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Abstract: To improve the effectiveness of the process for collecting and pre-processing data from software reposito-
ries, we design and implement a domain specific language (DSL), named ArgyleJ (A repository m1n1ng query language
for Java), for mining software repositories. To design and implement the DSL, domain knowledge for mining software
repositories is required. Therefore, first, we perform a feature analysis to the domain of mining software repositories,
then we design and implement the DSL based on the feature model. To evaluate the effectiveness of ArgyleJ, we im-
plement one of the representative case studies of an MSR analysis by using both of ArgyleJ and Java. The case study
using Eclipse and Mozilla projects shows that ArgyleJ outperforms Java to collect and pre-process data from software
repositories.
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Fig.1 Feature Model of Mining Software Repositories

45 _EIZ Composition rules & L C/Rr L7z, Z @ Composition
rules (2 & > T, DSL ZE#T HERO FRIFMIZ OV TH
RLZENTED.

3. Argyle] DEELET

Argyle] IZVRY MU = A = 7B 57— 2 Bifs -
MToOMFMERIET. 2O LT, 227 V7 Ok ED
B r et om Eix b B A A, HerDURY Y &fifH
WCHRZDEND) ZEBBZIREEITo7. Argyle] DHAR
(7ML, AT TR T 7 4 —F ¥ ST ORI TH 5
T4 —=F ¥ ET(” D) ISV THERT S

31 URSMIRAZVITERRELIEZTA—FY¥ETIL

AEITIE, SHOMEOERIIMNDL 7 4 —F ¥ ET L
(1) OFFMIZOWTRAT L. /Bohn/z7 4 —F vid, 4
20 L A ¥ — (Capability, DSL, Domain Technology, Im-
plementation Technique) IZ#R Y 731F B4, BEEIL STV
%. Capability L' A4 ¥Y—1%, = Ra—Fn6R 2577
Vr—=varD74—FyZERTLHLAT—Tobo. K
BT, UARTY MU LT —ZEMY HTHEEE LT

© 2012 Information Processing Society of Japan

Extraction, Y L7=T —# & MBS 2B E 2
% F$HE Transform [3] & L7z, F7-, Transform % B
KEL7e7 4 —F ¥ L LTA MY 7 ZOUEIZEET 2 HRE
Metrics #EF L, RCS, BTS, Mail &\ 5 BAKM)Z2 U R
N =A== TR BRT LT 4 —F v 2 E&RE L.
% L, Extraction, Transform 47 =z > & LT, X
ET DT —XORIE Ny —THMRT 7 A VEAD) &
BRI HH%EE Scope, BXL O, EEDOLRMTNEST LT —
X RN HHERE Filter 2 EFR LT,

Kang & [7][12] ®7EF% Ti%, Operating Environment L
¥ —{%, Capability L' A ¥ —D7 4 —F ¥ ZETT 5720
DEETHDL. VRV NI~ =27 TlE, VAV %
BET 22 —PITH LT, ZOBRERJRRE (X MU 7 208
RIRE) 274 =Ry 7352 LITHETSH. %Y
RAAL VEHASHEOEAN L —va VST 55X,
DSL LA ¥—¢& L7z, iz, Transform 2 FHT 5720
IZ, select X° convert R D7 4 —F ¥ EEFR LIz, F
7o, EEOFEHETIET LT — ¥ #3INT 5 Filter O A
~NL—% L LT, where, when #/E:& L7-.

