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Wi Azpdel el 2(intraprocedural  slice) it

Ab&3tl ol Horowitz:: A} 28] &2 1)
(SDG: system dependency graph) 2, PDG2)
FHIIHZZAM R ARHQ Sefo) iz
Fohe FnFS AEh Ay o)A
< Fol W] ol oJaiM e F=
REFdEe Aot TzaHe HAE
(declaration), ¥ FT(assignment), A o] &
(control statement) §9 2496 g3 Fi-
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Azl wah, Ee] AAAG Sehe] ol A
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A 2R

sl ZFR E9 ﬂﬁgﬂﬂlﬂ 55 e~
(matrix)® A ske] &elol g & dojejiuo
22 FEate] &85 WS AAlsk: A
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2. TR Lofold 14

2.1 Eeol 2~ E7IW
@ =119 F& g

(PDGiprogram dependency graph)
thel pxoA] Al (control)9} dlo]H(data)
2 v)ster ZRoagge] m1eful Al HUR e
vh, <29l 1> PDGO] <8 E¥sHH ER
iellipse)& - ZH(statement)S A (rectangle)
& Alo]W-(condition -‘:—!l('irclc)f; Alo] F &
o) ®oli wasied A (solid edges) e diol

774 (dashed
o

B} % 4 (data

edges)2 Alo] 3 (control dependency) <

dependency) ] 2L

el 32 9l th{Anand Krishnaswamy,1994).
S1t n=2;
P22 while(n <= 100)
{
=3 div = 2
>4 flag = 1,
P5,C5:  while(flag && div <= n/2)
{
P6,C6:  if(n % div == 0)
ST flag = 0;
S8: div++;
}
PO.CO:  if(flag)
S10: cout<<n;
STt nt++,
}
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)8k CDGlclass dependency graph)it
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tree) 3 B ol PDGE) directed multigraph®]
gteuele] A dlojeiel Alofe] Wii-dz}
2 o] & E(interprocedural flow)& THETH
<2y 2>% SDGE BESTHAW zZH U
L PDGS T3 (Horowitz $;Reps T and
Binkley D, 1990).

Fef 2 (class) &
RRCRY

1 : void main0)

2

3t x, V.

4 1 R(&x, &v),

51X =X

61y =

7}

8

9 : void R(int *x, *y)

10: {

11 if(xy == 0)

12: *X = *x + 1;
13: else if(xy == 1) {
14: Xy = XY+ XX
15 Rx, v)

16: *X = *x + 1,
17 }

18 else {



19: *X = *x — 1,
20: *y = xy - ]
o1: R(x, y);
22: }
23}
void main
X ity REx 8y) x=x YTy

<y 2> Axd L5 a2 =(SDG)

® T ~7F Mg
(CHS:class hierachy subgraph)

FH2AZE X3 71EFHA 840H
A4 4 B Al(inheritance relationship), "j&%
9] A (composition of methods)g X & 3o}
ady, FHFH 0] B FHL XY E
o 3 FEAEHAES {83 ABE ¥
stoh, <19 3> FHaAlE AMEieEe)
T do|

class classA{

private:
public:
classAQ;
void anything();
|3
class classB : public classAf{
private:
public:
classB();
“classB0);

void anvthing();
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#include <iostream.h>
const double PI = 3.14159265;
class circle{

protected:
double radius;
public:
circle()
{ radius = 0.0;}
circle(double rad)
{ radius = rad; }

double get_radius() const
{ return radius; }

double get_area() const

{ return Pl*radius*radius;}

h
class cylinder:public circlef
protected:
double height;
public:
cylinder() : circle()
{ height = 0.0;}
cylinder(double rad, double ht):
circle(rad)
{ height = ht; }
double get_height() const
{ return height; }
double get_height() const
{ return height*get_area(); }
I8
class hollow_cylinder:public cylinder{
protected:
double inner_radius;
public:

hollow_cylinder():cylinder()
{ inner_radius = 0.0; }
hollow_cylinder(double outr,

i

double ht, double_inr):cylinder(outr,
ht)
{ inner_radius = inr; }
double get_inner_radius() const
{ return inner_radius; }
double get_volumn{() const
{ return PI*(radius*radius-
inner_radius*inner_radius)*height;}

b

void main()
{

circle ¢ir(10.0);

cylinder cyl(10.0, 15.0);

hollow_cylinder hollow(10.0, 15.0, 5.0);

cout<<"Radius of circle:”
<<cir.get_radius{)<<endl;

cout<<"Radius of cylinder:”
<<cyl.get_radius()<<endl;

cout<<"Radius of hollow:"
<<hollow.get_radius()<<end];

cout<<"Height of hollow:"”
<<hollow.get_height()<<endl;

cout<<"Area of circle!”
<<cir.get_area()<<endl,

cout<<"Area of cylinder:”
<<cyl.get_area()<<endl;

cout<<"Volumn of cylinder:”
<<cyl.get_volumn()<<endl;

cout<<"Volumn of hollow:"
<<hollow.get_radius()<<endl,

cout<<"Height of cvlinder:”
<<cyl.get_radius()<<endl;

<E 2> 9A Z2ad

@ RIS o] 73

F EZ I3W(main)S MOSE &1 FHhx
= MCO, MC1, MC2, .., 228 E>= OBJ,
OB1, OB2, .., &= Fl, F2, F3, 2 X7
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V1 :

MCO:
MCl1:
MCz:

MO :

OBl :
0B2 :
OB3 :

S2t

MCO :

V1

OBl :

)

0OB2 :

