2B Z YRR, Eiit TIEAR,
MRBAVEARRIRIZIES REEARIERE. BlE. BEFEEF—F™
IERIENZ R mIFeR 12 SIFNFAEEN, BBARTEE— IR
i PPN NE A 2N

T AN EA, —RSIBHFIZ (Alias), HSLRRARmIEES
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XFNFAE, BI— 1 32BETErR.

fEERRRARE, ¥, DBMS ExIFIFfsacks, £
ERZIRRREEAERIE. NREPARREATNE, BPAENTE
PEERINEGRRA, @XERRIENEEMIGXIEHEEE (18?7 (X
i ALAIGERR ? ) SRR TFmRAIRRA,

HEN A RIEsE T RIBITIRENE. iROATFE. FXIRR
FFSZFTE, XIHFERIZIESIELZEXR, NREREEETEERN
RIAZIEHZIE, £ RIS IIRIEIE S XA, XTI ERIFRHS /)N
RZ.

PA LRI B R R Ot RA66 R, RiTRAMR O
&893 . IR EER T A AL BN AU S K. XIS ERY “IME"
AERUTETMRETIHIIZMES, KEREIESHRET, XK
HARAGEREREN SR,

B, FETTEANRE 1 SE AR TIKE—E 2k
BIES" . (FAREFRAR, BBAERXKRESSEIMRAY ", "’
& "BR. "Bl ZEASHMEREARS, RELEIRMNERIER
EHAANT, HirSEIIECEANIE.

BR, FAREARAR, FREHAN DTO, {+A4M Iterator
BANIZ T, B, A8 "BiE DT0" ZRERERRA.

NRBEIRRFEEEERRY, BBEADE? E2RIERAY, 8B5S
SRR I OB RIEAN S (B A BIBAEE TR Az O AR, i AiX
IBEAIE, 1ZFEHARE, ZREIEMERIE.
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8.2.4.7 XKipAFEREN

RHBMELR— MRS, BNRBET X EAIFrENRAIE
&, EEAESTIEAI—IER.

flan, " A" IXMESEMCRATERS A" AHIERISRIIES,
BAALUR "AR—#zi¥"; BES, A" IR “HI—D AN
", FIRTLAR “"ABER. 88", XFWAZE, P3N TENE
IHRRTZ CANRER KR

MNRASEFE, HIUNIXE "AMM)", ZGE "people”, F_FhHA
EARBIE T, L "BEAPAT BHA? 55 EFNEthSS<ERRT,
WMRAFZEMNZ, IZAaRbE?
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X

gﬂ-\n 'Aﬁ] A
1 N
Organization -people | Person
1 A

& 8-61 ZEmpZHEE

MR "B BEANX, BAMZERIIM—IK. fla,
8-61 FpRy "fHR", "HR" M "A" KBk, "AN" —mHIZEMESZ,
IteRd, “A" —imfImesE, e "BR" FEEA A" HEER,
AILAIRSE "AMi]” 3 “people” & "A" HIKSE.

B—EENRITFTAIIR, ERER2ASH, EEERIERESR

FEIRERET, BEEMESTREEINL s, BREREGRS{T. HXL"EL".
"RIMSERREE T "SR "SRR, FREBINT. mA,
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NRBEAR, EEROEXEIERIISEHTTN, AlE?
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-
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3/ b e 517 ] &)
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FETLEREEE.
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- F|1 - BEERE iR SYRs w x| 2R

- ﬂﬁﬁﬁ%’ 1 *| o E‘iﬂﬁj * 11- Eﬁﬁ%

- FEhAEdEIERE " ‘ "
* * ‘
‘ ‘ e / S
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[1B) X2 "HEFTZE" RFHIEEEE.

[10) X2 "1%E" JumAIROEEE.
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[1D) X2 "HEFIZE" RFAITUmRE.
2. [Zid]
ey, BEEAEERBNEEINER". "ER". "ER".

"BE". "R'F. B0, sIRATBERFERIOEEER, KEPALL
HINNI A 1R BIAX LS Z?

[1A) MEHIRERmNERS
[1B) DBMS (&iEEEEZRS)
[10) ZBEREREEERIRS
[1D) #Z5IZE

3. [ERiE]

AT "EN" M "Bm, £dTeNEE, EEARANERR
R B EERIXAE MARTLUANER, "Bm" BEEFADIrREH
SCIARSERIRT, BBA, LATUGAIERRRYE:

[(JA) SHASSEER "Bm", (BNRERSARERE "= BRkR,
MR ERIRE LEARTLIE "SI,

[1B) FTAARERSFHIRTER SN —RER "Bm", LEM "BRIE

i}

[1C) sEfRE—2 R "Bm" AR ENSE E—EFER SN,

D) Bigld "= M, 5 HR TR, T
BERLE, ITH—EWsEeE.,
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4. [ERik]
LI EsSMEEme, REEIVE:
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AT ERDITREFNZENAE, LIMUEEENRE:

[(JA) XML (BHINZY) BERRRNATEEXR, RENRE
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8-84 STEEXRTESHIANART, KEIKEZW

=R, XEARER "ARESIMFI HRIFHGE. EXEAIN
BRI ARBREDHEIRS, STFEEIA TR .

LATMEERATHY -
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(1) & "AR" RHFRESDPEYE "FH1" . "FH2" . "F
L3 ... , 90 8-85,

AR
-

- R X
=

8-85 jHix: MLESTEME

XEFRVSERS TIEMREBIER) 7 RES, & AR AREUEE
EERE, XRIERF AR, MRARKEPAZFIING, FE
BEMSEHITE, IRARBEFNSHEERTINRNNE, #is
AT,

(2) REB—"F" Bt RHEERESHRS T EIESE.

NRXFRIGEZIFRY, BBANEH—F. STRESEARS T,
BM—F e, BFUBH—E, XARST, eafE—R... FA
FhEE S ERRTHI I A X T HIIS?

BAIZFTLASINSTMESR, IRIFEMAETIRERABRY, ARNESE
METEREER, XEMERA LIRS ARNMITEIRE,

8.2.5.6 BIEEEXFIBEXNREPBEN

MREAY 8.2.5.2 BHEREHEMIRRNGIE, BAKINEE
BE—ERATEN, BXARVESRY, FEFESFM, BMEET T
RO EIE.
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SNE 8-86, AR, ARIA A (A ARBMRENEE), AR

OO (OORUMHFERIRE) TEEIRGE, (BNRA: BAEFE
MWRENIZAX T EIER? FRNEENAET .

ErREANBEE—E.
EAEMEASNZETEE—F.
ErEEAEALA—R,

EAEFBATNZE A A—A2, RE—30AR.
EFARBAB00—E.
ENERE NEBRLZ D AE.

A A" RETHR, 78K "BA" . "N BTFE (F
AZEANEYN, OORTZAREM.

A
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- 00
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&l 8-86 DERBT RO IRAIBEMERIFE

AR, BATRAIR "NizE", FARIEZIZIEES. — M ARIL
&, ICRIENER, XNHLIERE, EREESHET, Bhxes
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#E, BE— P AUNRHERREOO, AARRIIHKENIKEE,
8.2.5.7 BilI&

% = i 5 % &
http://www.umlchina.com/book/quiz8 2 5.html FERTELML, 4

M LEKEER.

LITMFE "BEEEAE" RIR:
L1A)

HA
.-

[1B)

SINE
- T AR

[1C)

212


http://www.umlchina.com/book/quiz8_2_5.html

2. [Z1k]

EREFEEEMN, XEERETLN, BEXEFRAEL.

FH
- EBEEE

[(JA) FHRBFE

[1B) FNRE—MEEL.

[0 BEELRAKEF—TEE: &=
[1D) AXREHIEERRFFIIIR.
3. [ERiE]

BEFESERE X "Bm", "8 BEH " M &=
E", FERARVISITEESLIIR, "BFR" XIS AHREESH
String, "EEIE" BIRENR AEANER 3D £ER “Animation”
2, LUTEEMRINE:

A [EH String LbikEER, Frll "BFR" BHATLIEBE "Bm” 25
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N,

B E9 Animation EERE%¢, FRLA “EalE" BHEMZS A
EREERKER.

C [ String 0 Animation #BLLIREZY, FrLARANBIEER N 1Z 75
B HETRKRER,

D B String 1 Animation #ABF S, FRLARNE
AR LIBBTE "B RA.

4. [ERis]

EENRFTE "B FHRE" R, ERNRAXAREEETE,
PUEEUERRY "EEFHRAE" R, "EBFHE" RAVERSITAT:

ID 1k o BRa =3 SMTP POP3

1125 | zhangdaong@163.co | zhangdaon | alcohol15 | smtp.163.com pop.163.com

9 m g 0

1126 | luodafeng@vip.sina.c | luodafeng | fengjie12 | smtp.vip.sina.co | pop3.vip.sina.co

0 om 3 m m

1126 | wanglihong@163.com | wanglihon | wipeshyn | smtp.163.com pop.163.com

1 g 1

IEA—BSITABSNEEE, BHXET, MXEFNE:
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[A) RIRAVEREAR—E, RXABMREI TR,
[B) AJReREE—LRIUEBIIR— K.
[C) RN FERA FfE.

[D) XA ARG Z AR ARG S R
FRAYTORESRABIAZAENIN.

5. [ERsE]

{(EFRREUEERGESIRNT, KINEANFRVEIES, 51788
RLFRENDT. NERSRERNEES, XA T AER?

DA TIZHRE
BN A KE
CIOIBRBESARE
CIDNEIg R

8.3 ERFE C-2 HAXRXER

B ESAEIELATREIRY:

BANBLHE RS, B RBIRRIXRR", B
LR TR, & "RBIZEMET" B "TRBIRINXR" XTEEIFR
B M NEE RERRINT. 2R —iKEE, FERZS N EEH[EA.
BEiEw, IRBISAEIEIRBISEAIR R IRBISSHBIE—IRBISRAIR

B 25aidt ThY,
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Feli IR RAPIRIZuB L thE=ts, —0 B —nER, AEIRBIHES.
BHEERXRER, BLEEHE, AFLFEBREERNSNRXRER, JHELE
KRR 7, BRIRBISEAKRE,

8.3.1 HRRIXHR

8.3.1.1 jZ{b. KEAFNKH

KX RB=F: 2 (Generalization), XF£ (Association)
FMIKE (Dependency), UML ZRaNZEU1E 8-87,

A
f‘ S
B
A 8 Bt
A S i

8-87 FHIKH

ZICHIXKEA R XS XR. XERAEE—RIJENICENXER,
BEw, XAPMRRBETRREGENN "SR . BERFEISIREE
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1THEARIXLER RG], IXERRUAFE, BIEFER "R,

R, b HRERER ICESA". "WEISR. RisRY, 7
rL{ERT, (HETERREIREER 0, "R EE—ERRTEAICE"
RUXERATIEIAT O BIA]. BUREISCRrEsHIRBiEflF, REFEICER
AEEZIEN "BirERE" KEX, iCERREATERELH.

