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Table 2 Number of nodes

N Lo L, Lo C
Py 169 119(26) 114(27) 103(34)  180(11)
(—29.59%) (—32.54%) (—39.05%) (+6.51%)
P, 211  166(22) 153(27)  136(28)  231(20)
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(—18.11%) (—23.05%) (—27.16%) (+11.11%)
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(—8.75%) (—16.70%) (—18.69%) (+8.75%)
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Table 3 Number of edges

N Lo L1 Lo C
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P4 3360 3135 2791 2750 3360
(—6.70%) (—16.93%) (—18.15%)
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Table 4 Number of cells of control tables

N L Li L C

P,y 0 59 87 176 O
P> 0 81 125 183 0
Pz 0 26 45 102 O
Py, 0 150 212 237 O
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Table 5 Sum of nodes, edges and cells of control ta-
bles

N Lo L1 Lo (@]
P, 1104 1011 1018 1053 915
P> 1698 1634 1614 1609 1704
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P4 3863 3744 3442 3396 1811
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06 PDGOOOO [ms]
Table 6 PDG construction time[ms]

N To L. Lo C

P 102.53 80.789 80.573 74.48 69.258
(=21.21%) (—21.42%) (—27.38%) (—32.45%)

Po 191.01 161.792 157.557 150.603 129.192
(—15.30%) (—17.51%) (—21.15%) (—32.36%)

Ps 187.84 161.494 156.074 147.365 157.712
(—14.03%) (—16.91%) (—21.55%) (—16.04%)

Py 739.172 708.597 607.979 585.679 281.638

(—4.14%) (—17.75%) (—20.77%) (—61.90%)
Celeron-450MHz-128 MB(FreeBSD)
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Table 7 Average slice size[# statements]

N Lo Ly Lo c
P, 94.21 95.21 95.21 95.21 94.21
(+1.06%) (+1.06%) (+1.06%)
145.00  147.44 148.28 143.22
(+1.24%) (+2.95%) (+3.53%)
P3  46.80 48.27 48.27 52.50  46.80
(+3.13%) (+3.13%) (+12.18%)
178.52  178.57 178.57 173.43
(4+2.94%) (+2.97%) (+2.97%)

P> 143.22

Py 173.43

00000000000000000000000
0000 5-30%0000000000 600000
00000000000000000000000
10fms] 000 D000

00000000000000000000000
15-60%000000000 0 600 limit = oo 00
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000 P,0 70(ms] 00000

gobooooboobooo
gobooooooooooooooobobooooo
goooboooooooooooOoOoOooooOooon
goooooooooocooobocoOooooooobo
000000 700000000O000LOL, OO
1-3%000000000000ooooooooo

boooooodoooooobobooooooo
000ooo00 6Hlmit=1000000000000
ood

Emit 00 001020 0000000000000
gobooobooooooooooooboooboobo
O0Ly O L, O0D0OO0O0DOO0ODOO0O0O0O00O0o00oon
gooooboooooooboobobooooboooao

L,O00 p4,O00D0O0C00O0ODODOOOOOOOOOO
gooboooooooooboobooooboobboobo

O05000000006Emit=1000000000

0000 limit=2000000000000000
0000000000000000 300000000
limit=10000000000000000000
0000D000000000000000000
0000D0000000000000000000
000000000000000000000000
limit=100000000000000000000
000000000000000000000000
000000000000000000000000
6.3 0000
0000D0000000000000000000
00000000000000000000000
000000000000 (2,[7]000000000
000000000000000000000000
000000000000000000000000
0000000000000000
[[0000000000000000000000
000000000000000000000000
00000000000000000000Olimit0
000000000000000000000000
000000000000

