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Reuse of Analysis/Design Patterns Based on Analogy
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ABSTRACT

Code reuse in software reuse has several limitations such as difficulties of understanding and retrieval of the reuse
code written by other developers. To overcome these problems, it should be possible to reuse the analysis/design
information than source code itself. In this paper, we present analogical matching techniques for the reuse of object
models and patterns. We have suggested the design patterns as reusable components and the representation techniques

to store them. The contents of the paper is as follows.

1. Analogical matching functions to retrieve analogous components from reusable libraries.
2. The representation of reusable components to be stored in the library in order to support the analogical matching.

3. The design library with more semantic informations about domains.
4. The analogical matching agent with a user-friendly interface that can retrieve the analogous components from the

library based on analogical matching techniques.
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{Table 1> Analogical Matcher by Maiden
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(Fig. 1) Example demonstrating the structural
coherence algorithm
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AttributeType = data type of attribute
AttributeKey = identifier | non-identifier
AttributeKind = basic | derived | acquired
AttributeStructure = simple | composite

ResultType = ArgumentType = data type

Object = (ObjectID, ObjectName, set-of-Attributes, set-of-Operations, ObjectKind)
ObjectKind = resource | process | history | logic | role | interaction
Attribute = (AttributeName, AttributeType, AttributeKey, AttributeKind, Atmbul:eStmcture)

Operation = (OperationName, ResultType, set-of-Arguments)
Argument = (ArgumentName, ArgumentType, ArgumentStructure)

ArgumentStructure = simple | composite | object

(38 3) 2 Al2uIN B
(Fig. 3) Representation of Object Signature
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State = (set-of-StateDomains, set-of-Invariants,
set-of-StateConstraints)

StateDomain = AbstractState | Predicate

AbstractState = abstract concept of state

Predicate = concrete predicate of state

Invariant = always predicate

StateConstraint = (AttributeName, Relation,

SourceAttribute)
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(Fig. 4) Representation of State Domain
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Behavior = (EventName, Pre-State, Post-State,
set-of-UpdateAttributes,
set-of -BehaviorConstraints)
Pre-State = StateDomain
Post-State = StateDomain
UpdateAttribute = AttributeName
BehaviorConstraint = (EventNName, Relation,

EventName)

(38 5) #9 78
(Fig. 5) Representation of Behavior
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Pattern = set-of-Relationships
Relationship = Inherit | Aggregate | Associate
Inherit = (SuperClassName, set-of-SubClasses,
Discriminator)
SuperClassName = SubClass = ObjectName in
object signature
Discriminator = abstract concept
Aggregate = (WholeClassName, Multiplicity,
set—of -PartClasses)
PartClass = (PartClassName, Multiplicity)
WholeClassName = PartClassName = ObjectName
in object signature

Associate = (AssociateName, (LhsClassName,

Multiplicity, role),

(RhsClassName, Multiplicity, role))
LhsClassName = RhsClassName = ObjectName in

object signature

Multiplicity = 0 1 1 { n | * | Range
Range = integer ‘-’ integer
n . integer

(38 6) HE AlTOulN EH
(Fig. 6) Representation of Pattern Signature
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Trigger = (SourceObject, Operation, TargetObject,
TargetOperation)
SourceObject = TargetObject = ObjectName in object
signature
Operation € Operation(SourceObject)

TargetOperation € Operation(TargetObject)

(3% 7) e A EH
(Fig. 7) Representation of Pattern Specification
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BasicType (datatype)
Is-a (Kind, SubType, SuperType)
Kind = Object | Attribute | Operation | BasicType

Part-of (CompositeType, MemberType)

(3% 8) 4iA zloj=Ri2| BM
(Fig. 8) Representation of Design Library
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(A9 1) Q)9 AXIE(C)ZHe] Analogical Mat-
ching ¥4 AMatch(Q, C)
amatch(Qsigrawre, Csignawre) V' amatch(Qspeciti-
cation, Cepecification) v amatch(Quaem, Coattern) V
amatch(Qirameworks Cirameworic)

ol Ao 2dy FHYXJE B AN &
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@ Ti3 Tz9 olgel #& 3%
@ T T8 784 HFoz2 ArYo
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Q@ F B4 Tilenes.n), Talmyms,..,Mm)
7t 2% Bf 2 A%
Ve, dm; - e = m;,
(&, 1<i<p, 1<j<m)

