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BRELE 2 TIRMALE T O0SDG % SDG M5 B 1F X 7 i O0SDG MR & U & O0SDG #
BEA] L8 34 I A MU R B9 TR,

1 54 7 5 i B B9k B 43 4R

1§ 50 0 2 40 4 B B 76 35 10 B Ceontrol flow graph, B 7 CEG) L 8048 BLIE (data {low dia-
gram, & FF DFD) | 2 B 4% # 7 B (control dependence subgraph, fif # CDS)  # i 4k & 7 B (date
dependence subgraph, ff f DDS) , i1 B # 8 F B (procedure dependence subgraph, & # PrDS)#
12 /7 45 ¥ B {program dependence graph, @ ¥ PDG) R0 R 8 7 £ 59— R g R4 T 2. 8
ERFBFHE (construets) A /MEST (n ot ZHEOMEBERLCES W ETSZHENEA
18] B R A AR R 0 AR R e R L S, T S U, SDG R i — A R RO Fr— 4
SEREE R (PrDGOR AL B B fric B £ E E. PDC AR RS T 2T PrDG A4
BHRE NSRBI SDG W LA kAL 3 # () &9 50 45 9% R 0 3 88 K B #ofh 8. SDG
AHRERST BERGHMERFE TS SUBR RN AFARE 25 D5 TLEES
ot BRERARRTE BT LA R SDIG AT 48 4 5 AL A R L 38 R 35 6 1 () R &R A0S . B L R R
Giny SDG HAEWZ R ME 1 FRdy C -+ BFE.

CEl  class A{ main ()
public: {
ME2 AO

51 A Acbj; //Instantiaion
5z B Bobj: //lnstantation
S3  Acbj.do sumething(); //Polymaorphic cali

ME3 virtual —~ Ay
ME4 virtual void do something€) ;

MES . void set_x(int) S Achi set_x(in); //Simple cell
' S5 Bobiser_xCinty: //Inherited method
CFg  class B;public Af ’
publics
ME7 B
MEZ ~B();

ME4 void do something():

Metnod header node'-
| Class header node &

fﬂ Polymorphic method node &
—— Polymorphic choice edge @
= Insuntiation ¥

~—» Class merbership edgt-@

—+——> Irheritance edgc@

—— Simple call cdge®

. — i Polymorphic call edge®
\MEQ MET_J MEE @7 Tnherited methed edge ¥

A C4 -+ program and its C(EDG representation
Bl C++#EH R RKOEDGRT

HTREFRWEARBRT AEAREERCZAE R SRR M — R F AR,

el S| FEFMESRAMETRBFNETFE WRERTEHCHDEABERREZ
[ B9 &k AR O 28, B W7 #2082 T & (visible-method-class-hierarchy-subgraph , f %8 VM-CHS)H
Ak CHS P& 8 8 Ml W7 8, 1B B %18 B B (virtual-function-call-graph , & £
VFECGH A Bk C+ +/Java IS E 0 M B A &,

g2 MHCHBBERE RS .Y EEDR UEHREEFTMYSEFMNIEN. 035
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Canurol_dependence subgraph & | [ Conrel flow_graph Procedure depcndence}__
Y

Class depcndcr\.cel

subgraph su'Dg:raph'(a' |
e I—'_‘\ ¥ 7
Daia dependence subgraph ¥ P Ubject: .
| Feacene . Program dependence subgraph™ |oriented 7) Classéhierarchy Sl-lbgmﬁh ©
= CoxXtension
Pmcedure. dependence S”bg@ J Control dependcncel Data dependence |
: subgraph . subgraph )

[System_dependence graph®)

Obiect-Oriented system dependence graph]
5y _ T OUBDG
Constructing order ™

OENEHFE ORHRE Q/EXAFRH. DERRETH QERENFE CARAGKER,
OO 7 WA FE SR T, (o m X e R DD 85w

Fig. 2 The comparsion of OOSDG and SDG
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TCEHAEBERTFREARARREFENEMZIAAY . FLUAR-TREFHNEZHNBERR.

