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A RESULTS OF BUG ISOLATION FOR
DEFECTS4J

A.1 Chart
BID PVnVp PD4J OPDDP OPDDJ CDDP CDDJ RDDP RDDJ
6 85 65 60/85 43/43 4 7 1.000 (7/7) 1.000 (5/5)
9 10 8 8/8 8/8 5 2 1.000 (8/8) 1.000 (4/4)
10 32 3 3/3 3/3 10 6 1.000 (9/9) 1.000 (8/8)
11 6 2 2/2 2/2 4 2 1.000 (7/7) 1.000 (5/5)
18 75 21 20/25 8/13 8 8 1.000 (8/8) 1.000 (8/8)
20 6 6 6/6 1/2 6 2 1.000 (6/6) 1.000 (4/4)
21 238 201 2/25 198/223 32 3 1.000 (9/9) 1.000 (4/4)
22 444 300 206/528 30/103 6 27 1.000 (20/20) 0.744 (35/47)
23 207 87 86/175 87/87 6 13 0.562 (9/16) 1.000 (7/7)
24 2 2 2/2 2/2 5 3 1.000 (9/9) 1.000 (4/4)
26 22 8 8/19 8/8 2 3 0.800 (4/5) 1.000 (4/4)

A.2 Closure
BID PVnVp PD4J OPDDP OPDDJ CDDP CDDJ RDDP RDDJ
2 41 17 17/38 0/6 2 4 0.800 (4/5) 1.000 (4/4)
4 37 4 2/2 2/2 5 4 0.750 (6/8) 1.000 (5/5)
6 87 72 38/79 38/79 4 4 0.833 (5/6) 1.000 (8/8)
9 12 12 9/9 9/9 2 2 1.000 (4/4) 1.000 (4/4)
10 114 2 1/114 1/18 4 4 0.230 (3/13) 1.000 (5/5)
12 92 45 45/89 0/2 2 4 0.800 (4/5) 1.000 (4/4)
13 17 10 1/17 1/17 1 3 1.000 (3/3) 1.000 (5/5)
16 88 55 50/85 50/85 3 8 0.571 (4/7) 1.000 (5/5)
21 288 128 4/228 1/5 3 12 1.000 (4/4) 1.000 (5/5)
22 288 208 34/228 0/5 3 12 1.000 (4/4) 1.000 (5/5)
23 42 33 28/42 26/27 1 7 1.000 (3/3) 1.000 (5/5)
26 34 28 12/12 12/12 5 5 0.750 (6/8) 1.000 (4/4)
27 37 37 18/18 4/4 3 4 0.857 (6/7) 1.000 (7/7)
28 44 19 0/4 19/19 4 8 0.857 (6/7) 1.000 (6/6)
30 62 51 15/15 14/14 5 7 0.933 (14/15) 1.000 (8/8)
32 183 111 78/165 0/9 3 7 0.714 (5/7) 0.875 (7/8)
34 262 37 0/16 15/18 5 10 1.000 (5/5) 1.000 (6/6)
35 234 94 94/94 0/27 5 6 1.000 (5/5) 1.000 (6/6)
36 25 14 14/25 14/14 1 2 1.000 (3/3) 1.000 (4/4)
38 19 4 3/19 4/4 1 2 1.000 (3/3) 1.000 (4/4)
41 50 44 14/15 14/15 5 3 1.000 (6/6) 1.000 (5/5)
43 119 89 37/37 71/84 9 7 0.384 (5/13) 1.000 (6/6)
45 41 31 18/18 10/10 4 5 0.833 (5/6) 1.000 (4/4)
46 98 90 5/98 84/93 1 2 1.000 (3/3) 1.000 (5/5)
47 33 23 23/23 2/3 5 7 0.888 (8/9) 1.000 (8/8)
48 66 36 36/36 26/38 5 3 1.000 (8/8) 1.000 (7/7)
49 144 143 0/65 70/131 4 8 1.000 (6/6) 0.636 (7/11)