@ e B Tileney.en)ol B8 729 3%
Jeire = T2 (&, 1<i=n)
(2) Renaming E =, E'
® RE) =, E or
@ Is-a(E, E’) € DesignLibrary
(3) Type Equivalence T1 =q T2
DT =T
2 % 89 Tileien..en), Tolmmy,...mm)7t 25
B3 el A
Ve, 3mir & = m;, (& 1<i<n, 1<j<m)
@ e el Tileyer..en)ol B3 U 44
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(4) Matching by reOrdering O, =, O;
Ve€0, ImeE02- e =. m;
(&, 1<i<n, 1<j<m)
O : Parameter-Set|Attribute-SetlOperation-Set
e, m; . ParameterNamelAttributeName|Opera-
tionName
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@ "A stxx de F iy o]Fot 28 Yo
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(A9 3) Order sorted Z-FHAE, Z-olFA%
2=(S5,<F) : Aladle] 3], ABEAlg(X).
Z-5HAME ¢ A-BE 989 248 ¥F
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23 D st sns(@nman) = Popns@a(ar),

ey Psnl@n))
for all fi(si,...sn) — sE€F, aEAy,
i=1,...n.

23 Q s<t implies ¢.(a)=¢(a) for all a€
A (1]

A9 (B9 M 0L FHAHEE Ho# Aoz A
of ejd uhgol cha) dbe] P F fol & Bel
A dEsHE W3e A8 & d8E dvisy, Q@
TS Hof RoZ AdAM BE BhEE § UAE
Et ol BAM AR ¥ & ASE vl

3.3.1 AR AadA oy

Ao F¥ol A3 YA GA eolBg
d AoY Evid) HHE vigoz BA FY¥& 7
£ ez #dasd fAleictan g & ok =@
Ao £AETA dxFol Al HAHAY
SHHNHETY EAo] FAoH F AAE FAG
Aog LFF)

(B9 4) AH Fo} of Ax FTIEDSY &3 a3

4 Exact_amatch(OQinerface, OCintertace)

@ (ObjectKind(0Q) =. ObjectKind(OC) Vv
ObjectKind(OQ) =, ObjectKind(OC)) £+

@ (Vattribute; € set-of-Attributes(0Q), 3
attribute. € set-of - Attributes(OC) - attri-
bute; = attribute. V attribute, =, att-
ribute)) £

@ (Voperation, Eset-of-Operations(0Q), 3
operation. € set-of-Operations(OC) - ope-
ration, =. operation. V operation, =, ope-
rationc)

(A9 He Aodd #dE ZE EAol FIUEM
= ®BHHo e FFE A¥Esy) #4E Aotk
Bgole oo EAHA & Aol AXUES &4
¥ 4 glon, HYXUEA Frixoz FPE AMRE
oz AoE APE + A

(A9 5) AA Ao o AX HEIEDY & oY

Analogy® 7|8t R ot FAM/MH DOl THAE 923

¥ Partial_amatch(OQinterjge, OCintertace)

@ (Vattribute. € set-of-Attributes(OC), 3
attribute, E set-of~ Attributes(OQ) - attri~
bute; =. attribute. V attribute; =4 att-
ribute) E=

@ (Voperation. € set-of-Operations(QC), 3
operation, € set-of -Operations(OQ) - ope-
rationg =, operation. V operationq =q ope-
rationc)

(A9 5)9 B4 AXWUEY FHP ZE o) 2
o9 g0 digd F ot Add HPH 84
% 4% YEAEH E¥H YA 4 5= YE
Aol 22y o]d AS A HEUES F 2
98 AAY sdAY AXIEE F&ol g AT
AE F goBzg AR oz uddt o ¥
Y 2 Felssch

(A9 6) A4 Ho o M AXAEDRS £F wjA
4 Partial_amatch(OQintertace, PCinterface)
( J attribute, = set-of - Attributes(OQ), 3 object.
Eset-of-Objects(PC) - attribute, =. Object.
Vv attribute, =, Object.)

