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FEAMEERIZ DO WTHR RS, 5 ETIE, Bh#EpIEIZ DWWk
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mCW : HEHOHEEFET 3.

mCC: IJIXAVI2EHTS,

mCF : SR DaI—FT4 VYT ARAINEETT 5,

mSRI: ZEAZREOI-VF—EHEL, BROML Y%
WA AT T 5.
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1 public static void BubbleSort() 1 public static void BubbleSort()
2 { 2

3 int temp; 3 int temp;

4 for (intj = 0;j <num.length - 1; j++) { 4 for (intj = 0;j <num.length - 1; j++) {
5 if (num[j]>num(j+ 1]){ 5 if (num[j]>num(j + 1]){

6 temp = num[j]; » 6 ;

7 num[j]=numlj + 1]; 7 num[j] = num[j+ 1];

8 num[j + 1] = temp; 8 num[j+ 1] = temp;

9 } 9 }

10 } 10 }

11} 11}

(a) (b)

1 Ia—7—Y3avofl (mSDL)

S TN )

2 FFNN O

mROS: WL OQPDESXUNDXZHAREZ 5.
mCR : HHEEZOLDIZESHZ 5.

M1idEIa—F—Yary4AxXL—&ZmSDL %Y —ZXa—
RIZHEALUZHZ2I2RT. K1 (a) O 6THDOXD—R
ZHIBRTA2Z2T, TDY—AT— R ERESXIHEML 7=
V—232—=F (E1 (b)) »EKT 7.

2.2 FFNN

FFNN 2%, BE EWOTEF L2 —F L%y b
J—2THY, —a—preiEhd, WHIZEET S HE
BREREET D5 ETHEINTWS [4]. B 21 ng~
ngy CHEKX NS, 3D FFNN O TH 5. FFNN DA
HEHAFEBIZRIMLTHY, FORY M ILORITGIE
2y N —IREIKTET S, X2 OFITIXASIN 3R
Jt, HANR2WITONRY NV THE. £, v v T—2
OtEl, F=a—0 VHEOBERIZREINTVWEEMR
LoTHRES., AARZ PILEHARY FLDH%E FFNN
IZ5-%, TOASANRZ bV % FENN 252 2Bz Z 0
HRZ PV HEIEINE LS IZEADEAZFHET L LI
£oT, AR FIVEHHIRT MV EKIEDT S FFNN
ADHENTED., ZDX ST FENN (12, 23X
AR FVIZEBU7ZRZ SV E AL UTEX -
BE, FHIELHEARTZ MVIZEBI U7 S VHHH
NG, foT, HARZ MLEDPHTEILIZLST,
AIRT MVERBZ L IZRET 52D TES.

2.3 Ichi Tracker

Box DRFZE T IV — TH3EHFE LU 72 Ichi Tracker[1] &, AJJ
ctLTHEzoNEZa—-FRR%E, 1 X—3%3y b EDOSS Y
RYMIDSKRERT E-ODVATLATHS.
2.3.1 Ichi Tracker DRI — RRFTEHE

Z DOFEiTIE, Ichi Tracker DFEML I — N HIEDBEE
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HAURNHRENEDH B, ZOMEOMRIRAEE LT, B
REERDT 1V Z Y v 7 DOERIZ CCFinder D I — K2
O—VREY —VEEHAT S AESEFEZSNDH, 2—F
Ja—=VRHEY —IVIZH S DFELUEOERICEDIVTI—
Foru—ralitd sz, EDI—-FNFEZMREBETE R
WHREMEDMEAE S 5. Z OREEZ RIS 572012, Kif5E
Tl, FFNN Z W7z AEETVIC LD, Mz —
I 2a—RNrZrTm, BXWZEMLZa-FRD
MBTELFEEREL. £/, BEEEZHVWE &,
MERIZERB U723 — VR EH7ZIZFEIED I L TRNS
WIEULKHRET B Z N TE 5.

3. REFE

AW T, FENN 2fifid5 22T, a—RK7nv 2
HALOEM I — NAREE2RA L. AREFIEITEES
EEATAILT, 52 00EEO ST EFE T —
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LZENHEETHD. Tz, HHMEEEH WS Z & THX
FHEUUTWAEPMBETE R o/ — NFE2Hi/-ic¥y
TEBZZ LT SIFEUKHETE, MR CEMRE
EHOTIENTE L.
AMRBEFIEL, FENN 2 X 2 HM¥E %2175 STEP A
&, A-RF70v I OME%®FT> STEP B © 2 EXHE THERK
INTW5S.

