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Abstract: Logical Coupling which shows that two software modules tend to change together is a useful indi-
cator for program understanding and change recommending. As Logical Coupling is a method for detecting
co-change relationship in a repository of version control system, it can be detected in single software product.
Though the modules belong to different products, if there is relationship among the modules, the modules
tend to change together. Then, we propose the mothod for detecting Logical Coupling among modules in
defferent software products and do an exploratory investigation of OSS repositories using the method. After
the investigation, we confirm that there are modules which tend to change together in multiple software
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* Another pgindent run. Sorry folks.
* pgindent run over code.
L T B2 DH)
* - printf ("CREATED relation %s with 0ID %d\n",

+ printf ("CREATED relation %s with OID %u\n",
* - printf ("CREATED relation %s with 0ID %d\n",

+ printf ("CREATED relation %s with 0ID %u\n",

HUBRcErN LB ax v FDflTiE, pgin-
dent EWMEEN S SQL D a— FZ2¥Ed 2 7075 L05H
ELZzZ tEDPNT0DE, Zoaxy b»s, flo7a
U ML TH AR TbN -2 e EZL oD, %
7o, HEL T3 EFOHNE, %d & %u IMBIET 5 NE
Thole. ZDEDHS, ThoDaIy bikoT7
77 b DEBAEDEIA D EHPLKGLOM— 74 Esfrbii:
LTINS,

ZDkIHIT, ZLDasy FBFEUCHEWTITONRTED,
i S 1172 Logical Coupling 1220V, V—VIZ&EENS
EY 22— VIEFAICHWTEEIN TS EEZ NS, 5
[FfEH L 72 Logical Coupling DV —VIZEENDEY 22—
Wi, ZNZFNHNDO Iy Mk TEHERIN W EL
Th, ZNn6D0a3y FOLE S THEDPBEL TWb 2 E
ZHERR L 7

L7 L, Logical Coupling 25¢ERERICESET 262 b
DTH 2D E ) D aiHiid 28, BED E £ TERT
ATHBHEEAS., ZOHIBE LT, BEDHTEIZFA—D
IRCT IZ&EN 5 a3y M, BERENARBNEDSH 5589
PEEBRELTOREVWEVL) ZENDH S, HERINICBEET 2
HH 7 Logical Coupling 287 % 7= ®ii%, BEREMIZEY
HWT 233y b E2FLEDLIRCT ZIERT 5 HiEE2EZ S
WY H D EFRD.

RQ2.Logical Coupling & D, confidence D/
FAYEZSERZLICL>T, BRIFESTILLED,

SO TIE, Confidence D% I, &5
% T Logical Coupling O %1757z, confidence
D E GG, Kesa, ZodlognazlEL, 2h
FnED Lk t;?rfﬁ:k:%ﬁ WhanzhrzERL 72,

WRELT, L oTHDDETDH 5108, TV 2—
VA L3I S NS BIRICH 5 &\ ) FIWTICEHRR L
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F£ 1 conf = 0.9, #sup = 10 %7z )L — )L D5 R

rule ID | #commits | #valid | valid rate | avg valid rate
1 10 10 1.00
2 36 32 0.89
3 47 41 0.87
4 78 72 0.92
5 16 14 0.88 0.85
6 45 34 0.76
7 16 14 0.88
8 15 12 0.80
9 10 10 1.00
10 47 24 0.51

3+ 2 0.6 = conf > 0.5, #sup = 10 &7z 9V — L D FFAfifE S

rule ID | #commits | #valid | valid rate | avg valid rate
1 13 10 0.77
2 14 13 0.93
3 14 10 0.71
4 10 10 1.00
5 21 19 0.90 0.81
6 12 10 0.83
7 10 9 0.90
8 19 15 0.79
9 14 11 0.79
10 21 9 0.43

a3y boEEIZZNEFN, 0.85, 0.81,0.73 TH- .

—Jit3, confidence fHME\VIL—IL DI S B[E U HITITH
Nl EHEI N2y FOFEGBEWY, HEHKRER
ElERond o7,

%7z, &\ confidence fEZFfONL—IL T, 74V
ADEFL a— FOEMOI-DIfTbNla Iy F2%L
RAZF o7z, £ 31X confidence 7% 0.1 BLE 0.2 KD
W=V DiHiifERZ R L TEY, RARO=SHIZFLHN
fronZzz L AlEINa3y FMERLTwS, R3ITR
L7z 10 tFOV—Ic B 2 E L HINTiTb iz LfE S
nlasy boaEHE 45 fFTH- 723, 5B 116 fFD
23y bTE, 74V ADOEEp 2 — FEBSELEH
NETH % Z EDMERTE ., SHIOIRETIZFE L EHWT
fTonZzasy b EHESINLZHbDD, HF HEERENICE
W%\ a 2y DB % %1 T Logical Coupling 23
HINLHERCE RV EEZOND,

4. BEMAE

9, VCS 2ol L7z v 7% H\»T Logical Coupling
DM E TS 7Bl E LT, Gall & [7] DR EMANT
Gall 5%, VCS DY R +VJIC aﬁén#%%ﬁf%%
Mi4% Z & T, Logical Coupling DIt %179 Fik% %
L7.
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£ 3 0.2 = conf > 0.1, #sup = 10 %7z )V — )L O FEAMfE F

rule ID | #commits | #valid | valid rate | avg valid rate
1 15 13 0.87
2 13 9 0.69
3 11 11 1.00
4 10 7 0.70
5 29 24 0.83 0.73
6 20 0 0.00
7 28 20 0.71
8 29 22 0.76
9 34 26 0.76
10 13 13 1.00

Gall 5 DFiklE, VOCS IHEIC—FicaIy FE3ns
7 7 A VEDOBIR%Z, Logical Coupling & L THHIT % &
WIHILDTHS., VR M »oBECTES2a3Iv T
VY avEAFFICEBEINLEY -V EEZ, B
IC—FEICETE I NG 7 7 4 VEDBR % Logical Coupling
ELTHIT 5.

