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2 AN F YE AL AR Aot ol¥ sheAe 48] A 2 =M &
A AN A 75 e e 2ee EYAQ A g suet Alaw i PHE
Atz o Wy Bol Alad EA3 Y ojus JFE wAert Hrrsdd. o] ¥YE
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1989: lzakowitz and Kaufman, 1995].

AA HEE e 50 AAY Ze AgEE T 7I=elth. (Budinsky et al.,
1996: Gamma et al., 1995 Pree. 1995: Schmidt et al., 1996) A ={d& w&
HE 24 BAC @ ASE dAENg FxFee gdstn, ANy Herted, AR
dhab e #A 23 & @ e E# Smalltalkelyh C++3F 28 ZR o o
oA sjAME T S TFY £ ek whepA AAHEE Alag] Ao Al Al
28 2Ho g ATE AAAF stolm glE: AFsA "ok 2y old HHE2 &
MEcs 2T EY O] HA HEH

2 =RdAes Agd AA mde dA 7 el s
Neg ZiAE AH A9E Felsn, B JEYUS AL B =&dAde 45 A9
HA(EE, 38, AA, MESHx B, $dai, £@F4hE Agen, 449
Helel g BE QAES Aggozs od Mdse] g oAAstuzt ot hEAe
olfl HHE oj gt MEAA AA Rdg dAstn, vet2fAE AEEFo2ZA A 2d

mlo
o!p
o
8
£
Heo
>
o
o
>

mk

S
H & 28 BES dHsiA Adste o) oflAW, odl #gle] &8 AA Rdy e
gge 44 &te, dHeR dg 83 AF 2de izt @ £ A9 BEL
A% 2E a4 AFES JhestA oM Al =g daAZ Qo £
=g M m3E 32E AAste Aol ofdel vEEWAE ST emm o EeiHeld
o] Yrgoiirie HelM diFEEe = A4 =Tk ApEAe] vk fEAE FAE
& golatA olFold 4 ledl, 2 ol 44d I=E FAStE Aol oY vihEs
A7 el (overloading) 224 357 wiolct & WeEf 2o /e E& AHE3)
o AEE fZeiAcldel wrdE 7] WE fEA L] FAH AL sHestA s Er
olglg W o ANE WrEY] $isto 3hg, siEol EAjel u
Ae 9, AEeysh 7do vlAE 9% Tl el mArstAY. 1 A Alagsidel A
Mg o= R AT Ao WERTH
o & veiA REE tFF go] FAH dv oE A2 dA A" ® FY Ad
of that o)zl Aol tlslA meolgtt b Fe oA A RdE o] &sta] ML of
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o
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Al @AY G ATHG

o tie] =gt vpxie Ao =2

é

Bl el g




128

o. o|del HF

g

Alzael JRre] RS BAAAI7I7T HE e A dA e ARG Al2d )
ZH Y g fde AAAew FriHdget. AA HEol WMEHE A EAd o
g dntagl AN g FEAes dyste Folvt (Alexander, 1979: Alexander et al.,
1977) T "LXES o9 54 Zdxd ta AEE rhed HAE THse 45
HYste FH~59 A ez BAodt (Gamma, et. al., 1995, p. 26)

Gamma et al. (1993, 1995)E QA YA HHdse Wi FEFer 44 A S A
cratct. 159 A wHEEE= A A H3t dAdNa oo dig olgd 24, 73
S —];eﬂ NES

€ A& AARE, C++elit Smalltalk dA 2= §% 44990, 152 #d
H Fzd Fdste AgE Jbed o F 7ES EAE Ad FEAHA
Schmidt [1995)& 44A2 B4 AZE sy HA AL AL A
o, a2e AAAZL Z2ady <dojd Wi Fgez He dojrt PR, IR A
Ho] AxglS d4gshe Zeddez dele] F3E Aolgtn 4N,

Budinsky et al. (1996)& AA #HEe) 7&A SlelM Fofsiof & Fol thsir =2
o & AA FARle]l 24 gE Al hdsHn AEH7] gEd, 23 dEe] H8d 3l
olA meldiol & Y5 WA #AC o EAS] WEd dAste ZAC HAlH =g
Aotk ol FAE 48] 9l 15 Gamma, et. al. (1993, 1995]¢] o Hel=
e FHste ZHLE) A FoE 44H Fv 4 /MEsdd. 189 E2 HE
gAcl el the 53 FHeh HA Fo| Fx wkag A W A9 $& 7

Coad (1992]& AAAZ £ R dAle] 44X AL /Adol da d-Fadch A
A A Zojast #Adle e FAHE AoR ARG 2L 7567 AT o
3% #E Folvh. st A di e AYE 2 54 g Fiae AdH A4 Rdg
FAsted Fd2 el A EE  AertE 4EEH. Fowler (1997) &4 #
dolet HRHoAlE AdA FEAM AEE AT, Y #82 s olde =dl
M Hgrted SPT A 2EE 2o FH 29 AAY Il

Rho and March (19971 &4 3J€l (Fowler, 1997]13 ZH o] olojr]ol & Eg§&}
o, Telgl g9 4 A" 7)wtgd ALgA Qe HolA ALRHE Ated. a8
AdAE AH 2d-g EAated {418 B4 7153 Ao AE iAE A HAEH-E Hets)
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Ak, oY HeESe WEdA FFeAY wuiedl Hildolgds FWolM Fowlers #HY
(199717l viadh =g SOODAS  (Semantic Object-Oriented Data  Access
System) (March and Rho, 1996a, 1996bJulel ol®l #d& Feste Zdeld A
sk