(9] 62 AAMZ g Aofe AAHE 2Holny
g A AEde 72 FAEE Ao R
g golth. ol od AMAN £dox BEE
el b EddNE Y8 ANz 1dd 7 A=
A48 AYEs) A gaeloh

3.3.2 AR A W3

AAERe] P94 FAEE A7) HE AN
A e A e S oig 4 Az
B9 XL vede Aot £ A £4
of @ Aok 2ol EAY FF o] =y g U
AY= o} gt

(BY 7 39 A A% P9 oA 5 amatch
(OQuehavior, OChehavior)
if Pre-State(operation,) =. Pre-State
(operatione) or Pre-State(operationy) =,
Pre-State(operation,)
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then Post-State(operation,) ‘=, Post-
State(operation:) or Post-State
(operationy) =, Post-State(operationc)

(A9 N M2 FAIR oA FALE 2ol
Mol dig Bgde W] FAYE s o)e
Rge] AN wdo] FAdd Al G (Full, Wai-
ting for something $)o2 E¥= g, 7AH 27
Al(x.time < 100 A y.nterval > 10)2&8 EX¥dHE 4
SE Ao o9} o] FAMH zUAer FYHE 7

E 71EY G- AAEAA ojFold EE &Y
F Atk 719 gAe AAEANE Fro 4y =
A% ¥4 A% implication ¥F o] AHHA 7|E
o] HAE ALY 5 e Aoz AU A
o @9 FH4E svte 5z g NE ¢ YAx @
ol diE Rdg AALEsts @A (Y NE
gt

a3y A A PHE ojHEd 4% det A
ole] Aoz EJY & U olE ©¥ e =2
of A HA FH S4E& FHIAC ol e A
Ao $3 B4L (A9 72 Bl At E F
=t A9 A $3 B4 dye (P9 9=
Ao st

(A9 8) Behavior Graph BG(V, E)
V ={vi | vi is AbstractState}
E={{(uy, v, ] (u, vE€ V)A(lis EventName)}

AA9 4 E4E vehdE B9 ¢34 29
Z2 AW 4 Atk (A9 B)olA HH e FHEHE
Ade 2T =2 FHNR, § Aug=RE o
& Au2e Hol: WPA dFY(edge)oZ HUF
o oJ{lE oJ§& AAMe Holg2 FUHH

(39 9) A4 JAe &H )Y ¥+ Exact_amatch

(BGQ, BGC)
V(u,v,]) € BGQ - 3(f(u), f(v), f()) € BGC,
(¢, f:E—-E)
// BGQ(V, E): A9z AP AA9 3P¢
a3z
BGC(V', EN : HXYER A3d AAY
Y9 o= /

Ao P T2 TP wet AH P4
o} i analogical matchinge X9 FY Az
TE APl e AdE HEE 5 gtk

(A2] 9ol Aol A FA &4 vjL AH
o 49 fYo] NS AN FLZ A A
? z A Ho] o] AXIAES et Ho] A
d¢9 & e AE ouigd. 23y o] § of
Abge] 9% oL R A WE (e
10004 = BYAHEA o 2E a3y AL

(A9 10) A FMe] F¥ vl ¥4 Partial_ama-
tch(BGQ, BGC)
@ 3y, DEBGQ - 3 (f(w), f(v), f{NE
BGC, (¢, f:E—-E)
@ BGQ'ell thal Exact_amatch(BGQ', BGC)
7t A
@ BGC'ell th3i Exact_amatch(BGQ, BGC')
7} &4
// BGQ(V'E') : BGQE &3¢ 13z
V' =V Ulw},
E'=E U {(vjw]), (vivi,I")}
(&, vi,kEV, wi&V, (v )EE,
vl ) (vl € E, 1')":
NZ Ao 7 Qe olWE)
BGC'(V'E') : BGCE &3% 2z
V' =V Ulw}
E' =E U {(wywl), (viviI")}
(&, v, wEV, vi€V, (vjwi,)EE,
(i, vil (i I € E', 1" )" -
Az A8 F Ue o
E) /