Domain Technology L ¥ —i%, AL —3 3 & EBT



VYILIZTIODZTFTIY TR L 2012

=1 Argyle] OFFE T

Table 1 Operators in ArgyleJ

For T4 —Fx TR T T - DY Elp- 0] ik

set set project_name Project %! String K G2 R E

Mine Log checkout checkout project Cco Project i1 77 ANV L
log log co Log ! CO # a7 H L

Data Operations | select select metrics from log ASQL #! String 7!, Log 4 A N7 2O
each ...each granularity Option Granularity BLE % 45
where ...where condition Option Condition Sl EARE

Options before ... before date Option String %! b % A LRI & 48 E
after ... after date Option String b AT LA 245 E
between ...between date and date | Option String %!, String %! | & 5 WM AT

HHFECEAT A b0 L LT, K TIL DSL ORE % 8
TRIDDAZET ML T D LB HlZE, VAR
PhUITKHEN TS 7 7 AV EET files, 7 74
NOEREREEZFT logfiles 72 E73% % . Implementation
Technique L -f ¥ —{%, Operating Environment L' ¥ — (R
i LTI DSL LA ¥ —) OEREZ RIS DB S D
—RBIRFERE L SNA DT, KU FRY MU RS TH L
EZTm. BlzE, BEEY A5 5k LT CVS X SVN, [
EEHY ZT AL LT Bugzilla R JIRA 2 ERHIF 55,

7o, FAAUHAEHELEES L8 & LT GPGPU X
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Hffi % Implementation Technique L f ¥ —I\Z, £7z, VAR
MU DGR L7z A b U 27 21Txt L TN OREEHENTY —
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[List 1]

01: Project ex = set "example";

02: CO exco = checkout ex;

03: Log exlog = log exco;

04: ASQL rs = select addedline from exlog before

"2000/01/01";
[List 2]
01: operators DSLOperators{
02:  Project ‘‘set” project.name (String project_name) :
priority = 100{
03: .« ..
04: return new Project(project_name);
05: }
06:

07: CO “‘checkout” project (Project project) :
priority = 100 {

08:
09: return new CO(project);
10: }
11: }
&2 KT T NLDAX—~
Table 2 Table Scheme
T—T N4 T—7NDEE | BEEOBY]
revision_id 774N, VEYa D ID
revision_num JEYa oS
file_id 77 AND ID
Revision Table author-id PAFEE ID
date a3y bENHA
addedline BT
deletedline HIBRAT
comment a3y MEFO I AL R
file_id 77 A ® 1D
file_name 77 AN
File Table directory A ANWE S
full_path Ty ANDT NN
extension PLIRT
author_id BA%E#E O ID
Author Table author_name BRI E 4
email BRFEHEDA—LT FL R

o NUT—HENBEA NI I AZEY HT.

Lastic) (%, P& DSL Ok Z XHET 5 AT LA THS.
Lastic] TI3, MIC X > TFa) - OV — L2V B2 5 F
FEED, NEHER ICK > TF4A - 0V — N &k
5. F2IEIT Lastic] & W7 BEHIE, Lasticd 138 F = v 7
BT TWHDT, a— RAERDEERLAEHRIC L 25
WEROHNE: EICHETHEZBX O THD.

List 2 1% Lastic] %\ /= Argyle] O E#_D—EHTH Y,
THEBAFE 1 LR LTV 5. List 2 [ZB W TR TE
NTWBEEANE, Lasticd IZL - THRftETWS. 11TH
@ operators H 5L, NHER FOEXRTHDHLEVIEST
& 5. priority 1%, %D N HEE T OELE %~ 9 i T
EAREZVIFEEEEENE . £, EBEEITEKTSZ
ELHEETHD. AR SINTHEITELEIZ0IT/D. 4
1TH @ return, new | Java TOFERLFHETH 5.

2ATEDON NIEEA FOEHETERY, WY EDM,
HEATONRY—, T ROB, HE T OEFLNEN,
N IHHE T OFLNE (Java Tioak) OIEICTER T 5.
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I—RURY VK LT, 32X A7 EFREL, KAA
CVEAEFEL LTO Argyle] OF A& AT 5.

