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Fig. 1. Experiment overview
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TABLE 11
CATEGORIES PROPOSED BY PAN ET AL.

Bug fix
patterns

Description

IF

If-related: Changes to if conditions in any way.

MC

Method call: Changes that include calling a method.

SQ

Sequence: Three or four changes in an operation sequence.

LP

Loop: Change either in the loop predicate
or in the scope of the loop statement.

AS

Assignment: The expression on the right hand side changes
but the expression on the left stays the same.

SW

Switch: Additional or removal of switch branch

TY

Try-related: Additional or removal of a try or a catch block

MD

Method declaration: Addition or removal of a method
declaration, or a change of method declaration

CF

Class field: Addition, removal or change of Class fields.
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®ep: number of passing tests covered by ¢
¢ef: number of failing tests covered by ¢
¢np: number of passing tests not covered by ¢

¢ns: number of failing tests not covered by ¢

2

DStar [25] : 2 ,
¢6P + (¢ef + ¢nf) - ¢ef
Ochiai [24]: bef ,

\/(¢ef + ¢nf) : (¢ef + ¢ep)

¢ef

. ¢ef+¢nf
Tarantula [23]: o7 o

PeftPnf PeptPnp
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TABLE III

AVERAGE RANKS

Project | Tarantula  Ochiai  DStar
Bower 25.83 19.17 17.50
Shields 5.83 5.83 5.17
Hexo 3.25 3.00 80.88
Hessian.js 4.81 3.88 3.00
Express 8.10 7.94 7.94
Pencilblue 1.83 1.67 1.67
Eslint 20.39 1990 19.90

All 18.24 1773  20.47
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AVERAGE RANKS
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TABLE IV

ToP-N RANKS
| Tar. (%) | Ochiai (%) | DStar (%)
top-1 96 28.6 101  30.1 100 29.8
top-3 | 206 61.3 214  63.7 214  63.7
top-5 | 255 75.9 264 78.6 264 78.6
top-10 | 300 89.3 306 91.1 303 90.2
other 36 10.7 30 8.9 33 9.8
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TABLE V

- ~ » — W AN
OVERALL BUG-FIX TYPE STATISTICS BASED ON TARANTULA . 45§ j: 7° I:l ‘/ T 7 |\ N t 0) / \ 7

%]
2.5/ 28| 2 |5|8|2| 2 | = BEIEY A TDDETH 5.
2 B2 | 2| ¢ 8|3 = S
Al --N TS E - =
IF |2 (0|5 |4 |12]2]| 151 | 176 . IR)ILDOE(4LT12)HINT D
AS | 203929 |2/ 7 | 102 « e
MD |o|o0|o|o|1 |0 23 | 24 (336) KD ZWVWDIEREIU/NT I
P lololo|o|2]0] 6 8 o — o . - _
MC |o]o|1]o|3]|1]| 60 | 65 BHDONIILHFTITFSNE
sQ oo 13|60 19 | 29 .
sw lolo|lo|o|1]|o0]| 4 5 ENDBDIHTH 5.
™Y |o|lo|lo|o|o o] 1 1
cF |ol1]lo]o]o]|o]| 1 2
Total | 4 | 4 | 16 | 9 | 34 | 5 | 340* |
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TABLE VI
NUMBER OF LABELS (PER METRICS)
Tor-1 (#) Tor-3 (#) Tor-5 (#) Tor-10 (#) OTHER (#)
2] 2] 2] o] 2]
é oa h E Qa h E .a h E .a h E oa h
Nme | 5 £ Z| 5§ £ 2| 5§ £ Z£| 5 % 2|5 % 2
] ) = s o _ s o = 8 o )| & © R
= 3 = = 3
IF 57 60 58 | 115 119 119 | 142 147 146 | 164 166 164 | 12 10 12
AS 29 31 30 58 63 62 73 76 74 87 92 8 | 15 11 14
CF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MD 7 7 7 17 18 19 19 20 20 21 22 22 3 2 2
MC 24 25 25 40 41 41 46 47 47 58 57 59 7 8 8
SQ 3 3 3 14 14 16 19 20 21 23 24 24 6 5 5
SwW 1 1 1 3 3 3 3 4 4 4 4 4 1 1 1
LP 0 0 0 4 4 4 7 7 7 7 7 7 1 1 1
TY 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0
All ] 122 128 125 \ 253 264 266 | 311 323 321 | 366 374 369 | 46 39 44 |
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TABLE VII
PERCENTS OF LABELS (PER METRICS)
Tor-1 (%) Tor-3 (%) Tor-5 (%) Tor-10 (%) OTHER (%)

] [+ [+ [+ ]

E F 5 E g & E g 5 E = = E 3 &
Name | § £ g 5 g ; 5 g g E ; E 3 ;

-] o 5 o 5 o = o -] o

& & S & &
IF 32.4 34.1 33.0 65.3 67.6 67.6 80.7 83.5 83.0 93.2 943 93.2 6.8 5.7 6.8
AS 28.4 30.1 29.1 56.9 61.2 60.2 71.6 73.8 71.8 85.3 89.3 86.4 14.7 10.7 13.6

CF 500 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 500 | 500 50.0 500
MD 292 292 292 70.8 75.0 79.2 79.2 833 83.3 87.5 91.7 91.7 | 125 83 83
MC 369 385 385 61.5 63.1 63.1 70.8 72.3 72.3 89.2 87.7 87.7 | 108 123 123
SQ 103 103 103 48.3 48.3 55.2 65.5 69.0 72.4 79.3 82.8 828 | 207 172 172
SwW 20.0 20.0 200 60.0 60.0 60.0 60.0 80.0 80.0 80.0 80.0 80.0 | 20.0 20.0 20.0
LP 0.0 0.0 0.0 50.0 50.0 50.0 87.5 87.5 87.5 87.5 87.5 875 | 125 125 125
TY 0.0 0.0 0.0 | 1000 1000 100.0 | 100.0 100.0 100.0 | 100.0 100.0 100.0 0.0 0.0 0.0
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