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A Study on the Optimization of C++ Program
Using the Class Hierarchies Slicing

Woon-Yong Kim'- Kye-Dong Jung'' - Young-Keun Choi™'

ABSTRACT

This paper proposes an algorithm for class hierarchies which can optimize member data and member function. This
algorithm considers single/multiple inheritance, static/dynamic  binding, overloading/overriding, pure virtual/virtual
functior, and constructor on the hierarchy of C++ class. We need to eliminate unused function that possesses many
component element, because the program uses a limited of function in class hierarchies. Previous works on slicing
mainly focused on selecting output data and including the related program statement. It was consists of structured
programming language and also centralized on error detection, maintenance, and flexible testing. In this paper, we extend
to the ohject-oriented language, makes a linked-table for objects to raise the efficiency of information management , and
proposes necessary algorithm for optimizing system. Through this process, we can obtain the simplification of program
code and the progress of system performance by eliminating unused member data and member function.
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#include <Gostreamh > #include<iostream h>

void maird ) yoid maind)!{
It n int 1
cin »eon OB
ot sum 7 L
int factoriai = 1. int factoral =1
fortint 1L ni forGnt 1= Li<=mi++)
H {
aum -+ T Jime e
factorial #=1: factorial ==t
1 i
cout <7+ sum << endl e

cout << factonal << endl,

cout <2< factonal << endl
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I #include <iostream.h>

2 Class Shape

3 {public:  Shape(){}

4 ~Shape({}

5 virtual long GetArea{)=0;
6 virtual long GetPerim{)=0;
7 virtual void Draw();

8 void SetStyle( )

Y5

1) void Shape:Drawt)

11 {cout << “Abstract drawing mechanism!” <<

12 endli}

13 void Shape::SetStyie()

M feout << "Abstract seting Stvle!”<<endi:}
12 class Color

16 {privatelint rgh

17 publicc Color(H}

18 ~Color(){}

14 int GetColor() { retumn rgb:!
20 void SetColor(int in_rgh)

21 | rgb=in_rgh}

22 } virtual void FillColor():
AN

24 void ColorFillColor()

25 {cout << "Abstract FillColor mechanism!,
26 Fill Color = "<<GetColor{)<< endi;}

27 class Circle:public virtual Shdpe public Color
28 {private: int itsRadius;

) int itsCircumference;
30 public:  Circletint radius}
31 {sRadius ~ radims; )

32 ~Circle(){)

33 long GetArea()

34 1 return 3*isRadius=itsRadius}
£ long GetPerim(}

3 freturn 9+itsRadivs

37 void Diraw(n

38 void FillColor():

39 void SetStyvle()h

0 h

41 void Circle:Draw()

42 4

43 cout << "Circle drawing here!” << endl;
44 Shape!:Draw{);

45}

46 void Circlen SetStylef)

47 4

48 }(OLIE << "Setting Style for Circle 1 << endl:
49
90 void CirclesFillColor()
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57 cout << "Circle Filling here!” <0 endk
23 Color:llColorth

54 )

55 class Tlectangle | public virtual Shapepublic Color
364

57 privare: int 1tsWicth,

a8 int itslength:

59 publicc  Rectangletint jenint width)

60 1 itsLength = lem

61 itsWidth = widths

62 }

63 ~ Rectangle(){]

64 long GetAreal)

23] {return itslength * itsWidthit

53! long GetPerim()

§7 {retum 2#tsLength+2#itsWiddhi

63 virtual int GetLength(Q)

69 { return itsLength:!

i virtual int GetWidthi){ return itsWidth:!
7h void Draw();

72 void SetStyled):

73 void FillColor{}:

40

? void Rectangle: Draw()

3]

77 for(int i=0ii<itsLength;i~

7

7 fortint j=0i<itsWidthj++}
20 comt << "X
&1 cout << endk

}
Shape:Draw(}

void RectangleSetStyvlel)

cout << "Setting Stvle for Rectangle !” << endl:

3}
{v oid RectanglesFillColor()

0] cout << "Rectangle Filling Color " << endh
92 Color:FiliColor{ )

53 1

94 cluss Squarespublic Rectangle

95 { pubiic:
96 Square(int len}{ Rectangle(lenlen):!

