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Reuse of Analysis/Design Patterns Based on Analogy
Rhan Jung' - Jeong-Ah Kim'™ - Haeng-Kon Kim'"'

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 itsel. 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.

L The analogical matching agent with a user-friendly inferface that can retrieve the analogous components from the
fihrary based on analogical maiching techniques.
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Patternt  set of Retationships
Relationship = Inhent | Aggregate | Assoctate
Inherit = {(SuperClassName, sct of SubClasses,
[iscraminator) }
SuperClassName = SubClass  ObjectName in
nhject signature
Discriminator - abstract concept
Aggregate = (WholeClassName, Multiplicity,
set-of-PartClasses)
PartClass = (PartClassName, Multiplicity)
WholeClassName = PartClassName ~ ObjectName
in object signature
Associate = (AssociateName, (LhsClassName,
Multiphicity, role},

{RhsClassName, Multiplicity, role)) :
LhsClassName - RhsClassName  ObjectName in ;
object signature
Multiplicity = 01 1 { n{* | Range

Range = integer - integer
11 integer
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TargetOperation)
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State{operation,.) or Post-State
{operation,) =, Post-State{operation.)

49l DE A8 FA Ao fAre 0.5d)o]
Mol ola wesh: Bl HA4ES uignt ol
A% AR o] FEAR AP, Wa

O

ting for something $)o& E#HH A A4 =4
Axtime < 100 A vinterval > 10028 EdE: 4
S5 Qlth olg gl FAAR PHoR REEE F
S 71Ee] A AARgelA ol o vigE HET
T otk 71ES] WA AArgelA e e Ed =
A% 8 277 implication Y&o] AgHT &
of BAE fAEE ¢ e AoeR Feostdch Aa
o] &9 Ysie dhte] SR oE AE 7 A o

Frol g nEg AR s HHAM (e Te
A% st At

celu AW A A9 oMEd fg ge 2
oje) B0z FRY 4 YT ol @9 FHEe u
of AAe A A EHL HHBG o9 gL A
Ao £4 54 (de] D woalel AN 2

s |
=th A HA T 54T A2 (e 9

elah .

(A 2] 8) Behavior Graph BG(V, E)
V=1{vi | vi is AbstractState}
E={w,v,Diu veVIA{lis EventName)}

AAe] 58 E4& Jehle d9e Hwd a9
3 ¥y 4 ol (He] YA P B
ARl 2¥Ee] wx :‘17_']'51, & ey

a

Y]

.

o olME o|B2 A ?AIO]‘% Faa,

("] 9) WA "HAa ¢H w3 &9 Exact_amatch

(BGQ, BGC)
Viuv,D) € BGQ - 3w, v), f(1)) € BGC,
(&, f:E—E)
/O BGQIV, E): HZ 2y Aol 44
i)
BGC(Y', E) - #AxdEz #3g BA e
B9l trefst //

Aol WHE efEz FEIC] wet A B9
o] f#& analogical mawchinge 21X 8 AR ¥
FE ARl dig dE HEE g Uk

49 9ellA 43t HA WA &d wide RBA
o] 39 FPol &4 Ak A= doo Hel
7 e dol Aol HEWES| el do] AT
W8 4 vk Ag ouishd niejd ol o
Aol olgk miAE WF AgAols] wiFof (49
1000 M= TEAME gk & Wi Fe Aetein

(49 10) AA HAe] 5% w3 34 Partial_ama-
tch(BGQ, BGC)
@ 3vDEBGQ - S{flu), flv), (e
BGC, (% f: E —E)
@ BGQ'ell &) Exact_amatch(BGQ', BGC)
7t EA
3 BGC o 8} Exaci_amaich(BGQ, BGC")
7F &4
// BGRIV'E) : BGQE A3k 1=
V=V Uivl,
E' =E U {lvywl'), (vim I
(&, wweV, &V, (viywEE,
(vivil Lviwnl) & B, ', "
NZ Ag 4 A= oz
BGC(V'E') : BGCE &3+ -lEHEE
V=V Ulw)
E=E U {vwly (v; Vi, 1" )}
(&, viyjwEV, &V, (v,vi,hEE,
(v, vl ) (v 1) % ELI1
N Aed 4 Qe od

rQL'
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4 Fr Rdz A58 F 4 gt olE
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(Qnevavior, Chotiavior)
(1) Pre-State(Q) = Pre-State(C)
@ Pre-State(Q) = Post-State(Q)) < Post
-State(C)
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(A 12) 45 4 8%& fist 718 3+ 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 get-of - Attributes(SubClasses)
Operation = set—of ~Operations(SuperClass)
i sect-of-Operations(SubClasses)
Pattern = (Pattern InheritedClasses)
U ExtendClass
if Relationship{InheritedClass, Objectn) =
Aggregate or Associate then Pattern =
{Pattern - Relationship{InheritedClass,
Object)) U Relationship(Extend-
Class, Objectn)

