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Br 52 28NEZWHS T %, EEMABESHTZ WS 2
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Y =DM DL A Y —DELICHBELR 52 50, &
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A X —TOMEIHELZ JUETT £ T 5. BB % H
WihnwEaThNE, FEEMIT EMlEEES T
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EMEICHEZ 51213, OSS DY AF AL E I 225 4 D)y
EHHT R2HERH B 2 EDMERTE ],
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WOBRR, RO S 2T 5,
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FEMOFER T E, BZEDI 0SS IR ZHET 57201
DB L e BERBIZIFTRTAHEIN TS, 2Dk,
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D oo fThbiTE .

0SS DH#EALIZBE T 2 BRI, DT D 3 20#lE» 5
KT 2 EMTES,
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A
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B9 2 BatfRzfnt 5.
2.1.1 P—T+14 779 NOELICEAT MR

T—=74 777 bO#EMICET %L, FiY—R
a—FEWRE LEOFPET NSRS, ¥ 2T LBHF
XY FPHHAT S 0SS ZiEETHIH>T, HELT

© 2013 Information Processing Society of Japan

BA%E - RSFORIT SN T B, EHICRD TE LR
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TATLFICHEBEL, EDV T AT LAPERBIFEL T
WEPRERPLDIZL T3 (3], £7, Thomas 513,
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777 LAY —DFEEZRL TS, PRI, EERHK
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Fig. 1 The concept of OSS co-evolution
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Fig. 2 Processing time-series data
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STEP1 HHZEDHD R E%Z K % 72 DR R
T — & DI

STEP2 HMWZAEHDHEDZLIE % K % 7= DR R
T — & DI

STEP3 STEPI1, 2 T X N7 iR 507 — & OMBER
Brfd s

STEP4 STEP1#%*5 STEP3 2%&/89 X =% DTXTD
HAEGDHDEITOWTIT)

STEP5 HBIRBDMNEL K & 2 DK 8T X —
ZDfiz KD 5
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SN,

eij=¢ete_1+---+¢; (1)

STEP2 TlE, &35 H (n—m) 1251} 5 HINEK
DO K 2 £ 012, BRI T — 5 OIMBZAT
HIE DD LN 1y T 5 L, 1 18 (2) RTH
wEN2,

Tom = Tn — Tm (2)

STEP3 TiZ, STEP1 & & % STEP2 T X 7z IR%
T —% Dd 2 BRI (n —4) 1ITBT 2 HBIREZE H T
5, HBHREILE 7Y v ORRMEBHREIC X > TR 5.

STEP4 TiZ, STEP1 » 5 STEP3 £ TOMI %, #%
FTA=YDENFBETRTOMMAGHLEITONTEIT,
STEP5 T, MHBIREDOMAESRK & 2 BERD K87
A —% Offi L HBIREDHHEDEZ KD 5 .

DL EDWEE 179 2 &2 X > T, HHBIRE D HHil 3R
BRELBBBDENT X =F D% HEINIS KD B Z &
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© 2013 Information Processing Society of Japan

4.1 WREIB7AYV Ik

AETIE, Eclipse 7Y 27 FOHTH Y — LD HEL
%409 Eclipse Platform 7RY =7 bZWREL, %
f79. Eclipse 13 0SS TH Y %236, REEL 70y =
FCHBLD, TV FI—H0L L, BROREA IR
Birbn, NTHRESLY —Aa—FOFHEWZ 5 LS
{ATbNTE, 207kd, OSSHEICLCHwsNnS
LD B ARRETD Eclipse & W4IZ 2004 4F 8 H2> 5 2006 4F
6 HD7 =8 Tolizdrs.