87 Square(int lenint widthk

98 ~Square({}

50 \ long GetPerim(){ return AxGetlength()}
100+

101 ?quareiiSquare(ént lenint width):Rectangletien, width}
102

103 if(GetLengthO1=Get Width()

104 lCout << "Frror, not a square., 7" << endl

105 1
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{public:

class Color
{private:
public:

{eout <<
Fill Color

{private:
public:

{
private:

public:

b

include <iostream.h>
class Shape

I
void Shape::Draw()
{cout << "Abstract drawing mechanism!” << endl:}

b
void Color::
" Abstract FillColor mechamism!,

clags Circle'public virtual Shape

1
Ycid Circle::Draw()

cout << "Circle drawing here!” << end};

}
%‘Eass Rectangle © public virtual Shapepublic Celor

‘{.foid Rectangle::Draw()

}
:{oid CirclesDraw()

cout << "Circle drawing here!” << endh

Shape(){}
~ Shape()
virtual void Draw(i

int rgb;

ColorO{}

~Calor(}{;

int GetColor() { return rgh;)

void SetColortint in rgb) rgh=in_rgh:}
virteal void FillColor()

FillColor(}
= "<<GetColor{ )<< endl;}

int itsRadius:
Circle(int radius)
{itsRadius = radius; }
~Circle(){ }

void Draw{);

Shape:Draw(};

int itsWidth;

int its th;

Rectangle(int len,int width)

{ itsLength = len;
itsWidth = width:

1
~Rectangle(){}
void Draw()
void SetStyle();
void FillColor();

for(int i=i<itsLengthii++)
for{int J=0j< 1£sW1dth J+4)
cout << "X"
cout << endl

}
Shape:Draw();

Shape::Draw();
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i

orivate! mit itsWidth: i
int itsLengtht

pubhc: Recrangleting fenint width)
; i itsbength - lens
: itsWidth  width:
}
~Rectangle(i

void Draw();
void SetStyle(k
void FillColort )

\‘.
void Rectangle:Draw()
{
fortint 1=00<4tsLengthits =3
fortint =0 <itsWidthj++)
cout << X"

cout << endl:

}
ShapenDraw(h

void Rectangle! setStvle(d
|
cout << "Serting Stvle {or Rectangle 7 << endi

void Rectangle:FillColor()
i
cout < "Rectangle Filling Color ' 7 endl
- Color:FiliColort:
i
class Square'public Rectangle
b opublic:

Squarelint len}{ Rectangleflenlenj:} \ |
~ Squared {1 i
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Class Name Parent (lass Virtual Class Child Class
Shaupe X X Cirele Ractangle
Color X X Circle Rectangle
Circle Shape, Color Shape X

Ractangle Shape Color Shape Siuare
Suare Ractangle X
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MT<Class, M&DP>=<pvf vitypeparm,orc,Cs.U link>

(B 2> Hygr

No|  Class M&P  {pvi| vl tvpg parn i ore | Cs| U link

% HMHHOIE EO]&

1| “hape | Shapel! yoid o
2 . GetArealt | ves| yes|longl void
3 GetPerimi] | yes| ves! longd void
4 Draw(} | no| ves|void void 0
A SerStylel) yoid void
A Color rgh int 0
7 Color(} void 0
3 GetColorty nt | veid a b
9 SetColor(} int| it ol 8
10 FillColorti | nu | yes| void vold i ¥
11| Cicle | wsHadius int 0
Z itsCircur.. int
13 Circle() int oo U
14 GetAreal) long| void | Shape Il
15 GetPerim) long void | Shape 11
16 Drawl(} void| void | Shape ol 4
17 FillColor( void| void | Calor 10
18 SetStylel) void| void | Shape
19| Rectangle | itsWidth int 0
20 itsEength int O
il Rectangle() int,int o o | 920
2 GetAreal) long| void | Shape 1920
23 (etPerimi} long| veid | Shape JER
A GetLength() no | ves| int | void 20
25 GetWidth(}| no | ves| int| void 19
26 Draw(} void void | Shape 0 119204
X FillColor{} void veid | Color ol 10
2B SetStylel) void| veid | Shape 0
M| Sqguare | Sgaarel) int ol o A
X0 Square() int int 0 212425
3l (retPerim(} long} void | Shape el

