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ko TEREINZABERT 7 1 VEEZ SR & 5 3
TR AT o 72, FEBROKER, 90% Lo @k T HEE
R7 7 ANERETCELZ L 2R L.
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/* CardGrammarTokenManager.java */
|/* Generated By:JavaCC: Do not edit this line.*/|

BEBER T 7 A L THB
CBRTAAAY b

switch (pos)

case 0:
if ((active@ & ©x24000L) != oL)

{
jjmatchedKind = 24;
return 21;

}
if ((activeo & ox400L) != 0oL)

{
jjmatchedKind = 24;
return 6;
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ERINZT7 740, JavaCCIZ L > THERSI N7 74
)V, JFlex IZ&k > THEBENZT 71)l, SableCC IZ &>

x®1 HEER B I 008EE 7 v 1 UK

HE4k 7 a2 54 | ANTLR JavaCC  JFlex SableCC

77 AV 9,218 15,033 3,737 16,603
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3. BRELEY—RAT7 7140V OEFET, BES VX LICH
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4. 3. THIH LAY —AT7 74K U CHBMERIZLD
JARTFT—RERET S

FED 3. BLU 4. ZEDIERUITWV, ANTLR A£K 7 71
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TY A= FHIZFEHEL T\ eBE TN 5.

2.2 77MNVEBRRICEIZEHFERT 71 ILOEFE
IRV PR OBENVER T 7 A VRFEFELE L
T, 77 ANVAICLDMBEVH S, @, HEERT 71
VDT 7 AN, HEER TR I LT LIZEDSN
TWABHERBADH 5. fFl X1 SableCC TlX, AFD &
SHREDNEDSNT VWS [11].
e AXxx.java
o TXxx.java
72770, X ERXFDOEEDTIVT 7Ry b, x Z/NF
DEROTIVT 77Xy M aERT. 22 HTERLEZT — X
ty hEHWT, 77 A NVZIZEDEEERT 71 VDK
ExRITo7z., A DODHBER T OIS LTLDT 714V
ERRAZ R 3 ITRT. RIPO ClassName 1 Java 7 7 1
VDY T A%%ERT. EREHEZHAWT, ITho OENM
Hliz~yF9 2202 HEBEKR 7 7 A VE LUTRET 5.
F72, THSDERBANZT Yy FLEVWEDE HEAERKT
BWT77AVeRRT. BAIZT7ANVERRIZELDH
FER T 7 A VREDORERZRT. ANTLR 7 7 1)L
B, JavaCC &% 7 7 1 )V, SableCC AR 7 7 1 IVEEIZ

K2 T—R¥y MEERRHZBI 5 /A AT —XEHE

7 7 1 IVEE A RXF—=REHR
ANTLR 47 7 1 )VEE 0%
JavaCC 47 7 1 )V 0.6%

JFlex Hp% 7 7 1 WV 1%
SableCC 4k 7 7 1 JVEE 0.4%
HEIAE R TRWNT 7 1 VR 3%

R 3 HEBERTOZILD7 71 VLA

HEAER 707 F A AR A
ANTLR [ClassName] Lexer.java, [ClassName]Parser.java, [Class-
Name] Listener.java, [ClassName]BaseListener.java
JavaCC JJT [ClassName] State.java, [ClassName]Constants.java, Node.java,
ParseException.java, SimpleCharStream.java, SimpleNode.java, To-
ken.java, TokenMgrError.java, ASTPerl.java, ASTPython.java, [Class-
Name] TreeConstants.java, [ClassName] Visitor.java
JFlex Yylex.java, [ClassName].java
SableCC Lexer.java, LexerException.java, Parser.java, ParserException.java, Depth-
FirstAdapter.java, Analysis.java, Switch.java, Switchable.java, TXxx.java,
Token.java, AXxx.java, Start.java, Node.java, State.java
R4 T ANVERBIZE S HBER T 7 1 IVRE DR R
HEAER 7025 L FRE U HBIER 7 7 A VE RELABIER TRV T 7 1 L
ANTLR 894 986
JavaCC 767 989
JFlex 79 1,000
SableCC 867 965
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XEHEFE T2 Z L THBIER Y 71 VR BEINIZRE
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TV BEIERTRNT 7 A V) & T A b T — X (RA
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U EHEL, EREENT S, FHT—RXORHBOZ L
EERBAEH LY, FHLAZWTFANF—XOMEDZ &
= BHER TS,