7. J0O0OOoQoOoOOd

O0ooooOoPDGOOOOOOOODOO 200
gobooooooooooooooooobooobooo
goooboooooooooooooooooobooo
gooooboobooooooooooobooboooooo
gobooooboooboooooooooboobooooo
O0ooooooooooo0 00000000
Oooooood mit=100000000000
gooooooooooooooooooooooo
goooooooboooobooooooobooboooon
goooooOooooooocoOoooooOoboboOooo
oooooocoobooooboooooobobooooo
gbooobooooooooooboOooooooboo
gooooooooooooooOooooooboo
gooooboooo

ooboooo0oO0Java0D0O0O0OO0O0OO0OODOOD
goooobooooboooooboooooooobooo
goooooooooooboOoooOooooooobDo
gobooooooooboooooOoobooooboboOoooo



gooooooooooooooooo0ooooOooooOoooboOoooo

goooog

00 00000000000000000000
0000 (A)(2)(00D0D0:10139223) 0000000
ooo

(1]

(2]

(3]

(4]

5]

(6]

(7]

8]

(9]

(10]

(11]

O O

Aho, A.V., Sethi, S. and Ullman, J.D., “Compilers :
Principles, Techniques, and Tools”, Addison-Wesley,
1986.
D. C. Atkison, W. G. Griswold, “The design of whole-
program analysis tools,” in Proceedings of the 18th
International Conference on Software Engineering,
pp.16-27, Berlin, Germany, 1996.
Horwitz, S. and Reps, T., “The use of program de-
pendence graphs in software engineering,” in Pro-
ceedings of the 14th International Conference on
Software Engineering, pp.392-411, Melbourne, Aus-
tralia, 1992.
Korel, B. and Rilling, J., “Dynamic program slicing
methods”. In Information and Software Technology
Special Issue on Program Slicing, vol.40, pages 647—
659, 1998.
M. Shapiro, and S. Horwitz, “Fast and accurate flow-
insensitive point-to analysis,” in 24th Annual ACM
SIGACT-SIGPLAN Symposium on the Principles of
Programming Languages, 1997.
M. Weiser, “Program slicing,” in Proceedings of the
5th International Conference on Software Engineer-
ing, pp.439-449, San Diego, USA, 1981.
P. Tonella, G. Antoniol, R. Fiutem and E. Merlo,
“Variable precision reaching definitions analysis for
software maintenance,” in Proceedings of the Eu-
romicro Working Conference on Software Mainte-
nance and Reengineering, pp.60-67, Berlin, Ger-
many, 1997.
The Wisconsin Program-Slicing Tool 1.0, Reference
Manual. Computer Sciences Department, University
of Wisconsin-Madison, 1997.
goo,o00,00,«0c000000000C0C00000O
goooobobooobooooo, 00000, 99-SE-122,
pp-17-24, 1999.
oo,o0,00,«0000000000000C0O0C0O
gooooooo,, 0000, vol.37, no.4, pp.536-545,
1996.
0oo,0,00,00,«000000000000000
Oooo,, 000, vol.J78-D-1, no.1, pp.11-22, 1995.
goooobooooooooooo

goooooo

oo 0Ood

Ji1o0000000000000 120
gooooooboooooboboooD
pooooooobooooooooooo
ooo

oo 0Ood

011000000000000 1300
goooobooooooboboooooo
go0ooboooooooooooboooboo

oo O

0O900000D0000000 1100
oo0oo0o0o00000000000000
gooooooooooooooooon
goooooooooao

o0 00 oooo

0O54000000000000 590
ooo0o0ooo0o0000O00000000
0000000 8900 610000000
oooooOoooooooo100000
000000000 3000000000
0000000000000 D0000O0



00000000000 ’xx/xx Vol. Jxx—X No. xx

Fig.1
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Sample program and PDG

Fig.2
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Slice of slicing criterion (5, b) for Fig.1
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Local Dependence Relation
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Merging Nodes

Fig.5
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Slice of <9, g>
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Slice of merged node

Fig.7
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Control table and slice of merged node
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Node decomposition
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Sample programs

Table.2

PDGOOO
Number of nodes

Table.3

PDG OO
Number of edges
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Number of cells of control tables

Table.b
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Sum of nodes, edges and cells of control tables

Table.6

PDGOOOO [ms]

PDG construction time[ms]
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Average slice size[# statements]