4.2 ARYIZR

AW, Lo 7 av 22T 57012,
DELAY—ICZESERA NIV ARERT S, KL A
Y—IZBIEXA MYV I AZRLITRT,

RILERTEIE, 7=T4 777 FOiELDOL A ¥ —
i, REOX MY I RAEEHRETE, T—T4777 L
AX—IZINEDA MY VAR ER LD, 70y b
DAL ZFHT 2 720 11E, ¥V — A a— PO Z
B EDEREEEZIDTHE, T—T4 777 b
LAY —DHEX Y 7 AL, V—Ra— iy —1L7Th
% Understand ZFH\>, H 1 HIZY — R a— F##lr =17
WEHINZHDTH 5,

LR T X)L, BFEDELDL A ¥ =121, Com-
mitter, Reporter, Fixer £\ 29 X F V) 7 AZEHT S, —
Wiz OSS 1, VY —Ra—= R EBRRI N TV 3D,
V—2a—FEESMHIZIEDTE 2Rz FOMRE
BIRsNTWE, ZOY—2Aa—F2ESMIZILDT
ErNMEaI vy LIS, —RNIC2 Sy ¥ TRV
REVBAI v HITRBITIE, Iy IronHiEE2Z T a
Sy DHIEDS N, AT v IDSHEEZIT 50
IZiE, BRI 7a2 27 MIZEBMLTW3 2 EREDE
WA DEIEZIT) koo ns, DF), aivy
WR%Z b OB EN S VLW 2L, HRERSGDOAX
WPHRZ EBM E LB ZoND, Fh, a3y IiE
RoFMICEOG ST, 7uy s McBEBIIcSnT 55
FEGME I NN TOBIEERIT). NTOREETo
ANERNR T DBEIE R T AN E2 T T2 L2k -
T, WREDEHOEEZE) ZENTELLEEZS. K
Tk, N=YarvBHY-LTHS Gt 5V —RAI—
FoZHa 7205, —AZEna sy ¥ Az
LT3, F7z, NBIEHY 25 L TH S Bugzilla 2
SNATEREIFL, —HITEDANTHEB X OANTEIE
iTol NEZEME L T\w»%, Committer i2ld—HI D
a3y YE%, Reporter ICIE—H T DN 2HEL
AN#, Fixer IZid—H Z & DN ZBIE L 72 NSRS
T ELTHMNINS,

FRUWRT LI, 232251 DELDLA Y =121,
NumberOfForums & NumberOfPeople &9 X Y 7 A
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K1 KLAY—IKBFEA Y72
Table 1 Metrics in each layer

HEALICBET 2L A v — ARV 724 AR 7 ADHMA
T—=74777b AddLine BN 7418
T—=T4777F% AvgCyclomatic ‘XY v FOEMEDT
7T—74777 b CountDeclClass 77 AEFDE
7T—=74777 b CountDeclFunction BIBE S D
7T=T4777F CountLineBlank EHDITE
7T—=T4777F CountLineCode a— P8
7T—=T74777 bt CountLineCodeDecl HEGWD 3 — P17
7T—=74777 b CountLineCodeExe WF 4T 32— FITHE
7T—74777 b CountLineComment a Xy kO
7T—74777 b CountStmtDecl HEWMDOAT—F XAV MK
T—=74777 b CountStmtExe WIZFTH) AT — b AV M
7T—=T4777F NumberOfRevisions 7 7AWV WET LRI

Bibtecs Committer V—Aa—Fu2EEHZ 7 N
BHFEE Reporter NI Z2WE LT N
Gk Fixer NI ZBIEL 7o N
23274 NumberOfForums Eclipse Community Forums 1 $¢55 S 4172 [0]4¢
23 a2=74 NumberOfPeople Eclipse Community Forums IZ#4# L 72 A%
K2 7T-T4777F - HRETOME
Table 2 Airtifact — Developpers
PHHZERL H 2% INEAREL | 2o fRE | EIEMRE | MHBIGREK
NumberOfRevisions | Committer 1 3 3 -0.588
AddLine Reporter 1 3 0 0.687
NumberOfRevisions Reporter 1 3 0 0.591
AddLine Fixer 1 3 0 0.523
AvgCyclomatic Fixer 3 0 3 -0.479
NumberOfRevisions Fixer 2 3 3 -0.670

%% T 5. Eclipse IZBWT, BFEMOa I 227 —
¥ a vEERACHE Eclipse Community Forums & V9 8
TIfTbt T3, Eclipse Community Forums Tl¥, 27
BREREFFSEAADI L, %5 TIEARVHIEE S A
5952 EDTES, Eclipse Community Forums 237
FIHHAINTLEEWVI LR, 7Rz D32
=T A DRERBERTODIELEZ S, Eclipse Community
Forums DH1? Platform B89 % A Z & O #fHE%E Num-
berOfForums, A Z & D#fEE %% NumberOfPeople & L
TERT 5.

