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Detecting Bad Smells in Edit History of Source Code

Abstract: History refactorings that improve the understandability and usability of a history of source code
have been proposed. However, the proposed technique has not define where and how to refactor a history.
We define bad smells in history and metrics for detecting them. Identifying the relationship between editing
operations in a history by using the proposed metrics leads to automated detection of bad smells in history.

We confirmed that our detection technique is useful due to its high accuracy.
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x5 | Precision Recall F-Measure
BFTree 0.826 0.792 0.809
J48 0.875 0.583 0.700
NaiveBayes 0.322 0.792 0.458

FERER
2299 /5

> 1427047

FERER BERER
13/3 2/0

9 Reversi DFEET IV

IFIE SN TE ST, Precision IZOWTIE& 72y =7 b
2 LT 0.71~0.92 DfEZxZ & > TW5. FHmFES—FHKL
THD DI CIRARNED, BEEOEETS 2 L3 TR
W2, ARTIED Precision 13 0.857 & Z& 1l &t~ Tk (n
72<, o Herzig © L I3 B VREST & W5 MR E 727 —
B ESEITTE LZRT, RRECID TR T, A%
bOEERD.

6.5 EQ3

LLife & [FIBRIZ Reversi 735D b 0T T LA L, AW
DIEET NOER, SE/ROEK AT 2L TEQ3
WZEZD.

XU, 3OONKET AT Y X2 X 5 Reversi DEE
iz 4 173, EOX M7 ZAREOREBMEERO
HEICAWON AR LT T T VE R CHINZ1T 2
5 & 912, F-measure BEH T, NOBMET I 7200 HET
FTHELT, JABIZLDETVERIRNL, Wtikd 5.

8 IX LLife DB HET L TH Y, 9 X Reversi D%y
HETVERT. EH5058ETT LY, Time Interval 723
9150000 % FEZ T —& 22 CHEBEREER E0ELTH
5. F72, %\ T Pacakage Distance MDiEI L 0 43I A3
HHZ EHILBL TS, X HIT, File Distance 12 & 5T
SHSNDT —ZIHMENTH D0, FELRY. TIhb,
2ODGMEETTHBL TV EEZD.

RIZ, Reversi |2 &V HEZE I L7 5$HE 7 /L C LLife ®
fmEEEAZ 5 L, LLife lZ XV EINZSEET LT
Reversi OfERIEZ S LT-. AFE2 0 LIZBEOME
EEDET, RBIITT. BN D L HIT, LLife,
Reversi & HIZHEHET V& ATVE 2 THFMEIC K & 72
2T 7ev. BLEX Y, Time Interval, Package Distance,
File Distance @ 3 DO B TIUL, 2 DOMERERED
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x5 OEETNCEDHIE

SRR SR (HEET L) Precision Recall F-Measure
LLife (Reversi) 0.550 0.675 0.606
LLife (LLife) 0.582 0.671 0.623

Reversi (LLife) 0.857 0.500 0.632
Reversi (Reversi) 0.875 0.583 0.700

FEICRE RET RN B3 pho Tz,

6.6 ZLMEDER
ASENIREBROLE L L T2 7Y 7 F LR E
LTWARWE=®, HEATIT- 72 2 D OFEBREIMEIRFE
DY EFFOBIREIZ s T2 b MEZ D, Tz, HEEL
FOEETLVE 1L ey ey MCULMEA L TR0 I
DNThH, BIRBEOEWVENE LN AREERHS. =
OISR U E~D B L 2D, EibTay =
N DIREBEAINET S Z LT, llsdg LS
L, dELTHnE .

7. BEERFE

FERTFELEET AL LT, BREROZEICHET
L2b00RH 5. Safer b [11] IZFFEICB ORI T
LZEEERZBE THREIELIEROP T, KL WD
HHRPBEREROHWI AL EER LTS, Fiz,
Omori b [12] L& HiRENS H HMWMEE T, 30 73 OF§H
DENGE, BRERTHLAEREREHWE LTINS,
AFETHRLEL DI, BENELS Z L EEREROBE
FRMEITIRV. AFETITS OIC, MR 2175 2 & T
[RlDZ2E & AT b O ERN BRI EST 22 L &
RLTWDENRRRD.

BHOERPAVIRL > T TS, TEEDOH D4 1T
DV THHFEL TR EN TN S, Hayashi b [1] 1FE KA
DO BDL ZLICHEFECFH TIT A XDE— N2 X
HXE, E—FNZ&iZaIy F&{T9 2 & T Task Level
Commit DX HIT O FEEREL TWD. ZHUTHL,
ARFEITEHD A Y 7 2% FWT Task Level Commit
i L7 A BB TR L & 9 LRl A7z &) TR
5. Flz, FHEORKAEL Uiz Herzig H 6] I2L26 A Y
7 A% W FESe, Kirinuki 5 [14] 12 X » TIRRE S L,
BREOLRIO 2 Iy MNEREZKIZ, WIITH> a2 Iy by
Task Level Commit {275 > TV 2351175 Fik, Nguyen
H[15]1ICLk D, a3y FENTLY—RT 7 A4 V%2 F DR
TFHIZ SN, BEEOR WY — AT 7 A LT L0
TAHFENFETDH. ZROOFEETII v FENEEZD
V—2a—RIZERT DD, V—A3— FOIRERH &
WO TER AR DIRVRT, KAREEIEERD. s, W
W45 2 — R TELE LT, Dias b [16] O FIENFE
T 5. BEZEOTEEHOA N) 7 A0G, EiTE %M
WCTHHEHBI LA N 7 2AZHWTY —RAa— &4
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HETAFETHY, MEFELEH LTS, L, #
IREDRIENTRR Y, Fox OFEOHTNT £ A Mk L
UL T DR OFREZ S L TV 5.

8. F&H

AR TIHREREREY 777 2V o 7A R BREOR N
EEXRL, BVORMICHER L2725, BERRERO BB
EERR L. BEE2RICBRORVWOEEL, B
Tavel N OBTREREOSIICED, BVWoAE)
MIZERE 725, BRERERET HT-ODOA R 7R
DEFEAToT2. WHFEBEZM O CHEET NV EHRET S
ZET, BELEA NI ZANRETENERIZEHATHD
CLHERL, BREROHBREEERLE..

SBOBEE LT, LTD 3 2B T b b,

o F/RAHRNDIEM
ARE CTIIREBRBICBIT AARERRNE 3 DEHRLE
2, ENHLEXECER LRV E o7, Fowler
OREELTa— NIRRT DIAFRRERVD X HIZ,
Kex BETLY BOWEREALHED X912, JBE
V77740 IRHERARGEIZOWTERHHEL
1T, BB RONDOEREITONLERDS.

o FIRBHANY I ADESR
NHEIZHAWD A MY 7 AZHIZHELL, L0 o E
DEWHFEET NV EBET DLERH .

o WEEY—LL L THEE
AENTRWVOBREEE R TICE E o728, 5H%ITEE
WCBHE P O 2 —PF = ARG R RV EH 5E DHHRED
FHEE L TOHE 2.

BiE ARSI 20N T — 2 Ok, ravE

RFOIBAEIZ, REFEITEIZ ZRMETE N, 2

IR BT 5.
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