50 42 36 36/42 6/16 2 4 1.000 (5/5) 1.000 (7/7)
51 30 6 6/6 6/6 2 2 1.000 (4/4) 1.000 (4/4)
54 218 40 0/51 28/30 6 10 1.000 (5/5) 1.000 (7/7)
55 32 8 0/2 0/2 5 5 0.875 (7/8) 0.714 (5/7)
56 55 29 23/55 26/57 1 2 1.000 (3/3) 1.000 (4/4)
57 33 6 6/33 6/14 1 3 1.000 (3/3) 1.000 (5/5)
60 185 20 14/23 14/23 12 5 0.583 (7/12) 1.000 (6/6)
69 64 50 50/50 50/50 3 4 0.857 (6/7) 1.000 (6/6)
72 207 22 3/3 19/19 6 10 0.666 (6/9) 0.555 (5/9)
74 242 63 8/189 0/4 4 5 0.333 (5/15) 1.000 (5/5)
75 65 14 12/12 12/12 3 4 1.000 (4/4) 0.666 (4/6)
76 326 194 95/121 115/144 3 13 1.000 (4/4) 0.333 (10/30)
78 26 24 12/26 6/19 2 3 0.800 (4/5) 1.000 (5/5)
79 18 10 8/18 8/18 3 2 1.000 (9/9) 1.000 (5/5)
84 141 134 32/39 25/25 2 5 1.000 (4/4) 1.000 (6/6)
85 151 125 2/9 2/9 3 5 1.000 (6/6) 0.800 (4/5)
87 96 77 68/96 70/70 4 3 0.230 (3/13) 1.000 (5/5)
88 45 39 39/45 11/12 2 5 0.600 (3/5) 1.000 (6/6)
90 18 4 4/4 4/7 2 2 1.000 (4/4) 1.000 (4/4)
95 172 45 0/2 45/45 5 9 0.571 (4/7) 1.000 (7/7)
96 50 22 20/50 8/10 1 3 1.000 (3/3) 1.000 (6/6)
98 176 97 39/110 39/110 8 4 0.193 (6/31) 1.000 (4/4)
99 55 48 42/55 34/42 2 5 1.000 (5/5) 1.000 (6/6)
100 284 42 41/77 26/37 33 43 1.000 (17/17) 1.000 (19/19)
101 26 10 10/10 2/3 3 4 1.000 (7/7) 1.000 (5/5)
102 29 10 0/11 10/10 4 3 0.857 (6/7) 1.000 (4/4)
103 49 41 41/47 41/41 3 4 1.000 (8/8) 1.000 (12/12)
104 10 7 7/7 7/7 2 9 1.000 (5/5) 1.000 (6/6)
107 44 7 7/7 7/7 4 6 0.857 (6/7) 1.000 (7/7)
109 34 29 0/2 0/2 2 2 0.800 (4/5) 1.000 (4/4)
110 155 117 64/67 64/67 7 12 0.857 (6/7) 1.000 (5/5)
112 51 30 30/45 30/30 2 4 0.800 (4/5) 1.000 (5/5)
114 17 15 15/15 15/16 3 3 1.000 (4/4) 1.000 (4/4)
117 125 124 62/125 62/125 2 3 0.600 (3/5) 1.000 (3/3)

BID PVnVp PD4J OPDDP OPDDJ CDDP CDDJ RDDP RDDJ
118 30 10 10/30 10/10 2 6 1.000 (5/5) 0.714 (5/7)
121 76 13 13/13 10/13 3 2 1.000 (4/4) 1.000 (4/4)
122 39 33 14/36 14/36 2 2 0.800 (4/5) 1.000 (4/4)
123 12 5 4/12 0/2 1 3 1.000 (3/3) 1.000 (5/5)
124 20 8 8/19 8/11 2 4 1.000 (5/5) 1.000 (6/6)
125 5 4 4/4 4/4 2 2 1.000 (5/5) 1.000 (5/5)
131 18 16 16/18 8/8 1 3 1.000 (3/3) 1.000 (7/7)