QAT A& Rho and March [1997)¢] Mg &3, /Mdsta e 4 &y
e Aaglea, A 9 o gabste] Mgl vt Alag] R ES Al

§n 71 24e B Saa et
M. Toiel Sl 24 g o]8s AlAH Y

o] glae) BEA3 AHEE gasta g A4 2 T A Ay 2d
of oY HH G AYste MY =4 ol &, 2dS AT Axgae dE HE
of 7IRtete] A AA wdg £y, oAl FdE FE ok AaEe] g akge]
FEHD e Aage B dastd £33 ¢ Adrh

HE g B2ES eda Ades AL oA, o sjHe
g 4A oo, AnHdog oS FEF evl(semantics) & 7HAE AAH 22 FE5
A Ee, =3 dAg 39 FAsa: AUEE vteA FeEd day =dE 34
ZoF 5 At B Ao MY =7 i AAE HAssn df g el e F
P28 &g FHAYE HoA Uy 3o YA rS 2] ek HEA
oM #AE UL gol5tA o]Fojd £ ded, 2 olfe A IrE FFPsE Aol of
vzt Misg QY dezy 357 qioltt £ etZed 2o Mo mtE A&
o eE djEeAo| M w7 wFel ol ZajAleldel FAAR REE shestAl s Er).
tg Aol A g AL gE delel Al Al e

=l YA 4 wwe) Zlgkek MAA G Al 2E] g dEd way WA fa

rir

]
oo
rlo
2
2
rd
o
1o

24wt

Sl ~(class)., EA(attribute), 4 (relationship), A EZ#: ~(subclass)= HH £
Holl glojd LA Q Adelck Fowler and Scott, 1997]. B dAFZoME ol MdE A
gal= AR Ay mdda oe] w2 AA uiEEe HUS Fosded, olv 53

(Independent}, @ 5-48z}(External Identifier), W#(Recursive). A EZ 2 ~{Subclass),
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F2H Parent-Child), €A x2H(Full Intersection), £ °F(Cyclic Constraint) #® o]
th. o] HHEL Rho and March (1997)¢] siel2 &2 k471 Ao},

1) %% (Independent)

(1) #4943 =9 (Unconstrained Independent)

ol HF2 Fef AAE AT AlA" We e oA A0 2P0 ZAste (7}
A #84 + 8le) dd Fal: geeid o #yle) FelAe At (identifier) 2 %4
(AF) T 7bAn, B8 BA7 Al gigk Ad 7o @ el el (cardinality) #e2 1, #
e o2 2 dig H2 shodeE e 02 7R o e Zeavt iR
= Al e A4 sidideiE goz 0 w1, o2 Y4 dE Hd Adde g
#o® 1 £E manyE 7HE 4 Aok el dAEAEe o Wl o BT S o
Ax 7y 18 7k )] ke Fx dozdy 488 Fgste A9 dd. o
Folle (a) #¥E 225 AAg 319014 (cascade delete} olJE (b) 2AE &g
A @ AJAAE AA 71FE AR A 2ast o

(2) %A =¥ (Constrained Independent)

of e F~ AxEavt H2g iy ol i Z3he
= HElolch o] HEle Feiay AEAR $H(AF)EUE A, AN dia) 4 s
deE 0. #dd g Zdze dd Jd g 192 BAE Had shy o|A spRg
gref o2 Ze Ao e 4 e} 1o)d F2FAA (referential integrity) Az
ol EAgTE. F o] dele] &ate Felxo] JEHAELS ¢ 29 #HE 281~ gl
of AN + fivt. F2FAA AdzdE dulste 7 B Vs dEgEA g

(DA Customerss ASH 57 Adlolct o] Ze2 49 A¥ats customerNo
ghe UL A gk o) FAE Service®} TypeOfCustomer, ¥ 719 @Alo] 3
data Aedl. 4z A dis 24 siddeE 0, SalesPerson® CustomerType©] ol
# Ha Jivdag 1€ 71Ax Utk F Customer® SalesPerson® CustomerTyped
e P2 744 AgzaE 7tz vk Customer P48 AE FHEE SalesPerson
2829 CustomerType Q122€2 glol EA@ 4 ¢lt}. CustomerE Pay$ Place®hs
ETE A6 Foddtn led, o #A dalMe 2 g4 Aot

ol #HRld &t FRAEL (IY 29 2 HY 9= (2¥ 2009 T A Y
98 olfsted #eld 4 Uk A FELE 1D many #AE Baler] U A LA

ox

gl
b

N 1Rl 3
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(g’ 1) 7ol 2o

CyeheConstraint

Depentmient

OrgSirieture Cyelic Comstraint

Implovee

ChildUnit Parentlinit ;
Recursive .
Tbl\ 0. 0.1 Vianage -~
L 0.1 Manzge
e S Departoment /

et NoString DepartmentinC harge 0.1 Empioyee L“":”_'[‘”"m
deptName @ String _empNe © Siving — ~ I)‘U )l‘t\\\
budiet @ Numilber empNane - String attern
Independent

