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A Study on Refined Information Generation through
Classes Composition Based on Reengineering

Haeng-Kon Kim" and Eun-Ju Han"

ABSTRACT

Softaware reengineering is making various research for solutions against problem of maintain existing
systems. Reengineering has a meaning of development of softwares on existing systems through the
reverse-engineering and the forward-engineering. It extracts classes from existing system’s softwares
to increase the comprehension of the system and enhance the maintenability of softwares. Most of the
important concepts used in reengineering is composition that is restructuring of the existing objects
from other components. The classes and clusters in storage have structural relationship with system’s
main components to reuse in the higher level. These are referenced as dynamic informations through
structuring an architect for each of them.

The classes are created by extractor, searcher and composer through representing existing
object-oriented source code. Each of classes and clusters extract refined informations through optimization.
New architecture is created from the cluster based on its classes’ relationship in storage. This information
can be used as an executable code later on.

In this paper, we propose the tools, it presented by this thesis presents a new information to users
through analysing, based on reengineering, Object-Oriented informations and practicing composition
methodology. These composite classes will increase reusability and produce higher comprehension
information to consist maintainability for existing codes.
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Composition Extensibility _
(A~ =] (A= =8 )
1
= =1,
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a3 2. S gy

7129 A WHE S Wrappere N2 A9
UEES ul2 872 Ao] ol IA AMHA|
2" HEA e gty s 7leotHal.

Ztzt o2 AYJE A B CE 7R $8Z2
L FAATTE AR JEE] AFsh= QAE o]
&= (24 3)7 Z2o.

type BaseA {
method print();
methods mbaseal, mbasea?, ...

}

type SubA : Base A {
methods msubal, msuba?2, ...
}

type BaseB {
method printPart1();
method printPart2();
methods mbaseb1, mbaseb?, ...

}
type SubB : BaseB {

}
type BaseC{
method drucke();
methods mbasec!, mbasec?, ...

methods msubbl, msubb2, ...

}
type SubC : BaseC {
}

methods msubcl, msubc?, ..

13 3. #HUE A, B, Ce glEjHolx~

°| Base A, B, CE®¥ F= @ HAES 583}
I, old HAE 7tAS slHol £8dle Hi=g

ZA3EE (298 49 ()9} Zo] 3540 49 '
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Aol vl g3}, A E EH (28 57 Wrapper A
€ Base AZAE 2T Ao

(a) (b)

ag 4, AYHERlL Wrapper AISFx

’ type Wrapper A : Printable {
B : Base A;

method print();

B
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composition 4% {
class 22y {
HAELY] Hal
QHIOIM EFY Q) 0)4 (T2 EN,.. . TH2AT Efn);
N
mapping {
0| MY (2t EN,., ZI2tH Eln)
=>u8ste JIXEEH/\QI LM 0|4 H(utetulEN,.., T2t Etn);
A
N
I3 7. 4 g4y
< it ifier> = ition-head>'{’ { <composition-member-list>}'}"*}’
< ition—head> 1= <co ition—key> <identifier>
<4 ition—key> 1= ‘c

<composition-member-list> = <class-specifier><mapping-specifier>
<class-specifier> = <class-head>'{'{<class-member-list>}'}";" |
<class-specifier><class-head>'{ {<class~merber-list>}'}"*;"

<class-head> 1= <dass-key><identifier>

<class—key> ::= ‘class’

<class-member-list> :i= <class-ivar-list><class-operation-list>

<class-ivar-list> = <simple-type-name><identifier>"" |
<class-ivar-list><simple—type-name><identifier>";"

<class—operation-list> ::= <function-definition>";" |
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€ = composition

C.c = class

C.c.v = ivar of type Ciq)

C.c.o = operation with parameter C,(q)
C.co = mapping C'.c’.0o’
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@ instance variable ; Y H+= A2HA Wy
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@ operation ; Zretv e} A HAE BA e At
et el S 7HRIch '

OlC)n,g={ “n= operation with parameter

Cy(parameter(q)” }

@ class ; Ql2d 2 HE9 e H ol AL WA
€ WS BAg
CLS,,S)(nq={ “n=class" }

U S.(n,instvar(@)) U S,(n,operation(q))

@ mapping ; ¥ ol Aoz FA =
2oA ojH 2o oY HE TEY ) A
He iz AdAz=r AZH e Sd829

HAEE A g

M (n,@)={ “n mapping q" } -eeeeerreer (3 4)

® aggregation ; A A9 AAL A 3=
AHE-Rrt o] A& A A st A} Bl Ao 849t 2
9 A4 e HAgoH

Sramd Rl(n, Q)=
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F27)% A7), 49718 M AR Y=
Ee A2HA 275 E AR AR E ot o}
gA FoZ Y8 FE2e gujH oz FF5IHEA
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4. Al o7

2 Ho e ol A AL G AT L 53
T4 W27t o BA BAEHEAE oA FEA
A Bt 49 Z#2 CCircled} CSquaree 23 H
dx 71 rBEHoz ATse =FS =29
(drawing)dte S 2olth. F FHl2v FAS &
AL 7HA R Qlom(2 ] 11), o] F & 2ol AT
2& AHg3slo ¥4 Z¥ 2~ CCircle_CSquareE A
ds Bz

class CCircle class CSquare
{ {
public: public:
double m__dRadius; double m__d ength;
int m__xCoord; int m__xCoord;
int m__yCoord; int m__yCoord;
CCircle(); CSquare();

double GetRadius();

double GetArea();

void GetCenter( int *x, int *y);
void SetCenter( int *x, int *y);
void Draw();

h b

double GetSidelength();
double GetArea();

void GetCenter( int *x, int *y);
void SetCenter( int *x, int *y);
void Draw();

