ERLEBZSRFRRE
IPSJ SIG Technical Report

Vol.2015-SE-187 No.4
2015/3/12

BMIKES T 7D 3-gram AFHWEET ML —RDLERFIE

TY R AT A R7—1a)

BE: 70l 7 LA0HLWEIEEZEET 572012,
DFEIT LV — A2 KT 5 FEPREINTNS.

Fil BELP) FE B SEpRLe)

VINY = TIZHERRSE2DODAN%E5XTHETL, *
LnL, Ty 7 RBNE LEBGEFERE, HOHU

DN REIRDERPT — X EEZHAEEVEINT 20 ERZH Y, T00 7 L08EE2 Zhh SHREL
KDLV EBETHMAT S Z LIFH L. HREOERMEOHMR LT A M HWE LB EFEIZ, a
I LUK C TR TH 2D, 70275 ADOBERED I Y 72 2l WEI{ED Iz £ Tl
FHTERN. FITAIFETIZ, Java THZ T LD 2 DDEF ML — A O A RO —E %3579
LZET, NRAEREZERU AL EBFIT L —2A0EMARK T2 e 2 Wk T 5 Tik2 LT 5.
BARINIZIE, 7 ML — 22 BRGEERIZHK > T3 2OME 70y 7 27z 3-gram DESA & L
U, ZOEEE L2 KL CESZHNT 5. REFEDOFNID O, DaCapo XV F I —2 IZEkI N
RGNV —AOWBIZEAT 57 —AART 14 1T\, FEIT MU =AM 5/NE 7% 3-gram OHEE % i

U, WA THE Z L 2R L 7.

1. [FU&IC

VTR T DRSFHERIZB VT, BEEBEIP TNy 7,
TANEITD 20T, BREIT T 0T T LOEE% HfET
BRENH D, V) — AT — N O D AT IXE) Y AR5
AMUEE 7 & D FEATIFIE R Z R LI Wiz, Tras I A
RSP DANEG AT SITETINDMTDORY], T
B HIF4T b L — A (Execution Trace) H3EE A EHIED
12TH2 [1]. HBAIITHLTHE SN D HEMDET b
V=% 0T 35720 TH ED & D ITMIAFELT S iz n
EHRET LI LIEFRETH DN, RiRd 200 ANE5 X
GG R B FITRECR—D AN Z G GE 2 \wo
&I, BRBLZFMETRHRONDS 2D00F TV —A%L
58T, ANENHOBKRRE, BiEDFEEZFL
SHERS 2 Z & AAHRIZ A D,

LirL, 947 b L — ADFEM % Lk d 2 BEFtseld, 7
Ny 72 FERHNELTED, 6P UOANMNR LIRS
R T — REE  RE D RINT & 5 Z LAt &t
Lo TWA., 2D, Tur I LAOEEE Zhn 5
fELE S EWSBRETHHETSZ AL, e A
Differential Slicing[2] I, 2 DDFEITNZNETNRL D H
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NEToTGEIT, TOHNEITo - ains UTHE
TRV —AZWy, FEAVERLDRKEE L5772 A1z RE
U, TOATINRED & S B0 & LTI
WBE G521 % KT 2 T 7 (causal difference graph) %
WhHT5., ZOFEEMS 2D, FAFREE oL
WHEREDH I D3ZL T B K5 A% 50 UDRIEL
TELBENDH 5. Relative Debugging[3] 1, 2 DD AN
LTSI LEMITUTEITL, BREIEELX
F— ZEE IR E NS E U R A 2 U S THELT
Z—IFIL L, ZOBEHRERMBICHNSES. ZOFED,
HoMUDHY —Aa— RITHT 2HfF2HED, BlgtdNE
T—AMEERH > TWAREND B,

AREFFETIX, BAFEENE—D Java 707 T L5 UG
L7 220DFF ML —A0 5, TOEEDEREEZFIELT

BIFSZ IR T BFEEZRET S, 2Ly, 1208
BEICHE AR ANESEXTEFLUEEEIZ, E0omaT, ¥

DL RMETE—, T—270—I1ZHT5E VLU
Dh % BFEFITIRRT S, 2 DDFEIT L — AD i kkue
e UT, EFfradh=aaMoskFzREGgE Hnws. /27
U, BT RS LATA 27 (A RIS N5 & 5 Rl
A7 25 718, EF ML —ZDBIZHHILTEDH A X
DN B D EHER T 5 Z L IZHENTIZRWN. 2
T, AT T BT T LAFONS ha—R@afd 7y
JHANTIHA L LT, ZN5 2T 2 BN ORI
EHHL, FREGRTERSI N3 D0oaRTa Y 7O
O (3-gram) DEEGANE DTS, 2 DDFEIT L —2 %
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nNENLSB/BOoNZEAEEZRKRT S Z LT, EFEITML—
ZAZ A O OBRKFRR Z IS U, KIFRRD 2
HEWBEDPHRTEL LT 5.