~ /
Pattorn Iteport [} -

- /
-~ /
Customer - /

-
_customerNn - Suing o | SalesPerson SakciedEmplayee
e ©String Nervice CommisionRate © Number salary © Namber
0. | address - string MisCammsionlate © Number MaxSaliry ¢ Namler
creditLimit @ Number
MuxCreditlimit = Numbher
TypelCustomer i tIbtain Cyelie Constraing
Place Pavment Customer Order
N Py
1
Order -
N —
Customer Type _orderNo ¢ String Ord - Pt —~ ~
reder ayme
_customerType @ String deie Tt

description © String

| ditelleceived @ Date

TlineNo © String amount . Number SatesPersontioal

Ve 1< lineNa @ String I\
Credit N
i N T .
7 CustomerTvpelMricing Contain \ \
( 0. \ Apply W

| 0 Lincltcn N\ |
PriceStructure quantity - Number N 0. [ih |

‘ fiscountRate = Number ¢t Number
(]\tl)llﬂ/ e uimber 0 price umbe \ Orderlavment |
! Y, Q.. U ameunt: Number |

l / Product Pricing
J/ Seasoni’ricing

o Parent Chilel
seliProduct '

I 1

Batiern

Larent. Child
l ' O 1 \ Product Pattern 0.0
i Seson J\>‘ _prochictNe - Number
l | _scason @ String (]: MIIL‘)l:lIW . trni
l r l’ _vedar 1 SIring Price © Number 4

(bt Number
? N
\ // Seasontrogl / /

Full intersection
Patterr,

——e . _/

Semt Intersection
utern

t}, o] FAAAE foreign key NAT FASHA

e
¥,
o
v

]

E go], FE 9 E JA
E

AR
Fofl Qi Fehag) 9 A :

)
ZAHexternal identifier) 8 AMg-ste] BA] &3 gs
Alghe), A2FE4G AGE27E e #AAE B

o

£ A RAE BUE Fuae oy Y

AHE FASkD, AbgAbE o F9 F gE AYg 5 ohel gl 2=

2224 Adzdel gt




(72| 2) Customer2lS 9t 718 ALEA elejmioj~

a. 718 A4 4=+

customerto name address creditLimit Customer »
cool Customer 1 1010 st St 1000 Regular
Con2 Customer 2 2020 2nd St 5000 Preterred
coo3 Customer 3 3030 3¢d 5L 2000 Regular
C0oo4 Customer 4 4040 4th St. 10000 Prefenred

customerNo oo
name

address
creditLimit
CustomerType

SalesPerson

fu=
2
il
o el
~
—?h
rr
By
ok
fo

o
rir

i

Aol Folaha] @& Q22T A8 d(nul) e TT|E
2) ¢
o] #

A A (External Identifier)
| 27

H
u
de

2 AT qEE s dAEAE AleldA Al gE FHEE ¢ e
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sht o)t £4 Evu @R o] Fozth. A Alawo] AH ANE AEsts A Ad
ZF{object identifiers, O1Ds)E 7FA R YA T, o] Ab&A el o3 #&d + glr}

mebd o8 A e Al 9N AEAE AR ik 2 o A¥ate] o
FRe AgHog #A7F FAR = pAlolt, datlas FriE de sl o Adx
Hasl U@ AN Ada ghs 7 5 gloh

(A3 1A orderNo¥ Orderdl €& H¥lzloln, AEHoZ

3

w7k gaa

3) W7 (Recursive )

2827t 4 £S5 kg 2 4 ot AE Adodstw fld AW 53 A5l #4

(2@ 1ol Department® AAFH2el™. OrgStructurests A7 A #AE Zed.
Department® 1 AE A= abalel} &%) e ChildUnite] & 4 fi

o] Hele] Hel: W25 SHEWNAY 22 d=$E AH&ete #E F U WA
= A eA(ER B B welEy) qEd 7 A #AE HelEe FHLce #
Ao eEe ¢S BAICH

MEBEZH A (Subclass?
(1) EZMBFH~ (Partitioned Subclass)
ol Mee NHZHAE sAE FHAZ TAEHY. o A Sde ofd Fgrd As
2 Abalel MEZds F shbel &gtk Zes daRA
i Feol shiz gawjojorkgic

(23 oA Employeedt MHERAEE Bad g~ $f8lE 4%} o]i= 7t employee

)
[L ﬂ
Bl
~
N
ek
£
ar
T

™
>
X

T
iy

2 salaried employecolt}t salesperson %o shiolojelst @tk AL 2ulgich A7
gkolo] fo]o] WEW Employeer 54 Fd~eolty. & Employect olH 148 A% 7}
A2l et Employee TFe)29] E Qlatlay Apile] Mgy 2diw &8 sl o
o SalariedEmployeett SalesPerson?t 53 &8 48] Employeedr £8 @0t dr},

e 4o thaZeo] Hefz MBEYLY B

7 Qagiazl &8 ApIgad et #7449 9% 7w ok EY @ Aad

iy

Bl AL EEstm Qo o] e
A
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7 W o MEEH 2o £ AJNAE AMEAbL Add = dE elAEs) JYelhdr 74
AEZY e A i MEZgart 7xle BE £40% many 319 #AE T
(2) whetH B Fe| 2~ (Exclusive Subclass)
o e =¥ shte] FUast MEFY~Z PPEY o HEe FEMEIYA N
FARSERIRE, QIA2EAZE F0E o, O Fels AU RS Ad @9E £ Urie Ao

A akol7k Sitt.