ZRTESXR, MM EEZL, BEREERNNSESES
FHRATRES. B CIZHEIA (8@@&EH, B. CHEBA), BEFE
ARSIRESES B CHNRES, WE 8-88,

8-88 ZHFRTEERXRAR
KA LAR—FRE . FRAWHIR S B SERARIES.
HTEEEXRER, ZUXRRERE 1 XZ. SXNESFZEER.
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HIESHEABHITE, BN "88" AEEBXMER, 1B
BER, 2l 88" BETEN 88", ZHUXREREREER
FERRZE, FeEE— 1 RERERZE, BURSSBHMEREE
— N EE LRI — B RIZ .

B0 "Bz BEARTFN, A BT T R TEREERK
79 A BIEES, LRI, iIZUREREBEMIEXIFRAY: XI&RES AL B,
C, SR AoB, BoC, FPAFILAMEE AoC, B C2B, C2A, B2A,

FNEl 8-89 HYBIE, EBEAIIFRY:

A = A1>§B
>

8-89 AAIFHYZHRER
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KERINMBRR, REAALUUREEARRRZE, BALUKERER
—NRZIE, BERERINNRMIZEERER. BAXKKERAIIR
ZENXR, FILASE 132, SXNEESEN,

anEEl 8-90 RYAMI, AFDB, CXEk, BHREFEN A MARTEES
FIELE B A C IMAEXRE;

aneEl 8-90 KAMI, A BCHIBECKER, BEHRERE A BIMARTEE
SFHINI A MEERR,

8-90 KEAFTMMIKRER

BEGREERMIRR, XBIZHUAXREKRINEXE], NBAE
SHRAKHERT BRI 2RI 5ERY,

BN, BARES ABBET RNEZUXRR. "ABBEEL'HE
BAR— T ARNMEERETBEAMMIETZAMNME, T2 ARIXY
REGEETBEANGRESGHNZANERES.
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BRAES ABFEM"RAIRRIERR. "AEBFEH"HNERARE
ABRESEETF. WHNRES, MER—TARNMMRRTE
TFHORIAYMK,

EEALIBITHE—T "ABEEE" 1l "AGEEIERL"
RIX 51,

X TP RAERIE, BIANNIZRISEZ. FHl, HRRHATLARNE
Bz WARRER, BRRIREAILAY . WIRFENFEERS, BIFHZISE
B MARIAN R X B2 ER.

ZCANKERRIH—E RS, [FXESERMS TR,

BREXBXAR:

PR B AL, 5 A BT/EZML, BBARILAIAJZE A (KiiF2% B,

MIXTENKE , iZHAREAEZKER R, iZUE ST
K, RERWKEREKIS R, A, ZWHXBEERIMNIFTE, BT
LA—RRRRRERERR 72 A FIXEAZ SMRS R &R, HI20TER. SThlL

e
=Jo

R BRIMKER R RISk, e LT LAAREHKERAISEEY
(FIiZk), WNE 8-91:
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_«call»
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-

«instantiate»
-~ - \g

8-91 ZEZ[AAYHKHR

* B, REEGERASNSEIITHRE R A < HIER. LA
WEKER R, EFHEIR U R IRAY AR R R AEE.

XK R ZIE T, MEEERRFITE T BARYE
MEREFASE, MEFENEEHEEE—MN\DIT TIERIMRIR
Kk, HUEBITT 0. FEit, EAMRKERER, NESSE LA "A K
T B" @RI, RERMRERENM7R,

oian, ZEfEic A 2EH B, CHYR(E, WE 8-92 125K FEtKi
HUEEZeRiSk, AEARLL, (BEARE,
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8-92 EXE LFRIA "A KT B, C" iBAE

ROZERTAFIRERFYE (BUBEE) Lt Eadms,
TR EERET, A FEEA B iUt aE, EHam=, #1738
ILERET, A REEA CRMTAERME, E 8-93,

—dl
A B
>H opB1()
=2
A C

bﬂ opC1()

E8-93 "A=EAB. C" NERFSIELRE
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BT FSIE, aE 8-92 RIKE ERMKIEZMIRB U EBEHE T,
KE FEZUFIRERRZRRIA,

REAERXFRIZEE _FEAmiR 7 IRERIRE ., AliEIZUANRER,
QN 8-94. ANFRXFRISEEEARIZRRFUHAIRZ BERIHME, BB
LR, INRKE FERRR BRI, IBMEER T, TREEEREA
RIRNRBETHZHANREIKR.

————————— >
’17
————————— > R —mmmm >
N
--------- >

8-94 RBEMKIKFRAIKE
BIFERNEESRE, El 8-94 XAENERIG! [RIRHMET, WK
REATARZN T, RAUBERREUIER, ERARBNRE 7iX
HFRIGER R, AEMRERECER 8K 7.
anEEl 8-95, B ABCD U1 3E, AJLABBESRHFEIZERUKE, A
EW—F, AETLUBHARER, mEStUAskE. Ef—FESHE,
BERENFEREFRIMKIE.
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8-95 [RBMIE, WKEIRLABESYRHAE

HAREEFEARERN BOFHERS BH, 68, AR
FIB, BIBAIC....", AEMIST. HHABXEER, WiRhtA
2, RIEBMERT, MEMHET, FEbERE, METI,
ETHIKEX !
8.3.1.2 EBNAARIE

EERER. KR, XKEK. RSN EEREEUNAIERN, &
R EZERIXA:

(1) connection (%)

EEAE, £ UML REEFRIENX. BHiEN, connection FiX
JINEERREAY. &EMRY.

(2) relationship (3X%FR)

EX A RETRZEANEE, TEEXFHARERE "&EE
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(connection)”, TIAR "KEX" (association) , EAR "§&#" (link),
EAIXLERE “XZK (relationship)” ZEENH.

RENS VIR, BIEsEa0Z. KEL. ki, O &, 85,
BRIKEL. SAFE,

(3) association (3EX)

TN LHIZEFEEZRZETT (classifier) X&,
XERZETA—ERE, SR, HENNXRKMERZEIIREL,
(4) link (&%)

EXJ9: KERAISLHY, FOXISRBSEAISTAIZEL.

XJECANE 8-96:

B1:B
* Bk (association) ]
B2: B
A \ B
1 * G885 (link)
\ B3: B
B5: B

8-96 XExilitx (EE, £MNKEEZENE, AlNRERE
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ZHIt.)

8.3.1.3 HFRXREIRINS
RIE E—/\ORIAHR, HEFIRBIKAIRERRT, IFanE 8-97.

® @

:EF;‘IAE :E*%IE
loop & IL{ER ) i
(BRI RE TR B RE S EEY] 3
loop B#IEIE ) i
[BEFANAILACEIESEE | remme H%%ZT@j
F%‘#
BENRELORK
IS ITEE EE |
" &
RIESTFIE -y
SR AHE | R AR ﬁ

| = |

8-97 EREX AR
*E:
BRI ANEE—HmEAENNIRT RRERAY, BATH
=256, BA—EHT.
EBERRRZAIY RBIZAENE", BPERE

“oISERIRFSEERE—F, B2 NESNEEEH, Eigx,
AR EEPHT,
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KES, RIS

ERERT, MOZSCERE FERFSAR, BZWHIRER. R, 8
o SEE, BEDHFFIE, R ERNRGIESECEISSE LAY
K, FAREXZERNME (KERREXEARIEIA), EvE, &
BEEINSHE. SIiSEREMERLEERINTA, TR KEFHE
EFRRATBHEKRE.

F—EmArT LIEERIRBISER RN — M EEE , X HREEE
HESIT LIFRPIESEEREX.

FKEx, Bzl

AR "BIREFER R I— I NEREHT , MIZ SRR KRR,
BERZUXRR. B, XERVNEREHRE "EREFSKER" e

RESEEZX.

F1EERRPHNE—ERELR, BIESERSFREGRE
BXREE, FESTETE.

8.3.2 IBIEXEAKR

8.3.2.1 XHxfit5c

RE@EIEZERIREX (BETLIEIFIIEARIRRRIXKE) KREA
FRICIEENIR, TEER A RIRBRE B EERA R B REIHENENE
MESANAEENS, BEESINZL.

Nl 8-98, BILAAN_EFSRIRES, (ERZMHRR, "BA" fl " A”
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2B A" BEILAITRoRERE, A" # MR KEX,

BIREARIZ AT RAOINIRE, E75AOERsEE T "t
IRVERISCHICD , BEROSCHLER ST 0.1, 0.09 S, Az S,
T R7SHORELRIRE 0.1, 0.09 EERIBLS: "Bk, BARIZAR it
B IBESCILE— R,

AXELFF, TERSS

FER SR, EBRTIARIREBERIA

A
- A
+ ()

/A

BA A
+ ) +  1HR()

A=A\ *0. 1 M =Y A\ *0. 09

l

A
e 151
- B0 s

B =g Nk B, B =

8-98 REEEAITRIBEIN R [ARIKECKRIA
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*INREELEAIFICRESERR, ALK "6598" #1F, 5B
ABRESEIAFE "FiR<22" BIRE, KAREREELIFE "FiR
<20" HRNE, BEIISE "E5lAERR" .