REFIEZIRD 2 ATy THh oI5, Step 1 T
E, FET 2P ORSUEREINE L, FEHET IV EHEE
9 5. Step 2 T, HEEKRTZ 7 AP ESIEHEL
WTFARTF=RIZRLUTEEETVEZEMATS. MUK, &
AT TIZDOWTEENZ AT 5.

3.1 Step 1:ZBETIDEE

Step 1 Ti&, #ET— X oM EHREZIEL, FEE
TNVEMET S, MXERe LT, V=23 — KD AST
(Abstract Syntax Tree: fIfHEXA) / — FE2HW5. i
ZBN L B, % AST / — FOdHBIEEKTHY, ¥
BEThsd. 72, HNWERIZEHEK - FThoNZ
STV, THDH. MXEHEIGL % FEETV
RS D. FERETIVEMEST LT VI ALLLT,
Decision Tree[13], Random Forest[14], Naive Bayes[15],
SVM[16] Z W 3. Zh o538 E %2175 L TREKR
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ZVEBFHE WO REBIZKKD, BEMETT I L%
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S EITS . BHCGERZITH>TNVIVALE LTI 1)
R—iEke Ty R=EPHonTEY, £ DEET v —
EEAOCEAVRTFHRBERHR ET2Z PRI TWS
b, RWFETIZT v -z HW 5 [18].

3.2 Step 2: ¥HEEFIDEH

Step 2 Tl&, TARNT—RIIHLTHFHET NV E2EH
T5. ZOHIZ, BEERT 7 AV EPEZHEL 2N
V—AT77ANVETAMNT =R LU THETS. AELE
TANTF—ZXORECEH % Step 1 L ABRIZEST 5. T
ANT—=RIZBTBHALKIL, Step 1 T, FHFT—XIZ
BVWTEREINZBDLFAIUTHS. UEONEET -7
%, TANT—RIIHLTCFHEET VEHEATSHZ LT,
HEIER 7 7 A VG2 HET 5.

4. FHMEER

RETIE, REFEZMT 2720121707 3 DDEER
&, TOEBRRRIZOWTHERSD.

4.1 EBREIE
BEFHEOFTMETS 2DIZ, 3 20FEREIT-7. %

DOREZE % IR IZRT.

FER1 IREFHED Step 1 IZBWTHETIEHET LD
i % 3 57280, ZEMIEEITD.

EER 2 RETIED Step 212BWVWT, YORETFANT—
ZADHENSBHENERT 7 1V ERETE 30 MRT S
728, KLY — 27 71 VOEEEZFEETNVIZ
HHT 5.

EER3 T ANVERBIZEDEHBER T 7 1 VR TIE
PREFEICB T2 25 < Z L2k 2 2R
T57280, 2 00FEEMAGLE T L TRERGF %
179.

4.2 EBRHR

FEF—RL LT, 22HiTHRRZTF—XEy bEAWV
Foo MAT, 4FEOEHBERK T 7 1 VG 4,000 7 7 1)L
DHPS 1,000 77 A IVE T VX LATHIELZ, Z0Y—
AT 7ANVHE MIX 7274V EHET S, £72, &
BR21IZBIIBTANT—&ITIE, KRERY AT 71
DEEGTH 2 UCI Source Code Data Sets[19](LAKE, UCI
datasets LX) %\ -,