5) %2 (Parent-Child)

o] YL F- MR (Parent) 2 (Child)2 E&le F Mo Fgx2 ALY 2w 2
v A4 2d249% limany BAE 7HA2 ded, A4 F A, Hd AgdEst |
olt}. A= A9 o el RRo] "k (F, Qualified Relationship). A&dHog
2ol ol AElAE BB QlARlAl "HR'oz NEgc F2BAAY ASzAnE gl 3}
A QxR ae g R QA28 stAA dolodith RRe A4L o2 BACE F
a4 & ok FA AR weEbdd 4 A AAE sHlE ¥ (composite) A9

A FARRIE (Kim et al., 1987). AH4]9] QQARlAE Ruo) QA AE EaMy ¢
gy 5 2y, §52 A28 glo] EAE = gt AN QAEAE By QA AN 4

Algol utet 3to] AbA Ect,

a4 194 Orderst Lineltem FANRE Fgstn ok of T Fefx Aloloe 1:
many #A7k EASIM, Lineltem®] 2% 28 zel Containells A7} sl g,
Lineltem ¥28® e el Order d282e) REo2 HFdct 9 Order 9128
29 olgt AHE Lineltem A~8259 HPge EF AAg FAEY. Orders
Lineltem E% th& #Alo 3Hofgict,

ol Mol £ ZH2EL FE AARI A iE 4 Ho 24 AxAH AT FA

He T4 s 28 ol gy deld F gt

6) €M mak (Full Intersection)

(1) gt mat

ol A2 2709 M (Entry) S2et 1709 i g2z ol Foja) 7t 2
hae gHud FAHL% 1imany BAE 7Hed, o FAE 39 Fdgx So A4 9]

ddeie 1, $dxa FHa S Ha Aopdey 02 7Hg. 5] 29258 /e #

finc
iy




At gad Fdad g99Ear €o fmd Iuae 4 A9 s s
ol Wgat atlag sk bAH BT oW 1Y Fdxel QLA S Fobe

= A2 o2 Aqgd Fedlxg MNE AdavlaEd dal Ak Intersection) Ed s A AE
sy Frbsle A S a7t oW A FdA dARAG st Aty i aA
el 2y aw abq ok wx Felag Aamsa: 1Y Fdla lavlal FalAvtol
F7hsl vt b A

3 5 A (5 N olde #AE HEE + v

(L 1yellAd CustomerType. PriceStructure. Season. ProductE® $dwa #gl&

F 9o ol MY T b oldel ¥y AL e mapy e o

g4 et} CustomerType, Product, Seasons A% F ~e]1, PriceStructurew 3

o

wab FoAeltd. PriceStructure® 2 #2¥ 2= CustomerType, Product, Scasontg]
gA 2 Fejsld 2} CustomerType, Product, Season Sl 28122 =gho] dlg] @¢liS

H9)ghe PriceStructure 1B A7F wh= Al &} FEajglo} dir},

o] ”H‘%i"ﬂ Fote TaE A4 d@gln A Qe AE Fal yteld 4 el
7b 29 ZFel 2ol i AdAgirEel mal Fef s Qs aFe] HAET.

(2) FF1A (Semi-Intersection)

o] A\l e WY Tz AR E wrbE oW, ob Y ZFlxe VE skl WS
& Helshd stdwat Haa fArstio

ol Season. SalesPerson. SalesGoal® SR mal #8E A48, Season.

u

s A Hos Qs¥z U REcke

=

SalesPersone 214 el ~olt}, SulesGoald FEx3k gd2olt), o #ELE SalesPerson
o 28l ~7F 714 o, 712 Season 9l AW 29 U188k SalesGoal 912827 714 4
&7 glokbe Helld ehAwA sz vl

7) =8t (Cyclic Constraint)

L
£
m

A2 AgH #A FE(constrained relationship loopldl £8te 29 e
2 FA8Y. AGA #HA FEe shvde] Zdlsavh e Zoian 2749 8A A=
(many:1¥H419] FAFHE Al dabe] & elavlsoM Alzteiwl 7b el o Fash

T Fate FU@ doaelel mdsiAl Ho

o ¥ B B diele] zla v} Brir Ba A0 ol E2H #AA FiEY o ol¢l g
o] ZAETl, o A EnH Bée Axe A 42 o ZB A (functional

dependency}® FHEe = dAARE Ao <lxaul S A7) Hell ARl
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dependency€ E@Tc Ao fA FZ o EAste A4 Sd29 dE #A
el 918 sbed AR AEL BE ARE i MPdnt.

(2@ oM Ezk i Payment® OrderPayment’b &84 62 g%, o
| ne] dg& AEE @, Payment 1A¥ A A5 1, Payebs #4188 Afstq
A (Customer) o] #AIZE At o] o &2 #e nd s WwrE Fe €9y
ookt Fr}. OrderPayment 1282 Order 12® Ao & Payment 912 ~2 &
TS 33k #@A%2 Payment 1AH 27 A3 d#®EH Customer 91AF2:
Customer 9128 A9 A#E Order SlAg At 22 £ dvts AMdE FHEG, o
FHAER FE HAE olgstd AYzUE HASE g #th (H7]4A

anOrderPayments OrderPayment?] ¢l Ag Aot} )
anOrderPayment Apply Pay = anOrderPayment Credit Place.

A 714l Apply. Pay. Credit. Placew ¥AE FA4ss viAlA]olth SOODASHA &=
tolElulo] A7} A ofd uwf o]o] Agst: mMisrt AAEey PHHTE (March and Rho.
1996a. 1996b].