GoF BRI (IRIHREDN) 2l
Favor object composition over class inheritance.
ICEFAXNRESTIAE R,

BRER "XEXMUSL EAZ, (B GoF By (RitER) SAmRAIY
(NSHATIEEMR TS AR RREE, FREH—S R DL,

Msth, BRASEIT Fowler B (FM), IBREEQEMIZK
K, BEES "B T, RAENET “iERNSEETA
BEMIR", faHET "R, EREECE "BREMIFT T, 81X
R R FAIAZA,

ABATHA KBS, EEEFANEE,
8.3.2.2 XExAY UML iR

8-99 EtRiE (1477 (L)) 2018 MRARIRBIRILIE HAS
IESES N i
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wesn | DR
- BIR
FH 4 EEEReR | 1
2 zéj} ’ NFHE R B
- EEE —|- FHaBEH ‘ BAZA
- o | / - LEEEHR A - : - HAFTTEN 571
. mERBER - =
T | 1 -
BRFEHAE 1l - "
—MNMFERE PE
Ak i

8-99 1RIE (B4 75i% (L)) 2018 ARARIFBGIILBEAS
HrecE (8B9)

8-99 HHRERIEERITTR, AIE/FERKRERAT T EEREFIRIA
RIEATTR. BitfExd "Sh" NEETR, mHMENATRREEN

7]
gl:lo

8.3.2.2.1 XBXBHIAGR

SNERFINNEE AT B ZEIRYRER, A3 "A BRI B" A0 "B BY A" RARIF,
BBIURIATUEENIR, BBARLAARNINKEXZFRFIAEETR, al, Miz
IN_EREXZFREL A EBRATR.

GNEE 8-100 F1, “TTERRYAZR" . "AZERIT R AILARIAGURANR,
AMAREBMEMER, B TTRHNAR" 28X, WFEEMXKEKE
MEAEETR, NRENEZEFES TR, BBAKBKBTREARS
MREZWMAY T
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-TEA |1 1 -EIZA

8-100 AJLAFIAALARES REX 2 ARE A B AFRAIIET
HANRHR "HREATRECKREKAR", BMEiR, X MRE—D
I
ABRIRERE, WE 8-99 FRY "HEIFFEHR". REIEIRE
IBER, BIEST—IRES I ETHIRMERTR. AERMEEE
RUSRIX, BreeRNE, NMIZUREREETR,

REXBFRESNA, WK 8-99 Ry "Z73". MREIRIREIESHT,
REXBIRRBREN, (BTERGIXREIRER, SIS RERRIRERZFRA
LABRES A FREIERAYRS , BRIES (AI5E) JRe AR EL R — Ak,

AMIERSERT, BTRFERERERNAET, SHWESREKED
T LERESRDBAMN—EKEK, XA RFERAIRERH B
T—R RNFHFERAIEN R ZERIKER, EEAFTEIMNKER
ZEHATE (EERIKRIARE), WE 8-101,
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A -BR  <BEBH -EE| 28
A |-ER R Bx| a9
1 x| ?Fﬁ’a‘El,Hﬂ * 1
- ZE5RHER

8-101 EBXREXZMRG, FEEIFIMIREXZEHAEE

S, MREHEEHAR, BT RERRRTR, MENE
REXZFR,

FATH—LIRITE 8-100 Ff “ITER" 1 "AR" AIXKEX,

£ "AR" —iminE “TEREA". "BEZA" (& 8-102 £L),
IHEESLEAER. ATARERE "TJ8R" —imtmE "Fr TR, "Fr
HIZITER" (W& 8-102 A.L) ? MRELEFAIESE, N T FER
BEINL (FNE 8-102 £ F), Bl LMESZZRMAR, XETEARINAER
BB T, "EH (W 8-102 &), FREREMILER, BE
BlEEIN LABERR,
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* * -FFMTER | * * -FrEIT B
“TEA | T -#EZA 1 1

AR AR

iJE iJEg
FrTR | * AT * * A

L %1 _?: =iz

“TEA | T -#EZA 1 1

AR AR

8-102 FABZFRFIREAZFIRAIIEE
FERINERBBMIARRIKAR, BEGHEZHEE.

BHIEEARAIEHAER. (Riaft "AF B ZHAXEK", fEr]
BEEE "B 1 WESHIKE", MEKREECEBREMA 7.

BHERAREFERR, BEEEIEENER, HIINRERZR
—f#A "B, "BT", AeINHMIEZREII— a 8 m, WE
8-103, WIRE X, BAWEDT, FEIRFBIRITITERRERILE
BRET,

233



8-103 RIEHIABRFIXKELE
8.3.2.2.2 B&EM
B5EH—T Multiplicity (&) 1 Cardinality (B2 K

ZEHEXEKRRTITTINNREETE, INRYEXT 1, £
HEFMEME—E. S8R NRELAIF, REKRRIERIREE.

iR, SEMENE 7 —1eE, BEAWIEXEEZR. £
PR, KE LHIRONZEZEME, eI, Z{EREE.

* (UML £2F) &b, cardinality {A&RE=E&R T—4,
m multiplicity & 3 T,

BRNZEIEEERRE 8-104,
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&= ax

18 1..1 1
0.1 1 1
* VESIEZ
1.* 13%
BAEi=an 2.8 278

&l 8-104 KEAZEIEF

EIEPEAVFEERFAICCEN LR, FTLA—RER ™MER 1 (R
&= 0.1 %0 1.1) #1* (&R 0.*F0 1.*) WisF, LARE_LHIAERT 0
IMiEhiE, F28 EBHNIHERAE N KR SHRG TR, B
NEFHEH_ETERAZ.

NTFEZEN, ERAREZHINYARZER R EREEZIRES
FR—

Bian, SAMLZARILIE "RE" KEX, 3B "KE" RBHNZEE
BE? pER—X—ZFE, REENZ 137 1, 20E 8-105 L£&R,
BERIERARSE, AU, BRA—EET/LRE, BR8N
FoiBIS? EARMIXINE 8-105 T&EB?
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EA *= ZA

EA *= ZA

£ 8-105 "XF" KBEHIZEHME

8-105 EEFZIERARY. EIHAIRIEHEERRER, RRRINIZE—
PBEARSH—ITULAE "KE" i#x, FHEEE—TSANEZITK
AFE "RE" %, W AKR, BRUL,

Y, HERBHESSALEEI— B ANSINZAFE "BIkE"
HEE, NREBXEEAMLZAR "BIRE" XKEK, XTMKRENZEESE
Z3IZH, E 8-106,

AIXE

BA |+ «  ZA

RE
1 1

[ 8-106 "RIKXE" HZEM
8.3.2.2.3 XEAHG ™

MRKEATREA R, NRENAER AT SAAT, 2NE 8-107,
Ee5, WEEARISME "XEK" iREEREN.
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8-107 AtxEAE, HRENAN RSN

MRKERIRE T N —imtgE B —imAY0E, BREANIREIRERYS
—imE AR SR, SNE 8-108, A15E B, iR ARILISMEI B, B
FEESME A—32, (UEBEXPMREAAREE, A% B —TEiR
B2 SHnE A,

FIE, ANRILAHERE 8-107 AR, REINIKEIRENS—in A
=Sy, ABEl 8-108 HZER T 8-107 RIAM (NmATSHn), &
[EERET 8-107 RUZEMI, FIBRISEEIELRETEN.

A B A B

[
X

8-108 E[AAISM

*NREBEATSARIXERHIIE 8-108 AMNXXNFFS, &
Enterprise Architect 1, FEAEREINZTEL, MIRESCRIERE
Properties, #AfE7E Connectors Ti& 4%k £ Show Non-Navigable

Ends SikHE.

EHEE 8-107 FOE 8-108 AUAMISER RSN GE, BILAE
Ef EEiE.

FEMRAYTTIR , ANERXG AT PN RHBIEAZN , ] LA AT XY [E) KB,
PEEXTUTH RN RNIERE, SFEE—380 RENZ R SREL,
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SATF R RERRIEIETS 7?7 BATREEBEHRITICHAFITRIA]
=+
BEEET, HNTLURASF T Y, BaLIREEEA, R

BRSSO ATENXE, MERAAISRRERE, B, E
8-109 chf— A EAIEIR?

A -FEVE i

A FEA 13

8-109 AMERIERRIKER, B—1E&

ANTPRZ BRI RE— N F A AT, IMEEEREERMILM, —
(FRIARERHUD X, FRlR&EE—EF, RTRERENFN, £
REAROH, BRI ELAS (BN FmEES A
HY%ERR).

BBk, TLAESESEE. ME 8-110, AB—
B "R, KBS string (FR/FE), BAILAEIEAR string B—
NREK, ZRHENAREE "HMR" . NEINHNEKRE, " A" Ri& string
EREN, BESENREEARZ "A" th string & "87¢" (40 "8.2.54
BUREEATEARRS®R" Fd), MeEEnERRIEEXEAN
KT,
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A A -#E2| string
- #42:string

8-110 AMI=FFFERAIREXTI(A

[EZE 8-109, RANMIEIARIAEA, FIMIIREREBIR
REEERENERBREEIRE.

MRBEFRFEERENEREBRE "A" BIRE, B4 "A" K
ZAE ", MRBRRFEERIERERE 0" APRE, BB
24"\ MiZALE A" MREERENEXRERE, MEEIE.

TR "EARXERR? BIRRERIAEXRTIANRKES
TV, IFETRRAER—MISEERSR, LITERRREE—FARYE
We——LABIE B —KEFREIsI (MZHE (Bad Mojo)) We, ML

E— RS,

SCfR b, SRINBRSHERREY, ISP EEHH A" Xt
RRYSE, SEHBXANZIERTSLHEHERD ., RBERGRERE. HEESE
FEE. BNFEAZEHEZRREHIRR, FEEISLFRENAIET
FapaISEY, Bl TR, "RE". "BE" F

BMERREERAARERESERE, "A" BXANEERT GG
AR, AKBEVEERS, HRNZRARTFELEAY (3
RERBAZKER) WAREESR, MAZEES (EESEEMEDINE
R) HRBEXFEHLEAYTEELZDLLHIE?

B, MREEBRST, ARRSHARRFH, BEREAR
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SR BEABEIIH BN STATEREERRAER, XIKERE
tw? 20 Westworld (FEEBHFR). The Matrix (BE=HE) FEAUE

=
AR

kkkkkkkkkk

THETIX—r, FNBKEEE 8-111 RYXER, X MMIIFELA-1T
EEN—L,

"B 0 "RE, OENBEEESE? IRBFRFR—NRE
mERSE, BEEFEREUHRGHLER, BirREEER{ENEX
BXE RE" BORES, EILE 8-111 FHEEE.