(A9 1009 @O 71EHez Fod EAge B4
#F38%F suE AXVEAA LAY £ Aok A4t
€ ¥Fr 2dE 3FE £ AT gugd. oE vt
go2 (39 109 @ AAEe 299 PB4y A
TUEQ 9ol A2& FHU(viE F7HAEER F
o B9ist JEUES H9to] ¢ YN} o] Foj
dd § Dl FE uiAo] H¥dE Aoz 5
o ol M2 HHE F/T M2 4H A
TAE Pt F 49 2AZI o[PS A9
¥ 4 Ae7tE wdde Aojrt o2M HE fE



Y =ede] e Hol FHo A YXHA
4t Z¢E 999 727 FASE AXE Fuz
AEg & g

(B9 11) 39 «8ol o B9 Wy ¥4 amatch
(Quenavior, Chehavior)
@ Pre-State(Q) = Pre-State(C)
@ (Pre-State(Q) = Post-State(Q)) © Post
-State(C)

3.3.3 He AlaviA 3

AYL st Se220 FHE Ho| opd &
Y2 ABAF L P Y] WE A= o)
e FPE AL 1o BFysid o|gHY o
H oM e Sdxe) £43 eHgoldo
2 3od ol & 2diA: N2 g g2z
TEHI o]ETte B2 AW FE V) HGF
ojth. o]d AeAA F RdE HE {AF Aoz
Badol g} oE AN AA AWE A= @
Yol g Quig uigoz vy Hsjol o}
ol 9 AF 2dd Aoy #AMol XJE A
A 2dole oSl AA AR, FLoly A% B
AE T3 3t FY2of BT o HoH & &
= 71 WEolrt.

(49 12) 4% 84 $3& A% 712 ¥4 Extend
(set-of-InheritedClasses)
for each Inherit
ExtendClass = (Name, set-of-Attributes,
set-of-Operations)
Name = name of SuperClass
Attribute = set-of-Attributes(SuperClass)
U set-of-Attributes(SubClasses)
Operation = set-of-Operations(SuperClass)
U set-of-Operations(SubClasses)
Pattern = (Pattern - InheritedClasses)
U ExtendClass
if Relationship{InheritedClass, Objectm) =
Aggregate or Associate then Pattern =
(Pattern - Relationship(InheritedClass,
Objectm)} U Relationship(Extend-
Class, Objectm)

Analogy® 7(Bte2 S 2AM/HH| INEHO| THALR 925

end for

// InheritedClass = {(Objecti, Object;) €
Pattern | Relationship(Object;,
Object;) = Inherit} /

(A9 12+ 44 BAE TP U= HEE A
& A7 Qe s AAZ A7) A8 Rolg
Extend $40l o8 44 #BAE 2= Fg284 3
g £43 oW HNE BT HAUEA Mze 5
e 2H2z $4¢ ¥ s29 A4 @A FHY
2Y25¢ AWAH AAS%D N2 G4 Y2
P Frtste] slFS AR & A ETH AL
B Y ZTHALAE F o= @ 229 YY B
A 47 #A8 293 = 9& 2Y2s) dhe] &
Add AEA FoY YA BUYE ZEE W
Agch ’

(B9 13)e A AAE Tz e A9E 3
¥ BA7 gle v A2 AFE] f49 Aol

(B9 13) 3% #A HHURE A4 712 ¥4 Flat
(set-of-AggregatedClasses)
for each Aggregate
FlatClass = (Name, set-of-Attributes,
set-of-Operations)
Name = name of WholeClass
Attribute = set-of-Attributes(WholeClass)
U set-of-Attributes(PartClasses)
Operation = set-of-Operations(WholeClass)
U set-of-Operations(PartClasses)
Pattern = (Pattern - AggregatedClasses)
U FlatClass
if Relationship(AggregatedClass, Objectn)
= Inherit or Associate
then Pattern = (Pattern - Rela-
tionship(AggregatedClass, Ob-
jectm)) U Relationship(FlatClass,
Objectm)
end for
// AggregatedClass = {(Object;, Object;)
€ Pattern | Relationship(Object;,
Object;) = Aggregate}  //
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(39 12)9 (A9 13)00M= ARG Ade &
Aol digt u|Eg uigez Fdo AWy AYALE g
ojngd AFE HIWE Heizle iYL wehs}
71 19 718 @8 Fosict

ols} tlBo] (e 39 FHAMIT o] HAtgel of
¢ HE A uAdx LY 4 v HEL
7NENog 74 Rdn YA a2z ZHE &
A7] W Eol}.