LL, Gal 538K E L% VCS THS CVS*2iE, 2
SYFEFIUHF Y a v PIRIICERL v VCS T
Hotle, ThiE, HEO7 7 AV E—FIcaIy L
LTh, ZNSBED7 7ANVIIRNTEa 3y F2Hl4D
bOLELTRbONDEEWV) TEZFEKRL TS, 2D
&, Gall 51K 7 7AW L TITONAAEEHIZOWT,
—fEIfTbN AT EENT 22T, a3y P UY
v avoiftEriTo 7,

Gall 5%, PUTO > DHEMER [FIRHIC 7 3L A3
DaIy bbby rravit@TsELT, a3y b b
SN avOHERTH T,

(1) BHZT> R BEO =LKL TnE I L,
(2) 4 3PN TN ERETH S T L,

BT, Gall S DOFEDOFIRIILATOHEY) TH 5, F
T, MRV AP PV Dasy tu/Z2ERL, £EY2—
WOEBEINNE EETHEZEDO L —FHEZIRFT 5. 2L
T, LiloHEZHEKHCHZ T2y FoEAEZH—D 2
Sy bPEIUH I avERRLT, a3y FFIUYY
TavIEENDE ODEY a— VDR TOMAADE %
BT B, RIS, TY 2—LoflAaGbE I LI BN
BaEhIv L, Z2OEEDEEE ER->Tw 554,
ZDEY 2—)VDXT% Logical Coupling £ HET %, Z
DEHITLT, Gall HIFFHEEEDY R F Y ICELE S 7B
ik E v, B—) R FPYVHTOEY 2 — LD
MR L 7.

%72, Logical Coupling Z M L 721ff%E12, Wong & [8]
DOWEHH 5. Wong 1%, Y7 b7 27 DEY 2— )L
& & Logical Coupling % [k d %5 Z & T, €Y 2 — L%

*2 CVS. http://www.nongnu.org/cvs/
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EOEN EZHRHET 2% %21T->7-. UML 2268 L €
a— UEERTGICFICEEINS b B E
ML, 22— VEENICBERDO 2 VEY 2 — LS
Logical Coupling T®H 245012, €Y 2 — VEEDEK &
LCTHHT %, Wong SIZTHEEOY 7 b7 7wy s
b2 NRICGHEERZ 1TV, REFEZHV22ET, F
RFHEB) 7775 ) v T 2TH) LD BROEY 2 — Ui
DEREZWHTELZ RN T,

BB, HBEDY XY MY ZXWRIC Logical Coupling
DO ZITo 7% & LT, Fischer & [9] WD H 5.
Fischer &1, AU 7V —7IZ @B T 2EHBD ) R Y
IZ% LT, Logical Coupling O % 17> 7. Fischer &
X, FVRY Vo7 uy s roufRe¥d—7—FEL,
FEEY2—LTEIL, 23y PDARXYPIF—T—F
WEENTVBIHEEAY LK, ZLT, aX VI
F—T7—FPEINT02233Iy 2% hofcEY 2 —)L
Z, o 7m 87 b EREOEVEY 2 — L E LTRINL
7. ZHUZ XD Fischer 51, $2 VKT Y Tirbi/
B, MDodHbsr) AP FVICH L TEELr 5L T0wSZ
&N,

5. £&EHESBDEE

AT, Y7 b =277u0¥% 7 FETO Logical Cou-
pling BT 270D A %2R L%, Bz 7usy s M
T? Logical Coupling (213 ED & 9 ZIRWMHHE Z 51 % 0
2P LT, 25 DRPUCA > B TFIEZREL 72,

ZLC, RELEFHICESOLWTER L -T2 L —T
VY=AY 7 zT7DYRY EVICH L GEATSZ L
¢, 7% Logical Coupling iH ® 72 D Fi 2 it %
fTolz, BED 0SS YVARY Yot L7zasy b
TICFEZBEAL, < D2D Research Question 1% A
52LT, BTEOFHEICL > TR N KR & Z DRER
R L 72,

S OBEIL, AFTHHIAL 72 Logical Coupling D,
HEEREL, XY HEHMZ% Logical Coupling ZMH T
X9k B2ETHSL. VR IV EZDONY I T YT
YRY FY EDOBITROH % & 9 % Logical Coupling %,
HE VBN Z VA Iy Mk 2BBDICkoT
M X415 Logical Coupling 1X, W HERALZLDLIEE
Z7\w, ZD k%, HATIEZA Logical Coupling % %
RPN T 2720, BEOFEEZRET 5.
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