-1 ivj -BEERE| 88

By | FER RE

8-111 BANREBHIKEXTI [
FURTREX TS [EIRS B 2 HERAYIRAR -
(1) BREREIEETR ERERE" iRFARERFR EREIE"
SNE 8-112, KEH "IJTER" HE "TJERIT":
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1 JERLR

8-112 %M "IT&" A “ITEI"

MERREUEEEERET, BIRFER—IFRIFRERINE, #
WIRNZZEN. BT T8 —mSEEA 1, TR —kmSE
MEJ9*, BRGIBIREREUEZERS, SRWE 8-113, A2 "1THRIT" FF
B TR ID" {ERSNE. Rk, "TTRI AhE TTR", FKE

EtERAY,

iJE

<<column>>
*PK 1JEID: int

+PK_iTED = iTeaID) i1

1 JERI

<<PK>>

+  PK iT#A(int)

<<FK>>

<<column> >
*PK 1TEAIFIID: int
FK 1JERID: int

<<PK>>
+  PK 1TERIR(int)
<<FK>>

+  FK TSI 1TE(int)

8-113 XEHMEETRZE TR iE TR

BRI FRAEUREEMZEE N E—EHY. LIE 8-111 /Y "EA{s”
M "t A%, MRINESEN, MxE—MRURE TS8IRE,
IRETRIRREUREFRVERE "IRE" RPE "BAL ID” {FRNE, W

[E] 8-114,
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B |- e
1 *

e =
E
L <<column>>

*PK ig#2ID:int

<<column>> | | pi gy ss _ p g B4 o o -
*PK B{7ID:int |< LR = BVID) FK 22847 int
1 <<FK>> *

<<PK>>
+  PK g% (int)
<<FK>>

+  FKIg& B{u(int)

<<PK>>

+  PK_B{y(int)

8-114 KREFIEEMZEETTA—EL
(2) HERERBRFRAYIENISETS RIRAE /I RERAY TS ]

8-99 FhRy "HM. "BA" FRLU=AIEk, RARIRX
BRRYFIETS R, e R Fra SuERhiR, FARRERRTTS
[,

IRARME 8-99 FRRYETSk, UFANRN "HRESEDAFR. "R
BAERRA", BRENATHRZE. BRRAMBHZEENEE, 5
XAPBIKRITI K.

GnE 8-115, BAILAILME "&0", "Bx" #MNE, &k
[FERE, HERIRIARIGUIRIRA "AFHRHDRIE" . "BRRARLTIR
A", ARSI AR AT .
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8-115 8 "3, "\ #MA, iLEEkSEyEE
NRBLERERADR, RIFEATRAMI— LS, (BEERERT
BRI EEARSIF M ERBRBFRAIIE S [, BT LU St—(meiRinE B iw
imERIL, WE 8-116 RYTEE.

iJH# e | Gl
iJg | 7= il

8-116 EREXBZFRF—(R[E—im

WAEFEAIRE, EAEEIRNXEEIRESEX M.
8.3.2.3 HBIKEARYBE
ZEIEREEENBEMR, I THETRERESH T —LXE:

8.2.5.2 BEREHEMIAS,;
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8.2.5.4 BHEREILIEMINSGIHES;
8.2.5.5 BHREEFMIATSHE,
EH— PSRBT BEFERIRERRS, FIRBTADESERE.

PR A R SR NEU RGN KA S, BE RSB
KA ASEEL, TSRS, B — SRR S Et. X
BFR. TR ERETRR.

REXEMTIERRA, XEFE n MK, pEERE C
rn=n(n+1)/2 X, BEINE n SEREBENER R, BT,
n=58, 15/%, n=100f, iR 558!

T, BASHIER T ASIERM, REEEEZ ORI
IR, TIEEMSRAIZETIXEE, REER, EEEESEINA
BTG ERH B AT,

EBEARTUESETERBNEZ 8, A UASEER— N L, &
SR R [ — NSRRI B T R,

RIESEUNARE, BREBETIUELFENRAR, e 8-117
FFF7R.
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-FE 0.1
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8-117 AEZEEHIBRKEX.
(ER, NBEZEMHARRIIENRER, AEEEMAILIR,
XNTAREEHEFK. )
BRRERTEERIRER . ErE ozt &=zls, 6
AJLIERIERKER. HIEl, BREMPRZUEXIRRRT, saLAEY
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Bz ERENERSMRIB/RKER, NE 8-118 A,
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h:
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1 ’52,—1
FFx
‘-‘Fﬁ-‘f% FFFe| |FEEs
T % =+
MEE | mT - | MR%Re) |21
88 22 g . 1
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R / JT - * 5k
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- FBR 13 1 13
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8-118 EIRKEXTELIBEL
8.3.3 XKEXRIH—ZITiE

8.3.3.1 XEXEAFAICERIXER

AIEERRY , iZARERERAITFHERR, RRFEZICERIXRE.
XM A AN ERE—iElE?
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EABAMRDEWRIUE 8-119 RUZILIEIR:

A

s

8-119 F(—MRASILXFRZHIEIR

HATEE 8-119 BZWERBKEX, 152E 8-120., ERAYATR,
HINZE( 8-120 KIERIRE.
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8-120 ZE{UXHFRIKREAKRERREN

8-119 BE2HEM, & 8-120 NETIEEIEHs, thBrIREEIR.
AL, BAVERE—E, FTEEENREKARZZEHFH.

BRRBIFESRE— N EIEERS.
XPTREAEFBRNE—NFTEEREER I =FMHE, fla
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llE_l]% n EE/—\EEZD;@/E\ llE_]%ll ?

REBRRE 8-121 #bkF, B FATRIERKER?

[

e A
F{Th s

8-121 FRFERRIB RRKEX

AFE, AAXPNAEACEEARBRRT, HIE0.NET FhY
String.Contains, BIRRAAFTE—MMCEFFERZENEERE.

B3E NET i/ Contains, ©E2/EFETINA?
B EBEIHEPEU FERNZERFER ZBRYKEL

{( 115%11' IIE-JII )' ( ”E_,]§”, u%u )’ ( ug_)%ul uu )’
( ug%nl 113%1: )' ( llg_]%ll' ”E_']" )' ...... }

REEIIXEEREKSEIER?

FEHARE. Contains \NKiR, AFTEEIMGEFIXEFR "X
X", BREREECELERAINEITE LR,

* .NET (8 Java) B9 String.Contains (552 IndexOf) U{aJsE
W, EEATETEA,

BirR G Re R ERITE— 1 ERILS, Hl30, x=3, xBHGFE

FE?
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R, RFEBAFTEICE (1.1), 28), (327), (464), ...}
XTFHIRI L.,

* 0% ERREREIEIRIT 2SR, REEVIRIERTIN 1 EREL
add1, ZR{E x AHERTEIILESRIERAY, EeHA:

def add1(x: Int): Int=>x match{
case 0 =>1

case 1 =>2

case 2 =>3

case 3 =>4

//...

}
XHAESTEVBRXKEK Y, WE 8-122:

=t
Int

8-122 BHRIB/RRKER
BEPAGE “RIVES, "Rl X MAESTIRTE S MIE98E,

SEIERD, ERANMEOZROR, FII—ME TRER,

a2, X1 add1 F#, EENEMEEEREEE, IAE—1TK
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REE. EEF— 1 EHRAE, EFAEETRMEIN?
HARRERIEER, R2RLRE, SUZEFZ=RH.
[E]ZIIERR,

BirRSAIREAENE, R—RRTHTSE 20249527, B4
ftER LRI SEHA?

BARA—RE T, A ARG TR TS~ B R TS
R

SEHIT L ERIEE, REETE, WFL 3 B 1, XIFEEFH,
B 2, BELILITRE, EE1Z2 1. 1BELLE/ZERRIFF& 0
UTF-8 Jgid4e =174, RIaiEZIEZ RIS,

atg, BeiFRERIXEFRINE.
XA, ZBEFNEKECEF R, wE 8-123,

-BELER 1
2T
TS
-BETR*

8-123 RTHIE/RXEX

RFEEEELLHIF " RT~RT"ZEN " BELR(EETR)"
REx, GIaNEdERER " R T REXFIN—2T (RRIATS{EAER) :
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1= FRTS

20213488 20180189
20230205 20150412
20249527 20180102

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

8-124 FUEEER "RT" X

e, BirRSERENERXEEE.

HATEZRRY, BRIRITETENAR,

R ERERY, REHAVRE, BHAILUKEHENZERXER, B
HATEZERIKRER, RAFABA—MNCERIAS, RASEEA],
RO SRIM T A Te BB KA L

52 W [T —_— N

"TS—EEERTS" BRERE—MTELR?

EIFERER, WRBAIFHERHERPLNSFEFIR, —iET
BHEENME. WRE—X, BNEETENE, RUSERFERFTERCHE
VESE, HMELIERER "TSEELRTS" NitE.
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Fell IFMEEISRSEEE. ANRA T RERERINE, ZoE—HE, F
ZICFRESITRBMIRE, MEBEINREIEASH., Bk, HIEE
THRERGRE, REBICHE 4 ME: BIMER F1 R F2, BPHEK a
M b, #0E 8-125,

- / N

8-125 [REENIEIMENER 7T NEIORE

TRETUAERRNR, BAMERERERAA (R, BEFSDHPLEZEA
BACERY, BERATLUTEEER.

Blan, FAHEE 8-120 U NFEFRIRETEN— P ASEARD
RAERIG, FHESENEZER "KEK" & (F£C (42) =65
ij—J-) I '7%@] 8‘1 260
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] 8-126 A X8, EE(REBRHLL?

2 3 i, RIREE 3 0BT, SRAE 8-127:
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iJEg ST
1TEAIR

8-127 METR "B R
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SR, XFMER T, IREENHEREBERZRIRIERITREZZER]
RESSE "8 RUEET, RINEHENXITTE.

EEMAHIL, GEITHREBRATRBIFTREZEE. FIERZE, A
RENEOEREMBRIISI TH, KERSAKINSHSHRURE. BRE
£F, BRAILCKESE, FESUN, MENERCERE—X, REK
& Climite,

8.3.3.2 XEXHIH— S

EEH—SHED SRR, SHEENRTEZFZWLAFE. BRIA
FAREMRRER, THBHAD, BRINNAATEH—TMAD.

#5140, James J. Odell FUIEERE &7 /A 6 FFHFHT18, W& 8-128,

Six Different Kinds of Aggregation
January 1994

Aggregation is a mechanism for forming an object whole using other objects as its parts. It reduces complexity by treating many objects as one
object. This article examines the ways in which we form these whole-part associations by answering the following questions:

What are the primary kinds of aggregation relationships?

What kinds of relationships are often confused with aggregation relationships?

How do these various kinds of relationships help us to make correct inferences about whole-part associations?