BHERTFE S FENTHUSERER R T HAXE-—ARSErA L. FEFED
FEEZTLBAHBL. GN. AEE - HRSHEBENBEUESRDEEEN. IR ER 2R
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2.2.1 OOSDG BG4 &

FEODSDG B, FEBIIFHLEL. FETHSEETIMEEME.

s BHES RE-BUERTENITH FETERTDEMEEELMTEZONHE. (1) X5
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Wt RHAHSA. TR FEAERFRBN, F X EFENE LHREREULMNLSIT
ZHNBEHERE RZHAROMBRPBEAFMNES L. FEETRTHEETLENAXRBN~
TES G BFEERES . AEEHETREBEERTENA BN EHETNSEEMN. HR.C++
REEFEFEFANEMN L XEE virmnal BREZEFERESEEEN. RINAHBLN FEERE
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L m B RS EP NS TERBEFETHAN, FUBEYERRRE FERNRER. W
BLHREEFETAAMSASERE T SHMARNEB SR (D AL EIHTEDS
TEXMAEWERT Y REMRGNERBRRN FENRERRRLE - %m CIDS. £
MAETNEET T HEADNSEE FEMALERAREETBA DG AR BEENEEXT
EXNBT I EMFRADES. RITBEL--FREBRAIRERRACH S MEMW EHEEPE
XMW EEREGE N ERHAHSE A

MMEERE AWE RSP, — A2 LLE A 0 a6 R AE new RIS — 42K
WA ClEFACe o, MG — Tt C2 MMEmBaDEENERE. BT R RXFEENHEA
AR LR A1 s CIDS B, 76 C1 sl hmpi B A — NIE AL R, A 208 a4
WHSEEMC2ANE RO REEER RITAE DS N, EARMBMAZSH AL AL
SWEEAUES CCHHEREPESRARESRL SR

REeRFE . HAEESATEAFERBERATECIDS W AERANME EHE DT 2HEA
MERFEROOSDG. CHMBEMNBEAFAMALAOF S ESRAFAAESRAGLUEY
SHESEEAVNESH LA HEEER. ERAMEBEANSHAT VA EABBELERIILESE
AMESHINGEZH. —PHFAMBEERZEMN OOSDG W B AHRERLERENC SKENTS
FoR.EMABRFEEIANTERWFMERTEASEWEME CIDS &R, £ — T ERA
BN EBL AL FHEHA extern. Bt AR —TE1 CIDS I HEFXHES.
2.4 0QO0SDG g Ei%

& % Q0SDG i PrlS,CIDS,CHS,CDS 1 DDS 3 5 3404 B, BT L, AT & O0SDG
B2 B M W s B 0 PrDS R 04 9, 3% CHS 8930 &5 # N e 31 Tol &Y I 158 4K TR M & CLDS,
CDS # DDS, T BT OOSDG it . B T CHS p M R P —— m BB A X BT EE
3548 CHS, BF LA BT B 0 RE 15 CHS M. T4 i OOSDG #H . FA LB ER
HE, B A RS T ES e CFG M TIFG. 15 68 28 2 W a0 #4454 L 4 18 N IS 20 T0 89 RAR
HEFPRCHIBEETNBERETE. yTHECHFEMHPDS, BEE AL BEEE
FEYPDSREATRCTHFEANEDNCFEm M8 PIDS. BT HERRFERPIEm L En
HESEERAT MM CPEETUNBRHE BERSFAELETHE m v PrDS K#EE
POk s ME S PIDS; M WA ARSAERHACHPEE LA R . NEXREHNE
o WMESLM PSRBT FERE T PDS UG, Bk & 1 —FHE CIDS,
CDS #l DDS (S Fr 1-,DDS 7 DUE ST COS #é i Z B A BRIER B LA LB ED. RE &
1 B Connect () 58 ¥, H 0 12 74 (binding edges ) B PrOS 1 f G- R AN E BB A T LA
055 & E Rk HE OOSDG MB M EBE —# RIF AR A E M8 i (summary edges), #
BEEEH N BEEAMEERUE AN RESHASAMISHHSE L.