Heo g A= FEL (F9 1499 2o 29
Zo| FHL AAME Jehdin, AFH9 ) e 4
% @AY SuperClass, 8 @49 WholeClass £
dE #A9 LhsClass& etz o2 % 4& @
A9l SubClass, ¥ BHY PartClass & ¥4 @
A8l RhsClass& uepdch, T3 #d4L d73M9
#HolBg FEL

(39 14) Pattern Graph PG(V, E)
V = {x | x is object}
E = {(u, v, ) | (u is SuperClass | Whole
Class | LhsClass) A (v is SubClass |
PartClass | RhsClass) A (r is Inherit
| Aggregate | Associate)}

(49 15 A" Fxo gzt A oA =+ Exact_
amatch(PGQ, PGC)
for each element in PGQ, PGC
Vr € E, Jtransformation function h
from V onto V' - (uv,r) € E iff
(h{uw), h(v), ) € E’ and
Vr € E’, Jtransformation function h
from V' onto V- (uv,r) € E iff
(h(u), hiv), 1)) € E’
end for
// PGQ = {Q(V.E), QE(V.E), QF(V.E)}
PGC = {C(V' E"),CE(V'E"),CF(V'E")}
QVE): @9 af=
QE(VE) : Extend 848 443 A9
agx
QF(VE) : Flat %48 #A8% A9 2
gz
C(V'E): #H¥XJE a9z
CE(V'E') : Extend $5& AL HE¥W

E a93x
CF(V'E) :Flat #+& H4@ HIE
Y= /

(B9 1599 Fddd Hed =E Aist B
FAEXJAE Add dgyn, vz HAxdEd FHd
BE AAd Aol 29 #HdY dgEHE ALE
el Ag ool o|FojNE FL+E AYF Ao
. 28y olz Fo2 A4 Y dde] gHA A
g BSAt A3 YR HofH ol

(A9 16) AW Fxo i ¥ vi3 T4 Partial
_amatch(PGQ, PGC)
for each element in PGQ, PGC
3r € E, Jtransformation function h
from V onto V' - (wv,yr) € E iff
(h(u), hiv), r)) € E'
end for

(B9} 16)2 Aol Folgd =E Ao} #AAY F
FEHoz HIUE AW dgH: AE AR
Holth., FYAHEe Aol wet wf3 A oYy
9 Aol @ &d ARt e APE AL F
e A48 + g

3.3.4 AQ PA| 13

AQ 94 A A ARERY BAY Tz
7 AYE A%N BAgdl me ANERS) HE
38 a0l AAGEAE BHaE Aol

(9] 17) Analogical Pattern Matching ¥4 amatch

{Qframework, Ctramework)

(ObjectID(Qurigger) = ObjectD{Curigger) Vv
OperationName(Qirigger) =. Operation
Name(Cerigger)) =

(TargetObjectID(Qurigger) =, TargetObject
ID(Crrigger) V TargetOperation(Quigger)
=, TargetOperation{Cuigger))

(BY 1D AN AANEke] 45 28 9ol
dAsE 7HE @) AE Ao Ao AWy HE
QE AN trigger AM7t AAEAY trigger 29



#lo]do] A triggers Wi AU triggers ¥
v 29dojdo] AL ZA HAoke AL 9w

AY FAe A= He AdA oy Heo
o7t 2 HE-g 2= APF F gL Al
3 ey AIFch (Jo 18)¢ W FAHE 1
Z2 RAog Folth. ArjelA azze Y A
g Yehli=d, 9449 13 %2 ClientObjects Y
i, 9] & ServerObjectE Uehdch E£§ Re-
quests AAA] HolBZ FH