How will these various kinds of aggregation help us during system development?

Kinds of Aggregation

Linguistics, logic, and cognitive psychology have focused on understanding the nature of relationships. One important type of relationship is the
association between the parts of things and the wholes they make up. In a joint paper, Morton Winston, Roger Chaffin, and Douglas Herrmann
[Winston, 1987] discussed various expressions of the whole-part association:

"The X is part of the Y," "X is partly Y," "Xs are part of Ys," "X is a part of Y," "The parts of a Y include the Xs, the Zs. .. ," and similar
expressions, such as the sentences: "The head is part of the body"; "Bicycles are

8-128 ##H Journal Of Object-Oriented Programming Vol
5, No 8., James J. Odell , 1994

UML AR HiEEE, RO A=M: SBEXEK. BS
(Aggregation) F12H%& (Composition),

M

FEEER, TEXHE—RES, BAE—HESUEY, 48
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B—imasLUERZ, W& 8-129,

A B a5
A <> B B2a
h > B HE

& 8-129 UML =fhkBXRIEI=

£ UML JoiE8 s I8 AET=1N4RE[Y AggregationKind,
WNE 8-130,

«enumeration»
AggregationKind

none
shared
composite

8-130 =4~ AggregationKind
Mo EER, "RE" MzZIWE "p=ERSG", "HE" Nz
fF "HEERE", BABEEFER "RE". "HE" Hkix, REE
NERIR,
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REMAEGEFRT "BIR-80" KEX, EXET,

BIR, B—ImERaERT

S —imaR

BNTRE, BEEEmEEIMIZIR:
(1) ER—ZI, BOTRABT—TRBIAYR,;
(2) BRERBIER, BB TREEHE;
22 UMLEX TREIRS, BLRFEAEERRS, &

PPN
kO, &£z

5lEEFe. EREGXREKT, BoNRE—HZTUKEZS TN EBIFTRER,
{E15 "BIR-20n" RUMSRIGEM, MEEREELIX .

James Rumbaugh FATE (UML 2&3Fff (5 2 k) ) FIASNE
BEEER "ZEH.

the multiplicity, not the aggregation marker. In spite of the few semantics attached

to aggregation, everybody thinks it is necessary (for different reasons). Think of it

as a modeling placebo.

RENFRAMTAEXMNARS L, ARERBAARSEMISERLEN (LFFRERE) . rILMEEEFE
RRIR .

8-131 # B Unified Modeling Language Reference

Manual, 2nd Edition, James Rumbaugh, Ivar Jacobson, Grady
Booch, 2004

Craig Larman INAAFEEERRS, EE1ERYIER MEREASGH
q],

Guideline: Therefore, following the advice of UML creators, don't bother to use aggregation in the UML; rather,
use composition when appropriate.

{eFa: Et, BMAUMLENSENMNEN, AERCEFERAUMLBNES, EEELHIRERES.
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8-132 ##H Applying UML and Patterns: An Introduction
to Object-Oriented Analysis and Design and Iterative
Development, Third Edition, Craig Larman, 2004

8.3.3.3 XTF "E(b-8f53" XKEX
8.3.3.3.1 "EF-3fs" XEXRIEA
ZFMERBRR R Fi—E o E— "BIR-80" KEX, B
ZRNIIRH—TREMERAINNR, LEREEXRNSERSETT.

SNRIBKREXEN D "BIR-BD" RIKER, EHREID IR
RIISRATERN G SMBRINRABER BRSO XIR, REERLEEIRTR,
BHEBIIR OB DESEHRERIF DTSR, WE 8-133 Fivr.

B

A ’/ Rk R
\

b1: B

— al:A i b2: B T S AE

e

8-133 "BK-ZP" KERIAEDEC
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KE FAREE, RZEIETIREESEMARE. NRRIERRIS
EDECRIEN, AR RSS2 [BIMERYSRERITEED B TS MNBE B SE
TERYSIER, M EFFIG R AT RERXF, IBABIT M HEREKIES]
BelsEs— T BIkDESRE, BREEHY.

m "BeIEESEER AEEEEEN, FEEAXNEGE
MREBCR D E. XMEESERZSRERSIIAEEIE, FARNSE
1TSS AR,

EHGREAMATRIER IR D BRIUZAL.

RNEARKDER], BRI RLIKMESHEEIATEI BN, RENE
A=, MEAEEMHAZTHERETFELH "KIE" KIZXL.

XaEIIZR, BRMEULET, RFBREREP IoEAES, &
| XS o, BoEEER IRNSNE, S/NEABEESSHE, D
/INARRIIVINE.... IXRE, SFNEEFMESSEEISTER ). A, M
INAH.....

S8, XRENMA. MoERIZE, ERHMAEMT FREKE
TR, TRUEABEEHIENIE, BEHERNE,

SNEREB AR TR Z BRI ERERIT S TAIEEER M ERISRER,
IRARX AU ZEST AT, B8 1o AR SREN S D B R S IE
B, RZNRARSE,

8.3.3.3.2 FPXT "BIF-SR53" KEARIEAEIN

BiN—: ERBRBIHENERT, —2EREEXIX, FRAS
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(R8) XHx.

REZIFFE. WSHESH—TEERREEL S, BE%
IHESIFEMNES (RE) KEKEEH, 7EXNEE (RE) XEKH
TESREEAGIRIRESE.

ZEENE "B EEERES, B 8-134 E—KFERKRE
HITRARE., TLIER, E LRKRERRER.

8-134 — K BEAEETHIEE (ZHEEERX)

MRATEBLERERDBARLEENURATISHIER T, &
SE—IEER, HALKDER], BIRTER, SAKREFREANFZR
REZEGERL.

7D, A0SR "ZRAD” RofrmEziE, HALEXES (RE) X
BX, SRS MR R RIS, HETERERIEREE8HK
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BiR, 188 Neo (EBE "The Matrix”, (EE%E)), Filfk, &
/ZAIE%BEIL/LO

SNE 8-135, WIREENEIBXREX, X BLEXEKENSENEF.
87, W58, Rk TTREME" WixEEm, 5" IAEE
& (BE) B? FeiMEE, XHErEsE, mEENT—IREL,
ZIALAEEA LAY

iJE ? - %
iJE Che mE
i1JE8 mE
i o ; ?

&l 8-135 AT faMihAREs (RS

RIf—L5%, BT DDDREX "RE" IENE, FEERETA
ARIE "MIDERE" B "BRAITEEN" IR, TREREEBIE
RBRBRT, Xt "Re" BB—EE, RRVIEIRSE T,
2223l

XLEARBHER R EERIRY: SHRRE "RE", ARHiik DDD
IEBAVEBCKER, SRIMEBIRANLE. CIE., ha#dES, AR/
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FASCIRYHES (show me the code W) 3k “UEBE” ZEiXloHy "B
&' BIERE, B "= 1R,

AT, HETF AR =. =, FRhZFALD
B— 18R], FHEGRIK=AE0)S, ARBEIK=St<S, BAX
AN "EBSL” K “UERR" SEK={EAERI ISR IERAY.

LR, BE (BE) FIERI IR AT, BT "BER"
FESRE,

BiY—: BUEFRX "B-3a" KA, (UERAE, FMEH

A
Ho

X—m#l Larman 2—31Y,
A TEAGIF R AP SEEIN

aNE 8-136, 1B "HUSEE" 1 "HUEKF" BRARE, MEZ
ENNZNE. BHE "WEEEREKR", MEMYSERE, IS
M FIETE,

=8+

8-136 SRIRIRS

ERBRBILER, MZERATEXRER, WE 8-137:
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fif=8¥ Sk F

8-137 RE(FERAEEXEX

MR—EE(ER "BIR-E0" KBk, (£AWE 8-138 HAHSE.

=i WISRER | (FF ~| GHENK
1 *|- BEERRR T 1

8-138 {FRRAES
8-138 % "MUEEFR" M "RUSWK," o8, "RIEER" &
F— "RUSEE . R "RUSEE" WHRIBL, "MIEER" WsEM&EX
BHELMELT, B "HEkP" 157,
5, BIEEE 8-138, WEFEWBIHE, MAZEN T AHil%
MNRREBLTC=F e, B 8-138 thalLAZSAE 8-139, MB—
AEX "HE" UFHREAA],

SR | <IN | RUSEES
1 - BEHERR | 1

8-139 Z— I \RERHEE
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8.3.3.4 RXFHEHE
8.3.3.4.1 UML

A TRIEAVAIR, FH(EEFEE—TEIXR. FARER R UML
SRSRAIKERANE 8-140,

KR

SiEXEL ]

8-140 UML /R "ZEHIRER" SIS ZIERIRER

ME 8-140 ATLIER], 26, REAIKEE— M mSRES, S8
REMREGE— M HRES, HERSGHMES ARARE) £
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SR5l. Bt BAERENIHMREER, ¥ "ZHAXEK" "L, B
i ZWHIRG". ZHHIEE" B "WEFIEE" RAEIERY.

8.3.3.4.2 FHRIM=

ABIMAZRHE HERES" WS, BEHEHE "SiBXEK"
. RS, "HE" #MEFET 'Re", TR, "Re" fEiSEALE
;\ﬁ'l ?‘—EI_F@J 8'1410

KR

8-141 ATIMARIERKFR
8.3.3.4.3 1 (i&itiR=l) MiBRIX3!

GoF Fr B RBJ " Design Patterns: Elements of Reusable

Object-Oriented Software” ((IRITHEINY), 5 1 ERE—OHT
ERE:

265



Favor object composition over class inheritance.
S BXTISR A S TSR,

XAEEILARFASHRZE— M RAIE, HL, R GoF (18
THEDV) RIRE, XEEFH "Be" Mz T UML ey “XEX",

SNE 8-142, £ GoF (IRITHEI) F, BHXANEZR, 1FEE
KT8 aggregation (BE) #1 acquaintance (TAIR) RIXE,
FHEH% acquaintance BETtH#EFR/I association (3KEX) 8% using (&
). A, ERENAEH, FEEX/LMEAEsRiE, —=2ER

composition,

Consider the distinction between object aggregation and acquaintance and how differently they manifest
themselves at compile- and run-times. Aggregation implies that one object owns or is responsible for
another object. Generally we speak of an object having or being part of another object. Aggregation implies
that an aggregate object and its owner have identical lifetimes.