AT BIT 2K X2 A7 TlE, EvEN Javall L5 7|
7T 5L Argyle]l # WG OT 0 7T MIX LT, A
7 U7 SOk, EEEGME, s T AOETREO
BLEO DR ZTT o7, 22T, Javalc kb 7u s nk
I, TS RVIREEN SRR LEGEAE D & 2T

4.2 fIREERE
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THFRDO 1 2L LA BYVHENTHNET —<THHD

5ThDH. SEIOFIETIE, BINTE, HIERTE, BLW

U U —RENAT - AR BEA OB ERBEZ S E L.

BRI TINEILL Fo®@y Th 5.

(1) CVS b7 7 A hD—E &2 Ty 1.

(2) 77 AN L OEFRBREEZTY .

(3) EHEEICEEE S TO 5800 BB T4 B 9

(4) BEHEEO 2 X MBI DL REAEEEIT > T2
NERTHF—T— REHD. RHXTHE, $—7U—
F& LT, “bug(s)’, “bugfix(es)”,“defect(s)” A T-.

(5) 77 ANZ L OBIMITH, HIBRITEL, RO, VU —
ABNAT > TR EEOEEREEZRD S.

BRI 1. KEZZA7TH, Argyle] ZVWDZ & T, fEk

2 F Y a— LOREME (Y — R 2— FTFERO DR, A s n<
T v KR Y) ERHEKEL, Y2 VOREAOFES
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=3 A SEETORLRE &R
Table 3 LOC and Levenshtein Distance for Java and Argyle]

L RURE (T8 AR
Java 213 71
Argyle] 24 18

DA (Java TRETHHE) L HARTEORELR R
HIB C& 200 & 572012, FlEO L% Java, BL,
Argyle] TENENFET S, FMICIE, FEICEL LT
BoaHv, 2T A DFTRe import 3C72 E D'E F 3T
1Tz 720b o 3%,
AR 2 HAIT2TIE, AT 1ORAZ VT NEJE
LT, ANV 7 AEGHTI2HMERET e F2ET
L. SENIEERGEOB AN OFHMET 27202 A7 1 &
RUARNY 7 20O HT. st ETHHBEEHEET 572
WOAZ Y P EREL, #2271 OA7 )7 MNEORE
% Java, Argyle] N2 Tk L, FHlid 5.

TR L L CARERTIE, L—_0 o ¥ A HEEE[16]
EHWD. L—_u o XA S ST O LLE
EMHTNTY XALTHY, FA - HIBR - EH81—ETh
NHTEIC, HEEN 1LVl CTHD. Flx
1, “disk” & “risk” DL—_ v a XA BT LAY
(“disk” » d % r L&), “apple” & “play” DL —~X1 i/ =
A A BT 4 72D (1. “apple” @ a ZHIER, 2. 2 0%
Hop ZHIBR, 3. e % alliE#e, 4. RBRIZy Z8E0).
AR 3. Argyle] TiIA 7 VAV HNRGHTITEIT D
EE LA BT A AZ I L. AY A7 T, @il
LN EDBREEMRINTWNDEINERD72DIZ, FEITHH
WL TR ZITS . Fv v v aBNFETIHAL L
e, DF VYIEIEEIREE 2B HUBETED L HunEEb
SN EWEFHMET 5. Fiz2, 7—%%&y hOVA AN
FEATRFRNC EORRERET INERD7-01, BV
A X AWTEREITH .

FITHM & L CAERTIE, TR Q) o7e s T AR
KNO TR G) OFEA NI I RET 7 A NVICH T HFET
DR Z I U AL CHEIT 5.

43 BRI 1DERELER

HAT 1 Da— NTEER3 OLITTRT. £IITRT L
BY, Java THIHRTDIHE 200 1TRREDMND T 1 7T LR,
Argyle] TIL 20 TRE CRURTE 2 Z & b5, Argylel
D=a— R (List4) X, FHFIE (1)-6) Xl 5a—
RTHY, —J5, Java D=2 — K (List 3) 1%, FHAIFNED
2)-(5) D—EEARFEL TV D, FTERBSI I TWBEST T
HAY 22BN THILR SN DH 5 2.