3.1 AFEOES

A—RK70Ov Y KRRFIETIE, FD 2 D2DO5M4ED
WENAEZTA-NRrEI—-R7ay 7 LER
T5.
FM1 BB« )l E N H#ipH
&M 2 if, else, for, while, do-while, switch XM “{
P CHE N HE

BUE : AREBEFIETIE, 220V —23—KNE2IEHYL
U7 RBIZHIIB L7082 t1t2 £ U, t1,t2 NTHE
HBLTWAITZtIN2 2 L& &, FELUE Similarity
ELATFDO LD ITEHRT 5.

2 |t1 N 12|

Similarity = BIENE]

EHa—Rr7Ov s -BHO—-R7Av oty b Ak
RPIETIE, M8, REERIIH I
WRHEMAET S (FELEN 0 L KEW) I—RT
oy ZEENa-RT7ay s EHETS. £/,
J—KN7avy 7OREEE2ELNI—-NT7oy o2&y b
LEHKTD.

FHT4TT7—%: HUI— NBREETOE, HHMa—

F7uy 22T 5 WS BLOMIZ, MR
LEWSHRMPELET D, AREBETFIETIE, FFNN
ZMHAL, I— FMRKEE2DBEIENCEBRL TS
b, FEOBIZ, DB “REHELL” 75
AEMERT BDDNRY MLABREL 5. AREF
BT, MTFOLMt3 Iz TiEEsa—-—Roay oh
SERUZREAR NVERTT 4 75 =R LTRE
#L, “MBERHRRL” 25 ARERTBHDDRY
MLEUTHEEHIIMEAT 5.
3 MBEHNKDOVRY N NIZIZEEET, Y
TATT—RTNTEREHNEBL TR W20,
R T VI “BERERR L7 2EIKT 57010
MEGEEINEaI—-—R 7oy

ROTFA4TT—4: ARIBEFETIE, PATOERM412Y
TFEZ2I-RNT0 v I oERI NIRRT L
ERYT 4 TTF—RELTEET S.

EE4 MBEHROVRY MYRIZELEL, KR
FUIZ O DIAD T RV BffEINEI—-RTay o
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I-F70y 7 0RERT bLe
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STEPAS
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3.2 FFNN IC & 2H#m2E
ZOHEiITIE, FENN 2 & 587 %175 STEP A 12

DWCHHT 5. MEPAT@(BSU%V%U#bW

Uiz =23 = RERIZFET— X &2E L, ZOT—X&

ZHAWT FFNN O€ 7V ZERKT 5. STEP AlL5 2D

FIED» SR I N T WS, STEP A OB %X 4 127R7.

STEP A-1
0SS VARY MYKNDY — AT — Rizxt U TR %
v, a—K7ay r &2t L%, Fcos/Lv—7
THFEL TWA L 3 — F ity —)b CCFinder[2]
BLU, #HooTuyrra—viigitiy -7 %
FHL, Elo—F 7oy 2y b S;1<i<) %
RS 5. Fla— R 7oy 2ty b S i3k
CHEMLZa— R 7oy 2 b,V <i<J)BNET 3.
£, AATFATF—X B1H) ERHOY —A3—
REMAEL, a—F7mv 2 p01 <1<L) %
T5.

STEP A-2
Fila—RN7ov sy b S A0a—RK7oy 2 b,
BN ERNEEND ESICEHELEZI—-RNT
oy 2 mb;M(1<k<K)%, 2.1 HiCTHPL 13
MODIa—F—varARV—K2HEMUTHERT
2. ZzorE, mb M1 <k<K)E Ffla—F7
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B FR @3
boolean
boolean flag = true; flag
if (x >y ) flag = false; » true
return flag; if

! Word_b

AR —R false
return

{

»(1,3,1,1,2,1,1)

alalN|a|lalw|—

5 BoW % I — MR IZ# A U724l

oy sty kS ILET5.

STEP A-3
I—R7ay 2 b9, mb® R N LIz
T 5. TOBRICHWAEZFRIZOWTIX 3.2.1 Hi T
5.

STEP A-4
HMla—R7aov oy b S ICETSa—-FR7oy
IS ERINIZREARY MILIZHLT, IRV %
535, £/, a—R7oy 24456, 121E, 0SS
UARY MYRIZEM I - R 7 my ZidRn e v &k
T, B Z MLIZS NV 0 BMNET 5.

STEP A-5
Ko bLe, fELEIVEHWT, b b
ZH&4T\\, FFNN OE TV &2 ERT 5.