HESUBFIROEUEIZ 1L, Murakami 5 O BEFZE & Fk D
Filk%E W7z [20). BARBIIZIE, Eclipse JDT 3.10[21] %
FINT AST it 247> 7=, AST f#r ol % X 3 12:RT.
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public class Hoge{
public int hogehoge(){
int a=0;
int b=0;
for(int i=0; i<10; i++)
a++;
for(int i=0; i<1@; i++)
b++;
return a+b;
}
}

v

Hoge.java

3 AST fiitr D4l

Eclipse JDT 3.10 Tld 84 FE¥HD AST / — R EHINT
WBM, FOIHL3DEFARAYIXIIETE/ —RKTHD
DT, AFETIEIAY MXUZHETSE /) — NERWZED
ZUIAZAE T 5. D DRI T 81 EDFHAZ LD
BETHI LIRS,

T/, BEGEIR, FHETNVOMEELOTFAITF—X
DFENZIE, Java TR INEHFEE S 1 T77)THD
Weka[22] % I H L 7=.

4.3 FHERE
ERBROFMRE L U T, Precision & Recall 25,
UF, ZNThOREDEHRIZDODWTHITS.
Precision FEETIVIZL>THEIERY 71L& HE
NV —AT7AIIVDIL, EBICHEIER T 71
LTHEEDDEE
Recall FEEIZHHER T 7 IV THIHEDDS L, ¥H
ETFNVIZE > THBER 7 7 Ve HEEI N DD
#é
FER 1 B & OEER 3 DFERE X Precision & Recall D
AR Uz B2 T, TAMTF—ZELTHWS
UCI datasets D55, EBIZHBIERTH D 7 71 VD
WERHITH 5728, Precision DAFEH Uz, AT, &FEERK

£ 6 UCI datasets \Z3EBHETIVEEM U 7255 R

FERIZDOWTHR S,

4.4 FEB1
INEL7=&HBAER 7 7 1 VEEEZ W T 4 BEO Y H €
TNEMBELZ., 512, MIX 7 7 1 VEZ W% H €
TNBREL 2. WL 25 5 FEOSE £ 7L O Tl
E % 572 DICREMIEEZ T o 72, REMEETIE,
TF—XLy b2 NEOTOY 2125 v XN nET 5.
NEL-Tay DS, N-1EOTay 7 %&EEF—
REL, BROD1IEDOTHY 7% T AT —2 & U Tt
7S5, ZONHE, Tov A Eess N ELT
W, TNSDOMEDEEE LS. KERTIIN=10&L
THFEETNOFI%4T - 7=,
RAMGEDRIR 2R 5 IZRY. KL, RhO P LR
IXZNZ 1 Precision & Recall #3%3. %< DA T Pre-
cision, Recall £ H1Z 0% %A T\W5. Kz, ANTLR
BT 7 AV E JFlex 7 7 AV TIRIZE AL DHBET
99% &, FEWIZE\N. Precision & Recall 20T 5 &, 4
IRBINZ Precision DN EWIZ L300 5. HEIAER 70
T LT LI B, ANTLR A7 7 1 )L & JFlex
R T 7 A MIZHART, JavaCC AL 7 7 )L & SableCC
BT 7 A NDREEMELS Lo TWBZ Wb, T
IY XL ZEIZH#RT 5 &, Random Forest DKEEN &
% <, Naive Bayes DFEENREMMNZ D30 5.

4.5 =EE 2

EER 1 T, WEELAEEHET VO TS 2246 L T
Wiz, EER2 TIE, HEAERZ 70 hE S PHIL T
BWRHIDY = A7 7 A VBRI L TEEET IV EBEH L
2. ZOFEBRTIE, FEETVZL>THEEEK 7 71V
CHIEEI NSV — AT 7 ANMD, EBICHEIERK 7 711
NEIDIFHBRIC Lo THWT 20 ELRH 5. Lizd->T
KB — AT 7 A VDEETH S UCI datasets T
WEEHETLVEZEMT 2 EREMNIA MR KREL RS
&, UCI datasets D—¥ &A=, TOTFANF—X%,