REFIEOERME 2 MEES 572012, $&%EFE% DaCapo
Ry F =27 5] 1Tk E N7z batik, fop WS 2D0D7
TV —Ya VIZHEHAL, TS5 AOEEEBET 2 —
ARART 4 ZfTFolz. RvFI—21Z237 TV r—ay
Z &7 small, default, large &\ 3 FHEHDOEIT ML — A
PHEILTWZZE20 5, TD5 5 small & default @
MZEILEL, 7007 AEGFROEIA Y =V 805
s NB 28D, FEITPL—ATEDEISBENELT
WNna 0% oM L7z.

AL OMERIZIROEY TH B, £F, 2HECHEDOY
RIZDOVWTHERS, 3ETREFHEIZDOWVWT, 4HETT —
AARTAIZDOWCHMHT S, BREIZ 5 ETAIEDE &
S EESBOBFIIIDOVWTHAD,

A=
2. B=

2.1 EfTML—RDEE

FIT L —RAeZ TSI LIS D AN RS R L
SWEFINIZMEORINTH D, EMERBIEL DS
BT T LI UT, CEBTHIL printt B,
Java THNIE System.out.println AV v RONFTHL
EHDIAALTT T T T LOFEED G O FEATNAT % B 12
HAOUERT 2221k, T TIIBT2HEARTI=v
D1DTH5[6]. 7077 LHEPT Ny ZIZBENTIE,
Omniscient Debugging [7] £ IEEI 5, ZEOEEEOMED
RIVCEM L DFERPSIFTRERET P L — A2 HW S
FENEHTHELEEDNTWVWS 8. —~HT, TDOLH%
FEMIRET ML =R T O ST AOETFHB» SK TICE
2FTCORBEMRGT 720, ~MRIFERRT -k
5. 72 & ZI¥ Omniscient Debugging & U TIR#MIZR I 1
2R [T T, 27 MBI TR T LADAEYD
REDIV—2HELTEL T RS S LDIEEDK
MTORBBIZM D Z e 2 HEE L7, DT h 20 PDEST
T 32y MEHEBTRATREZR 2GB DA€Y 2] 5
e BELTWD., ZOXSBERET—20s, 7
075 LAOREXREFELZGEL HSRWVRIET, FXHIC
o THRDH 2 WHDONEZ DT S Z & IFH L.
FIT P L —ADHBIZ X > T, BEKROD WD FEST
WKEEHT 2 FEFPREINT WS, Eisenbarth & [9]
X, ET NV —RAEENERERFRE VB TE L L
&, HHOFEIT ML —ATEITI NP AY v FO&E
HDEE, BREDEIINIGDITSZ LT, &R ET N
L= O nBRERDZFEEEHZLZ. TOT T L
EEBLTCZOEGEZT> TS TR 502K T35
WS —HOEEEZ 1 DDFEIT ML — AL LTEEL, Yo
IS NEBHLTTCII BT I LE2KTTE WS HE
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ZL1IODEFINLV—ARL UTEHBTENIE, TOESITY
7B FELT ML —ADHKOKEEIZBIRT 28 WS EX AT
H5. 2 0DFET ML —RITEENDBERED RGBT
B B%E 1, Cornelissen 5 D F-ik [10] ¥ Jonas & D
FHE ) TEFT LA T — 2O EEFRE AL,
FEIT PV —ADHFDOREDISRINCZFEHT HZ L
ARETHD. 7277 L, TNSDOTETIHE, EIT ML —2H
TOREDPLENIGEBREINS Z L ZEHAL TWED, &
BEBED T DA WILEED L ~R)L T DE N & B RS2 5
HT 52 238U W,

-V OREEER Y, ZRDOFEIT NV —ANFLND
LA, BEBUZEGF N — 22T A FESEEIN
TW5. Miranskyy[12] & 3Bl 7 & CTHED - 8O EST
b — L% U, FHHEY 2B 5E47 b L — RIZHELE
NEWETFIL =22 T4 VR VI TETFEEARELT
W5, F4T b L — AR, R WL DD DBz
0T, FEEEASH N L AL SN L AL TR L
TWVWE, HlTVWRVnsDERELTWL. ZOFEX, #
BO L —ANSHBUZFEST ML — A0/ EMET 5 Z
LIXTESLD, EfF ML —AATOFMALKEDE D%
B U=l TiEizn