3.2.1 BHHENI MLOFE

ARG B 1T 5 FMERTIE, BWFZIIHNOND

REFEW 2RI P FARD R THRE BiffiZ BoW (Bag of

Words) &, HRXEZMRE UEMEEICBWTHY

PENEFEENTVWBERZ MULEHATH S doc2vec[8] D 2

O TFEEMH L TENETNET IV EERL /-,

BoW: Z#¥F—ZHa—F 7m0y 7IlHNEEFHE -
WA TFORERBEL LT, §a—F7av o 2R
R MVIZEBT B, TOBE, 2FLA T FiE A
RJ—=Re LT, £HTHZS.

F7z, MET 23— NRFEREARS MVIZEWRT 55
i, FEF—xHaI—- R 7Tay Z2ICHNLTWEETH
G- BTN EOaI-NHIZEN TV AR ERBE
LTARZ MVIZZE#HT 5,

BoW Z WX MVEH#MOEHIZE 5 1md. K5
D Word 2 1ZX X7 —RTHY, BHxBLITy»
ZhHITEEY T 5.

doc2vec doc2vec ld, —a—F N %y b7 =212 L BH
fili7e UMM ZIZEZ ORI MVEAATH D, BR
XEEXNRE LB EII B WTAERIMENEIL X

TW3 [8]. AMBFIETIE, doc2vec ZHWT I— R
Ty 7RI NULTBIIH-T, 1477V
gensim*2ZFHH LT3, doc2vec ZH\\W/zRZ hb
ZHOF %X 6 12T

*2 https://radimrehurek.com/gensim/
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{ Mo
List<Object> list = new ArrayList<Object>();
boolean present_tableName = true && (isSetTableName());
list.add(present_tableName);

if (present_tableName)
list.add(tableName);

return list.hashCode();

‘%Yﬁﬁﬁu f—svEZATHLHEE
‘{ List < Object > list = new ArraylList < Object > ( ) ; m

I EFLER, < b
\ (0.0218349,0.002315,0.00297053,0.113292,0.0758721, -+ ) m

6 doc2vec & 32— N F I L 7=

¥9, ¥PF—LMHa—-RKT oy % ANTLR*® %
WT b =27 VHEAIZRET 5. RiZ, a—F7av s
D=2 % 1fFIZAR—ATHPbEEZET L. *
DES BN ETo X FH 2 FEHT—RELTE
ABE, EMEEIZL->Th—7 VO EHRRZ b
WERER S TZETNEERT S, TOETF I —
Kooy o b—=o 5l A e LTEHERBE, ZD
A—R7BY 7DHWMEHRRY MVEBFLZENT
5.

3.3 Hla—RK7TOv IDH¥%E
ZOHITIE, EMao—-RFR7ay 20K E1T> STEP B

IZDOWCEHIEId 5. STEP B Tl%, STEP A TfEL7-%

FTNEMHL, MFEE2FETTS. STEP Bk 3 DD FIEA»

SHERENTWS., STEP B OB %X 7I12/:R9.

STEP B-1
B U7\ a— R 2T L, STEP A-3 & [k,
3.2.1 HiTH#IA U 72 FE TR 2 MVIZE#T 5.

STEP B-2
STEP A-5 TIER L 7=EF)L~, STEP B-1 TERK L
RN 2 MLE ANE LT R 5L, TORMAY
MUBEDEMI—RT7ay 72Xy MZET 5O
RERTNRIT MUDBHAINEDT, ThrEIZTIR
Nz(0<z<I)ZHHTS.

STEP B-3
BHUZZV o i d 283 - R 7ay 7y
NS, ItETAa—F 7y 2 b0 << ) 2
Bla—R7my s UTHITS. 72770, 2=00
B, SN I —-NT oy sELET 5.

4. FHMEER

ARETIE, AFETRELZEL - N T0y JIREREF
EOFHEERIZOWTIRAN S, FHEERTIE, 32D 0SS
WOPER LRy FI =22 AL, Hla—FTay 20

*3 http://www.antlr.org/
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MBHEZ, MER, HHX, FHEOBS»SFHEL -, &K
FERTHH L U7z 0SS 1% HBase 2.04, OpenSSL 0.9.1~
1.1.0*°, FreeBSD 11.1.0"C#%# 4. OpenSSL X7 v 75—
MEIZEDAELBRNN—-Ya VlOENI—-NTay 7 &3
i3 2728, EEON—Ya v FHLTWS.