HMER R

BWAEREP REEHEEANBERE

Wi E ¥ P Q0SDG

Start ConstruetQOSDG ()

fe RRYBEPHLEERFECHS, #% CHS ¥ U NI TH M R AR Y PrDS, CIDS, CDE A

DDS. TEHHEBEDL®Y 7T CHS «/

1 for 1 %442 CeCHS
2 BIAChHEBRHETHFE
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3 for 2 FPECHEHEFE m

7 Hyom bR R

8 £ R 98 % B B0 HE S A T b B e

9 Hmirsg,;

10 KRN RITHWEERL;

11 A B s R AT (PrDS)

12 endfor 2

13 for 3G REPFEm

14 If ST m B RICH W
15 S H By o B R R

i6 HRMEAHEE,

17 else A W

18 HHom BT EERERE,
18 endii

20 endfor 3

21 hHEANER T HEEHEECIDS;
22 endfor 1

23 BAFEFHIEHTECDS;

24 B EEKE T A (DDS);

25 AR % Connect ()

26 4 eE ¥ buildsummaryEdges (3 5
End ConstructOQOSDG
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Lo [l A - A8 e K9 5 B AT BB AT B0 U Y Z R 78 OOSDG L 3 7RI B — # B W i
MEARRFESHIAMELSEER, KERBEZIRWANRAENRE. STASSHEY T
W, EENERBRIAMN -BS. TUESREEEE T T ENBERRBELNIEXRLE
WA,

EEINA S FRE . KIFEN . HTRAFRUF R MBEZEESIH . RANEE M BiEHL
MEM R AR TN E M ZEE AR TSR R H, ATTHEER T
AR AR R T B E DL VDT 7RI TSI T AR 40 &P g BT A B BT BR L T RLALE O0S-
DG Y S ot T Pl i M — B9800 b o B 9 00 A T P A o R e g 24 B B ds A
I 3G

Deperdence grapn for_ 5 (Set of swtement in_the ~¢_j—’r|——__:|(;la$headﬁr Tk - Pcil]{émrphlc l
methed M in class A b’.iue in s method ®Y Class member- hnherltance eall = B _
i ship edge™ edge ™ 18t of statement in the ;
——— slice 1 its methed :
[kpendence wraph lor W“et of staternent in the] '« ———" [Classheader (B}
method M in cless BE 'lece in its method JUdb&‘\ mernber - ——
= ship edge v
(ay Comgile tine polymorphie slice “hy Run -Time single sice
(a) mFIEBREWE (b)Y EFTEwm A3 e

(D3 AT 7 o M AG R, DK Beh a7 5 MBS TR B, B
ERFENFENE A, DR AN G WA O F R A

Fig. 3 Compile-Time polymorphic and run time-single slice
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3 HFit5BEMIE

RATWE OOSDG W EBWA N THEFHTA NN AN EFR I . BFrEREFY . £
R &A1 O0SDG FR B A WA AAEm i R BF A4 IR, B P LR T RS
AT — & M LAERE & OOSDG &y ol b 99 — 4L M i %f R 9T H HE AR GE 2 b &
RGP AHMREBRFHHIEG. R NEARERETIMBRRAETIN. B4 EFHE-
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Abstract . Inn chis papers a scheme for extending traditional system dependence graph bascd on object orients-
tion is presented, i, e. » an object-oriented system dependence graph (OOSDG) suitable for object-oriented program
is constructed by combining SDC with CID8 (class dependence subgraph) and CHS {(class hierarchy subgraph).
The extension of syntax and scmanties and funcrion of SDG are discussed. Meanwhnile, the algorithm {or construet-
ing QOOSDG is previded, and application aspect is also analyzed.

Key words: system dependence graph; object-criented system dependence graph; constructing algorithm; pro-

gram analysis; program slicing
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