782 2doA HR od Qaflise] AfE £ A ds¥aEl JTE FoiA A%R
Hel o3& ATt dF U OrderPayment Q22 9848 + & Order 2"
28] gl~E+ OrderPayment 128149 AAF Payment 94282, Payment Q282

o] dF%E Customer VA8 A¢ Ay Aoz AFHACH

2. TMUEHE 98 =YYy

A9l 4 dHdE A¥dr] st oign Ze deEdA~E F2ES: ParentObject.
EntryObject. ChildObject. IntersectionObject. RecursiveRelationship. ChildRelationship,
EntryRelationship, DemainObjectinterface, Parentlnterface. ChildInterface$}t Inter-
sectionInterface (13 3 #x). e}Fdl~x SOODAS [(March and Rho. 1996a, 1996b)
o] g2 AUt SOODASE: AR g0 Smalitalkol ER 70'd (semantics) S F7+e
Alze] AEETEM FYAE Al MBEZHAR FHSe DomainObject, BAE Hsln
Be)8tE Relationship, A1%7°d% A ¥3 Permancnt Object, 1811 e~ A& ¢

3= QueryNode. Yl 709] vetEef Az T Ut
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(a8 3) HEFEA 71X

—

PerminentOhject Query Node Aodel
Addlnstancet )

Dletelnstancet

FindInstancet )

[} Applicationlode!
’ DomginOhject %

Relationship et DomauinObjectinterface
roate

Cremet ) Crentesubelassi 2 Createlaterfuecliont i

CyeheConstraintFort ) klentifiers ) udddl )

Identitior:startFromd ) deletef
A Addinstancel ) it »

findt 1
vditClasst )

Updatelnstameet 1
DieleieInstaneet
Deletelnstrancesf

Createlnterfacet 1
ChildRelationship RecursiveRelari
elationship ceursiveRelationship Openluterface! 1
Created 2 Createt )

7 i 1 are riace Childinterface
EntryRelationship ParemOhjoecet ChikiObicot ParentInter face &

L
Createt 3 Jetel ancel .
at U\"'““””[‘mc" ' Createinterfacet )
Createlnterfuced 3
Q Z} Intersectionlnter face
EutrvOhject IntersectionOhject
AddInstancer Crearelmoerfacel

DomainObject$t RelationshipS FHAE, MEZ~ dFAdx gl soAYHd S
A1 98t RecursiveRelationshipS MHAHE L A 9&H ol Relationship®] ABHZh A
2 AARA AMFzdE FA YT

ParentObject. ChildObject & ChildRelationshipE T2 ddE AL Par-
entObject’s DomainObjectd MEBEZFWX2E B ¥ Deletelnstance: 2 W=7}
Bodga Jdz2eart AAd w A FPgs dafaz AAHZEE AT
ChildObject$t ChildRelationship& ZtZ DomainObject$t Relationship® M BEH A2
Aol = Aot

EntryObject. Intersectionlnterface 2 EntryRelationship® 94 wa el g 2 d¢

h

t}. EntryObject= ParentObject®} AR ZH ~5 He¥w Addinstance: T2 V2=

rie

o,

2o Qads Bt ohld B SHaATHs ALHAEE AUYSHES AYH

2t IntersectionObject® EntryRelationships 752} ChildObjectSt ChildRelationship
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o HEFg2z Feojdc

DomainObjectInterface, Farentlnterface. ChildInterface ¥ IntersectionInterfacet Ar-S-7t
Aeiot29 | E (template) 2 2M DomainObjectst 1 MEZHAES AHgA Qe #
o] ~8 F&3+& ol AlEEY[Rho and March, 1997). ParentInterface™ %3 2 <)
Fl2~2 elZglolm ChildInterfacet Intersectionlnterfaces Ztzt 2423 wzatZef 29
gEsett, £4 #UES 424 ddd Ze PHeg FAANEES 18 1% 19 HAR
d& FHEste wyel).

1) %% (Independent)

Y™ DomainObjectol Create:attributes:classAttiributes:under: WAIAE H
i Sygdart #osts BAvlY Relationship®l Create between:withMin:max:
andMin max: #AIAE Edozx FHHC <& £9 Customer®t 1 FAI(e] AL
CustomerTypedte] #ANE F¥H3= WS o3 #r},

DomainObject Create: #Customer attributes: ‘customerNo String name String
address String creditLimit Number classAttributes: ‘MaxCreditLimit

Number' under: ‘OrderEntry’.
Relationship Create: TypeOfCustomer between: CustomerType and: Customer

withMin: 1 max: 1 andMin: 0 max: Many.

DomainObject= QI AH AR Z customerNo, name, address ¥ creditLimit& 717
2, ZY2¥LE MaxCreditLimitE 7FAe Customergte AEZH2E AT}
Relationship& Customer$} CustomerType#e] #AQ] TypeOfCustomer & Relationship
of Ql~giAg AR SYZUse] AR QElg ol Ae WY Z#29) Createlnterface
HAZE Bgezi FHATH Customer? ABHol2y o3 e oz g4dT

Customer Createlnterface.

2 A3} CustomerInterfacezte DomainQbjectInterface®] A BZe A7} "é"‘é%ﬂ(l

g2 #=).
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2) ] 3ad 2l (External Identifier)
QE Mt Za Ao [dentifier: WAIAE Bdozd FHEC Customerd 2724
A v 2o FEHETH

Customer Identifier: ‘customerNo .

ghob gju. A zte] gto] AHELE MAEIE d5e ZA$E Identifier:startFrom: oA

A& gt

3) A+ (Recursive)
AAZR AL THHE dHe SHAD A gon o AAEAS] H4 Recursive
Relationshipol WAI2 & Buith o2 Zo] Departments tha#h ol Aoldnt.

DomainObject Create: #Department attributes: ‘deptNo  String deptName
String budget Number under: ‘OrderEntry’.