FIT P L —ADDTHRENEXYT S L WS BN T,
HAODEWEZHELE UL TEDRINZ 2Hr9 % Differential
Slicing[2] %, WfFUTHEITFINE T BT T AITMS DA
DU 72 R 2 MET 9 % Relative Debugging[3] 23 (2% X
NTW5. ZhsDHEIIEA T OLEPEIRKFZREZRD
I & o T ik &2 mRE e 56— 4T, ZEMIED
TRFERH K &2 A7\ F — X G R H  Z2 BRE D &
MUOIBTELRITNIERS W=, YZITERMNELS
DN ZNPOHFNDE L VWS B TIIMHET S Z LN TE
AN

V7 DT TANDHETI, a7 L5255 A
H, $ROLTAN T —A%ZfI 8L E, iLLT X
Nr—AMES5ETDT AN T —RZEENT VR 5 72ML
MEFRITULZNESIDEZ ANV Yy VOEIZ & > THM
Z[13]. AF—FAY RANL Yy VRFETPL—RIZEE
Nz —Aa— R LOGMSDELGE, TI3V0FhA Ly Y
IEFET DL — A0 U 7252 DES %, def-use N
Ly D357 b L — 2B U 280 & 2RO
EELELULTHETS. ZhoDh Ly VRS £/2
EITOERZHRT 2 FHEERD I N TE S0, K%k
TIKEFBEROREZHHLTEY, ZhoDA LYY
FHEX D HRL WRIETHERZFTS.

2.2 EMIKESS D

AR TIE, 2 DDET L —AD 5155 N B)HK
FEROIEKZ1TS . BIRRFEGRE X, »2aa TR
AINEBOEPH oM THAINZE WS LS
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TaT 5 ADEFTHIZEBICEELEZHEDI L TH 5.
Zhang[14] 5OEHRIZ LD L, HEM4 s D [alHDFEFT
DRSO ES U IS -2 2B LT D Ofiz &
#L7Zl% s (U D) TRT LT DL, 7 XKGFHRE,
FIRMR BRI ZEN T NIRD LS BRI TE A 6N 5.
F—SKEER pi(Uy, D,) & q;(Uy, D) I2BWT, U, &
D, W@ E#EE 1 DU EEL L&, p(U,,Dy) 25
qj(Uy, D) T — ZAKAFBIRDFAET 5.
HEikERBR 2@ BOET pi(Uy, D,y) TKRDSN721H
M q;(Uy, D) % FATT 2008 5 D ZM I i
=& &, pi(Uy, D) 95 q;(Uy, D) ~HlGERAT B
PEIET 5.
qj O U ZBOMEPRE - 2B, ¢ BFET SN
HZRD 20WIGEIZIE, ¢ 25 p ~NERFBIRZ M > T
WL 22223 [8]. AT, BIRRIEEIRDREEE AN
DHNZFELNE WS Z s, ZOREDFIELIES I
HFLWIZ 2L TS,

3. REFE

AKWgE T, Java 7AT S LDBE—DN—V 3 V& 2
B, B3 ANTEFLTESNEZET N —A%HKL,
FOESEMNT B FELRET S, BAENICIE, KFEfT
b =20 535 N2 EMKFRERZ N ha— N0
Tuy 7 aREME UIZBIKIE S T 7 L A LT, BIK
772 71281 5% Twa %2R L7z 3-gram DESZE
M 5. 2 O0%ET ML — 2 SMEFIZEAE L 72 3-gram
BHOIGEES, Z8E6%, EIT MV —RIIB T 2 HFH
BDESE L THAT 5.

T 05 LTI B U X OETEBAE L 5550
WIZH W2, BHICGADRIZEE2ZFDEEHIKT S
E, V=T DOFITREN R DA EITEL M DE
FEEOERTEERZL LTI TLES. 722 2,
java.io.FileOutputStream 7 7 Al%, T—X4% 7 7 A
WZEEHTZOI, AT1I AT M FOF—X2EEH
FTHUHEEIT>TWS, TDdH, TDZFADFEF ML —
A/ LEDETBHE, Ty AICEER LT — R4
DEINFOEEFEFT L —RIZBIT2EL LTHNS.
D& S FES ML —ADESERIE, V—THNETOM
HOFETIIHIZFEA LRV WD ST, FFKEIC
Lo THMATIE AW, ZIT, KEBEROEOINLRED
HBHEEUTRHT ST, FEATEBOBE %% R
FHIAFHRNESIZU.