41 ML=V TS X—%

AEBRTI, BHE¥EE 7L —LA7—2 Chainer3.4.0" %
ffifiL, FFNN #5238 L7-. oz, ANE, BnHE,
HAORD 3ET, AJIBOWRTEIE, AT BRH~RT b
WVOIRTLEBIZEDLETE YD, HIIEOWRTHIFEL 2 — R
Jay vy NOFEEIZELbETEREZT->72. BhED
ITTHBUIRERINIZEDTHE D, RLAIZHEPLTWo722
%, 100 25 200 IRTTIFET, FHBS L HEDB LD ITH -
2. BAOEZIEY 7 v~y 2 A BIE0.95 D AT Y
TEBEMHL, TOMEEIIN0RT ML o256
i, BRI MUIZT R0 E2ED LTS,

4.2 ERFIE
FRERNEE D FEM IZ A T D 3 DD FNETIT - 7=,

STEP 1
ZOSSICHLUTEHEMAT— Xty b &3HT— &
v bERERT 5.

STEP 2
PEMAT—Xty b EAWT FFNN O#*E €5
WEVERT 5.

STEP 3
FER L7z EFVICEHI T — Xy N2 A2 LTH
Z, WEE, BHE, FE2ELT 5.

4.3 T—9tv NOERFE

AEBRTHEAUAZZEHAT—Xty b iiHT— X

v MILAFED ERL 7=,

STEP a
ETIVOFEY - FEHICEHT 2 7201213% < OFML
I— K78y 2B3RELRDOT, & 0SS HOFL I —
Kooy sy hEfHL, Zodrsa3—-RNToy
ZH 100 ML EFET 22w b2 EIRT 5.

STEP b
FHIIHELRT -2 E2HELDD, BHFEEET I
LoTRHMDTF—R%E2TELEIIELT577=8, EIR
L7z MAOHELI— RN 7oy 70N 2 23t LT
Ra—F—YavEFY, FHUa-RNJTav I a2
WZER L, 205 DRMARI MLVEERHT—X 12y

*4  https://hbase.apache.org/
*5  https://www.openssl.org/
*6 https://www.freebsd.org/
*7 https://chainer.org/
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STEP B-2

STEP B-1

i

BELZW
a—Fk

<N

B L

FRAEH

STEP B-3

Sx
) B B oo
AA H x#0

FAlo—-F7O0v s

Za—Jlxy FT—=7

X 7 STEP B Off%X

FNORY T4 T5F—ReT5. £/, &Ly bEIZa
Z— ORIV EMNET S,

STEP c
STEP b TIER L 7=RY T4 75 — & LI
BLTWARWI—= N7y 7O ML E, %8
T=RYy bDIXHT 4 7T —& & LT 30000 EEN
I5. TOBIZMHEALZY —ZX3—Ri%, HBase IZH
L Td BigCloneBench[9] 7* %, OpenSSL (B L Tl
FreeBSD 75, FreeBSD (2B L Tl OpenSSL % 5 HX
B,

STEP d
EHIRD 0SS o Lza— N7 ay 7 DR
N7 MVEHMIHT — &2ty T3, FiiHT— &
Yy MIfFIET S, STEP a CHIE L7282 — KT
Oy 7ty MIETZI—RT 0y 7ORHERT ML
121, STEP b TREL72&ty MREIZHIRT BTN
NaEftEd 5.

#OSS B ER LT =2ty MZBIFERY T 17
T—REXNT AT T—RONRER 1I1TRT. £1OHF
AT =2ty MZIEDR O DIFY BHEH, Tk, FF
fliflT — &ty MIEBRIRD OSS IZE&EFNTVWETA
THI—F7avy 7 THY, OpenSSL IFEHNN—Y a v
EHEHALTWAENSTHS.

¥/, BFHRIELZa-FTay s e REBELIEZWI— R
DOMNZIFIET 22 RO » REHE OBR %2 H
R57:0, FEHAT 22y MIBF RV T+ 774
CHMAT &%y MBI BRI T 4 TF— X DHML
%, OSSHIZAFE L7z, ZTDOWNiR%EK 212”7, Hbase
MPOIIXMITIEZ AL TWEI—-RTay 7%,
OpenSSL % S I XNZ KA D~ L TWBa— R T
0w 2%, FreeBSD 2 & IIHEXHIZ —2 L TV 2 EIEIHK

K1 T—XEvh

FEMT— 2y b I 7 — 2 v b
0SS # RYF147  2xHT47 KIOTF4T XHAT17
Hbase 28,822 30,000 740 12,688

OpenSSL 36,772 30,000 281 99,719
FreeBSD 27,852 30,000 747 8,177
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7 ~N)b
v b
x=0 N/A
TAv7 EhENE EFLAED . 3
) ’ ) = — =
2 RESAL LEIAL precision = < 0.6
ZavyJA 0 a 3
Zav78B 0 1 recall =3= 0.75
ZovysC 1 1 - 3 y 3
780y 2D 2 2 3 g Z B
70y sE 3 ] F_measure = —>—=—= 0.67
ZavysF 4 3 g +Z

8 MFEMEEIREDF R

WA RS ABEETS - R By 2%, RYF 1T
T—REUTHHEL.