Iz 11, o6y S.a

£AM . Fd 2 CCircle?] Q282 WHa(instance
variable) m_dRadiusZ @4 &2 CCircle_CSq-
uare?] ¥ 2 CCircle®] m_dRadiusZE 243t}
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1] identity CCircle_CSquare. CCircle. m_dRadius)
= {"” CCircle_CSquare. CCircle. m_dRadius
= war of type identity (types(.CCircle.m_dRadius))” }
= {" CCircle_CSquare. CCircle.m_dRadius= ivar of type double” }

F el CCircled] 2.3 8 °] 4 (operation) GetCenter
A Z# 2 CCircle_CSquare?] 32 CCircle
9] ¥ o)A GetCenterE A AT,

l

O identityl( CCircle_CSquare. CCircle. GetCenter, .CCircle. GetCenter)
={" CCircle_CSquare.CCircle. GetCenter

= operation with pavameter identit pavameter( . CCircle. GetCenter))” }

={" CCircle_CSquare. CCircle. GetCenter

= operation with parameter int *x, int *y" }

Zad 2 CCircles &4 2 CCircle_CSquare
9] & ~(class) CCirclez2 A3 g}

C [ 8., S,)(CCircle_CSquare. CCircle, . CCircle)
= {” CCircle_CSquare.CCircle = Class” }
U S, (CCircle_ CSquare. CCircle, instVar(.CCircle))
U S, (CCircle_ CSquare. CCircle, operation( . CCircle))
= {" CCircle_CSquare. CCircle = Class” },
{ " CCircle_CSquare. CCircle. m_dRadius= ivar of type double” ,
" CCircle_CSquare, CCircle.m_xCoord = ivar of type int” ,
" CCircle_CSquare. CCircle.m_yCoord=ivar of type int” },
{” CCircle_CSquare.CCircle = operation” ,
" CCircle_CSquare. CCircle. GetRadius = operation” ,
" CCircle_CSquare. CCircle. GetArvea = operation” ,
" CCircle_CSquare. CCircle. GetCenter
= operation with parameter int *x, int *y" ,
" CCircle_CSquare. CCircle. SetCenter
= operation with parameler int *x, int *y"

" CCircle_CSquare. CCircle. Draw = operation” }

2 3 o] A CCircle_CSquare.CCircle .GetCenter
oA @ug o] CCircle.GetCenter 2 2] Wil 3 (map-
ping)& A3 A3l

M(CCircle_CSquare. CCircle. GetCenter, .CCircle. GeiCenter)

= { CCircle_CSquare, CCircle. GetCenter Mapping .CCircle. GetCenter)

Zd 2 CCircled] RE J2EA HLEL AT
2]~ CCircle_CSquare?] &2 CCircled] 22H

>4

A7) 918 82 CCircleol (73
5% H&do

ZEw
2 HFEER

S CCircle_CSquare. CCircle, instvar(.CCircle))

= S, (CCircle_CSquare. CCircle,
(“.CCircle. m_dRadius = ivar of type double” ,
“. CCircle.m_xCoord = ivar of type int’ ,
“.CCircle.m_yCoord = ivar of type int"))

=Lg (CCircle_ CSquare. CCircle. (" m_dRadius= ivar of type double” ,

m_xCoord = ivar of type int ,
" m_yCoord = ivar of type inf’ ))
={" CCircle.CSquare. CCircle.m_dRadius= ivar of type double” ,
" CCircle_CSquare. CCircle.m_xCoord= ivar of type inf’ ,

" CCircle_CSquare. CCircle.m_yCoord= ivar of type int’ }

Yo} A& Wi o2 Fd 2 CCircle®} CSquaredi]
AATFAE HEetd, (I8 12)8 Zo] A=2E §A4
Z8 & CCircle_CSquare”} A=},

Composition CCircle__CSquare{
class Ccircle(
public
double m__dRadius;
int m__xCoord;
int m__yCoord:
CCircle();
double GetRadius();
double GetArea();
void GetCenter( int *x, int *y);
void SetCenter( int *x, int *y);
void Draw();
I
class CSquare(
public
double m__dLength;
int m__xCoord;
int m__yCoord;
CSquare();
double GetSidelength();
double GetArea();
void GetCenter( int *x, int *y);
void SetCenter( int *x, int *y):
void Draw(};

»

mapping(
CCircle__CSquare.CCircle. CCircle() => .CCircle.CCircle():
(Circle_CSquare.CCircle.GetRadius() => .CCircle. GetRadius();
CClircle__CSquare.CCircle. CetArea() => .CCircle.GetArea();
CCircle__CSquare.CCircle.GetCenter(int *x, int *y) => CCircle.GetCenter(int *x, int *y):
CCircle__CSquare.CCircle. SetCenter(int +x, int #y) => .CCircle.SetCenter(int *x, int *y);
CCircle__CSquare.CCircle.Draw() => .CCircleDraw();
CCircle__CSquare.CSaaure.CSqaure() => .CSqaure.CSqaure();
CCircle_CSquare.CSqaure. GetSide ength() => .CSqaure.GetSidd.ength();
CCircle_CSquare.CSqaure.GetArea() => .CSqaure.GetArea():
CCircle__CSquare.CSqaure.GetCenter(int *x, int +y) => CSqaureGetCenter(int *x, int #y);
CCircle__CSquare.CSqaure.SetCenter(int *x, int *y) => .CSqaure.SetCenter(int *x, int *y);
CCircle__CSquare.CSqaureDraw() => .CSqaureDraw();
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ouble Gethadius(:
double Gewseal:
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