REFIRFEORE S 5 7D ETENEERDET b
L— 2R U CHEARRETH B 0%, ARIFEDEEIIEWT
& REMViewer [15] DFEfT b L — 2% FH L. ZDOFT
ML —21, Java 7HZ T LDNA h 32— KRB TOGS
DFEITRINE, B—HIVERDOREE, 71—V KPEH D
FAEE, Ay RIEFCHUIZ X BBV AT L DR
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public static void main(Stringl[] args) {
int N = Integer.parselnt(args[0]);
int sum = 0O;
for (int i=1; i<=N; i++) {
sum = sum + ij;
}
System.out.println(sum) ;

}

D O W N

B1 7azsupl

$r = Integer.parselnt(args[0]);
int N = $r;

int sum = 0;

int i = 1;

if (i<=N) goto 6; else goto 9;
sum = sum + i;

i++;

goto 5;

© 00 N O s WN

System.out.println(sum);

M2 oy rRAicsflz7as5 A

Y OERREEEATEY, 7075 LADOFEFHIRED
ZL EHETEAIEFICHMEEDTH 5.

3.1 H#H0T7AvIEBMNETEZ IOV T LDRE

Java 70275 LDV —Aa—KiE, a1 LI hbe
ZRDNA N aA— RaFiafiaEnsg. & 2IXE 11,
BB L CEINZERB N ICH LTI 2S5 N ETOME
HHTE570 75 L0TH5D, YV—AI—ReLTIE617
THoTH LITICEBROUMPEETFN TS, 72 X3
THD for X%, 28 i oFIifb L, i & N OLifERIz
K B5MA, V=T 1L ED i OEDOHEIME W
5 3 DDA SRERL TN TV 5.

V—Ad—=RLEDXZDOF EFTIEHGHFDXYIH & LT
RETEDLD, TO—JT/NA b a— NEIEFICHID W
S5 D. e ziE, M10217HIZH DA sum D
WIkE, 0 % Java RSV VY DARST VY R AR v 2
IZa— K3 54 (ICONST_0) &, ARIVRAXv I L
Dfifi % v — JVEBIIKEMNT 54y (ISTORE) 12k > TH
BEng. awBN CENKRFEBOMRT 2175 2251
BETH DY, CHOFAL L LKL WS aaolizidsk
PERIERA DAL Z e E7 <, N4 FaA—= N2 5HE0N
12 Z DRAFBBATERE T 2 2 &2 5, BIRIRIZRER O HifL
LTINS TERLEZONS.

AT, BIMRERGRE RO B HALE LT, N1 b
I—F@HO7Tay 7 WH MREZEATS, N ha—
RégssD7my 7k, N1 haI—R@Hnsle L TRREE
N7z Java DAYV v K&, IFOIRETKY > THLSND
MEDOHIINTH 5.

o AV vy RDLHX, Try 7 DRBTH 5.

o HEMBDKRTIFIZANRT VY NAX Y JINETHN

X, TOMFETH Yy 7 OKITH D, IROMHENS
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B3 N=1TH1DO7asIaz2EfTLizeEnray ZHEOHK
FRAZBIGR

HLwroy 2 E2BBT 5.

o AV w RIFOH LML, AXI YV NZAX Y 7 DIREE
Wb ST, Ty JOMIETH D, RO SH
Lwrnay 7 %25hd 5.

NA b a— RFaai, TRTOEEDEEZ IF, GOTO i

FIEBUIREE > THD, V—A3I—KD 1 XD

TOTF—RZDROWDIZART VY RAXRy Z2FHLTW

5. 0O, ZTOXYY OFEME, K1OTur I L%,

M2D&5HBRICEHTEZ LICHYTE. K20 147

HIZBIFTBER $r 1, ATV RNRARy ZIZKNEI NS

ROoflizRELTWS., ZONMRIZE->T, 178y 27D

FCIEEZ TRIUPAY Y RERTHIRWZ 21270,

Ay RO U R O RAF R DS IARE (2 7 0 & [ D HRAF:

BIfRICKM I NG K512k 5. £z, K 2DHNZIZEEN

TWVWRWD, EBOENZmEHE - CllAaAbbE 2 if

X, HEHRORMTIIET B RN G 2K E 357

a7 DAEDOEIZERING.

3.2 JOv Y %ERE LEBNKERR
FRAFBEROMERIZ 2.2 BIIZFLE L 2@ D TH B A

AU, 7uv 27 O&8ETORTOWFEBRE UTATOM

BEHN5.

o T—RIKFEURDEHRIZBEWT, D, U iZiZa—Hhi
BH, 74—V K, BiHl, AV v NIECHLDFIE, &
DIEEMHT 5. 74—V RBXOESITIEA TV
2 b ERKAIL, BAITRETFOEVEXHTS. D%
D, A—*7Yx7 bDE—7 14—V, HZVILHE
—EFIDFE—RFIZ L > TR~ AEVHEIZT 72 A
L7iz2 &, 74—V RdHDWVIKESNIZ X 28T —X
BB DD ERD.
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4 N=2TH1D7asIr&2EFLE-eEDT 0y ZEOHK
HRAZBAGR

o AV w RIECHUJEATEAT b L — X DEIJIHIPAA T o
B EE, AV RECHUOSIEIE, R EIZL
TN T — XKFRRVEH 2 LB 2 5.