(A9 18) Pattern Specification Graph PSG(V, E)
V = {x | x is object}
E = {(u, v, 1) | (u is ClientObject) A (v
is ServerObject) A (r is Request)}

4. 299 xAE #F 7% 3 ¥t

analogical matchingol 93] =w4e] A& A4
g F dEs Ao gojrg Fxo Y F+E
g3l dog wFs: HEJEE 38 £ YrE
AN 84E +E3n Hrhshgid

41 HM NAHE B Jl2 HA

AN B Ay Bgld xold A4e AN g
doldsE BAdez ANSHY BANE 2= A
doz suislel qh weba A Aye dud ®
9w ol 2Ed AH 2YE deE AdE
ojo @k ANE HolednE st AR
ARl 2= (19 99t 2o,

(218 9) MARR AlAHIQ] My 52
(Fig. 9) Flow Diagram of Reuse System

AnalogyE 7|BIQZ S SA/HM THEHQ THAR 927

(32! 10) Analogical Agente| 7=
(Fig. 10) Architecture of Analogical Agent

Abgate] md FAd fAYw golneele A 3
AL A A& o2 RUHFY & & & analogical
agentE N3t o] dolHE dF 7B FRE
(19 103} 2z}

42 78 o

£ AAgE Visual Basic AT §73ez ARy
ou AA 2d A7 Bd AYNE FAH Q)
oo 2d HAve A9 shue] 2dd e AldE
A B 5 EE 2 ol Y7 Egsta gle
o, golHejelg #EstE R7HAHU MB ANAHE
Tgstm Qe

4.2.1 golBg

gojndel= HIJVEEZ AFsiy Ye 2holng
28 o] d@ Ade AFTse A FB o
BeEE tEsie gejdnt. HEJE gojH e o)
£ AAe Aol A QAN AR HEo)
& gojuaele] APg AAME #AHEAL Ao
AX Boh & FA43 dod oo} ey HTUE
d o olsE &7 A 7 AA 2o} el
AE HA HE ofF AFAAY (29 1)L 8ol
gelol AZE Aele F{ol d@d Azx=d 1 F
Adapterd] i #" HEJIEE wo Fu Qo

ol He AZE¥ Gammazl At Y T2
w2 Aok FA 2loBe= Gammadl 4A HH(24]
3 Fowler7b Al ¥4 HHE2 FA = gui5)
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A

a

Q Compte
{3 Ducermar
3 Focae
L2 Prwage
£ Py

fo
{
if
i

i

(3zl 1) 2fo|=2i2le] WH HES
(Fig. 11) Hierarchy of Patterns in Library

422 249 247

2d ZA47)e AHEA7 284 thololayd #A
A4 thojojaP g 28M AYE ALY & UZE A
P3s Bro|t). rEHogE B4 wddy HyEd
F&Ho)x] Qolx HAW, 7|Fo] HE vl
#7210 Bagc ol da s dy AHgEE A
A 299 clolol29dl OMT(Object Modeling Tool)
o YelE ZFEE s3]

4.2.3 24 AA7|

Td FdA7e 34T AdE u"oe g o do]
BYYE A8t 7Hg fA ¥R HEVESE
qate AR Aladolth ¢Ad oy $£9 HAH ¥
2 a3 59 A4& A4, A4 g A
e 29ele A4 AL 2 Aok AA @99
AMoz YA shte AAME FHdshe FAHAA
A&Hon goluejig HMstd £H FIJEES
AFaA Hx, HY G2 APsE sl f4d
F 348 A9y 9 g

4.2.4 ol& A7

ol AY Alage HME HEUE 2do oy
TAEA WE2 U + UAES S48 HYEe
#gdy AL, Fd20] A AN £4 AR, N
olde] dig FAAHY ARES AFYT.

