
An approach for virtual method call resolution with an assumption of
a variable type

∗ † ‡

Summary. In static analysis, virtual method call resolution is an im-
portant technique. Several methods are propsed for detecting all callable
methods precisely. In a case of program comprehension, call relations
should be taken on assuming a variable type. This paper proposes a
new approach for resolving dynamic binding; our approach identifies
variables affected by type assumptions and then consistently resolves
dynamic binding. In an experiment, we compared call graphs made by
existing methods and ones made by our approach, then confirmed the
effectiveness of our approach.
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2:

1:

ANTLR 1,201 11,971 14,616
Apache-Ant ANT) 1,286 11,549 15,972
Apache-Tomcat Tomcat) 2,681 28,462 36,505
Batik 5,236 41,557 49,825
JEdit 1,132 7,998 17,516

(KS) 4,446 41,106 46,848
Torque 2,589 24,975 25,267
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2:

ANTLR 19,487 2,731 (14%) 680 (3.5%) 3,552 121 (3.4%) 42 (1.2%) 14,794 386 (2.6%) 133 (0.9%)
Ant 18,496 2,420 (13%) 873 (4.7%) 4,317 155 (3.6%) 64 (1.5%) 9,030 345 (3.8%) 165 (1.8%)
Tomcat 46,793 7,700 (16%) 2,077 (4.4%) 8,155 348 (4.3%) 136 (1.7%) 24,425 1,054 (4.3%) 272 (1.1%)
Batik 69,093 11,997 (17%) 2,077 (3.0%) 21,284 933 (4.4%) 297 (1.4%) 30,567 1,829 (6.0%) 835 (2.7%)
JEdit 12,907 1,331 (10%) 163 (1.3%) 2,670 137 (5.1%) 45 (1.7%) 6,698 192 (2.9%) 59 (0.9%)
KS 71,253 9,715 (14%) 2,158 (3.0%) 10,481 873 (8.3%) 542 (5.2%) 26,408 1,082 (4.1%) 427 (1.6%)
Torque 40,964 4,841(12%) 756 (1.8%) 5,710 345 (6.0%) 145 (2.5%) 14,731 747 (5.1%) 211 (1.4%)
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3:

ANTLR 1 9.323 5.5 44.93 4 15.83
Ant 6 11.41 3.5 5.906 2 3.564
Tomcat 13 93.8 5 16.47 2 12.86
Batik 4 19.15 4 20.15 3 18.48
JEdit 2 3.92 3 4.089 1 4.051
KS 3 85.41 3 15.32 2 19.39
Torque 8 51 6 75.48 3 171.7

4:
VTA

ANTLR 10,101 62,463 8,057 38,029
Ant 9,246 32,263 7,751 19,109
Tomcat 22,701 131,544 18,572 60,005
Batik 31,809 207,412 25,928 78,550
JEdit 7,151 23,816 6,463 18,195
KS 31,959 123,136 25,973 74,381
Torque 18,850 77,045 14,249 32,926

5:

ANTLR 1 43.91 53 526.9 13 133 840 1666 13 140.8 592 1500.9
Ant 3 146.3 69 1044 2 38.29 13 268 1 25.58 11 181.2
Tomcat 31 385.1 548 1954 3 531.3 50.5 2386.8 1 309.5 27 1429
Batik 7 464.8 105 2647 5 290.5 44 1587 1 493.2 21 2622
JEdit 0 41.84 8 225.1 6 14.77 42 51.69 1 16.33 6 77.22
KS 2 326.63 48 1880 2 355.9 30 2067.8 11 529 75 3073
Torque 14 509.4 168 1830 3 245.1 42 1007 2 472.7 18 1575
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