4.3 SRAE

Eclipse Platform 70 = 7 b 205 L LT, EIEHB
DMFEEZRACT —ARAY T4 2479 FHEITO 0 THRER
5, BETLFEEZHVE Z LICk->T, HERE DM
EDRA L 725 L EDMBLREL, 2R, BITFRE % H
B RDZ LB TEL DS, RLIRTIXRTD
ATV RAEROTHNET) . B2 EE L & OHHER
BaRD L5, PHALKEBNEROHEGOE 2L
TH, HBIREDHEIZZEL L 2\ s, BB T F
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HETRENRT S, AR, 7T—F4 777 LAY —EH
HELAX—OBRICOWT O Z2ITIBE6%2 %2 5%, %
J, RILKCARTT—=TA 777 LAY —DENETND
A MV RAEEAERE L, XE LA Y—DZNETNnD
ANV 7 2% HWERE LEBOSHZITY. R, BAF
FLAY—DZNZFNDOA ) 7 REFHEREL, 7—
TAT777 P AX—DZNETNDA MY 7 A% HINEK
E LB 21T .

5. BREER

ARETIE, T—ARY T4 7o fERE L UOFEZE 2R
3,

MEREL, 2R, BIEREDOZnZNnofr L H i
ZEIPA L, MSERE (1S i—5 <3), ZoRE (0Sn-m
<3), BERE (0Sn—-i<3) T2 HZALYTA
DRUZDNT, T A=Y B, THEITI & 48
WO DY —VPHIET S, DAY D6, HHEY
REDOMANEDIRK & 2 B ENRT A=Y DRI L 7.
RINKRTIIBERNTA=FOfEE X O, MBEGREERL T
W5, AT, MHBIRBOMNE 04 22 286 %
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xR3 HFE > T7—T47 77 P TORR
Table 3 Developpers — Airtifact

FHZEEL H 2% NGRS | 22 R | EIEARE | HHBIRE
Committer AvgCyclomatic 3 3 3 0.533
Committer CountLineCode 2 3 0 0.491
Committer | CountLineCodeDecl 2 3 0 0.533
Committer CountStmtDecl 2 3 0 0.577

Reporter AddLine 3 0 2 -0.860

Reporter AvgCyclomatic 3 0 0 0.541

Reporter CountDeclFunction 3 3 0 -0.583

Reporter CountLineBlank 3 3 0 -0.421

Reporter CountLineCode 3 3 1 -0.505

Reporter CountLineCodeDecl 3 3 2 -0.603

Reporter CountLineCodeExe 3 3 0 -0.547

Reporter CountStmtDecl 3 3 2 -0.620

Reporter CountStmtExe 3 3 0 -0.532

Reporter NumberOfRevisions 3 3 2 -0.713

Fixer AvgCyclomatic 3 3 2 0.490
Fixer CountLineCodeDecl 2 3 0 0.454
Fixer CountStmtDecl 2 3 0 0.482
Fixer NumberOfRevisions 2 0 0 0.741
T4 HREE - 332274 TORMR
Table 4 Developpers — Community
LR H 2% INGERE | 2 fRE | IR | FHBIFREL
Reporter | NumberOfForums 3 3 3 0.482
Reporter | NumberOfPeople 3 0 2 -0.514
Fixer NumberOfForums 2 3 0 -0.572