Acquaintance implies that an object merely knows of another object. Sometimes acquaintance is called
"association" or the "using" relationship. Acquainted objects may request operations of each other, but they
aren't responsible for each other. Acquaintance is a weaker relationship than aggregation and suggests much
looser coupling between objects.

8-142 ##H Design Patterns: Elements of Reusable
Object-Oriented Software, Erich Gamma , etal. , 1995

tRiE GoF BhAFIEN, EFAEF UML LARASBRIFRERIRY
RREATEEANE 8-143, ElSEAHEEREIREXINAEIE.
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& 8-143 (iRittRz\). UML FIARBAEERIXIA
LAENEHEN, mERFRIRNAEEEFERY, HlaixX—a:

Consider the distinction between object aggregation and
acquaintance and how differently they manifest themselves at

compile- and run-times.

Z XSS AN R ZIERTXEY, AR EN I FHT HIE T
NEREHE C,

XATEFHEEEN "RBE" 1 AR E R TR B AE,
IXFNE 8-137 & GoF FBiEM "NRIIEBREE2EHEESH—" FE.

546, B 8-142 l9HEERh, 8 association (XEBx) Flusing ({F
) wE— 1 ER, X MEELEARBERKAY, using IFEREHE UML
TEER "EKERT, FIUNGRIEIES C#PEY using,

8.3.3.5 DDD i&%iE "R&" HrIfAeIFh

DDD i#igsthE "BBE" . Eric Evans AJ“Domain-Driven Design:
Tackling Complexity in the Heart of Software” HBhEiXEEHAY:

An AGGREGATE is a cluster of associated objects that we
treat as a unit for the purpose of data changes. Each
AGGREGATE has a root and a boundary. ...... The root is the only
member of the AGGREGATE that outside objects are allowed to
hold references to, ......

— 7~ AGGREGATE B—%EXEKAINIZR, Bl HEEIFIEEEM
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HIETTHXT1F, &F1> AGGREGATE B—1RM—T1HF ... IRE
AGGREGATE HIplR FIE— TS SIS IFE 5 IR, ...

PAESTREN T RS
(1) aggregate (R&K), IEEINREG/BEEM.,

(2) aggregate root (R&G1R), RE/BSELTDERINIIXY
%O

SR AP T IX MRS A

MEEAREER. HH, aggregate BT TAREES, aggregate
root B TR,

ETRR—TRRA.

FAILAE 8-144 th Grady Booch X F R AL —ERFaIG{ENE
¥, EL#& aggregate. aggregate root AR BISZATIRAY UML Y
aggregation (composition),

B, RN T EEES PO RE, KEEEEITANNI AL, BRNER
ey T HOE R BB F RO REDRER, XARREHR TR EE.

Mttt i ERYES, BEFNREETHYESFORE (BHFRENDE
B REEH) REREYZ AN AR RZA. HYREROZHRAIIE, Wig T HEY
BEREOMRBERE TEIAERRHREERXROE TR,

R 3 A EESH—®R ., A, ST XERACKEN. B, REERTR.
B, BRI, B0, A— A FORBEOTUERCHRE. WRUIREEN,
RALEWE T S TR, TEAHRAEE S—RBRNERTER, FINEIAHER
A%, SiHENEHHE, BYNERI0ER—PREREH, ZERTHEMRERY
4 HA SRR

TR — RS RFA AR BU AL T RAEER. A, ERROER—-ELE,

8-144 8 (ERXMNSESTSRIT (BB 2hk)), Grady
Booch &; BiE%E F ¥, IREhRERTF 1994 &
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BIE 8-144 NS FXEMEAAEHEIANE 8-145, FHiRH
= RERIALE.

i
'y
= = 5
M
(1) UMLAYAggregation (Composition)
(@ DDDRYJAggregate @ 1E
@ DDDHYJAggregate Root
#B M
FMQESE X3 - -
QMAHLH X5 @ —_
= M

& 8-145 =/ HiERINE
(1) aggregation 24EELE

aggregation {82 Z[AIRY "BK-FPD" KEX, AILIFRA "RE
BK"

Bign, &l 8-145 Hp, “t18¥)" #1 "1R". "=&". "" F1£ aggregation
KEX, HEARTRESTFRE "EY” XN&k, SHNARIERE R =
RUMENOE R

RIBRI RN ABUR, "BR-3o" XEKME "HE
(composition)”, Hitt, B 8-145 AR /EENEFESHERLNE
fZ.
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(2) aggregate BRUFRIEE
EEMAX REKEMAE, aggregate 7 3F Eric Evans &

“Domain-Driven Design” HeEs(ER,

1991 &, James Rumbaugh F ABIH “Object-Oriented

Modeling and Design” HgliEiR 7 aggregation ¥ aggregate,
8-146 Ffr7.

4.1 AGGREGATION

Aggregation 1s a strong form of assoCiation in wi h an aggregate obect 1s made ‘-"I'i;"‘
Y (V] 1 TV b T

8-146 ##H Object-Oriented Modeling and Design, James
Rumbaugh et al. , 1991

BILAEZR, B 8-146 ShiIHREE Aggregation, 72 Aggregate,

1999 F=HhRAY “The Unified Modeling Language Reference

Manual (UMLZEFA)" 5 1hkF, tBE "aggregate” @5k, B
WERE—GIE, B kM "aggregation” {FEMNNSHIL 4 RZ %,
& 8-147,
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aggregate

A class that represents the whole in an aggregation (whole-part) association.

aggregation

A form of association that specifies a whole-part relationship between an aggre-
gate (a whole) and a constituent part.
See also composition.

Semantics

A binary association may be declared an aggregation—that is, a whole-part rela-
tionship. One end of the association is designated the aggregate while the other
end 1s unmarked. Both ends may not be aggregates (or composites), but both ends
can be unmarked (in which case, it is not an aggregation).

The links instantiated from aggregation associations obey certain rules. The ag-
gregation relationship is transitive and antisymmetric across all aggregation links,
even across those from different aggregation associations. Transitivity means that
it makes sense to say that “B is part of A” if there is a path of aggregation links from
B to A in the direction of traversal (in this example, from part to whole). Antisym-
metry means that there are no cycles in the directed paths of aggregation links.
That is, an object may not be directly or indirectly part of itself. Putting the two
rules together, the graph of aggregation links from all aggregation associations
forms a partial order graph, a graph without cycles (a tree is a special and common
case of a partial order). Figure 13-18 shows an example.

A directed path of links from object B to object A implies that there is a directed
path of aggregation associations from the class of B to the class of A, but the path
of associations may involve cycles in which the same class appears more than once.
A directed nath of aserecation associations from a class to itself is a recursion.

8-147 ##H The Unified Modeling Language Reference
Manual, James Rumbaugh etal. , 1999

aJLAEL®, UMLRISEIAY aggregation Z @A RAIHE.
N LAREFERA—F?

/9 aggregate R (EE ERIZER) £ aggregation KBk (2
B LrA) FiInERN— 1 Ee. B— 1 EA8EEREA aggregation X
BXPiniE aggregate (REIR, BIK), ERIM— aggregation XEX
& part (B4,
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Fefi H—5Y RE 8-145 Ry, 15ZIE 8-148, RAILIBE!,

B "B ERNRESE, BHDEE(R, thinEsko.
18
1A
m e
il
i\ LS R
/ 1
e - s T e e
\ ‘\ =8 /
i
e /
ot e |
\ B

8-148 BREEE(RNXIERRSD
— I URABHRSEMT (R/NBrEREREIEE) Hmk, [
EXA LA AERIIRATEM
BIHSENXE, FE— TR "EREN" . "B~ aggregate”
B, "B aggregate root”, EBRAGIEN, FRAERFE—HREM-E
51,

Xt 2H7E DDD L aggregate FIEIK——B S —RANE,
MEEH "4 BEMEEEEA— "XBINESPOHEN, 28
IETERERT!"

AERFE—RBER-BOEHE, HirBLEEXLRE

|

)
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“aggregate root”, BEB—NMAFIRIXE— aggregate, KR L
HZERARIC BERME 7 BIBRIER.

LiE!
TUR
~,
«Aggregate Root» =
=LY
I

8-149 X MRICEBETTRAY

B, IR EBAINF LB IR R SE i &0 R 25,

[T, GV BRMUSR, BETLIEEE 8-149 RITRIC,
(3) aggregate root 2{HEIFH

£ “Domain-Driven Design” ZRIFNSSFRBEF, 2ELI
aggregate root fYijii%, aggregate root ii%Z2 Eric Evans A&,

afg, XE—MREUFHT.

A\ E&E—E "Domain-Driven Design” HhgYimiA:

An AGGREGATE is a cluster of associated objects that we
treat as a unit for the purpose of data changes. Each

AGGREGATE has a root and a boundary. ...... The root is the only
member of the AGGREGATE that outside objects are allowed to
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hold references to, ......

— 7~ AGGREGATE B—%EXEKAINIZR, Bl HEEIFIEEEM
HIETTHXT T, &1 AGGREGATE H—TIRM—1 57, ..... IR
AGGREGATE HIpR FlE— i EBX ISR IFE 5 IR, ...

LAE] 8-145 A, IZRRXANRZE, BAlTaTLA :
@ ("t Y + "R+ "E" + ") F—rREREINXSREA
77— aggregate,

QHEA "t@¥" RiZ aggregate A aggregate root,

FoREBEOHIRIE,
g
48 o
EYIXTR R —Aggregate ‘\/
= ot
- .
’ M \
S ENREN 2 | [ = 7 N N
" ‘ - ‘ ‘ . ‘ ,,' HRK— MAggregate
,

-
= —a -

8-150 MRAFELABANEZEFHS

anE 8-150, "tEY)" E=8R "R, "=". "M FEMHER,
NREBAFERMIXLEEGH51.

275



ESERA, W "EYAIR. = HEER-8oXREX", AL

ENRER, 7 "EMEYINRBAETR. = HURER", &
LA

B2, i "EMEYESRINErR, Z. H—itEHmk aggregate”,
AALA

in “ENISRE— aggregate”, TILA, {BiIXHERIGETLEN.,
FrEX5E082 aggregate, BNEESTHAR?

HEXMEIE X, TJLUE 189" HEBREHERL aggregate By "—
FEAERBRRIRTSR" 29, i — iR 2 HXISRERY, T84 aggregate”,
A, Eric Evans YiR'TY “tRE AGGREGATE IptR", BXEEAT
£7,

BREQRYE,

BNRERAIHEBR T ORYFEIR, KB "—iRiR. =. MTXIgRARL 718D
aggregate” BUIIE, (Bt EZOAREE. HIITTUAE TENRE:

EYER. =, MEm, FrA, EMEMR..... JHIR?