o HMKFREMRIE, N4 ha— N ETHEHINIZE SN B
TR MR OETIET ZHH L TRD B, BARIIZ
X, 7y I o578y s g iU TSRS
& BHHIERAFERIFET 22 &, 5D ¢ DFELT
g; &, TOFETITREEY p; DFTICHIBE T LT
% & AT [16].

o else iz Fi7z72\\ if X TlE, ED else Hin’dH 2 H
DEHBRL, FMMERBEORERNE SR >TH, BT 1

DEIHIEKAATHR 2 HB X 2 5.
BT — X ARAZBEGR, BIRRIEMRRERIE, p—q D&
SIZTHKMOBE LTREENS. fHleLT, M1o7n

75 Lk N=1, 2 THEITUL L ZI2E 5 N L BRI
77 TCRELEZEDETNENE 3, 4.1TRF. 7
Oy Z7OFZIEK 212G LTE Y, P TE p; % p_i
DIEARTEILLTWS, 72, THE A 91, &EDIEED
ma7Tay 7 9 BEEERARERICIRNDY, RO S
% KRBT 270108 A S N REORIEKIELIESA T
5. M TIREMROUTT — XKFEEGRE, SRROUTH]
THEREBRER U2, ZhEAHEED 20T, Zo%DF
FCIELOREEFIX XA L 220,

3.3 HMIKEREMFRICE D 3-gram EEDHH
FIHAE S T 7006, MTERINZTHA 3 DOU V%
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MZEL2HE, 7Tuy 7 p OEFREEZELLT, T4abb
p; % p \ZEHL T, 3-gram DHZEEITS. ERHIHKAERE
R WD IZ DWW TIE, THRARWZ &2 RIS
e BIHWTHIRERITS. e 2IEX 3 DTS 7 SMA7H
BEMET25E, e =11 =21, 11 =22, =25 &\
X O ICENMRAE S T 7 ED 3-gram ZHIH L7, ThE
e—=1—=2 1225 20D X3 IZETRIEDFHR 2 H
DR\ DIZE#T S, 22k, for XD 1 HH®D
ZMHE L 2 MEHOEMHE (51, 52) 1, WInd AN
ENEN ZHEHATEH, TAUCEHTIREEXL 225
EWVWS[Al—D 3-gram 1272 5.

3.4 3-gram E&5DLE

2DDFEIT ML —AD 5 ZTNEFNIE L 72 3-gram &
kiU, zolb@Es, Z2EAZMETS. 22 2,
3DTI TR ADT T TNSHESNTz 3-gram % R
U756, 28 sun 2B % 3-gram 4 — 6 — 9 M 31T
HHETHY, —HT4—-6—6, 656—9, £\>27D
D 3-gram EX 4 IZEHETH 5.

BRI RERIE, @i 7oy 21280 Tz ID O 3-
gram &7 > TCTWAMN, N1 b I— NI h T bma
EIFB/BEFOHIGRIZEDNT, MHTEY INSIEITHR -
72V —AA—=RDT 7 A NZHEATFRSN LWL TR
LZCHAMTHE. 12l 4—-6—-905 70y
IO 3-gram 1, B 1 DY —2Z23— RIZRGHIT 5 & 2L
TO 3RS 5.

2: int sum = 0;

4: sum = sum + i;

6: System.out.println(sum);
ZOEIBERO-FHERTH I LIZLD, HHFEILSE
TRV —ADERZE[NTEIENTES.

REFEIZBEVWT, 220FEFT MV A o/{on7z
3-gram £ENELVWEE, ThoDFEF ML —AnSTE
SNDT AN Y JIZBUTELROMEEDRL D LD,

o TIUFANLYINELWV. 2DODETIL—AT
FIFINFMEDEDOEED, D F FHHIHIEHKT
MOEEL UT 3-gtam OEHIZEENDZD, T
VFANL Y VDRI B 5 06T 3-gram DEFIZE
BAEWELC S, B, TI3VFANL Yy IURELLT
B, FMEDEIHONSE T — X DRTF I R B 55
1%, 3-gram DEEL LU TIEE LI EDLHRIGEN
Hb.