4.4 REBEDEROESR
ARERRTIE, EER, HEE, FEZHVWTRREED

Al 247 > 72, T3 o OFHMifEER DS &2 AN IZR T
BEE: MREHECHUTARYIZEL2-o 228G %21

U, IEMEMEIZEIT 2 LTHWS NG, KRERT
i, BT -2ty MZEENTVWET—ZD55
Fla—RNT oy 7 2FEHBEARIZLEETVWHEL
F=RERIZNHT B, RVTF1 7T —2DEHKITL-
THERERD B.

BRE: Ffod U CEBRICRBESn-EE5%EL,
VBT AHEEE LTHWS NG, KERTIX, &
AT =Xty MZEENERY T4 TF— R ekD
35, EFIAANT B EIELOVHREMERE2 KT T —
ADEGIZL > THEEERD 3.

FE: BAERLFHIROKREWAFHGE LTHV SN,
WEREHHEHROHFM N Lo TRkDEN S,

X 8 IFMRKE BRI DG BN 2 RT. ZofiTlx, 7
Oy 27 B~F®D5 226 LT, EFNVIEMI—-FTay
JERERRBELELUTHEALTWED, ZOSHHMI—F
Ty 2ZELLRBETETCWEDIE7ay 2 C~ED 3
DTHHDT, MARIEE &mb. £, ABELTH

xR 2 KYT 477 —XHEOBELE
0SS # KL
Hbase 0.9~1.0
OpenSSL | 0.7~0.8
FreeBSD | 0.1~0.2
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List<Object> list= new ArrayList<Object>();

boolean present_message = true && (isSetMessage());
list.add(present_message);
if (oresent_message)

list.add(message);

return list.hashCode();

(@) Afha—FK

List<Object> list= new ArrayList<Object>();

boolean present_tableName = true && (isSetTableName());
list.add(present_tableName);
if (present_tableName)

list.add(tableName);

return list.hashCode();

(b) IRFRAER

9 WX—Ha—N7ov s oR#EHYM (HBase)

2770y rD5%, ERIZENI-RTay 2%2ET)L
NEPFATHDIDIX, 708927 C~FD4DTHBH,
ZDIBLETUNELWREERZEL -0, Tuy s
C~E®D3D5TH5DT, MEKEZ S L4ud. FH, #
R EBEOHRNESBDOT, 2 Linb.

4.5 ZHERER

£ 3 IFFHMIFEER» SEH I AR, HEE, FlEz
IZRY. TORTHDNS L S1Z Hbase & OpenSSL 7 &
BUL7ZF =Xty bOFEBEEIZ1.000 TH-72. ZORE
Mo, I-R7ay 7 2HEMcEPEIEL L, MXITK
EON—HLTWBda—-RT7ay 2k, BdTEHWERT
BREBETELZ NN

MBIZEIILUZa—RT7ay 70H#l%2K 9, 10 1257,
INS5OMOEDI—RTay 2 3FET—KTHY, 4.2
Hid STEP 2 TEK L7ZETFIE, FTOaI—FK7mayoh
SLEMENZRBR NVvE AL LTEH XN &
i, TN EOI-F Ty 7 2HEHULTWS EHELT
W5, RBXFTRUZESIE, I—NFIZBT2HWICE
BB THD.

MBIZEBRUZMZK 1123 T. 2o 3Rz sE
BUTWRWA, EFOI—-=R7my Z2H8EHULTWS L
EFVFHELTWS., BXFETRUZESIE, EFAN
ING 22003 — FEPELLTWS EHELZFRKEE L
EZoNBXTHS. LK IT46ZETHERS.

