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A Object-oriented Program Dependency Graph for
Object-oriented Program Representation

Hee-Yeol Ryu' - Joong-Yang Park'' - Jae-Heung Park '

ABSTRACT

Many software engineering tools and techniques rely on graphic representations of software, such as control flow
graphs, program dependence graphs, or system dependence graphs. Existing graphic representations for object-oriented
programs are complicated, reduplicated. We thus propose a new graphic representation for object-oriented programs,
Object-oriented Program Dependency Graph (OPDG). An OPDG consists of class dependence graph, class hierarchy
graph and procedure dependence graph. Other features of OPDG are (1) the representation is compact; (2) the represen-
tation is easy to extend for the incremental development of a program; and (3) the representation can be extended to
provide dynamic information.
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Program Main Procedure Afx. v} Procedure Add(s, b Procedure Increment(z)
sum = o call  Add(x, v) a=a+ b call Addtz. D
1= b call Incrementty) retum retum
while i < 1} do  returm
call Atsum, i)
od
end(sum. i)

(3g 1) o =23y
(Fig. 1) Example program

Ao oA Zzae] tiF linkage grammar®]
production® ©]3 3 ZF<& A(transitive dependence)
&3 gt ‘

Main—A A-Add Increment

Add— ¢ Increment—Add

x_dn y_in A x_out y_out

(38 2) o =232 SDG
(Fig. 2) The System Dependence Graph of the example program

(3 3) oM Z=23M0f| CHEH MRtk D2i= EH

(Fig. 3) The proposed graph representation for the example program

a_in b_in Add out b_out

Z_in Inc z_out
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(2§ 50 Zd 2 Elevator?] C++ 223501 o]
e 29 CLDGE (29 6)3 2k

class Elevator {
public *
Elevator{int I_top_floor! |
current_floor = L
current_direction = UP:
top_floor = 1_top_floor:}:

“Hevator({):
virtual void uptil
current_direction = UP:h:
virtual void downt)
current_direction = DOWN:}:
int which_floor({

return current_floor:):
Direction directiont}{
return current_direction:}.
virtual void go(int floor){
iflcurrent_direction == UP) {
whilet{current_floor != floor) && (current_floor <= top_floor))

add(current_floor, 1):}
else |
whilel (current_floor = floor) && (current_floor > 0))
add(current_floor, -1):}}
private :
add(int &a. const int &bl
a=a-+ bk
protected :
int current_floor:
Direction current_direction:
int top_floor:

"

(32! 5) B2 Elevatore) C++ 24 IS
(Fig. 5) The C++ code of class Elevator

(0% 6) Bel2x S&Y =
(Fig. 6) Class Dependence Graph
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AlarmElevatar(int top_floor) : public Elevator {
public ©
AlarmElevator(int top_floor) : Elevator{top_floor
{

alarm_on = O:}:
void set_alarm(){
alarm_on = L%
void resct_alarm(H
alarm_on = O}
void golint floor){
if talarm_on)
Elevator::gotfloor}:
protected
int alarm_on;

)

(38 7) |22 MarmElevatore] C++ 44 IS
(Fig. 7) The C++ code of class AlarmElevator

> [

(32 8) T I~ AlarmElevatorel CLDG
(Fig. 8) CLDG of derived class AlarmElevator
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AAAG 2ZE ol T2t new A, A
AeS FaA S AHYE YA} G250
Elevator elevator_object(10) %+ elevator_pointer =
new Elevator(10)¢} #& §4& Alg#|4 Elevator
g2 AAME AP} Y2 Clo] S22 29
J2el2 FH2gsid Zd2 Cldd ZH& C29
A g 3&o] U} o)HF 2L A2HA
o Al C1o] A4z AAM C2 FH~ 3 A
oz 3&048 Adsle FEWY £8, C29 2
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At 2o HuAEL EZHE] 9% ol 3
e A (29 89904 Z8l~ AlarmElevatore] 4437}
A4 Z#A Elevator 3HCZ FEUNL dAAs
2 AlarmElevatory] w4 goollAl Ze2 Ele-
vator 3H 28 ZTEDAHE dFdsld FEFP)

