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Abstract: This study proposes a model to predict bug-fixing time using bug metrics and new metrics “de-
velopment metrics” which describes developer’s activities and product updates in OSS projects. Existing
studies have proposed the model using only bug metrics which is measured from only bug tracking system.
This study build a model using bug metrics and development metrics which is measured from version control
system, mailing list, bug tracking system, and review management system. Using OpenStack project dataset
and Qt project dataset as a case study, we built the bug fixing time prediction model. As the result, the
prediction model achieved to improve the accuracy to identify bugs which the project could be fixed in two
weeks after reporting.
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Fig. 1 State transition diagram for bug-fixing.
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Table 1 Common metrics for analyzing bug-fixing time.
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Fig. 2 Extraction method for development metrics.
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Table 4 Statics of target datasets.
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Table 5 Target bug reports.
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PEDPE TS 5 720OFINEZFHHT 5.
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BTN E L, Qt 70V 27 b TRIBERTHEO LW
< o7:. OpenStack 70 Y =7 hDTF—7 -ty b H 5
MHE L TFMT T VORETELICRTEO F1EOE
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E

AN HAAE IR 70 O
Table 7 Result of bug-fixing time prediction model.

NN . REFLE REE + HZERN) HERF: (REEGDHR)
AR DR/ T < :
A FRHER F1f& AR FRHER F1ff

1 HBA 46.73 7.45 12.85 63.33 0.78 1.55

3 HDIN 54.47 22.13 31.47 58.07 6.22 11.24

OpenStack 7 HPA 58.40 48.20 52.81 57.84 48.16 52.56

14 HLPA 64.34 74.34 68.98 63.93 77.74 70.16

30 HLAN 72.08 91.52 80.64 70.04 99.83 82.32

1 HEA 60.82 3.97 7.45 50.00 1.13 2.21

3 HDA 40.49 5.06 8.99 40.00 1.21 2.35

Qt 7 HEA 46.06 16.36 24.15 48.06 7.09 12.36

14 HPA 52.92 35.03 42.15 61.40 18.82 28.82

30 HEAN 60.18 59.25 59.71 60.65 56.37 58.43

& 8 Macro-average & Micro-average (2 & 2 AN B A5 1E I 5110 O G S

Table 8 Result of bug-fixing time prediction model by macro-average and micro-

average.
R B ; RETFE (REE + BRI PEkTE (REEDH)
PASER A R IERES - :
AR R F1 & A PR F1 i
macro-average 59.01 48.85 53.45 63.37 46.48 53.62
OpenStack
micro-average 65.51 60.86 63.10 65.54 61.12 63.25
Qt macro-average 52.09 23.93 32.80 52.20 17.13 25.79
micro-average 55.90 34.17 42.41 59.51 26.62 36.79

HELP, 30 HEAN) THEE L FHETIVICOWT, £F
IV AE T L 72RO EEE 2 0T 572012, %
DA vz b & ORERAE % KO % [37]. FEELR
DEE, FHAERE FUET V2L )R EICL S,
TG OWAEL RS . FEWRAEI ST E, TV
DIEEICHEG LTV LHALEKTH L I L 2K T.

= 9 1E, NEABIERMTIE T VOREETHA L 72 2
I 7 ZADKEEEEAED S 5 DOFHE I IR, KT
(&, BAZEIRIEA MY 7 A%IRT . REFLETHEL 2Tl
ETNTIE, REAA MY 7 A2 CTh BRI A 1)
7 A EAL 5 DIZEN, REERRA MY 7 2 FET IV
WCEBLL TWAD 2 EW0h 5. FrifekiseiclbxTik b
TUREEE 2SI L L7z 1 BB IE SN A ARG 2 e T
AFHETVCTIE, BRI A MY 2 A (OpenStack Tl
NumReply, NumFiles, NumDelLine, Qt 72 =27 b T
I NumSys, NumReject, NumFiles) HitL T\%. L
L, 70y x7 b OECTREERDEIEHCA MY 7 AL
Bhbil-0, 70V 27 Mo TRBABIERHEICHE
THRAN) 7 RENDH DL EDTN5D.

6. EX

6.1 BESEIRE X MU 7 XD

REBERE LT, BRI A MY 7 22 HWI-AHR
BB ERFEE 7V, 2 8MPANICEIE SN S REE
PHETAIDICENTHAZ L MR L. ZOFH
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® 9 AHABERHTWETIVOMEICH A MY 7 AP THERAEDOE A M) 7 X

Table 9 Top 5 important metrics in Bug-fixing time prediction model.