4.6 EE
9, RETFEORBEEIZIOVWTEREITS.

= 3 MK E DR
BoW Doc2Vec
OSS# | #Ea% [WH%E FiE #e%R WHEHE FE
Hbase 0.924 1.000 0.960 0.830 1.000 0.907
OpenSSL 0.733 1.000 0.846 0.652 1.000 0.789
FreeBSD 0.497 0.822  0.620 0.519 0.529 0.524
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{
int num,i;
char *p;
(FhRg)
for (;;)
{
(FER)
if (hum >= arg->count)
char **tmp_p;
inttlen = arg->count + 20;
tmp_p = (char **)OPENSSL_realloc(arg->data,
sizeof(char *)*tlen);
if (tmp_p == NULL)
return 0;
arg->data = tmp_p;
arg->count = tlen;
for (i = num; i < arg->count;i++)
arg->datali] = NULL;
}
arg->data[num++]=p;
()
}
*argc=num;
*argv=arg->data;
return(1);
(@ AZa—FhH
{
int num,len,i;
char *p;
(FE)
for (;;)
{
(FhEg)
if (hum >= arg->count)
arg->count+=20;
arg->data=(char **)OPENSSL_realloc(arg->data,
sizeof(char *)*arg->count);
i}f (argc == 0) return(0);
arg->data[num++]=p;
(FPEX)
}
*argc=num;
*argv=arg->data;
return(1);

(b) HRERHER

10 Rl — K7 oy 7 oREEIH (OpenSSL)

ArrayList<Long>timestamps = new ArrayList<>(filterArguments.size());

for (inti = 0; i<filterArguments.size();i++) {
long timestamp =
ParseFilter.convertByteArrayToLong(filterArguments.get(i));
timestamps.add(timestamp);

}

return new TimestampsFilter(timestamps);

(@) AH3—FkHE

List<Object> list = new ArrayList<Object>();

boolean present_tableName = true && (isSetTableName());
list.add(present_tableName);
if (present_tableName)

list.add(tableName);

return list.hashCode();

(b) RFHER

11 BBIZK U 724 (HBase)

HBase, OpenSSL 2 SAEER U727 —&X &y ML T,
FBEN 1.000 WS FERICR o7z, T, HEXOBELE
PEWESIE, IEIFEFICELVREREEZKT WS Z
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LERLUTWS., ZTOXME, FreeBSD I3 &R N4 LKW

EWIHRERIZR 572, BHEEIMEWRKEE LT, FEF—
REATT— REOMIZHBO SCWFET BHEESIC, FD 2

DDIA—=RTB Y ZPHUTWDS EETIHPHIET BHERD
DUBL RBHAEEERPE X 5N 5. FlZIE, List<Object>
list = new Arraylist<Object>(); £ WS XWEEND I —
R7aw 7B 0SS URY MVIZFEL, TDI—-R7ay
U EFHRT—RIZUTCETIVRER LGS, TOETIV
IZ, List<Object> list = new Arraylist<Object>(); 7 & D
List lOA 7Y =27 M &RERT 52X e8I — K70y o
EHZ25e, Ins 2003 — N7y 2k, AR

MESCHIZHBIL TV TH, FHLLTWD L ET DG
HELPT <45, AEBRTH, M1l OFXFTRLUE
XAFEKT, M11 D2 203 —RKFIZEHMLTWS L E
FTOVHHEE LTz, FreeBSD o Ef L7727 —X &y Mi&
HBase - OpenSSL 25 EK L7727 — X w MZERB L
MBREENEP -7z, ZTOT—XEy hOI—R7ov 2
&, HESCHICELIL TV AEIEPMO T — X 2y MR
TARDo7=0T, T—XEy MNHOELUI—FTay »
BT 272D DOARMBEELE L IHEPEP - EEZ S
na.

KIZ, Ichi Tracker & AMEBFIEDMRIERDENIZD
WTHARS, M9Da—RK7ay 7, BEXIiz—%LT
W5 DT, Ichi Tracker THMBETHZ N TES. Lh
U, 10 0a—RF7ay 73X L TWH DT,
CCFinder O EfG—3 b — 27 Y BOBMEIZ & - TlX, Ichi
Tracker TIIMETEHZ &R TERWAERMEDLRHS. Ko
T, AMEHEFLIL, Ichi Tracker TR TE R WAHEMED
HHa—-—KN7avrE, ZHRIVLILIZE->TRETE
52 EDMERTE .

4.7 Ia—F—Y 3 VOFE
AHiTIE, I2—F—Y3avEF5ILI17 L BHMERHE
DOMEBEDIHERRIZOVWTERRS, EFIVIIHNET,
EDINNEEYYTEZ LANE YD 2R THERE2 LT
5. ZOFMERTIZ, EFTAPEBRZ bLVEANIH
72 EIT, ELWI RV EED B THHERIZDOWTHHTL,
FEMAT Xty MfFHTERY T 75—,
ERL7=EFAVDEL - R 7ay 22 A LTE RS
N7ZEZIZIELWI NV EE D B THHRDOBEFRETARS
ZrT, 3a—F—YarvoRREIHHELTWS.
4.7.1 E5%RFE
I2—F—YavOiMliELATID 4 AF v T TIFo 7.
STEP1 OpenSSL D% 200 FEEML EON—Y 3 &~
tEFEh, N—VarvlTHEMaI—-RRTay
faln=1,2,--- N)DMFET 208 f 2:#RL, I2—
T—YavEHAWTHEMNI - N7 ay 7% KEIZER
L, 222563 —F7avy 7 &2t U7, OpenSSL
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DN—=T3a v 1.00 UHTOY —A2—F2ZEIHE-
doc2vec DE T & FHWVWTHRMARZ MVIZE#L, F
N LTl 2575,