43 ¥}t
B =FoA AgE AL 7P 28498 AFS
7] fiste] FA @30A gl ol H7 A A

& (recal)? A H(precision) & 7|22 HrlsiHh

4.3.1 AL BFxo 4% Yt

AREE #d e AXIEES AN WAL
F Qe v dF Ay} 7oz, A4E FXUE
£ F A4 oo RgHE HYEIEY v EgE A9
g A= A" FEXAEY HH Yo B
Ptz A, dA golEgd APHY sle e
HEatE FXUEE 7hed Y HAXVEY &
2 Rodd{i4]

N@g = 4D

wle s

A¥E = (4 2

AR celel AN A S9o AN Az s
gd A3 27 WAL (4 DF} (4 2§ ol &3
g ARE <E 3> gk B =Eold 49 oY
03 @ AHE V& AY HAA ALY FE A
A Ay 84 dHe 24 dolugez 753849
Y7t st

(E 3D N&HE Hegco| o2 Ty d
(Table 3 Recall, Precision Measure

(a) A¥& hE H7 F3}

A 34 Hd HA
¢d A 56.3 442
& A 75.8 60.3

(b) &= mE H7} g3

I | e Y
ek 786 67.2
& 24 66.3 585

Ad &} F¥xo Y H7} 71EE B =&
TEE Aok Heg 2% HaFd Jedle ¢
e AL ¢ 7 AN gz} Y Hel
dojx e A @M Fe7h Ad FA9 Ay
Frie e ¢ F ANd A oF o] v
olnz wA A7t AAXY ko wel A FHS$
HA AT dde Fee Y BEAL Foddd
gx a1 BAARE B3 AAMEDA oHE ¥5 FE



of dolus, oW Y97t FhE & Axte we
she Aol Moz WAANA wa U7l WEon
JRe A AaUH YA FYALE Hea
Ad A BAE JlBoR ¢ dYS s 4d
3 428 & A& Fol oy

Y7t ARAHE AY WY F9E ABE} @
otk A ¢ 4+ 9tk ol AW PAle o
A e 72 FHo2 uWY $4E 444
gz, Wug THHE 4 Fuad 540 47
sud she BAs g & 7 dEoz Aztdg
Y $2 dYe FAd: AW 44E BEg
BE £2 AURE A 4 Yonz, ol wgo
2 Agae £4¢ AXW BAl god 278
g 4 5 A,

4.3.2 02 &% 7y v

A el o3 2da dHe] AAL vEY A
A Al2Rlo A ALESHH Facet WMol 43 BF
s & o, g e FHE 7=t Facet 7Y
ot A EF 7YY A¢E Felvey At
v 2de) oi¢ £F 71F€ 23 Facet? Facetoll
4% Terme AAstn RS AZEE FA8H
g 22y A2 2ZEqolo] hF Facetoz A
tE & H9 Diazol 28 2¢HE Function, Object,
Media, Langauge, Environment5 2.2 o] 3lutbe] §
T7F FY3E 7l BEv HE UYL E@ e A
olty. &, Edo]| e HY3}P Term E+E Facet
gl Hos Erhe A w)$ ojse dojnh EH
EAREY AZE HY# de A 94 o doj
o & RAEdeE AYH T 2dY AZEE A
ojat7] ofggrl. ol BN Hopd FAd @ A
A5 oxE T Tl FAM = YA
AoM = HYd 5 A9 = Facet 719
#F AFH 2R 71HL &8 olfrh olo uly
Wy 7ol glolBeele] 3 AYY Y Ee o
U] A%E 22E ARE AL A2e 2ugldA
2dE 249 w o9 KAl LS vl o
4oz eolByed AFg 24 7w & £
UEE & % it