S22
F1:
S3
F2:
54

#include <iostream.h>
const double PI = 3.14159256;

void main()
{
circle ¢ir(10.0);
cylinder ¢yl(10.0, 15.0);
hollow_cylinder hollow(10.0, 15.0,
5.0);
cout<<"Radius of circle:”
<<cir.get_radius()<<endl;
cout<<"Radius of cylinder:”
<<cyl.get_radius()<<endl,
cout<<"Radius of hollow:"
<<hollow.get_radius()<<end};
cout<<"Height of hollow:”
<<hollow.get_height()<<end];
cout<<"Area of circle:”
<<cir.get_area()<<endl;
cout<<<"Area of cylinder:”
<<cylget_area()<<endl,
cout<<"Volumn of cylinder:”
<<cylget_volumn()<<endl,
cout<<"Volumn of hollow:”
<<hollow.get_radius()<<endl,
cout<<"Height of cylinder:”
<<cyl.get_radius()<<endl;
b

class circlef

protected:
double radius;
public:
circle()
{ radius = 0.0;}
circle(double rad)
rad; }
double get_radius() const

{ radius =

{ return radius; }
double get_area() const
{ retwn Pl*radius*radius;}
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MC1: class cylinder:public circle{
protected:
V1 : double height;
public:
OB1 : cylinder():circle()
Sl : { height = 0.0;}
OB2 : cylinder(double rad,
double ht:circle(rad)
S2 ¢ { height = ht; }
F1 : double get_height() const
S3 { return height; }
F2 . double get_height() const
54 - { return height*get_area(); }
I
MC2:  class hollow_cylinder:public cylinder{
protected:
V1 : double inner_radius;
public:
OBl : hollow_cylinder{():cylinder()
S1: { inner_radius = 0.0; }
OB2 : hollow_cylinder(double outr,
double ht, double inr):
cylinder(outr, ht)
S2 { inner_radius = inr; }
Fl: double get_inner_radius() const
S3: { return inner_radius; }
F2 : double get_volumn() const
S4 { return PI*(radius*radius-

inner_radius*inner_radius)*height;}
H
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MCO MC1 MC2
tircle cyinder holow_cyfinder
(Loez ]
(] o8 083

main()
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<ad9 5> AAFH2: FTH 2HZ(0CDG
: Object Class Dependency Graph)
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(Y el o] &)
9| stepl | step2|step3 | stepd|step5] ...
1 1 2 16 20 *
2 3 25 24 *
3 4 34 38 *
4 5 17 21 *
5 6 23 17 21 *
6 7 32 17 21 *
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> sk ey oAl sEe] ded
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o] AL (3244 MAH EEYH A9
29 APRE HolEE do]E o] 233}
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struct modullist{
int order;
char modulnamel[10];
char symbol[5];
int inheritorder;
int valuel10];

5

struct nodef{
struct modullist moddata;
node* next;

S421 -

class modulinklist{

private:

node* head;
node* currentposition;

public:
modulinklist();
“modulinklist();
b

(a5 £Ag2E)

struct execpattern{

int ordernumber;

int step[]{10];

5

struct execnode{

struct execpattern patdata;

node* next, previous;

5

class execlist{
private:

node* head;
node* currentposition;

public:

execlist();
“execlist();

struct node{

(A3 Held)

<E 5> dagF

struct modullist moddata;

node* next;

node

dala
head —»| data o—p | dab
— | data o> —»

nult




struct execnode{
struct execpattern patdata;

execnode* previous, next;

b
execnode
previous | paldata [next
‘—
head —p | | Pt ] patdsta
Ly =4
+ paldata . patdata | nul
- . -
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#include <iostream.h>
#include "timer.h”

class OpenMessage()
{

}
class MsgOpenTimer()
{

}
class

{

MsgOpenWash()

}
class MsgOpenDry()
{

class MsgErmror()
{

class MsgOpenlInit()

{

void main()
{
in¢ keyinit = ¢

Onendlessager msg)



MsgOpenInit();

while(1)
{

break;

switch(msg.task){
case MsgOpenTimer:
MsgOpenTimer::opentimer(msg.
task);break;
case MsgOpenWash:
MsgOpenWash::openwash(msg.
task);break;
case MsgOpenDry:
MsgOpenDry::opendry(msg.task);
break;
case MsgError:
MsgError::errorcheck ();break;
default: break;
}

<E 6> 9AFZ=

#include <ijostream.h>

#include "timer.h”

MCO:
MC1:
MC2Z:
MC3:
MC4:
MCh:

MO:

Vi
Vi

OBI:

void main()

{
int keyinit = 0;
OpenMessage* msg;
MsgOpenlnit();

LP1,S1: while(1)

{

C01,52: switch{msg.task){

S3: case MsgOpenTimer:
MsgOpenTimer::opentimer(msg.
task);break;
54: case MsgOpenWash:
MsgOpenWash::openwash(msg.
task);break;
S5 case MsgOnenDry:

MsgOpenDry::opendrv(msg.task);
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S6: case MsgError:
MsgError:errorcheck();break;
S7: default: break;
}
}
}
<E T>EHE 9N IZE=
MC&
OBt MsgOpenint
1 MC2
MsgOpenTimer | | MsgOpenvvash MsgOpenDry MsgError
<a¥ 8> HAZHE T 1AW Z(0OCDG)
(AFHE HolE)
2= %] | stepl | step2 ] step3] stepd | step5 | steps | &
1 1 2 3 4 *
2 5 6 *
3 7 8 14 5
4 9 20 7
5 10 | 30 7
6 11 40 7
7 12 50 7
b EEA
b EAE 2EY SN sES] WEY
> F HAE =7 wrEdigt A& F A3}
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1 MO *
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10 MO 54 30
11 MO S5 40
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13 MO S7
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20| MC3 "
50 MC4 *
66 MC5 *

P * start
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