STEP2 STEP1 THER U 7=HM~R2Z ML DHh S o f#
FOURY T4 75 =2 UTHEEHAT—& &y Mzl
%, FreeBSD 26t Lz — R 7uowvoms 5ok
212 30000 fE % STEP1 & [A] UZHE TR Z hLiz
BB, FHT4T7T—R L THEETF—XLy MZ
Mz 7-1%, BHEEET IV M, 2EKT 5. a DEIX
a = 1,100, 1000, 2000, 3000, 4000, 5000, 7000, 10000 &
ZLXE, A IHBEOETIVAEERT 5.

STEP3 STEP1 TER L ZEAKOBEEN—TY 3 viZ
FHETHZEMI-F 70y 2 fu(n = 1,2,---,N)
%, STEP1 X A U HHETHHB~R 2 bV fi(n =
1,2,--- N) IZZE#L, fERLZ 9 EEOET IV
My, Mg, -+, Mooy TNFAUZANE LTEZ 5.

STEP4 ETFLANHAIULEZRZ ML o, STEP2 T
BRI T4 75— XL STEP3 TAN L 72
WMARZ FUHBEMI—-F 7oy 2y MZELTW
L (FRLVMBLTHD) LETIINV M, WHET 3R
P, (fn,1) 23k, F— 28 a LHEE Py, (fr,1) O
BRI 5.

4.7.2 ZERIER

471 HIZEH DO W EROFERE2 X 4 1TRT. 7z, £4

ERNRS 7 TCRELUZEDER 12 1TR7.

K4 WD average, & ming L FORTER 6N, E

TN My DA Z MV fr(n=1,2,---, N) \ZH L THEH

THMHERDOEHMEE /IMEE R L TV D

N
1 -
o=~ Pu(fi 1
average anl e, (fn) (1)
ming = min  {Py, (fa)} (2)

HER T — R a DKREWITE average, & ming (XN
L7z

4.7.3 ER
Y —AA—RIZRHLTCIa—T—Yarvz{To %Y

T—REEPTRIEL, T I7—=2 7B EAM

k4 KVUT 1 TTF— R HERER

¥EF—2 8 a | average, min,
1 0.000  0.000

100 0.000  0.000

1000 0.000  0.000

2000 0973 0.173

3000 0.992 0.675

4000 0.989 0.731

5000 0.998 0.871

7000 0.999 0.955

10000 0.999 0.978
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0.9
0.8
0.7
0.6

0.4
03
0.2
0.1

1 100 1000 2000 3000 4000 5000 7000 10000

PEF— 4

average min

M 12 KIF4 75— 2B HEROBGR

TdH 5, MNIST Z& & OGS EHOMED? & HER2F TV
5. HESEOMETI, FHT—XE2HP3T7-002,
WG U THRR, #i/D, BEREOBEEZTY, STEg
DU R B i AT ER L TR T — XA
TWAZehhsd, ZOFMEY—AI—-RNIZHEHAL, T
DYV —AA—R P oDUEETLEHIZ, Ia—T—¥ 3
VEiTo Tz,
AFOEBRIZBWTIE, RYTFT4 7T —XD%E 2000
WWRET DL, FRIHFERALEZRY T 75 —%k, #@E
N=Va VIZHFETHHEMI-F 7oy 70z Al %,
99% LA L DRERTHEMLL TWB L HET D ET IV %K
FTEHZEDNTE, RVT14 7T —XOED 7000 FBIZ72 5
&, MEN—Ya VIIHEHATZETOHEMI—-NToy s
WX LUT, 90%LA EDERTHELL TWS HETE LS
2otz ZOERPS, Ia—F—YarirAnTEE
T—REWEPT LA THDIERT I ENTE.