List 312779 &80, Java TIZCVS VARY b U 6 EG
LB R BREZ N9 5 70 E ot (B0, 1317H
D 1SATHE TIE, ZEBERE)D AT 5845 2 s
T5) Rk TAMERHY, £ OV —RAa— KOFk
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Table 4 Execution time for Eclipse

- F—4 | &% AT (ms)
EAM | yux | [Tava | B | GlELAL
ui.cheatsheets* 3.1MB 1,721 1,256 950 19,610
ed-incubator 46MB 7,366 15,274 | 990 86,368
swt.wpf.

163MB | 1,205 4,235 924 19,212
win32.x86*3
ed 214MB | 18,249 | 96,691 | 1,057 107,004
releng.

2.6GB 43,368 | 116,884 1,174 240,848
basebuilder*?

BRDOND. TO—FT, Listd O Argyle] TIEZILHE
AMEN ST I TV DT, Dy —Aa— R Gt
YD ENTED.

44 ARV 2OHRLEER

ZAY2OMRERI OEEFT. £, HIMERHEES
B DOYRIEERSY &, List 3 & List4 T2 0 TSy
ELORT. RIDEY, Arygle] OFFEREEY, Java &
BT D L Y —Aa— FOBRE EFEERIC, BTy
DI ENDND.

Java D7 v 77 & (List3) Tlk, ®BHIEEZEET D A
7 V7 NeRET 0L, B ERTITYE TR
N AMENCEIZEHL L (List3 @ 341THMG 36 /TH), 4
EENTZHMANTH 20 ENEET 57200 if L&
TAHNLENHD (List3 D 379TH). —HT, Argyle] %M
WASEE, TR TH - ROKRRICATvark
LT, HZEET2HEETZBINT DA THEETED
(List4 ® 1317H).

45 ARV IDHERLEER

KA 3T, JavaD 7 1 7T ADOYE, Argyle] Ty >
T aRFEELRWIES (PIEEBIR) & ¥ v v 2 BEE
T 555 QEIHBLUKE) 28\ TOIATRIH O LR A2 1T >
o, RALSITRTEY, ¥y v ranRWEaIET —#
YA AL E R Z DI LI=hd > T, EATHRR S 80
LT3,

Java D70 77 LTI, T—FRX—RT—ZE/HAT
HZ e, AN IZAZROHLTWLDT, ¥y via
DTETE L2 WIS TIX Argyle] 2 V5 8BE5D1E 5 BNELT
BFEIZEELS 7o o TV D. LOLARRG, Fv v v 2 M FE
THHEEE, HORE, AHEHORIWEY 2—/LIH
LTiE, Java 7 a7 7 010 L A MY 7 220 1
HTCWBZ ENbmrolz. BlzlE, Mozilla 72y =2 FdD
atwork £ =2 —/L (156KB) #5455, Fv v adMff
ETHHEELV S Java D70 75 ADIEI B A RN &
AR HETHD. LML 5, buildools &Y= —/L
(8.7MB) % HHFAIL, Java DT 7T HhED ¥ v
ValbhOBEEDHPESBIFTE L I LRbhoT.

B F Yo — LAITASE “org.eclipse” AT K IRFD ZA— 2 DEE L
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[List 3: Java Tk 53D —¥]
01: while((line = br.readLine()) != null){
02: // FA NV REMET D

13: if(line.indexOf("date: ") > -1){
14: date = line.substring(line.indexO0f("date: ")+6,
line.indexOf("date: ")+26);

15: }
29: if(flag2 && ((line.indexOf("------ ") >=0) ||
(line.index0f ("'==========") >= 1))){

30: [/ NTEEPEPOIEREZER (NEILEE)

31: Pattern p = Pattern.compile(:* * *);

32: Matcher m = p.matcher(comment);

33: if(m. findO){

// HRE &7 B LIRS D

34: DateFormat df = new SimpleDateFormat(+« + *);