o defruse ALy IUHEL. def-use BIGRIZEIN T —
ZARAFIADEZIZNIST 5728, def-use H Ny ¥V
MNRIRDE75, THUIIHIET S 3-gram DZEIMHT
X 5. defuse WL Y IUNREFELLTH, T—XKAF
WORB IR ENRL DG, 3-gram & U TIHXRRS
LD RN DH 5.
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o for X/ EIZL BN —TFIFIZOWT, FETEE% 0
|2y, 1[\2y, 2B EDE WS 3FHEHICHELZ &
E, V=T ZTLDHHENIELV. ZhiE, VT DE
1Tk 2 YIE T B RN IamS p I LTp—p—p
WS L CENNHIEKAZBI GRS FEE L, 3-gram (Z/K
MINd7-dTH5.
ZDHIRIFFEF A (EfF Sz faos]) PELWIZ L
WHRFEE T, MR ORTEBPE L > TWTH, FUKRF
BRPEUTWARYIEA—HET S, e 2IEX 10D
T s T LDOEE, N=0,1,2,3 FTIE 7, =Ty = T3 @
2N —TWEBD 7 — ZARIFERD 3-gram 12 KX
57 OXREEETH A, FHLL L 3-gram DE X Tl
RETERWD, BREOETEHEVPZNU LA TH
3-gram DEEGIFZ(ET, KHlTEZenTERY. TD
MY, V=T OEFEEIZE ST, FHROERDEMAH
EDXEBEDPE L 72N E DN TSN TE S,

4. T—RARYT4

REFEOAENMEEZBRIET 272012, AI—707J A
DEGLDATNIHTHET VA2 EEFEIIEL-T
U, 702 J LEERRED T — AA R T 4 24T o7z,
T—=AART 4 DXGIE, DaCapo NV F < —2 [5] IZIL
kI N7z 2 D0 Java 7 7V r—3 3V batik, fop TH 5.
DaCapo RV F =21, 77V r—y a2 &Iz, small,
default, large &\V5 3 DDFEITA TV a v EEHEL T
5. ENTNDEITT DRI DOV TR RS Z S
NTWB DI TRV, small & D 1% default 23, default
LD it large DIEFSHEL < OBREZEITL, BHEL T A v
=Y%M HT S, batik, fop IZDWT, T—AAXT 1
BIAR N TER T TV =Y a Iz U TR > T W24 D
HETHFIA T 0@ TH 5.
batik

Apache Batik (%, Scalable Vector Graphics [Hf5 % HX
D>V 7 h Y27 THB. DaCapo RV FT—7 Iz
BT 5 batik DEIFI, HLEET svg W7 7 1 L%
AL UT, ZNEALET png OHE{R T 7 1 I H
THWREEETT S, Ef7 AT a2 UT small B
BEIENGEE, B0 7 7 1)V mapWaadt.svg DZE
47\, default AHEIEN 25 1E, mapWaadt.sve,
mapSpain.svg, sydney.svg &\ 5 3 DD 7 7 A I DE
Hazf7d Z EEELNIcEFE SIS,
fop

Apache FOP (& XSL formatting objects (XSL-FO)
EWFEND AT T 7 A NVERITL, P T F 2 M2
Ehkx B A TErORNEEAFELTEZL VXY v
V7 27 ThHb. DaCapo NV F¥—2I1ZBIT5
fop DFETIE, pdf 7 7 ANV EEKT D, FEHEHTIIC
3H Ay =V %2 H N UV, small & default
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x 2 HFELPLV—RICEE - LEO 3-gram D%

A
batik small 405

14,413
batik default 7,897
fop small 1,256

10,676
fop default 4,959

THREH ) 20 S I BIEDENEZRIRT 2 Z L 1ET

ER/NAN

Ta s T LADOFETETLERL, Java DN b3 — R@g
DETIET, Java RAE< Y O —HIVEROIRIED F
RTURARy 7 DIREE, b —TXE Y DIRRER ¥ %2 HE
TEBLFEITMV—AZHL. Z LT, small & default
VI 2DDEF ML —RAEEZNTNREFHEICE 5T
3-gram DEGANEEWUZ. R11Z, T—AAXRT 14D
WEE U&ET N — 2ADOARDEFHRM ., TDET
FEE T RTCEBULEZET I L —AD T 71 VORRE,
T oM EIND 3-gram DESDT 71 IVER, FL
T 3-gram BAEDERKEZRT. K126, 771 VITHR
795 & GB A OWEHRE ELERRET ML —RITHL
TH, BNIKIFES T 7% 3-gram DELGEL UL TRET S Z
L &oT, FT ML —ADOEEEIERIZDIRVEERTE
HTEZeWbn s, HlziE, batik @ default DIFEFT
FL—Z2DEE, 3,131EDAY v RARDA 1700 HEIFE
FIFEINED, ZTOEER 3-gram FEEHTKT & 470KB 2
BEO77ANVEULUTRETDZ VA TH-72. T/,
batik, fop DM T, FEIF b L —ZADH 1 XDEIZHART,
3-gram EADEZHOWMEIZR SN TWVWDE. T,
batik DEEIE T 7 1 VOEBEBA R D L Vo728 5
12, NUFT—2DET M —ZADE UREEO D ELT
B ZZHTH L VWIS THIHSINTVWEEDELEEZS
nb.