OpenStack Qt
1 HBM 1 HBM
NEAE ANBA+BIFEIRN ANRA ABAHBIZEIRM
o () 28 ([ K ([} ZH fi&
Priority_Medium 4.33 | NumReply 4.11 | BuggyComp 3.43 | NumFiles 3.89
Priority _Low 3.84 | NumFiles 3.51 | Year_2011 2.05 | NumReject 3.28
NumWords 3.64 | NumDelLine 3.47 | Reporter 1.44 | NumSys 3.22
Month_Mar 1.84 | Priority_High 2.90 | TicketType_-Bug | 1.41 | NumActCom 3.01
3 HEA 3 HEA
AHA AHA+FFEIRN AEA AHAHHIERD
ZH fif BH il ZH fill ZH fill
NumWords 5.34 | NumDelLine 4.69 | BuggyComp 3.15 | TicketType_Bug | 2.46
Priority_Medium 5.15 | Priority-Medium | 4.54 | NumWords 1.98 | NumSys 2.30
Year_2012 4.09 | NumReply 4.20 | TicketType_-Bug | 1.86 | NumCoreDev | 2.19
Priority_High 3.74 | Priority_High 4.09 | Priority_High 1.41 | NumCommit 2.10
7 HUWN 7 HEA
AHA ABA+FHFEIRD AHA ANEA4FZEIRDIL
- fif ZH fill ZH fill ZH il
Priority_Medium | 10.18 | Priority_Medium | 5.25 | BuggyComp 4.28 | BuggyComp 3.19
Priority_Low 8.33 | Priority_Low 5.13 | TicketType_Bug | 2.56 | Priority_Low 2.46
NumWords 4.77 | NumReply 4.93 | Reporter 2.16 | NumSys 2.32
Priority_High 4.27 | NumDelLine 3.68 | Priority_High 2.08 | Priority_High 2.02
14 HEAN 14 B
AEA ABABIZEIRT ANRA ANBAHFIZEIRN
2K () 28 ([} LK ([} 2K fi&
Priority_Medium | 11.17 | Priority_-Medium | 6.60 | Priority_High 5.98 | Priority_High 5.27
Priority _Low 8.09 | Priority_Low 5.44 | BuggyComp 3.81 | TicketType_Bug | 2.99
Priority_High 3.90 | BuggyComp 4.23 | TicketType_-Bug | 2.80 | Priority_Low 2.09
NumWords 3.73 | Priority_High 3.99 | Priority_Low 2.18 | BuggyComp 1.92
30 AL 30 AL
ANEA AEA+FFEIRI AEA AEA+FFERI
b (! ok ([} o fil EH fill
Priority_Low 4.70 | Priority-Medium | 5.31 | Priority_High 8.91 | Priority_High 6.26
Priority_Medium 4.16 | NumPFiles 4.80 | Priority_Low 4.17 | Priority_Low 4.80
BuggyComp 2.77 | NumReply 4.46 | TicketType_Bug | 3.58 | TicketType_Bug | 3.58
NumWords 2.54 | NumReject 4.28 | BuggyComp 2.92 | NumActCom 2.14
Priority_High 2.29 | NumCommit 4.26 | Year_2013 2.20 | NumSys 1.97
NumReply o NumfFiles NumReject o NumSys
g g ’ g1 g1
& o & o & 3 : 83
g : ° Fé( d '§ : : . J g . . . ;
S - Qg Ny : S : :
T . . T g d T
=== =1 = == 2=

e 7R 14Em 3EM 7B 1480 3B M 7R 14Em S L _14E|F:ﬁ
BASIR AN & R D E EIRIRR BAZSHRIR AR S X (DR R BSKR AN SR D RIRINE RRRIRAN TR ORI
3 OpenStack 70 Y =7 MIBUTLHBEIREA MY 7 ZADLEH) 4 Qt 7ul =y MIBUTBLREEIKREA MY 7 ADLEH)
Fig. 3 Change score of development metrics for each period in Fig. 4 Change score of development metrics for each period in
OpenStack project. Qt project.
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Fig. 5 Fl-value in each extracted period for development met-

rics.
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