(4) 434 ¥
CLDGE T4 zt= iz 328 o
gt 34e 2 diase Y2 wd EF
Z7F ZJAEE F8M utEojn ZzE Ao ¥4
2 ozl Fdzd A F2E Uehdr] 97
YA ARED. dYHL 49 Fgx9 Ay
Masst 39 ZH29 M4 HAE olgol
HEo ¥y 3Ze) YAsH ol A WiAE=S
FAA FHoz vAgHE & e iy AYS
o} wald, CLDGE $H o2 bigss 714 o4
€ AR FAFLel FHsFE HENE #E
B9 Zdllze] M vlisoN &9 FHre RE
7Hed BAAE ogAy MY Moz ¥ o
A s&o] WA Y 2A2Y s wAz g
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AgY APl 4 559 v M@t o}
FAE e 32U RE 5P EHAE HHo
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& (28 9= $9) Elevator, AlarmElevator 2
2:7ke] AZTzeG 3 FUA S B A9 Z
29 Wiars FE, M fasERe U¥Y 58
g tdez dAsed EHEE= CHGelth CHGE




2572 BRI ENaIEE =2X MR M10=(3B10)

44 22 Elevator® up(), down(), which floor(),
direction()%5-¢l @2=7} 3t Edl& AlarmElevator
2 &5 vAE BAE 44 rlihs Pdez d
Aste] @8k, Elevator 29 go() 7Hd dlAs
o} AlarmElevator 229 go() 7H3 WA= o
#4 HYg BHez ddsld dIY 5Eo LAY
o o5 2 shi}e] wicg MdE £ dE FH v
AgE FHHCL

(12 9) |2 A&T= Ja=
(Fig. 9) Class Hierarchy Graph

23 Z2AIFH &4 12 Z(PRDG)

PRDGE Z#29 Z wis, 5 Z2A R,
mainOF5e FEPh PRDGE 7 &43 e o
gt Alo] F&HA AT 7 F3e H5Ed A A
g 44 BHoz FHFEHANE 9Y ZEANF
olg] PDGS Tou AolHE AW AL A9

main{int argc, char **argv)
{
Elevator *e_ptr;

if(argv[1])

e_ptr = new AlarmElevator(10):
else

e_ptr = new Elevator(10);
e_ptr->go():

cout<<"\nCurrently on floor:"
<<e_ptr->which_floor()<<"\n";
}

(32 10) main()&=ef C++ AAJE
(Fig. 10) The C++ code of main() function

BRe B A AANA & A, O¥4Y &
22 HHEY 9% o¥A 33PN, FY2 das
53¢ FASI A% vas 3EEY AL #9
Zy29 Ho Y% 35 APDL A28 TEE
th (2% 10% main()¥5ol i C++ A2RE0|R,
(2" 1)e &2 2d2 PP g 5% Mo ¥
#slo] 2l PRDG °lth.

(222 1) main() &2 PRDGSL FelA A
(Fig. 11) Class relation and PRDG of main() function

3 28l= 3y #4

ANAG z2aPe] EFL A & =M A
sl OPDGE Ad 2d2d dig 7479 CLDG,
2 43243 dyd EEE A¥CHS, & vx
= 94 53 AR} manO¥s EHE AT
PRDGZ T45ol 7|&9 Wirg o tdsta 3
ot EEY + A =P OPDGE 74E o A
a71% 728 OPDGY Z7ld A% F& &5E
2 <E 1> vehdn,

OPDGS A71& main() ¥59 Size(PRDG), &
§ Z2AA Size(PRDG), F#29 Size(CLDG)S
goltt. ztzte] A7 E AAsE AAAY AL
o}z 78]

Size(PRDG) =n* ({1 +v +c* (1 +p*2 +i* {1 +mw)
Size(PRDG) =m+n*W +c«{1+p*2 + p*2
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Size(CLDG) =d * (m+m=* (1 +p*2)
+m*m=n*v+c*(l+p*2)

Size(OPDG) = Size(PRDG) + Size(PRDG) + Size{CLDG)

(E 1) OPDGY I2|0f| F&g F= 24
{Table 1) Elements affecting the size of OPDG
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