4.3.3 38 4%
2o AALE AlEdE HolnzH wd Ao

Analogy® 7|HtO R St 24/4H NSO THALS 929

43 analogical matching®] 8% o] F& d9gsin
A @ty olg 98 MR & ¥ o|EgAlHe A
dz Yt stves EA@Y =2 B Muls
B FAlolx, v shte RE Wy FE/m
el Alado] #5 EAlolr), B =89 AgdA
FE wojde] FE/g @ 2dE (2¥ 12-a)
Zo] golHeigle] 4R FU} o) F FAE
A2 o o FEAelHol, 7sHeRE fAEA
g =AMl 7 s Mulay FRe &4
F T3 7RI e Mulad Aue £45 x4
oldlE FAol Q17 dEolth, T EAMTe] &
ME 7HA T %ol BF Fux BEL 7Rz o
o, SA@AA 48 deg ne] ko] BF 3
dAx BUG wolzd no] Q= 5 FRHoEZE 1
4ol At oleld AN By =A#AF} B
F ¥1E fAlsida @ £ gl o)E 98 44 g
oleg|zldl F-oiAstE dlejsis ool e AbA
FRE AR FAL =M EAo} AP ALY ¥
g (29 12-b)% #o] FA&HHE o = o
vejzld AAE (2¥ 12-a)9 2de AN £ 9
AL, olE vigog =g ZAd 9@ w4 (1Y
13)% o] AMEAY, F, MEE FAA B o]
gAlo| Aol B¢ 2dg AAE uw Requesterd 744
S AR AY 7laze dF £YOE Orderg 2
HaAy GRS AEsAg fadd 8 7A
o Mujx #AE ¥ 59 29y RS AYA
48 Flolth. 22t B ojFelAclHe A &
Aol e EAst= Ad ojn B3P EHL FE
3t Mdel 7IeEe] Qo] Waj ofZaAo) M g
2d AN FAXAEE FAM sl HE B9E F
gadet. o] AYL ueoz (2 13)78 o] £4
# o ZeAclae WY 2de £HY & Uk F
=A@ =4 shed on gy =ME ddsle
EBE BAE £ glee B gAdoes mdz 3
S8 & A "ok AR oln] FHE mde] %
Hog fFAMEE ZHE AL oA BAg FTzxy
A HxE AAE9 YA BHANN FAo ¢l
g3, 71&e F¥FH ZhL AAE &= Ao uiga
o, ool HKo] V&9 3= EAjstEs Aol
U RS AALgo] ALESE BF 7o g elojHe

EEAME 7 Bl AdH AALgo] 75t
I Bdg ok aeeg A4 2dg YA 3§

oo ot 2

i



930 StRBEXEISS =X HEH H4=(994)

71 91804 analogy Al 71wt Wiy 21EE B
2dzel AGH 7o A9 FAHIE BDdte] A
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(b) Object Model for Wholesale Application

(22! 12) Aol ARRE o x|
(Fig. 12) Object Model for Case Study

(22 13) HME M%) =9
(Fig. 13) Revised Object model

53 &

299 AAEE o Jkx FHE Fed 2de
Aol A F4HYA MYE He FE JoE 9
Evidel g A7 EA HZ BPE RAFEEN

N2 Adsiax she EAol digd Aol I A
AEdA dF F9o EAE olHY F U=E AU
& gk =g 243 FHox 7&e] 2dE Fxd
o2H ojHe 2y HFYE AHAHE A Hi oA
Aol 2do] AR FEHR] Y& ZotE £ Utk

E AFdAe A2 EAd dig 44 2dg 3
A o AHE FEae AT ANST) BAYE
APste AAYAA o|He FPE ALY 5 e @
A& AFsr] 9 Aot AXIES i@ analogy
g gusd geolEyae nds AHg QALY 5
AE IS Agsgct

2dL AAE &7 A A 2de] HA F9d
o] Aol AHER AL D = A
gog A4 d4e TEIAR AL AFde
o 98d Ed J1Ye Attt 24 LS
A% 71 =9 AL VAT g4 T 8
LB dAF AAE FHAANTY FAEE ASEH T
gle B g analogical matching 7I'"8& &3t} ol
A8 9o 4n 729 oy wdel Hag g5
AxE gz Aot 2@ =49 24 I3
Ao A EgsHE 2A8 AFE F de 8§43
%4387 918 analogical agent& AL A
AAEL FEH AN HEoz Ad HAE F
Aoz BEAH wdg AAJsn ol ugoR golB
geloA FA ANE HAY F e, o|2FE A
AE Adsn NA9 E4E Fosted Yay Fy
E AT + Ao o AR S wEdA AAE
< sty Add MAERe FARYLE Aso &
ol N He @gle HAME ¢ 4 gtk o|FA
A98 §A1E AHE S8 fAR FAEDY 29
A2 AP § A drh
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