Anmiogve Aitls £ OF B4 TR AHARE 925

cnd oy
/¢ InhentedClass = {(Objecti, Objectyl €
i

Pattern | Relationship(Object;,
Ohject;) = Inherit] //
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(49 13) A4 #A HAzE g 712 9 Fla
(set-of - AggregatedClasses)
for each Aggregate
FlatClass = (Name, set-of-Attributes,
set-of-Operations)
Name = namc of WholeClass
Attribute = set-of- Attributes( WholeClass)
U set-of-Attributes(PartClasses)
Operation = set~of-Operations(WholeClass)
i set-of-Operations(PartClasses)
Pattern = (Pattern - AggregatedClasses)
U FlatClass
il Relationshipt AggregatedClass, Object)
= Inherit or Associate
then Pattern = (Pattern - Rela-
tionship{ AggregatedClass, Ob
jecty)) U Relationship(FlatClass,
Objectn)
end for
/7 AggregatedClass = {(Object, Obiect;)
& Pattern | Relationship(Object,
Object;) = Aggregate})  //
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217) w¥olr},

| SuperClass, 4% @42 WholeClass B3=
A4 vhAle] LhsClassE vhebulal, oig] 22 Abd 3t
Aol SubClass, 4% A2l PartClass Hi- y
Aol RhsClasss vhepch Heh zhed e A7 Mol

glol & g8 5o}

(A2} 14) Pattern Graph PGIY, E)
Vo= {x | x is ohject)
E = {{u, v. 1) | (uis SuperClass | Whole
Class | LhsClass) A (v is SubClass |
PartClass | RhsClass) A (r is Inherit
I Aggregate | Associate})

(9 15) el o efet bt ufA ¥4 Exact
amatch(PGR, PGC)
for each clement in PGQ, PGC
Yr € E, dtransformation function h
from V onto V' - (uyvyr) & £ iff
(h{u), K{v), 1) € E’ and
vr & E', Atransformation function h
from V' omto V- (uvr) € E iff
(hiu}, hiv), r)} & B
end for
CPGR = 1QIV.E), QEV.E), QF(V.E)
PGC = {C(V' E)CEN EVCFV E'H
QWVE): g 1z
QE(VE) ' Extend 55 243 g

=
QFIVE) i Flat &5% AH&3 Hel 1
g =

CIV'E)  TIEVIE a8z

CE(V'E') : Extend &4 A &3 72y

e Ade wayel Aol Aue dgEs A
o) g ot uwo; gl Aeg gelak 4ol
el ols Aoz Rdd Ado) Shajebdl
B g bstan U Aol

(B9 16) A F2o yet FF wF T Partial
—amatch(PGQ, PGC)
for each element in PGQ, PGC
dr £ ¥, Ftransformation function h
from V onto V' - {uvr) € E iff
(hiul, hiv), r) & E

end for

(o] 16)& dole] Fold BE A AAY F
BERHAow AFHE deie iexes ALE H9d
Aolch, FRAEe] Folo] whel oy W o WAL
o ol old ohA HRT B JHS HAE F
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B2 A% £ 9

o
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(A9 17) Analogical Pattern Martching &% amatch
(Qiramework, Cramewors)
(ObjectID(Quigger)  =. ObjectilCuigga) v
OperationName({Qurigg) =< Operation
Name{Cuigger)) =
(TargetOhiectID(Quigger)
I Crigger) Vv TargetOperation(Quigger)
=, TargetOperation(Cuigger))

=, TargetObject

(4ol 1Ne AN H AASIe] e HE WAl
AHe 72 Do) A% Aoz el

dE dlelol A trigger AA7E A s} trigger 9
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