VERAS. 8. REEMN, L, SFEZIREMN...... JHIR?
EERfE2AR, FTLA, IBEEAIR?

PFHRFEMN, Frld, DFREFHIR?

ZFTLASE aggregate root iXiFRViET, BOIRERR 7 XAREUE
FERE RIS,

)l
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8-145 gYKE|, WMRAXRIUEEFRFEFNS, Aea5EE
8-151 BUJINER, XEMT~ET "B M "B ®Ex, T
EnESEVEREE R aggregate root, 3= 7 EEAMBILANMNES.

i)

|

= = 8
¢ RID
\ U 1@
it
aggregate rootAYEE T
) “
g @D (Sou— % =D
=< o E9ID
o
ot
g HID
= i=Eillo]

8-151 ZXRAHUEERE S LENIRY aggregate root 54t
aggregate root f5mm— 1 A BeRIREKE ARHESIER.
£ 83.3.3 XF "E{R-Fin" KB, BRERIISMEELLES

(Ba):

LBEEN TR EAES, B5 HEESDRE, FBolr4aas JRHTE

A....
XA S ERXNRAIEE , D5 AKMRX MERNERTA
5.

EER L, HMFHARWRE—1 0 "TIHER" WEA, B&5—
PMEA WS H—F, "R, SREFXMIEITTIAOTER!", )
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MEZBRIZR— 1A "TIHEERE" B5— 1A "UEHEE" RHIEK
IR, BREERER XM TATE!"

8-152 AKERWEAZIXEHRINSR

RAEAMEENRNZA, BE R, B—TARRS, AL
EZE® LBRENE— M MRENB SRR3R, RS ARSH
RXE: IMEHREE-WSEREIE,

XFRIT SR ARSI aggregate root BT, "TE BREIE"
2 "R AR, "MEHEE" 2 "WEE" /R, iIRESEME
fthEBI JT3E.,

MAEERNROHERS, YREF "“Ea” 1 8" 1, "TH
2 ALMEA—=E, [ "USER" KER.

RPEEERI ) PAsE B 2B UM B RARFEREIPXNMER DR
EORHR, EHARER "FE" WRIFARESERIES.
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* DABEWEFH A" HRFEFH A", XTUREEHRTR
PFEEPREN. a0, INAERH “EH" B "ER" 3 "EE"
RAYFE, FAAWEFREXFEN "A" KFephd. BELEWIIKIR
7218 FAMSEFEERAMBY, ARG “A" B9 (HIa0

"HE") KRN "RER o,

HAMAE— P EEAY AR, BAIRE R

Rig—EZEHT "RAR" X—gikangitEamteliE, RigL
SR, BANERAIRGI, REFANRGFHIRE : MBTEE <->US
S EN

MR —1 5, JLBRIARINARNZE: IBER<->155

NRGEN—1B, ATLUSEIRFEMEFIRFEMGRIAZE - TIHER
IR E < - >SS EREIEAYES,

A, "ReR" IMEBEEARINZENEEME? SIEEREE
HIlE e ?

(4) associated AR
E1E="E "Domain-Driven Design” =rAJHHA:
An AGGREGATE is a cluster of associated objects
— 7> AGGREGATE B—1EEXHAINISR

BUSCHZEIKEL (Association) RUBESHETIHIY, KEKRRAEEH
PRIK R,
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BEAIRAEZEGI, NERE "a cluster of associated objects (—
PRIBXREXAINGSR) ", KERTRENE 8-153, BN EMFZIEFEREK:

8-153 BYGZAIFERER

BRSPS E R aER&E 8-153 Xi£aY, EERFA]
ARG EIRE TRE 8-154 X, EPERFNEEARKEL, ZEZiE
(RTF) AFEXEL:
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iR

8-154 ERHRFIEARER

AJEERRIRESRE, B 8-153 BEEl, XEEMFZER "aR" 8

"R RERDF! XL "SRR B RIS RRILUNEBIR-ERD KEXHE
BHFKAIUARES, REALFTELER, 20 "8.3.3.1 XKEKEAEAR
IC{ERIRAR",

FAIT ARG EE—T Vaughn Vernon 7EftEAY “Implementing
Domain-Driven Design” [Vernon 201315y

Is an Aggregate just a way to cluster a graph of closely
related objects under a common parent? If so, Iis there some
practical limit to the number of objects that should be allowed

to reside in the graph? Since one Aggregate instance can
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reference other Aggregate instances, can the associations be

navigated deeply, modifying various objects along the way?

KEREEHRFLNIRE FEEEXAINISREREE—EEAT—
FITZY? IREXHE, X FIFILEEEZE LAY, BieE—
LELIrRIRF? B —1 L HIaT LA 5 | [BEME S LHY, APAKEE
B LA RS, TEEIE S FIRISRIE?

* “Implementing Domain-Driven Design” AYiEAR (SCIIR
HIXEMRIT) EUSCRIEREEET SRR, S0 (SSHSUEIXanRIT)
FFEELIRE? (Z)

Vaughn Vernon 7L FIEAEE R,

fair —HRNR" B, tbFEANER “related (HXHY)".

EANMEX? 58S L, ENEEE— 2RSS, si&LE, el
TR DR EBEER N D ETHBAXNIRIPARTHIES, W
8-155:
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A AR F 7

| T
[ |
| |

—Pr [

|
[
|

gn

-
-

8-155 EHEEURAIIE N METSRIESS

E—E&N =7, Vernon tiiEIERERIME/5EER T "association (k%
BX)" —ia, 1heiaEXERE SR E R,

EETLEE "8.3.1.2 XOJLMAE" 15 “X& (relationship)”
#0 “KBEX (association)” 1B XBIRZE, LAXILL related #0 associated,

(5) Eric Evans R R HEIR

G F &+, tk UML, DDD &8 Aggregate iX{MaRYE SQL,
£Fh Aggregate BREHN SUM(). AVG(). MAX(). MIN(, FBAF&it
FPRIHUE. Aggregate XNMFEEESILATESER, LIAIR "R
1 =1 A S

Eric Evans £ “Domain-Driven Design” 3+ H—&E %2 3kf&m
Aggregate, #0[E 8-156, XM EMMHIEREE R, B8 "B
8" kT "&8".
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Aggregates

Minimalist design of associations helps simplify traversal and limit the
E]8-156 ##HH Domain-Driven Design: Tackling Complexity in
the Heart of Software, Eric Evans , 2003

—HRAENEE (M, BRER— =X "8 INRES. &
"8.2.4.7 KapBHRE" TRy, FTEENEHFINRESER.

kRS A3

8-157 ANFEERAHN "BEES"
* 578, AMESBA TR LR IRENRITSERIR R, WRUR, 7=
B, i, EABGEH, FJLUES M EELTE AR —
AT B s, RAYNERBRHEIERE
MR—EBLESINEY, IITXNMREAEESE:
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HTiEs. a1 RE. aTRBR... Ba—hERE, Hid
£F C IRER &‘FEEIF‘F%EI’J 1%.... XPMEEREX, NE
8-158,

GE: ZEUNE 8-156 RIBEIERLUFIREE, ElFPRISUEETIR
RELER, "FF". "RIR". "0.01" FHEEEHLAE, SR
XL, )

78
l - vemm
BE
constraints H* ;*:I-E —
{sum@E&.VCEER)> =0.01*sumFIE EARER) - HEHERE

T i3

8-158 EHEEIEAIBSIE
R "WRES" BEAIN, BEUAT B TRATER, IBAXD
PR AN MEHNES, MZESEREMRE.

BHATEMAIAY TTER" 0 TTERIN, ERIEIIBZIAGIFTEE
Y0E] 8-159:

AL 1 JEAIR

8-159 FE AT -1 EAIEEE
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EXRZER, WRNBXF, TR EVEFET. £
FRARE "TR" (ils, RRATEE "TRHAR". "mE". "5
nt S, EE TR ELEk, WE 8-160,

iTERIR
|
T8 =2
- TERH | 1
KTEEAE |
1

8-160 ¥EZEARISSIESITREMANIR

Eric Evans itFIXMEEE R, AleeliEE ¥ B — MR, XA
IRARHEFFAFNIR, MEEYFER,

B FERAE (Aggregate Fruit) AOHES:, & 8-161:

L]
,Eé‘é* ik i e

ARERHETE R FERERE S NATFRE i .

B8R (aggregate fruit) ER—#AEPEHEFIETEABMARNREEL, S —MESEHRR—MRIANE, E4ERN
HEL. BFARBRENENAEMAOARAERE. BARE. RagR. Rarg, [

& 8-161 MEEEER "RAR" HF

?—‘u/E

Eric Evans BJREA82! “Aggregate Fruit” XMAE, WEEEE
FERRY, LAREERE "Aggregate Fruit”, FRIBEIFMEET.

Hrmm2HRR, wE 8-162,
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BRONEKERE. AN BFLURET, XERTTAPIMERE N BEERRIPRE. BREER
REMETERFHEI, BMERKEETNRELETER, XERNBNESHER—TERT
BHIY). MBERARNR, RERBAF—ZHETENZS N FEIMA, BIFSHEAEREIR
SREMNRER, XMKRBHEUEIR, HEerEeas. AAZRSEETXNERE.

8-162 #&8 https://zhuanlan.zhihu.com/p/37538771

8.3.4 {HAliZHXFR

8.3.4.1 RFIiZ{LRYBIEg
8.3.4.1.1 BiEHhE

KEFHRNETRESEEIRZHXR, & 8-163 Fix.
IRBUKREABIL, FNTLEERmNZE, BE A2 B I—Ffg? »
BRIIREE "B 2 A—FfI3? " MREEFH n ML, HEER
# 2C =n(n-1)%. n=110F, FE 110%,
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8-163 EIEZAL- PN Z BB IZ R R
SCfr b, BB FEENRNEE ZHRREREINERHASZ,
R ZaiERBIZEFE LA RIRBIZE Z B KA HMRRE A RE B &
RI7T,
8.3.4.1.1 BTmEt (MIFHEI—RR)
BFZABERERMEE LEENRN SRS N EEHENHTE, T2
SHERAYESS, WE 8-164 Fr.