RecursiveRelationship Create: 'OrgStructure between: Department and:
Department withRoleName: ‘ParentUnit’ min: 0 max: 1 andReoleName:
‘ChildUnit’ min: 0 max: Many.

Department Identifier: ‘deptNo startFrom: 1.

Department Createlnterface.

4) EZH 2 (Subclass)

MBI As BAY 3 Fd 2o CreateSubtype attributes:classAttributes: B4 A
2 Byors PP 2gMuFZYasele A$ £5Ze 2 Partition: true IAA
2 B3 wERAEEg A A WANE 2YA @&Eth Employeest 2 MEZHAE
b #o] FEHET.

rlo

DomainObject Create: #Employee attributes: ‘empNo String empName String’
under: ‘OrderEntry’.

Employee CreateSubtype: #SalariedEmplovee attributes: ‘salary Number'
classAttributes: MaxSalary Number'.

Employee CreateSubtype: #SalesPerson attributes: ‘commisionRate Number




classAttributes: ‘MaxCommisionRate Number'.
Employee Partition' true.
Employvee Identifier: ‘'empNo .

Emplovee Createlnterface.

5} ®& (Parent-Child)

Bl 214 ZIWAE ZHzE ParentObject$t ChildObjectel]l wiAlA|E Hyo=zy FHE}
I % ZyYx7re] #A e ChildRelationship® o1 &8t Aot Ao Fef 2o 4343
e BEste] AAY(EE 48Y)E FFTH AE S|, Orderst Lineltem2 o3
o] FH Y

ParentObject Create: #Order attributes: ‘orderNo String date Date’ under:
‘OrderEntry’.

ChildObject Create: #Lineltem attributes: 'lineNo String quantity Number
price Number under: ‘OrderEntry’.

ChildRelationship Create: ‘Contain’ between: Order and: Lineltem withMin: 1
max: 1 andMin: 0 max: Many.

Order Identifier: ‘orderNo startFrom: 1.

Lineltem Identifier: ‘Order lineNo'.

Order Createlnterface.

Lineltem Createlnterface.

6) " @2 (Full Intersection)
A Ze A0t wAZ e 4 EntryObject®t IntersectionObject®] M BEH A2 F
@am 5 Zaane]l BAL EniryRelationship® o 8¥TH AE So| ddmARAY

Product/CustomerType/Season/PriceStructuretr thZ3 o] Fd g

EntryObject Create: #Product attributes: ‘productNo String description String
price Number goh Number” under: ‘OrderEntry’. _

EntryObject Create: #CustomerType attributes: ‘customerType String description
String under: ‘OrderEntry’.

EntryObject Create: #Season attributes: 'season String year String under:

‘OrderEntry’.
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IntersectionObject Create: #PriceStructure attributes: ‘discountRate Number
under: ‘OrderEntry’.

EntryRelationship Create: CustomerTypePricing between: CustomerType and:
PriceStructure withMin: 1 max: 1 andMin: 0 max: Many.

EntryRelationship Create: 'ProductPricing’ between: Product and: Price
Structure withMin: 1 max: 1 andMin: 0 max: Many.

EntryRelationship Create: ‘SeasonPricing between: Season and: Price
Structure withMin: 1 max: 1 andMin: 0 max: Many.

Product Identifier: ‘productNo startFrom: 1.

CustomerType Identifier: ‘customerType’.

Season Identifier: 'season year.

PriceStructure Identifier: CustomerType Product Season’.

Product Createlnterface.

CustomerType Createlnterface,

Season Createlnterface.

PriceStructure Createlnterface.

By gaageie] A$o: EntryObject N2 ParentObjects ol &8te] A28 A4

st} & E9o] SalesPersond ParentObject® AHFdA~g FHEH(EE | T2

-]

) =84k (Cyclic Constraint)
%3l 4 kel & RelationshipZeh=d CyclicConstraintFor:of:relationshipPath:
AAE Blozy FEIATH CreditBA2 c8EAGE 3ot #do] A

Relationship CyelicConstraintFor: ‘Order of: OrderPayment relationshipPath:

‘Payment Customer Order’.

V. 7Heh 2 2ol ciet BHAE "L

ol A Allqkgt A xwiRu W EL] 845 Hotetr) slel Mg a2 dEwe] gt

9 g AANRZEaAY FAE FUE GHHE dPoR YRR W VT 24

9. ool AmeME @ dolEe AMAG mdy P RA4E aen AAAgded

i&
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Smalltalk 2 SOODASSE 9Fden] 7|4 Z2AEE 423
4o g A4 E FANEY 0 49 oo s EqAwd 4EUGS o) &8

Aol AT £4 o Hist g AAS A n dde A nsdd(dE B, g 7
FE BANGI ddAder 2R oA &) 65 nastd 482 S Wady,

H 2o #Hrldxgs dE 84 (Perceived Usefulness) (o1&, #84)& Melsl
Aok FELAHEE Davis (1989)0 ofa MAdsglon ol @e ddto oa #HEd
Eolth, 28, #E4HEE HIAEA FEVE Aol F&E Aol B g
7hel ;A B x HAsictn atelxo] FrAEZ Mdsidot of @ridMe Ay

b FuelA Egetaches 3 ). AW FRaFAG B4 B olde 2loin 24
Bl §440lR(EF 1-6), BAL $8AaY Zeade glold BAMNEE Aol
Zeggel FEMOIT(EY 7-14), AME Azw A ZzAs fdel eld whgeel
FEHIHES 15210 3 9o Agatel AauAY Z8yPE 2 Aed By 2gn ¥

g
PHEG e mEe i Aol 24 2ol ¥ wFL Fa olfoiden REALL E
8 ALgAEel WHES 44¥ /19T FAG. G/t 400] § £7} Ho] ZzAEE

Fatgen L2HER SYEo] YA FHE 7 dowMRm FHHY FHAPA AR AL
2 HASAHREE 2 FF).