4.1 ETML—RDLEBHHR

#2121, 3-gram EHEZIIKRL, FFET L — A
AD 3-gram &, 2 DDFEFT b L —AIZIHLED 3-gram (1T
DEUTMRZRT. 2I06, 7TV r—vavos
TRV —ZAPMEFRARDOL < 2IEFLTE Y, small THE
fFENTZBEBED L < Y default ITHEETNT VWS Z & W35
ARN5.

B o7z 3-gram DESDZEN S batik small & default
DEWEDE WA GARN I HROFIE LT, V—Aa—F
OHBER 5 I1ZRT. RFDTESIE, 3-gram (ZBIHRT
LIGATIZD AR LT WA, batik IZFEEI N/ SVG 7 7
AINIHT B I % AT 503, default DFET b L —
ZAZEA D 3-gram & LT 677 — 679 — 684 &\ 5 %
PIEEL, 67T 1TH TRAZ N7z sources 2679 F7H D if
M ODOSMEEID 1 DH DA sources.size()==1 TflifH X
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[SVGConverter. javal

public void setDst(File dst) {
492: this.dst = dst;

}

public void execute() throws
SVGConverterException {
677: List sources = computeSources();
List destFiles = null;
679: if (sources.size() == 1 &&
dst != null && isFile(dst)) {
dstFiles = new ArrayList();
dstFiles.add(dst);
}
else {
684: dstFiles = computeDstFiles(sources);
}

5 Dbatik small & default T S N /-BifED =R

N, T TEEGET 7 AN 1 DTV SHES N
T else HiDXDEFIZDRMN o7z L G AN S, small
DEFF N L — A1 492 — 679 — 684 £\VD 3-gram »°
FIELTHBY, TNV —A%MER L 25, 265560
B RDT 7 A NDT272 1 DD THITHRDT 7 1L
MESIDEYET S 3 DHDOFM L ETHEA, TDE else
IZHEATW ., ZOMBDE WK, batik FHE—7 7 1)L
EEBT SRR LTI ANV ET oL MY
HDOWE iR FIHTE 2D, HE 7 7 A VEEHmT 5L
EOHNEDRTBIILT T4 L7 b 275, W\ HEE
DRENHEL-HEDIEEEZOND.

5 @ 684 {THIZE D172 computeDstFiles &9 A
V' ROBEOH USETIX, sources IZHEMIE =T 7 1)L
EIEIZLEE L TWB DT, V—TOEFEED 3-gram D
Zr LTl INZDL, TNUNOMKIFEFEIRIE small &
batik TEHELWIZ &6, 77 AN DNMIZIFRIZE
(D37 & HEHIT & 7=,

ZD & DIZ, small & default TITULEED 4T RIBUT 2=
NHoThH, TOEMEELZBEZINZHERL THAZ
TABEDITRBEN, REFLEORHBTHL L VWA S.
728, batik default [EG D 3-gram 1Z1%, small TIXFET
INTVRVWEEDI TA, AV y RBREENTWEZI L
M5, default 1 small & [H UHEIfEZ 3 IR D KT 21T
172K, ToTEMNMONEZFEFTLTWD LHETHZ L
MNHRETH o7z, —HT, HLWAY Y FA 1 DTN
72 TH, FOAYV Y RIZBET LD 3-gram 5D
ELTHIIEENZ L WS OPREFHEOFEATHD. 5
BETFEZFHL TV 21X, FOX574 ML — A
AD 3-gram 227 T ARAY v NHETEML THET S
72ODE 2 =T DEMPBETHDI LEISNS.
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K1 BETFILV—RATLDOEFHR#E 7 7 A VDY A X

FA ML =A% | EITHEE | RIT MLV —AT7 740V DOY A X | 3-gram 77 A IVDOY A X | 3-gram FHDEEE
batik small 2,542ms 7.39GB 304KB 14,818
batik default 4,430ms 40.2GB 470KB 22,310
fop small 1,747ms 1.53GB 253KB 11,932
fop default 2,886ms 8.56GB 336KB 15,635

6 2-gram & 3-gram Tz U 2 BHKAFEI RO H

R 3 3-gram 2DV EIKIFBRORBEIRMBCES Aok T

0y 2 D
FLGPV—R% | ;AT HY I
batik small 191
batik default 296
fop small 161
fop default 171

[SVGSVGElementBridge. javal
public GraphicsNode createGraphicsNode(...) {
CanvasGraphicsNode cgn;
cgn = (CanvasGraphicsNode)
instantiateGraphicsNode() ;
160:  cgn.setViewingTransform(viewingTransform) ;

[SVGAbstractTranscoder. javal
protected void transcode(Document document, ...) {
CanvasGraphicsNode cgn =
getCanvasGraphicsNode (gvtRoot) ;
287: cgn.setViewingTransform(Px) ;