133 29 4 0/2 0/2 5 5 1.000 (6/6) 1.000 (9/9)

A.3 Lang
BID PVnVp PD4J OPDDP OPDDJ CDDP CDDJ RDDP RDDJ
3 27 16 0/6 7/8 3 4 0.833 (5/6) 1.000 (5/5)
5 463 421 328/463 84/193 1 20 1.000 (3/3) 0.681 (15/22)
8 50 16 7/50 0/11 4 5 0.357 (5/14) 1.000 (4/4)
12 83 50 49/83 49/54 3 9 1.000 (6/6) 1.000 (18/18)
13 136 130 62/63 7/7 4 13 0.833 (5/6) 1.000 (6/6)
14 71 43 40/71 0/11 2 3 1.000 (5/5) 1.000 (4/4)
15 116 40 6/6 6/6 3 8 0.714 (5/7) 1.000 (4/4)
17 107 40 14/107 4/32 1 12 1.000 (3/3) 0.714 (10/14)
19 133 98 70/70 61/61 5 7 0.833 (5/6) 1.000 (9/9)
20 70 46 4/70 4/70 3 4 1.000 (8/8) 1.000 (8/8)
23 155 152 144/144 41/41 3 4 0.714 (5/7) 1.000 (5/5)
30 1144 636 439/1182 252/477 6 32 0.863 (19/22) 1.000 (36/36)
31 108 58 58/108 50/77 1 9 1.000 (3/3) 0.875 (7/8)
32 106 102 16/16 27/27 5 6 0.833 (5/6) 1.000 (5/5)
34 47 19 4/47 4/47 2 1 0.600 (3/5) 1.000 (3/3)
35 65 26 6/40 16/25 3 3 1.000 (4/4) 1.000 (4/4)
37 86 53 53/86 53/53 1 2 1.000 (3/3) 1.000 (4/4)
41 185 146 55/55 85/85 4 9 0.909 (10/11) 1.000 (12/12)
56 29 23 2/2 1/1 3 5 0.833 (5/6) 1.000 (5/5)
58 50 25 25/25 0/8 2 8 1.000 (5/5) 1.000 (7/7)
61 13 4 3/13 3/13 1 2 1.000 (3/3) 1.000 (4/4)
64 140 134 134/134 53/53 4 5 0.857 (6/7) 1.000 (6/6)

A.4 Math
BID PVnVp PD4J PODDP PODDJ CDDP CDDJ RDDP RDDJ
1 44 34 34/34 34/34 5 4 1.000 (9/9) 1.000 (12/12)
7 123 122 22/22 1/2 3 10 1.000 (4/4) 0.916 (11/12)
8 33 23 21/33 20/24 2 4 0.800 (4/5) 0.875 (7/8)
9 29 13 7/29 6/6 1 3 1.000 (3/3) 1.000 (5/5)
13 110 65 0/42 65/65 4 5 0.666 (4/6) 1.000 (5/5)
14 105 35 34/37 6/9 4 4 0.666 (4/6) 1.000 (4/4)
16 243 224 90/116 91/120 3 12 0.833 (5/6) 1.000 (11/11)
19 98 92 92/92 92/92 3 3 0.857 (6/7) 1.000 (5/5)
20 42 14 0/2 0/2 3 4 1.000 (6/6) 1.000 (7/7)
21 194 169 126/140 10/10 3 19 0.777 (7/9) 1.000 (8/8)
23 41 37 7/7 7/7 6 6 0.833 (5/6) 1.000 (6/6)
24 88 14 14/88 7/7 3 3 0.857 (6/7) 1.000 (4/4)
25 18 15 15/15 15/15 4 2 0.857 (6/7) 1.000 (4/4)
28 29 24 14/19 14/14 2 3 1.000 (5/5) 1.000 (6/6)
30 10 2 2/10 2/2 1 3 1.000 (3/3) 1.000 (7/7)
31 490 316 204/490 98/409 3 22 0.714 (5/7) 0.888 (56/63)