HdEFHRe AHEE £48 23 f843ze A F de ALq degomz
(Cronbach's alphat Z+7} 0.90. 0.98, 0.959 %) Z §&4e) Hy @ S8 A2
BAE BAsid. BAARE B 13 20 gk oo

(B 1) W8l 7|=8A |

Mean Std. Deviation N
EHEe F84 5.1077 0.7612 13
zglele] %44 4.8692 1.4641 13
e #8749 5.0000 1.1283 13

2ARE FEHE 512 Aad B4 dold BANDS S84 Ao JebsvHE
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054). W B F8A4L 5008 AAgAE kel glojd EAME 7Dt A
dHES 4% Aoy veygd(p=.008). ZdLHY fF&de] Hojae A AHAF
saege) we seIAd A shAch @ dvlee &L VIl AAA gl
Smalltalk®t 2ol 7]utgd = dde 323 S5doks ol oeidd Ao Hyea d
o} vhebdeh. @ Abgte) oshd "M Fell AHE At erzAle AEE sele] Wad
Ao Mztslel Hgele 28 ESaz7AAE Aoz vegn, £ ohis olfie 2
dolgon HdE AadS £ oedd d8 E ok @ bl Edd Y
& futAbrb gdEd g QA B ey (ZRaRg) axs] YEve gel dveba ¢
of o oelge TASUT. AT drRe] AbEAEC] WS o] &d Ay el
NFg gl e Aew Adelm e Ao Jetgrh & Mgk a9 g7te o
o0} o] magch: Ny LHe] shgpAe] FEE sl Hud. gt EHare] o
Az Fasn A A AysAg 4o olal® 5 dlojob & A vk ok &
d e Alxmle] ©Ee A 3 2o BMsuntenE 875Ed Re 1

e FE Aol e

b
I
by
Ol

1S 4

(E 2) #=7te| AmabA| (Pearson Correlations)

waselsl | zagas | wwee | 4ues
584 $84 F84
EFPEEREYY: 557
(.048)*
el 84 664 | 843
o130
Fatkzt .439 ‘ -.252 -.069
.133) | (.400) (.822)
A -.362 -.260 -.182 526
(.224) (.39 (.552) (.065)

wgee f84e BAAde sadune mdeide F84u 4BAL B Aow

) Zaza 2 AMe aboed 04l 01,2302 adstgnt B8 Ealdo] gl AL ohAnt g AR

sleby: 4% gerskal Fs A,




WERTH ole ZzAEe] o] fEejAeld FEe el RiojA Si%ls] W A
S AHEY FH B ARe FAF AEeAeld FHA oMY &g WYE
Akl FE&Fo 2 JFE nAe AL FAsit A

g 7k ErIEE At AMERe] AlaslEA g B 3k 2203 S0 oAy
& A dRAATE glke Acolth 8 FAGHR gosAe gAT o
AE 7RAIR Sleke RAelnh ol AAAE Alad Ade] A Wy gn o2 Hee
olgte A& thA & W st RAolet shllck EAMEY o ALy Ec] ER f4&
stAl @Tha & At&A} F shvbe ER Rl o3 BAIY diojE Mol Asto] 4% g}
Rl ofgt Axc A4 volEE fAlstn #elds] fdoi’eln o] 15N WY Ec] A=
HHES Sadte o et Ha dss AU ZYside

AEHoR & AT AN Wy AHgAEC] RE3 AoR Hrtsden Add
7beidel de Aoz degc ofF ddiMe A9E Adste Zddge] A2 7
g3 FHE 425 gdEor & Rolh

ofu
ofl

rlr

B

He

V. 28 ¥ ¥F dF otH|

Fiﬂ

wedMe AdH AARDd 25 dehds fAE A8 A AL Qe )
o]2=& 7H 77bA A stE Alxg] AR EL Algtald}, ol d 24 siyo
2 4. dFAEA, AA, MBERx B ddnd, SaAkE Actetdnt. Alawl
Wz EAHEE o] &3ted YA AARDE YA HH L st AL o
goted A2k FEY ¥ £ 2L Behs sted QAL T AlAR S ALEd o]
FoAREY FEAE Hrlelr) 9 AR AHEAE Yo R HEZAZ § Al &
gt Ro R #Hrbsglon 47 slede) U Aoz Jehdt. ey o] dERANE €4
Aol AAE Ad o2 WHES K4S dPHor dFeAe B st

FFe d7e F 2R wgo R Hdd Held AA, AL PHELS AME Hojr} 4
e dA AafAgd gEgozs T B g Ned Aotk dxY Hexw A
B8 HErbedel wAT H83 Huge] ¢ EAE Ao dHE wF 2 HHE
stepste ol =H ¥ Aoltk 2l ZAQIYE AAG Aol veFgre 72 W i
2L ostr] A el F3H o uygides paAd AlAdg 3

FOSER @ Aotk B4, WHEd #8548 2 d AANCE 43¢ Aol $4 24
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F5 1. 38 12 HH2des FEs7|E SOODAS A3 E

‘Define the domain objects.”

DomainObject Create: #Customer attributes: ‘customerNo String name String
address String creditLimit Number’ classAttributes: "MaxCreditLimit
Number” under: ‘OrderEntry’.