35: Date formatDate = df.parse(date);

36: Date compareDate = df.parse("2000/01/01 00:00:00");

37: if(formatDate.compareTo(compareDate) <= 0){

38: pw.println(- * *);

39: }

40: }

41: if(line.index0f ("=============") >= 0){

42: filename = "";

43: }

44: |}

45: if(flag == true)(

46: comment += line;

47: |}

48: }

=5 FATHFE:Mozilla
Table 5 Execution time for Mozilla
. T—H ALy FATHEM (ms)

Y2 YA X | [ | Java | GE | GFELARD

atwork 156KB 42 132 841 2,175

vtable_hide 180KB 42 353 817 2,170

110nkits 1.1IMB 150 469 899 4,063

buildtools 8.7MB 691 1628 806 2,172
5 B

KL T, Aric Lo TR T 4 —F ¥ ET VI
OIECHER TRV L, ZhbxzNEDSL & LTERE, B
FOEEL, 20—F7T, A€, NEDSL & LTEED
7oy, BRIATREZREGAEE (A4 75 V) & LTES
TOHHEBFETD. T4 T T VL TRY AT BFATL
7=t A2 V7 hORaREIL 22 (Argyle] TiE24), &
FRG VL 48 (Argyle] TIiX 18), FEATHEFIIER AL
® Java LIFIERE L TH-T=.

72%, Arygle] Ti, Lastic] CHE3E L 72PN ES DSL 7 5
Java THRESNTZTA 7TV ZFOHTEXLHEH L T
5. FD, FHAAE, Arygle] #NES DSL & LT
TiER<, 477V ELTHRIATAZELARETHS.
WEDSL &7 A4 77 V1%, TNENRAV v b/ TAY >
FRdHDH BxIE, NWEDSLZ8HT22&T, =544
~ORBIABNARE L 2 B0, RO T 4 X T T —N
EEDFRENRS D) 72, 5, bbb e
DMICOVTIEIBRET 2 LERH S,
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[List 4: Argylel (T X A 32%]

01: public static void main(String[] args){
02: //AMnE

03: Project project = set args[0];

04: Connection con = getConnection;

06: // (1) CVS BT 7 AAD—EEBR T (F=v s T k)

07: CO exco = checkout project;

09: // () 77 ANTEOEEREZRY HiT
10: Log logco = log exco;

12: // (3), (4 DENE

13: ASQL rs = select "revision_id,addedline,deletedline,

comment" from logco before ”2000/01/01” ;
14: ResultSetMetaData meta = rs.getMetaData();
15: // RDDA NI 7 ZAOEDEE
16: int columnCount = meta.getcolumnCount();
17: /) WA%OHE

18: File result = new File(result.csv);

19: PrintWriter pw = new PrintlWriter(new BufferedWriter

(new FileWriter(result)));
20: /) NTEENEPOEREE (NWEITHEIE)
21: Pattern p = Pattern.compile(...);

23: /) HA NV I RAEBR

24: while(rs.next()){

25: Matcher m = p.matcher(rs.getString(5));
26: if(m. find Q)¢

27: /] (5) ANV I AERDD

28: pw.println((rs.getString(1) + "," + rs.getString(2) +
"," + rs.getString(3));

29: }

30:

31: Connection co = shutdown;

32:

6. BHEHIE

AIFFE & R, FAA CHAFHEEFHALTY 7 b
v = T BROXEE B LIRS ECICRES N T
% [17]. #lZ1X, Wang & D48 [17] T, the Dependency
Query Language(DQL) &5 KA A VEASEEIERL,
BRENA T AR, WEEMA DI, 2— K7
=R a— ROFEL LIy 25T 5 X EE 7> T
5. DQLEZHWSZ LIk -T, 2—HFI7u /720
System Dependence Graph(SDG) LD {R{FIRERLT F & b
KEE2EL ) 2{EH Z L3 TE, a— FOEBESS
KFEEOBWEFT 25 Z LN TE D, AFFETIE, Wang
5 OWFEL RIERIC KA A Y EAFFEZHWDS 2 LT, UK
R A =0T ETT O EGE, BRI, HREE SRS
L2 EEHMELTNS.