Legend
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ovf pure virtual {unction

¥l virtual function

tvpe value = tvpe, method=return type
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ore overriding Class
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M_MT<Ciass, M&P&Pointer>
PClasslink >

(£ 3 ool M2 Holg

<virtual inheritance,

Class M&P&Pointer Virtual | Inheritance | #Class | Link |
Shape *5p) Circle |
Shape 5 Revtangle
Shape 5P Square
Circle Cireie(5) 13
Rectangle | Rectangle(d6) 2
Rectangle | SetColortOx00EE00) Color ]
Rectangle FillColort) 2
Square Souarels) 2
Square | SetColorf0x000iE Color ]
Stuare FillColort} Rectangle %
Suare SetStyles Heetangle 28
Circle 16
Shape Draw( Rectangle 2%
I Square | Rectangle 5
Legend
Class Olass Name
M&P&Pointer Method and Property and Pointer
Virtual ey #L Ry HYs olB
inheritance et EAEC 4Y Fee o
PClans Pontsold fef 2 of&
Link MethodSProperty Tableo] 7 bt sl aie] o
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void ClassinfornationExtracionpBuf

¢
&

whitelpBuf '= NULL)
{
info = Search_ClassInfornationipBug):

iflinfo.attribute == CLASS_INFQ)

{
Add_Tablelinto.class_inheritance_tablel
continua:

}

Add_Tablelinfo,methcd_Property_tabie!;
iflinfo.attnbute '= METHOD! cortinue:
iftinfo.pure_virtual_functiont continue:
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DoSearchAncestor(info. Class,info Methad);
foverndeClass = NULLI
Agpend_Table{overrideClass,info.Class,infe Method):
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{
whilelmaimBuf 1= NULL)

info = Search ClassinformationipBui):
Add Tablelinfo,main_tablax:
ilinfo.attibute 1= METHOD) continue;
do_Search Methoa_Propery_Table
{info,&className, &Link & Vinual):
Append_Tablefinfo,className, Link, Virtualy;
H¥idual}
{
DoVirtualMethodtinfo,&className, &Link);
Append_Tabletinio,className, Link);
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whilelmain table 1= NULL)
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void main(}
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void ClassOptimize(pBuf)
{
CSting deleteindex resultBui;
pSet = &method_property_lable; f/ o= ¥ Z2HE| go|2
ncSat = Sclass_tablel /| Baa A4S TA HOlE
do{
iH{pSet—>Cs && pSet—>Pvi)
deleteindex += do_General_Method_Property_Deletel);
gise ifipSet->Cs)
deletelndex += do_Constract_Method Defetel):
else
deletelndex += do_Pure_Virtual_Delete();
pSet->MoveNextl
hwhile{ipSet->sECF()
dof
deleteindex += do_Inhertance Deletet);
Jwhile(\pcSet->IsEQF(:
resultBuf = Action_Source_Code Delete(pBuf deleteindex);
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void CRedNoteView:DolnhertancaDeletet CMpirfaDbSet ~pSet CSinng pBuf)
g
CClassDbSet~ poSet:
while('pcSet->IsEQF ()
{
ifipcSet->m_ParentClass == ")
{ pcSet—>MaveNextl):conbnue; }
t_ParentClass = peSet-»>m_ParentClass;

pSet->MoveFirst(h
whilelipSat->ISEQFO)
ifpeSet->m_ClassName = pSet->m_Class!
IpSet->MoveNexti:continues}
if'pSet—>m_Used) {pSet->MoveNextl:continue:}
fipSet->m_Link == ") {pSet->MoveNext(continue:}
i Link = pSet—>m_Link:
long mDbindex = pSet->GetAbsolutePostiont 1;
DainheritanceCheckipcSet pSet &resultClass);
pSet->SetAbsolutePositionimDblndex);
pSet->MoveNext():
t
long cDbindex = pcSet->GetAbsolutePosition! &
DolnhertanceCodeDeletelpcSet resultClass, useChk);
poSet->SetAbsolutePosition(cDbindex);
DolnheritanceDeleteAction(pBut peSet useChk);
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