C
X
A B y
- x| - X —> ?
U S IS A Yy |
z a
A B
- Z - a

8-164 BTML-FTEZ LEHREIRESS
REXEAILIERSSNELE, REAAE2RSTRAEMERR.
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REPERBHEIT— N ETIRREEIERE, BB
%, JE 8-165, E, AEREER, AUMEERARETER
—fEit.

E A

- Z

/X
\—y

8-165 HEIHYKEXERJLARNRIESRE
8.3.4.1.3 HEMT (M—RRENF5H)

9NE 8-166 Fix, X/MRFIBEFE 8.2.5.6 BIEEEXEIEX]
KEBEENERREE,

C
X
C y
" i
y —>
a | |
b A B
b a

&l 8-166 HEM F-—1KDREFE
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M_EMERY "BTmLE" —&, XBERNREEBEEXER, 2E 8-167,

/x
\\\\ff A B

8-167 KREXANIBEBDWIRBER NI T HFE

A—EFRE 8-167 BREREREIARERIZE. KEREIF— I XEHE
BARE, METABRRNEINREEN, BAILIEESHFEE, WE
8-168,
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8-168 ENABRMEONREENITIH T

8.3.4.2 EigHtEizit

ErRe =R, LI ERIREEIEN (B1EXER) KERZHX
R. BAZUTHERIHEEEET AL, BURRAREEIMNTA, R
AgesT™mR iz NERER.

FNEl 8-169, B9 XH0Y &#BHE(E op1, FRLAZILH A, 1B op1l
IR EXRR /SRR, XNREITE,

ITBBERIE, EAXIE op1 /B XY RFIRERSIERY? &&
RUIEIAZE X F1 Y RUEME (BFEXKEX).
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A
+ opl()

X Y
+ op1() + op1()
\ X Y

BIEE AR ? + op1() + op1()

8-169 BIEEARN, TEBKIE

B—MEEST, MEHELTHHRME, ARHEHZHXER, R
AR HHVR RS G,

— L AE RN SLERAL BERIXERZE . EMNBTRNERGE or 5k
er (iBNA "28").

FR AR AT Re—FHaie iR RS 2R B iR EHmIE B E sk,
REHTENEFEE "EENR", EHETERFRINL or 8 er {F
KB, REIEERINIFRIES or 5 er KAURIE. BEES MR
F2RT, I LE—EZURERMASR, XEEERMNES "HENR" B
USRS

EIRREY, EEREIAE T, ERIB TR A", "*able”
By A, BRI 2 E AT GoF &= &*5IRY Flyable (BT §47).
et QY. "**able” B "R LEIRHE "SCI” KRR, HE
TiZIERFRHIZENR,
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g7

T + it#0
$$$$itER e $SSSitEERS
+ IF#R( + ITER(
«interface»
+ &)
—> IR
$SiTER it ERES $SSSitERRS
+ 1T + IR0

8-170 TAIZHKEM or B er 25

OJREER LR ARIRE, B 8-170 REEAE, nILARERMIERN
BALEICE: OCP (FM-XARN). DIP (fEEIERN). iR
AR T, XERZURRITERR, WWAEFT ZIERIR
NFRIVER+2EIR, B2 TR ESERAY "SOLID JRN" Z23&
FBENIXT G = v T, FFEEAKRET .

#* KT Robert C. Martin fIEAI B (SHELS T -IFRY. J7:%5
L) BIPFGT, ENFE 1 EXTF "BHET REAVER,

or B er HXEERBBMN, REEIE, RENEE{HAREE TS
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EFROSCIAR, B, FRARBABEREXENSE, "XiRHESE
A, FHERREAL, BXMERN "B (ALR%OEIEE) IE
BEENER, EREFTFRARTEEBIET .

FEfBAYERIEEIRZL, 1XFh or 2f er FIMTE——XIR, BET
EE/NN, ABEEMEXLRICHE, TEREARARFFER, BRECS
BERBEET, &R "SR, 9o EEESR.

or & er XBWLEA "RISEN" (EhlhzE, WE 8-171, [F,
HAILAR EERESIREE! IMERX—E "BalT4HE" 23K, HL
IRRIRAAIRE, 1B B A TSR E R FRISCEN A, AR "R

i TEEENER, EFRAAARTEEELTELT .
itEEss i1 EZRE
+ 112
TR $SS$iTEERAS
+ 1120 + 1R

8-171 "SRESEREI" HEHRE

[EZIFIERTRAY, ZHUREEGRR. MRZHEHPRISEESI L
HERIXLEEE, BiIEETA, MEREE, "RIRES" RETE
M., ZUWRRENFEEERBEZEFIR, REZHIE 1 ZRMRAY

"FEEER" ROBIR.
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NER— KAV BPARIIXERZ er, or, 25, K. Strategy.
Policy. #NI. Rule, &%, Algorithm..... SARIX A KEHEFZEAIE
EPBEREKR "&8%", BanizBE—T, KK "8 PREE
NTMETE? BRI ERER?

BREEMRIRIERISLIRSELUR FEERAVERE, RED B ST
X, EZEIEREIFEAELSSRR(FT. RENTEEES, (B
EAME.

B ORNEE IR LUFANE— MR E AU IR a0 1 ERAY
NE, EEAREXFENIR:

ERXERFINER—RIEE, B28 "RE". "I
XHFRREERAFE, RIEXE "REE". " RIAEZE
iFRY, MEEXRFA? BETER, S¥FAR, MEEERTHRAYEM.

RIEHEANERXE? EAFZEBIAXBNIFAARKS
T, BETE, REEREELKS.

8.3.5 Z{tRI—LEEmiTit

8.3.5.1 FEMAHRZHIZ=E

ZHWREEGRR, EERZURRN, BADRSZHREPIFE(F
&) NEKRMZTEEMTARE? fla0, AEFETLBHERTRE?
FENHEORFT2EG?

UML AEEIIR RIS E, 2 RARRERTTLIRAY. NRE
REA—PTRRBHAE—NFEFR, FELEZUXRFRIN{disjoint}2y
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R, NREFEA—NTELAEME—NFER, FELZHXAN
{complete}JzR, aNE 8-172,

[

{disjoi nt,completéﬁ

8-172 ZHHIAHAFICEELYER
(1) A3
APRNRZ: FA—NZUEFRUEEFRZEAAEIL, MiZEHR
SRIGE. BER, REEZWEEARAERREZ E.
plan, BXES "RIAAER. &HT. kER", AEEAIA
ERLE 8-173 BUAEKEX:

8-173 tEIRHIKERKRER
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XEREERN. "RIEAER. KT, BRR" BIIR "R
IT" INREGEET "AER". "=HI". "BRR" NIURES,
ARE— "RI" MRA "FER" MK, "=HIL" MR, "BER"
WEAB. X1 "B BEEH "B, BZHUXR, ME 8-174,

AER =) T o

3
0

8-174 ZHXZHR

(BE] 8-174 BAREEIRRER, RARAUREITFRIEFREL
R, FENBEERAERBEERRR. W, "’RT" BFEEFEZENR
EAQRFEAT, MZEBZEEFERNMNE, flanseE 8-175,

BT 1E(F » BR{iL
A
R :LE! %EUI Eﬁ.a'_:'-'!
(BR{:1) (BR{1) (BR{:L)

&l 8-175 FERZHURENNE
Bl 8-175h, "“AER". "F=HIT". "BRR" ABLSFIE 8-173
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HEEEXEZAR, el "R I—M, "BR" ESEFE
ZBRISZERNOZNZE,

R "EER". "EEHL". "BERR" B R A, BRAZE
{1 8-173 HIE] 8-176 ESLhAAZRAILA,

KT
(e BfE
\J * \J
5 (m
v

0.1 0.1 0.1
HAER HET [t
(BR{Z) (HR{z) (BRfsz)

8-176 RITKEREIE(RER(L
EETLABE—T, WNSIEE 8-176 #aY "&RI" #EmE 8-86

B "A", TR "AA” F1 "OO", FJLUE?
MR T ARG, RERXETNEFERMEE LM LUAIR, ~F

BEITALEAEIL, BBA, B 8-175 RZWRAALIEGH, RIRE "R
i7", wNE 8-177,

BT 18T - R
* *| gﬁj{

8-177 MEFELUSGZHRFR
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* & 8-175 ZIE 8-177 B9 "BRAL" , FEAESRIRANZE "BRAFIE" .,
oJLAEBER, "R LANBEHEFASEEARRTIME., INRE
B =M T NERSRO AT T7E/NE, E7205, £EES
AMISERX 7y, Han "R T-EER-BR{Z" 8 "5 T -BR{Z-BRAIAIAE",

(2) =&

AEPIANSA, FEEEKRFHETE, BNSSHERIEE.

SNE 8-178, —Fria A BT B #1 C, MBMNIZEATER.
MRATEE, BITI—MOERTFSE "Eft A", BBARYERERTBRNZ
HERERESEERIN— "Eft*", XM ENEEANAE, BREIA
NEATEERDA],

mB, "Bftt A" IESTTREREN, MAENESNE "JEBIEC”,
BIRLAE ABII—NFED, "Bt AR iRk "JE BIECIED”,
TTERBTDT,

A

LN

B C HfttA

8-178 FEKFTHE
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=28, WSS D 3 B B C ER—RAYFE, LAY, IR "H
fit A" LIIBSIEIRYITIESERY ¥ — NIUEARLE, D {EA "Hith A" RIFR
BFTI—5 6 BRFFIRIFEKRSRFRY "JETIRETR K" MEIXERY "H
fit A" HIGIF

8.3.5.2 Liskov & [RNFN4ERs - IES HZlaleh

1988 £, Liskov £ “Data abstraction and hierarchy” X&Er
R T IR FRERRNE, BRBFRAT Liskov RN (LSP):

HEXTTFEFNERE S IR 0o, BB T HIXISR o2, XT1FAr
B T FETUENXAIESF P, 2/H ol B o2 A, P HITHE, FB
4 SE THIFEE,

8.3. Type Hierarchy

A type hierarchy is composed of subtypes and supertypes. The intuitive idea of a subtype is one whose
objects provide all the behavior of objects of another type (the supertype} plus something extra. What is
wanted here is something like the following substitution property [6]: If for each object o, of type S there
is an object o, of type T such that for all programs P defined in terms of T, the behavior of P is
unchanged when o, is substituted for 0, then S is a subtype of T. (See also [2, 17] for other work in this

area.)
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