36 96 82 82/96 82/82 2 4 1.000 (5/5) 1.000 (6/6)
38 85 16 10/60 0/2 3 15 1.000 (4/4) 1.000 (6/6)
44 41 38 17/17 17/17 4 4 1.000 (7/7) 1.000 (5/5)
45 45 42 42/42 26/26 2 4 0.800 (4/5) 1.000 (5/5)
47 78 46 9/56 9/13 5 4 0.875 (7/8) 1.000 (6/6)
48 17 14 14/14 14/19 18 2 0.888 (8/9) 1.000 (4/4)
51 430 398 285/430 7/12 1 12 1.000 (3/3) 1.000 (5/5)
52 764 32 29/673 12/12 4 55 1.000 (5/5) 0.692 (9/13)
55 238 236 236/238 1/2 1 27 1.000 (3/3) 1.000 (9/9)
58 156 5 0/150 0/19 10 5 0.857 (6/7) 1.000 (5/5)
60 85 73 22/86 9/9 1 12 1.000 (3/3) 0.555 (5/9)
61 298 9 9/198 0/4 6 13 0.444 (8/18) 1.000 (4/4)
62 194 174 102/194 2/2 2 10 0.600 (3/5) 0.666 (6/9)
63 107 21 21/21 21/21 7 11 1.000 (5/5) 1.000 (6/6)
64 268 219 14/14 0/10 11 22 0.857 (6/7) 1.000 (8/8)
65 54 79 5/47 0/2 5 5 1.000 (9/9) 1.000 (8/8)
66 263 201 99/241 1/15 8 18 0.166 (4/24) 0.545 (6/11)
71 100 48 48/48 17/17 4 15 1.000 (12/12) 1.000 (15/15)
73 296 24 24/24 24/24 3 3 0.833 (5/6) 1.000 (6/6)
74 104 87 70/104 70/104 2 6 0.800 (4/5) 0.500 (7/14)
76 158 90 34/79 12/13 2 16 1.000 (4/4) 1.000 (7/7)
77 316 42 2/91 2/138 6 5 0.882 (15/17) 1.000 (11/11)
78 116 87 87/87 87/87 3 4 0.833 (5/6) 1.000 (6/6)
81 54 15 2/2 2/2 4 8 1.000 (7/7) 1.000 (8/8)
82 41 2 1/41 2/2 1 5 1.000 (3/3) 1.000 (9/9)
83 96 8 3/21 4/19 3 7 0.833 (5/6) 1.000 (4/4)
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BID PVnVp PD4J OPDDP OPDDJ CDDP CDDJ RDDP RDDJ
84 65 62 49/54 3/8 3 6 0.714 (5/7) 1.000 (5/5)
88 247 86 37/241 18/167 2 5 0.800 (4/5) 1.000 (5/5)
90 25 23 23/25 23/25 1 2 1.000 (3/3) 0.600 (3/5)
91 93 28 20/93 20/93 1 2 1.000 (3/3) 1.000 (4/4)
93 214 63 32/47 24/36 4 6 0.833 (5/6) 1.000 (7/7)
95 28 10 10/28 7/14 1 5 1.000 (3/3) 1.000 (4/4)
97 111 82 79/111 47/48 11 5 1.000 (11/11) 1.000 (7/7)
99 114 209 36/102 194/209 5 12 0.727 (8/11) 1.000 (12/12)
102 136 132 124/136 43/43 3 9 1.000 (6/6) 1.000 (5/5)
103 54 51 51/51 51/51 2 2 0.800 (4/5) 1.000 (4/4)
104 4 2 2/2 2/3 2 2 1.000 (5/5) 1.000 (4/4)

A.5 Mockito
BID PVnVp PD4J PODDP PODDJ CDDP CDDJ RDDP RDDJ
2 66 33 5/5 5/5 4 4 0.833 (5/6) 1.000 (4/4)