2771V 146,346 MIX 7 7 A VEEZ VTR L AZFZET IV EER 1 IZ
X N EBER T 7 1 VD MIX 837 BWTHRbLEENE D> 72 ANTLR £ 7 7 1 VEEZ W
ST CHSLAYBETMCTNEEA L. hid, B
HIRIEGRI & O HEbE 7 7 AV BN e T s MO EBIER 7 7 1 VERET B8, ¥¥F-22 LT
Precision MIX 65.9% MIX 77 A NVEEEHWARE LR -FEEOEEHERT 7
ANTLR | 67.5% A LR WD RE DR T E-HDTH 5.
&5 ZEMGLOKE
FTY XA ANTLR JavaCC JFlex SableCC MIX
P R|P R|P R|P R|P R
Decision Tree | 99.9% 99.9% | 97.0% 97.0% | 99.4% 99.4% | 96.3% 96.2% | 95.3%  95.3%
Naive Bayes | 98.8% 98.8% | 88.0% 85.7% | 99.5% 99.5% | 82.7% 78.4% | 85.3%  80.6%
Random Forest | 99.9% 99.9% | 97.3% 97.3% | 99.7% 99.7% | 96.1% 96.1% | 96.8% 96.8%
SVM 99.8% 99.8% | 95.7% 95.7% | 99.6% 99.6% | 86.8% 84.5% | 85.2%  79.1%
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UCT datasets \ZRUCHEHET NV ZBEHALULEREZEG
WRT. EHETIVEBETLE7VIV AL LT, Ek
1 THRHEENE D > 72 Random Forest Z W T W5, &
H1 D Precision 75, MIX 7 7 1 VEEZ FIWTREEE L 722
BETILVELDSH ANTLR &7 7 1 VIEE W THEL 72
FEETLNDLSPBENEGWI ENoh5. 20, HIE
HMEOHBIER Y 7V ERET 256, BEVEKRT 71
VOB L DFHEETNVEMELZ AL VEER LN
5. F-PIREROMIZIE, EBIZI A Y MNXAHE N
HENVER 7 7 1 VDB ENT W=,

4.6 =B 3
KR 3 T, 77 NVERBIZL B FEFREFECE
1} MR E BT PIEED M BT 5085 RT3
728, BEFIEL 23HTRRZT7 7 4 VERBRIZE DT
HEEHAEDER., HARDLEDHEE LT 220D/ —
vV CREMGEZTT\, Precision & Recall #HHL L 7=, 7«
B, 77 ANVEBRRIZEBZFEFEHBERL T 0TI LT,
DL Z WS DT, MIX 7 7 1 VEHZR U CTlddEH
LTWARW. BT, 2 2008X — I DWTEHET 5.
nNy—>1
1. 77A0VEHBRRIZEDBBEERT 74D E D H
HES 5.
2. 1. CTHIERZ 7MLV EHEINEP 725D %
FEETFIVIZE > THET 3.
NG — 2
1. 77 1VERBIZEODHEHBER Y 7 A VP E S0
HET 5.
2. 1. THEIER 77 ALV EHEINEZLDODS L,
FHETVIZEL>THHEBER 7 7 AV EHES N
FEDEEHBERT 7 AV EART.
NE—=V 1T, 771NVHRRIZ K DRE L BETFE I
KBRED, DR E—ATHEERY 7 1 IVEHIES
NEEOEHMER 7 7 ANV HRT. NRE—2 2 T,

7 7 A VAR K DREE L BN K DR D12
HEIER Y 7 AV EHEI N2 DR HBIER Y 7 1L L
ALY NE—V VIZXBMEFER e N E— 2 212X 5k
HiEREZ TN ENRT LR RT.

K75, FLAEDEET Recall ¥ 100%:E W #EIZ
o TWAI LN nhsE. ER1 OFREKT DL, £
DA T Precision MERLTWBZ B 05b. Ih
i, 77 ANV L BRI R - Z RN e F
Zohb.

T/, XD 5, T AEDIGE T Precision DY 100%3T
WMEIZZRSTWBZ e ahd. £7-, ER1 OFREL T
35, Recall PRIBIZERLUTWASZ R0 5.

AEDZ 95, Recall % 100%I230 D) 72 W& &N
Z—v 12\, F£72, Precision & 100%I2ED
0BG E A=Y 2 2 HVNIER Y. TO8E, EER
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