AHFFE L FRRIS, UARY M)~ =0 7O EEZHINE
L7eifgEbiThbn T3 [3]. Hlx1E, Shang 5 DOHF3E [3]
TiE, VAV M) ~=A =2 7 OFIBEEOT — & #flf & v D
TRIZEHL, 777 RR—2DORETH 5 Pig X° Hadoop
ERNT, EXRT =2 LT EmHIc~v A =07
ZATHODITOWTEMIE L TW A, KBFZETIE, —iRA97R,
URY M) ~A =0 7 DOF7 =2 OUE - I LAEET .
P92 1%, Hadoop =° GPGPU &\ 7z & s b 10T & B
DiAZ, Argyle] THEEE L7 2— K% HEIYIZ Hadoop <°
GPGPU O =1 — NZEHS DAL A LT 2 FETH D,

Fiz, ANV 7 AERMT S L LT, Matsumoto
5 DOHIZE [6] 738 5. Matsumoto H DHFZETIE, Web ¥—
EADEKTANY 7 ADR M AT 5 Bt 2124 LT
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5. —JF, R TIE, VARV NI ~A =TT R A
A VERASHEZRMETL LT, TSR D FEE
WCES B R OMEMEZ B L7-. Matsumoto © DAFZEIL,
A U7 AOBEBHEREE Web Y —E ADIBX TR 5
LT, FAFEOEACT A RRINLRNEN) ATy
FR®HB. 7272, PR E LTREESH TN A K
VI ADREMIIRAEETHY, h—ERAEPEETHZ LI
T&ERV. —FHT, Argyle] T, FH%Z2HEAEDED
ZETRIKICEHT DA M) 7 A0S ERETLHZ L
MWTED. Fiz, A MU ZAORMLA G L TV D A
7% Matsumoto © DAL E DENTH 5.

7. FEDHESERDORE

KL TlE, VAV N ~A =07 ICBIT 57— 4
B MToELEZAELT, VRPN ~A =2 27w
O RAA EHASFE Argyle] %5 - BELZ. r—2 R
2T 4 & LCHARM e BIEZRE L, Argyle] & Java S35
DOENENTHIEZ R L, Argyle] DA AMEZGHM L7-.
B/BoNTZmRIE, TRROBEY ThbH.

o A7 U MOITHEWVIBENDIL, Argyle] 1%, Java

I bEOVRR AR L RSN

o IMEEHEL WO BLAD GG L8 E, Argyle] D%
FR ML Java LI LT, W2 EAURENT.

o Argyle] ICBWCHy v aNFEET HHEDFIEITH
BB LTI, ot oTr—24% 4 XIZBlb 59,
BE LTI THEE TRENEGOND Z ERboTz.

SHROBEL LT, 74 —F v ofinrofionir 1+ —
FXETNDORY RV R ARG LR S, Stk - 3
EOBMBEZTOLERS DL EEXDH. £, Argyle] O
SR T, PRBORER S 2T L (CVS, SVN 72 L)
WZDOBHIELTWDDT, DBUOMERZHR D 12O DF
FEAEEE (BIZIX, clone 72 &) ZMRFTIMLERDH S.

BFE AR O—IBIE, BRI IR M [IST) DOREIEHY
JERERT e HEE2E TCREST) 1231 AWF5eEk AR A h & 2
T VEERRRTEICE T VAT LAY 7 My = T HTOAI)
OB [RA F_XF 27— VRO A — =g a—
TAUTNTY 7 MU 2 TR ICK R EZ T, F
To. AR O—ERE, AARERIS B EME e CGEF
A BUEE S 24680003) 12 & DB AT 7.
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