3 222 160 58/79 124/216 4 12 0.625 (5/8) 0.941 (16/17)
4 102 21 21/59 6/13 9 11 0.583 (21/36) 1.000 (24/24)
5 5 2 1/5 1/5 2 2 0.800 (4/5) 1.000 (4/4)
6 129 126 36/36 36/36 22 21 1.000 (69/69) 1.000 (55/55)
7 15 11 11/11 11/11 2 3 1.000 (5/5) 1.000 (4/4)
10 77 57 54/54 7/7 5 9 0.666 (6/9) 1.000 (8/8)
11 76 40 38/70 35/40 2 6 1.000 (5/5) 1.000 (8/8)
14 104 24 21/21 21/21 5 5 0.833 (5/6) 1.000 (5/5)
15 434 19 15/22 16/16 12 5 0.275 (11/40) 0.666 (4/6)
16 76 36 10/18 6/6 11 9 0.073 (3/41) 0.266 (4/15)
17 218 41 38/40 38/40 13 15 0.333 (11/33) 0.266 (8/30)
18 345 309 309/309 309/309 5 7 1.000 (8/8) 1.000 (8/8)
19 118 118 115/115 77/78 7 5 0.160 (4/25) 1.000 (5/5)
20 388 15 13/245 1/31 5 15 0.888 (8/9) 0.818 (9/11)
21 163 135 133/163 46/68 1 9 1.000 (3/3) 0.692 (9/13)
23 388 91 70/70 4/4 13 27 0.888 (8/9) 1.000 (6/6)
25 2190 221 134/275 70/150 12 22 0.368 (7/19) 0.529 (9/17)
26 231 10 10/183 0/3 3 16 0.857 (6/7) 1.000 (7/7)
27 132 32 30/132 30/40 3 5 0.666 (6/9) 0.692 (9/13)
28 126 8 8/113 3/5 5 14 0.833 (5/6) 1.000 (6/6)
29 12 6 6/6 6/6 2 2 1.000 (5/5) 1.000 (4/4)
30 11 7 7/7 1/2 25 6 0.722 (13/18) 0.727 (8/11)
31 102 28 24/45 0/4 3 6 0.857 (6/7) 1.000 (8/8)
33 94 86 81/94 79/79 1 2 1.000 (3/3) 1.000 (4/4)
34 64 6 6/6 6/6 8 8 0.428 (6/14) 0.312 (5/16)
35 93 31 31/31 31/31 12 12 0.833 (10/12) 0.769 (10/13)
36 80 22 19/19 19/19 9 9 0.625 (5/8) 0.714 (5/7)
37 150 46 46/46 18/18 12 12 0.333 (5/15) 0.555 (5/9)
38 64 6 6/6 6/6 8 8 0.428 (6/14) 0.294 (5/17)

A.6 Time
BID PVnVp PD4J PODDP PODDJ CDDP CDDJ RDDP RDDJ
2 57 11 11/11 11/11 4 4 1.000 (7/7) 1.000 (6/6)
5 337 97 97/337 4/7 1 12 1.000 (3/3) 1.000 (6/6)
6 174 171 102/102 86/86 6 5 0.875 (7/8) 1.000 (11/11)
7 23 23 13/20 13/20 3 2 1.000 (7/7) 1.000 (5/5)
9 75 58 58/58 44/44 6 7 0.888 (8/9) 1.000 (8/8)
12 126 126 48/62 36/46 10 8 0.900 (18/20) 1.000 (8/8)
15 35 21 21/33 21/21 2 4 1.000 (5/5) 1.000 (5/5)
16 10 7 7/7 7/7 3 2 1.000 (7/7) 1.000 (5/5)
17 136 118 110/136 13/15 2 11 1.000 (5/5) 1.000 (5/5)

B RESULTS OF DD RUNS
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