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OSDG: Object-oriented System Dependence Graph

YOSHINARI HACHISU,t SHINICHIROU YAMAMOTO't
and KryosHl AGUsAftt

In this paper, we propose a new control and data dependence graph for an object-oriented
language. We call it Object-oriented System Dependence Graph (OSDG). OSDG shows de-
pendence at fine grained level such as expressions, and enables to analyze composite function
and method invocation on an object precisely. We also propose an idea translating a fine
grained graph into coarse grained one to decrease amount of data. It allows to show a detail
graph of a concerning class and to show rough graphs of other classes. To show effectiveness

of OSDG, we define object dependence relation using OSDG.
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class A { AF— b AV MES
int al, a2; O 4 !
int ml(int a) (...} 9
int m2(int a) { O ROt LS
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}
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}
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class B extends A {
int b; —s  HHEAET
void mb{int n) {
b += m2(n); — =S KED
a2 =b * 2; .
return b; — FIHF— 5 KERD
., 7’
void ml() {...}
y Afl
1 SDG ofl

Fig. 1 Example of SDG.
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Fig. 2 Graph bewteen classes.
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Fig. 3 Data dependence graph at the expression level.
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class A {
int al, a2;
int m2(int a) {
al += a;
return al;

}
}
class B extends A {
int b;
void mb(int n) {
b += m2(n);
a2 = b * 2;

return b;
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Fig. 4 Graph for method invocation 1.

¢ = f(g(a+l, b), obj.h(0));
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Fig. 5 Graph for method invocation 2.
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class C extends A {
int m2(int a)} {
return super.m2(a+l});.

)

int t(A a, int n) {
return a.m2(n*2);

s
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Fig. 6 Graph for polymorphic method invocation.
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Fig. 7 Graph at the statement level.
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Fig. 8 Graph at the method level.

T, F—¥KED, 35182 EL D2 B
THEETREZ G IBE S ot BB E X, ink
out X ATHS., TODIEEIBEDT — 44K
FRRERT.
(2) RkogmLIPANOEE - BEHIKRT 5.
o ZIATY MVEHIK, AV NIV MUK
H, AUVNERE S, K518E R
o VIAMKN, TIGARAVINE, AV K
BB 180E, AU NERBRE, (1) TEXR
L 22AKE [#5 — # K48
M4 %A7—F A MRECLZZ97%ET7 12,
AV FREICZLZY 7728 ICRT. F72, K5,
M6 ZXDREE AV Y FOKNEDT 57 %&byl
T 7 hoT 05,

4. ¥ fifi

ZOETIZ OSDG D&k LT, SDG & Db,
OSDG D ZEfW - REEKRIE L OSDG DA E L
TAT7 V=227 b OEKFBRIZOVWTHERS.

4.1 SDG & DEE#%

2.4 HiTHF7- SDG DREMIZ OSDG TIERD X
IRFEN Tz,

(1) OSDG TIRXONETRITZAT) /20, it
AV FIFCHL R, F—ZH0EEHE
FTHEATF—F AV OF—F 70 —FFRERE

TE5 (33 HEMH).

(2) D27 FAD A NEROBEESRIL, AUN
ZHEN S & member.in, member_out iSO
AV NERBINTHD 2 e HTED (3.1
).

(3) WBHoOFFL, BIUBARAMEED LD
7T ARIDEFMERL 2, ok, #
7 IACAY v FR@BiL e i, JkREY
GADY T RERTBHLEN R (3.1 HiE
). ¥/, SDG D57 — ¥ KEA % HIKR
L, AV vy FREDS S 7 TIREIBEDOT — %
HIEEBRERBELE. S0k, 2V vy FDF]|
Bo7— 5 REBRIEEINTE, AV F
EHOCHL B0 57 2 EE8T H0EN LW
(3.4.2 HBH).

4.2 ZeRERY - BEEIAYSIER

HRIBE ) RY P )IZFET Wz CASEY -V T I v b
7+ — 4 Japid® 2 FAEL T, OSDG 21EHT 5V —
VEREL, TOZERE - BRI FEME T 7.

Japid Tid Java S§EDO# L% Class, Routine*,
Expression, Operator % & 15 DEMAK L 45 OB E
TEFMELTWA, Japid ik V—A70s 5 L%
XL 2R E T — ¥ ~X—Z{kL, CASE vV —Wn
e E BT 5. Japid TIRY — X707 T L%k
B, TabbRPHEETORETENL TWAED,
OSDG DERIZEL T 5,

ZZTIZOSDG DL AV vy FEORMZ, 2D
ZHBIREE, 2V v FIRHBLA, EHAV v FIE
UCHLA, BIBZELIAREZHRVWBI2ERL,
ZOZEEN - REIREZHA, BHZT 0S5 40
JDK1.1.6 O String 7 5 A (153147, 132> A+ J
7%, 48 AV v ) %R, Sun Ultral OEM 7 —
7 A7 —% 8> (300 MHz UltraSPARC-II, 128 MB
RAM) THEFL 7.

F9, Japid 2 & D 4245 FOA TV 27 b (EHiR)
L6128 EDEE (G1) MR IR/ Z L 2 HEEL 2.
Z OFIZIE Operator % & @ OSDG (23X EEBFRO
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Table 5 Time and memory for constructing OSDG.

. Rl eV .
WELTT7 () (MB) Ba bl
kiR 7.1 5.2 4018 2810
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