B2 H % L HIWT L. HBIRBOMNED 0.4 2B 2 285
BEDREFRINETIRLE

51 P=T4777 LAV—LRARELAT—DRRK

#2kbh, V—Ra—FIGBIL 74T (AddLine) 2340
5 E, NTWEE (Reporter) 8 L UONTEIEH (Fixer)
DNERET B 2 e CHINT 5, L7, #Hil Ems
Ny —R2Aa—FIiHira "7z ANTLE) 2 L%
tEZoND,

F7#£3 LD, 23 v 5E (Committer) /3N 7EIEH
(Fixer) 238/03 % &, HEEDTT# (CountLineCodeDecl)
PEHEWD AT — b AV M (CountStmtDecl) 2SBEMIL,
2, 3 7 ABICHHEE (AveCyclomatic) 238M$ 5 Z & &>
5, ZNEND A Iy &N TEIEF IZE QBB
ZREEL, MBICHS LB ED2, 3 7 HICHME L
KHEEZOND, BEHEIREINT 2 LN HOALT]
REMED B35 70, a3y L3 » ARRICY 77
78V T RIT) I EICKD, HMERRASE, NT%
HDIALAIREEZ TIF 2 2 L SHIfFTE 5.

52 QX274 LIV —DELELDOER
#a4 X0, NTHREH Reporter) EMST 2L, 27 A
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#121% Eclipse News Forums 12559 % A% (NumberOf-
People) 13843 %23, 3 #» A#%121% Eclipse News Forums
IR S 415 B (NumberOfForums) (334 % 2 L 2%
5. ¥ERTLY, V—A2—FOfTE (CountLineCode)
PEHEHD AT —F XV ML (CountStmtDecl) , 7 7 A
ZEHF L TWw3% (CountDeclClass) 7 E2MINT % &,
Eclipse News Forums IZ#f# 9 %5 A% (NumberOfPeople)
PR T 2D, B S 7 (NumberOfForums) & D
U HIBIE A 5 1142 Do 7z, Ecliupse News Forums 12
MINLMBIL T, BRLEABD S L9 05,
NumberOfPeople & NumberOfForums D &5 5D X
7 Az HeiGa Ty, BT afiRzRoNns b0 L]
FELTw/z, L2 L, NumberOfPeople #2784 &,
NumberOfForums 2\ 756 T3, fRIEECRE2 Y
DERDT.

53 AXa2=F1LAV—DELHSZZHE

#5, 76 &0, Eclipse News Forums IZ#f% X #17-[0]
# (NuberOfForums) 23844 % &, 1 r H&IZiZa 3y
% ¥ (Committer) ¥ & NS 7EIEEE (Fixer) 2380 L,
2 7 HBITIEN 7 8E 4 8 (Reporter) 238§ 5, 72,
2,3 7 A&ICIZY — X a— F D47% (CountLineCode) *°
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Table 5 Community — Developpers

FHZEEL H 2% INSEARB | ZofRE | EERE | MHBIRE
NumberOfForums | Committer 1 3 1 0.495
NumberOfForums Reporter 3 3 2 0.419
NumberOfForums Fixer 3 2 1 0.648
NumberOfPeople | Committer 1 3 1 0.421
NumberOfPeople Fixer 1 0 2 0.443

K6 2332254 > T7—7T4777 FTORR
Table 6 Community — Airtifact
I H 25 % INSAREC | 2o fREC | EBERE | MHBIRE
NumberOfForums AddLine 3 0 2 0.592
NumberOfForums AvgCyclomatic 3 0 2 -0.577
NumberOfForums | CountDeclFunction 3 2 2 0.507
NumberOfForums CountLineBlank 1 1 3 0.485
NumberOfForums CountLineCode 3 3 2 0.616
NumberOfForums | CountLineCodeDecl 3 2 2 0.694
NumberOfForums | CountLineCodeExe 3 2 2 0.514
NumberOfForums | CountLineComment 3 1 3 0.526
NumberOfForums CountStmtDecl 3 2 2 0.689
NumberOfForums CountStmtExe 3 2 2 0.537
NumberOfForums | NumberOfRevisions 3 2 2 0.621
NumberOfPeople AddLine 2 0 0 0.586
NumberOfPeople AvgCyclomatic 3 0 1 -0.767
NumberOfPeople CountDeclClass 3 0 0 -0.687
NumberOfPeople CountDeclFunction 3 3 2 0.741
NumberOfPeople CountLineBlank 2 0 0 -0.643
NumberOfPeople CountLineCode 3 3 2 0.744
NumberOfPeople CountLineCodeDecl 3 3 2 0.766
NumberOfPeople CountLineCodeExe 3 3 2 0.723
NumberOfPeople | CountLineComment 3 0 0 -0.681
NumberOfPeople CountStmtDecl 3 3 2 0.746
NumberOfPeople CountStmtExe 3 3 2 0.724