5. BEEIZRE

dI—RNgEREI—-F7o—-VvRBIZERISEVWT—<
Thd. I—KFE2 AN LTEHEZ%23—FRER, AN
A—RFHFOI—=RI7u— VD RBHR) R b NIZTEAE
TENEDIPEFRNTNE L WA SDT, Ichi Tracker[l]
D&IIZ, I—FNRBROBIZI—FNo7o— iy —L%
HHT2ZeHZ V. #ASHHFEL 72 CCFinder[2] 13,
=27 Ui R TV, -V —EBL R R FIC AL
g, V—A32—F%& b= VHNIEBL, BENEOE
IT—HMLZ b= VHlEI—-RIo— 2 UTHRIELT
w3,

Fx OISV —TTlE, IVR—F bR T7AILH
RLCOFRHZRET 55 %1T>TW5 [10], [11], [12].
INHIZEE, IVER—RVNIEEFNEITADY T X
Fx (VA% AVYRDYIT2F ¥, 74—V &R
E) XAVE—RVMIEENS T 7 A IIVED Jaccard
B, 774 VHORELEHSFIZFHL T Y R—x
VAR T 7 ANVEAOEMAEREL TS, R,
FFNN iZE DO MEE2HWAsZ 2T, AV R—% YV
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FRT7 71V EDHMRETHLI— N LNV OMEE
fToTW5.

White & [13] 13, RNN (=2 — 5% v k7 —
7) A— b va—KXEMEHLTHEMIADRZ ML
LZITV, BRESCRRZ PO 12 ) VA EFHEITSZ I
£oT, a—F7u—VKBHBEZTIFELZRELTWVWS.
Gu & [14] i, BWEEICBHHI A TWET 1 =75 —
=V DEFINTHS, RNN Encoder-Decoder €T %
AL, BRSEE2 7TV L TEX5Z & TAPI O
B % 453 %, “API Learning” ##EZEL TW5. K
7Eix, ZNOHZEe BV EMI— RN T ay 7 OMEz
HjE LTWa. F£72, ARiFFEIE RNN IZ AT B2 RE
EDAXY NI —2TH5HFFNN 2flifHLTW5.

6. FLHESEDHRE

AW TIE, FEFNN 2fHWB Z 212k 5, Ela—RT
0y 7 ORBEZRAZ. KRBFIETE, Ia—F7—Va
VTRY —AT— N REXNIZEM L2V — A3 — N &fE
U7, a—KNJ7avr&#tds. ZLTC, MHLE
I—R78y 7 2RERT MVIZEBEL, RENa—-KNT
Oy oty MIIET 2T~V EMEL, BEfidH 0 FE%
FEIFTBHIETFFNN EF UV 2EKTS. ZOEFNVIZ,
MBLZWI— FRORERZ MVEATTEI LT, %
DA—RELHELPLTVWAI—RTOy 705 NUAET
AhSHAEIN, EUa—-RNT70y 2 2RETHILNT
5.

FAMHEERTIE, 32D 0SS 12 L Ta— RKREZITW,
XM EZRBH L3 - R 70y 7 2 EFITEVEE TR
HTELI DR TET.

SHOFELE UTUTOREE TN TE 5.

e CCFinder # %] U 7= Ichi Tracker & AFyk% Lb#g L,
Ichi Tracker TIRMREBETE R WVWEL O —F 7oy 7 »
AFETIIEDERERRBRTES LR 7-D0 %
fifig 2 BELDH 5.

o HAREEDIVENH D, TDdIT, Hx ks
@D FFENN (IZDWTEERL, & 2REDXDFIEIZIRE
EEBPEINTER WL 54 FFNN ofdE 2 o
TEBENDS.

o ARHIETIX, RENBHTHO, FEITHHDEHH
RN Z & 225, FENN 2L TW5. 207
&, RNNZEDMDxy b7 —2 2L CRERIZE
BREIFWIZWEEZTW5S,

o MEBEHEEDTMZIT I BENRD . ARBEFIEILFHR
HEMIZ S K2 ET 5720, MBOEED, FH
WZHhDRBEAZXAMIRES HONE D %2FNT 5 HE
Nh5.

o FHIWIHMI—FNT7uvy sty NOKEI SITH
PL, IOKREBER)RI N Z2EHRTHIENTE
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YD MEERL, AMBFIEOH MM Z T 5
BERD 5.
MREBEHEDFHEIZENT, I— K78y 7 OHELER
I Ti<, % 0SS D a— N ORMOBREBEREICY
BLUTCWAAREMENDD. T, AL 0SS WIZ
FAET B4 B2 2HENa— R Tay 7 2%
B, HEHUE L RBEREEOGRE X S IZ EMEIZFE
TEBENRDD.

S OEE KR OBF 22 1, JSPS B WF & JP25220003,
JP18H04094, JP16K16034 DBk %31} 7.
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