DomainObject Create: #Department attributes: ‘deptNo String deptName
String budget Number’ under: ‘OrderEntry’.

ParentObject Create: #Employee attributes: "empNo String empName String’
under: 'OrderEntry’.

ParentObject Create: #Order attributes: ‘orderNo String date Date’ under:
"OrderEntry’.

ChildObject Create: #Lineltem attributes: ‘lineNo String quantity Number
price Number’ under: 'OrderEntry’.

ParentObject Create: #Payment attributes: ’checkNo String dateReceived
Date amount Number” under: 'OrderEntry’.

ChildObject Create: #OrderPayment attributes: ‘lineNo String amount
Number” under: ‘OrderEntry’.

EntryObject Create: #Product attributes: 'productNo String description String
price Number goh Number’ under: 'OrderEntry’.

EntryObject Create: #CustomerType attributes: ‘customerType String
description String” under: "OrderEntry’.

EntryObject Create: #Season attributes: ‘season String year String’ under:
‘OrderEntry’.

IntersectionObject Create: #PriceStructure attributes: 'discountRate Number’
under: ‘OrderEntry’.

IntersectionObject Create: #SalesGoal attributes: ‘goal Number’ under:
"OrderEntry’.

"Define the subclasses.”

Employee CreateSubtype: #SalariedEmployee attributes: ’salary Number’
classAttributes: 'MaxSalary Number’.

Employee CreateSubtype: #SalesPerson attributes: ‘commisionRate Number’

classAttributes: 'MaxCommisionRate Number .

Employee Partition: true.
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“Define the relationships.”

Relationship Create: 'TypeOfCustomer’ between: CustomerType and:
Customer withMin: 1 max: 1 andMin: 0 max: Many.

Relatienship Create: 'SellProduct’ between: Product and: Lineltem withMin:
1 max: 1 andMin: 0 max: Many.

Relationship Create: 'Place” between: Customer and: Order withMin: 1 max:
1 andMin: 0 max: Many.

Relationship Create: ‘Manage  between: Department and: Employee with
RoleName: ‘DepartmentInCharge’” min: 0 max: 1 andRoleName:
‘Manager’ min: 0 max: 1.

Relationship Create: ‘Report’ between: Department and: Employee withMin:
1 max: 1 andMin: 0 max: Many.

Relationship Create: 'Obtain’ between: SalesPerson and: Order withMin: 1
max: 1 andMin: 0 max: Many.

Relationship Create: ‘Service’ between: SalesPerson and: Customer withMin:
1 max: 1 andMin: O max: Many.

Relationship Create: 'Pay’ between: Customer and: Payment withMin: 1
max: | andMin: 0 max: Many.

Relationship Create: 'Credit’ between: Order and: OrderPayment withMin: 1
max: 1 andMin: 0 max: Many.

RecursiveRelationship Create: 'OrgStructure” between: Department and:
Department withRoleName: 'ParentUnit’ min: 0 max: 1 andRole
Name: "ChildUnit’ min: 0 max: Many.

ChildRelationship Create: 'Contain’ between: Order and: Lineltem withMin:
1 max: 1 andMin: 0 max: Many.

ChildRelationship Create: ‘Apply’ between: Payment and: OrderPayment
withMin: 1 max: 1 andMin: 0 max' Many.

EntryRelationship Create: 'CustomerTypePricing’” between: CustomerType
and: PriceStructure withMin: 1 max: 1 andMin: 0 max: Many.

EntryRelationship  Create: "ProductPricing’ between: Product  and:
PriceStructure withMin: 1 max: 1 andMin: O max: Many.

EntryRelationship  Create: "SeasonPricing”  between: Season  and:
PriceStructure withMin: 1 max’ 1 andMin: 0 max: Many.

EntryRelationship Create: ‘SeasonGoal’ between: Season and: SalesGoal
withMin: 1 max: 1 andMin: 0 max: Many.

EntryRelationship Create: ’SalesPersonGoal’ between: SalesPerson and:

SalesGoal withMin: 1 max: 1 andMin: 0 max: Many.
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"Define the cyelic constraints.”

Relationship CyclicConstraintFor: "Manager” of: Department relationshipPath:
"Employee’.

Relationship CyclicConstraintFor: ‘DepartmentInCharge” oft Employee relationship
Path: 'Department’.

Relationship CyclicConstraintFer: "Order” oft OrderPayment relationshipPath:

"Payment Customer Order .

"Define the external identifiers.”

Customer Identifier: ‘customerNo  startFrom: 1.
Department Identifier: 'deptNo’ startFrom: 1.
Employee Identifier: ‘empNo’ startFrom: 1.
Order ldentifier: ‘orderNo  startFrom: 1.
Lineltem ldentifier: "Order lineNo’.

Payment Identifier: "‘Custemer checkNo'.
OrderPayment Identifier: ‘Payment lineNo' .
Product Identifier: ‘productNo  startFrom: 1.
CustomerType Identifier: ‘customerType’.
Season Identifier: ‘season year’.

PriceStructure Identifier: ‘CustomerType Product Season’.

SalesGoal ldentifier: "Season SalesPerson’.

"Create the intefaces.”
Customer Createlnterface.
Department Createlnterface.
Employee Createlnterface.
Order Createlnterface.
Lineltem Createlnterface.
Payment Createlnterface.
OrderPayment Createlnterface.
Product Createlnterface.
CustomerType Createlnterface.
Season Createlnterface.
PriceStructure Createlnterface.

SalesGoal Createlnterface.
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