YV — R a— RSB I 778 (AddLine) 7 £2384001¢
%. Eclipse News Forums 1%, N7 O, &Ik, Vv—2X
a—-FOHESMWRA L E2fTba v —¥0s, FAFHELLT
EHETAHICHHT2 74— VFTHEEEZONS L
& B 1T, Eclipse News Forums O¥JEDY 2, 3 7+ H DIEIL%
boTT7—T4 777 bLAY—PHBHEL A ¥ — I
25 25EEZ65, L7h> 7T, Eclipse News Forums
ZRHLPTVbDICT S LT, FEHEPY—ZAa—F
DRI Z 5 L 2T 52 L TE S,

6. ¥&H

A7, BT FEEZ VS 2 LICk > T, Ye
SMREL 7 0SS DL 7o 2 2 EBIICKRET 3 -
®IZ, Eclipse Platform 70 =7 F 2RI — AR Y
T4 &2fiot. T—ARY T4 DR, TEROED X9
IZ, 0SS DELES AT LH 5 0iEaia=T4%2M4D
FME LTI ZEATERRAT LB TERDL A
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Wz, OSSvAF7Ahtasazy ¢ 3HEOBIRICH S
CERBRETHIEICEST, XRTHIETERL, 2
DIz, 0SS DLz & b IEMIZIRZ 5 72012i%, 0SS
DY AT LEE, HB0IEa T 22T 4 BKICEHT 20
TiE%<, OSSDOYATALABLIUOAI 2 =5 1 DM EE
HIT 208 »H 2 L2MWRTHILEVTETL,

AWFJETIE, Eclipse Platform 7’0 = 7 b DA% WR
E LT o 72h3, 5%1% Eclipse £ FH U IDE ¥ —)L
T®H % NetBeans 70 =7 FRENAILOS & LTHH
XT3 Firefox OS, Tizen, Android 72 &2 RR & Lo
W=7, FLAETE, FEELAVY—DALTY 7 R%
ATy IR, NTREER, NTBIEEREERL 205,
INGDAPY 7 AT 2=2FALAY—ICHBET S &
EBZoNbdD, SHREIFLAY—DX M) I RAEEZHE
HICTHIEBLLAADIE, HELAY—TOX LY
A DR Lath 21T .
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Table 7 Airtifact — Community

I H 2% INSEARE | ZofRE | EBERE | MHBIRE
AvgCyclomatic NumberOfForums 1 0 1 -0.422
NumberOfRevisions | NumberOfForums 3 0 0 -0.560
AddLine NumberOfPeople 2 0 0 0.615
AvgCyclomatic NumberOfPeople 1 0 1 -0.583
CountDeclClass NumberOfPeople 1 0 0 -0.627
CountDeclFunction NumberOfPeople 1 0 0 -0.649
CountLineBlank NumberOfPeople 1 0 1 -0.613
CountLineCode NumberOfPeople 1 0 0 -0.633
CountLineCodeDecl | NumberOfPeople 1 0 0 -0.628
CountLineCodeExe NumberOfPeople 1 0 0 -0.637
CountLineComment | NumberOfPeople 1 0 1 -0.634
CountStmtDecl NumberOfPeople 1 0 0 -0.628
CountStmtExe NumberOfPeople 1 0 0 -0.634
NumberOfRevisions NumberOfPeople 1 3 0 -0.410
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