[CanvasGraphicsNode. javal
public void setViewingTransform(
AffineTransform at) {

115: this.viewingTransform = at;

116: if (positionTransform != null) {

117: transform = new AffineTransform(
positionTransform) ;

118: if (viewingTransform != null)

119: transform.concatenate(viewingTransform) ;

120: } else if (viewingTransform != null)

121: transform = new AffineTransform(
viewingTransform) ;

B 7 2-gram TREEHTELRVREIZHINT 5 batik DY —A 32—
K ($ke)

4.2 3-gram & 2-gram OLHER

AR5 TIE 3-gram DA % G U 7228,
2-gram, D F O BERIFLDES % BMIZILIKST 57210 T
H, 77V FHNL Yy IR defruse WALy UDBEFELWTD
CEMERT DI ENTES., £IZ T, 2-gram DEFIT L
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BT T 2 Z & TE R0 &K D RIKFREIR ORI
DET RV —AZEENTVENE S EFIEL 7.
3-gram CTIIERBHIN B D 2-gram IZ X BREMNTE AW

BREOMEZE 6 12787, 2-gram Tl 4 ADLDEL &

LTHEAONSZD, 222 15324, 2535¢L

WD 2 DDREABRITFAET B L EFE, Hiiz2 -3 -4

E\WD 3-gram BHHELZE LTH, 2-gram DEATIX

RS HZEDTERY., ZhiE, 570y B (X6

HTOEM3) PO RT, TIIXKELEL DTy 753

xfll, BPoDIKGFELBR DD T 0y I/ yllbded 5

&, EITREE L 725 3-gram VKT oy HAFAET DI

U, 2-gram CTIEBEELZ70y 2O 2 +y @0 DR

RETUMPIOPRA B NWZHTHSD. ZD LKA 3-gram

FETRIINIFEELZRBTE RV E D LFIETREERD

MA7THY 7 OEREFT P2 LZE 25,

R IDL S WERMFOSNIZ. T TOMBIE, K 6i1tH

570y 3N M Ty 7 ORTHE. 20

FEED 5, 3-gram OFHAD, 2-gram O EFETHFL—A

DL EMARBE UTHKVEH 2 Z DR TES. X

7z, batik QIR TIL 20, fop Tl 14 D 3-gram 27,

2-gram Z{H o TOIKTIIREINE Z & ML 7-.

FEEOHIE LTI, KD &S 7% 3-gram OAZEITSN5.

SVGSVGElementBridge. java:160
-> CanvasGraphicsNode. java:115
-> CanvasGraphicsNode. java:119
SVGAbstractTranscoder. java:287
-> CanvasGraphicsNode. java:115
-> CanvasGraphicsNode. java:121

ZD 22D 3-gram IZXIET 2V —AT7 74 3 DOWH

2R TSR, KBTI, RERRICED S a— RS

AL, AR50 3gram 13, WIS ETHOEHEH

AV Y RIECH Ltk 7> TED, setViewingTransform

AYVy RONETA TV =7 b DIRED I & 0 FM515

N E/FEREZRELTWA. 2-gram T, 2 DDREUH

LIEDELLRSDT =X 7 U= if XDEH S DR

128D BH NP RFEINZ WA, 3-gram & HV D LK

FHERORKEM S Z L DREHTHS. N-gram D N %K

S LTS & & SIZRIEOHAIRE DN B 2 T &3

ENDAD, TDAXMEHRD b L — B A 7 OFHfiIZ5

BROPMETH 5.
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5. F&&

AWFETIE, Java 70T T LD 2 DDFEIT ML —A %
U, HET HIKFBGRE S ML — A IZEE DR FRE
Kb D FHEERE U2, REFHETE, BNKES 7 74
RE IS 2 0b iz, BNIKFES I 7 2@GaD7ay o
BN ZTHA & U7z 3-gram OEAITEH L THE %17 - T
W5, BT S 7 7 Dl (2-gram) DEAZTT IV F
NLwI% defuse ANV Y VY ORI —MERIETE S
3, 3-gram 1T SIFEMAR LK E o T WS,

REFEOEMEZBEET 572012, Tu T LEHEHE
fRDr —AART 14 %757z, DaCapo XV F ¥ —7IZI
gRI N7z 2 DD Java 7 7V 7 — a3 v batik, fop DFELT
L= U TREFEZEAL, 7507220 0%
MR Uz, TR, F4T ML —AD 3-gram EEHIEE
TR V=AW RTINS BT —RETREAT S &
MTEBI L, FA—DUIPERRIFEITINT VD LS
GEDERBBHATELZ L 2MRL, £/, 3-gram I
LB HPEEH L Bbh s HHE L S E T L —
AEENT W L 2R L.

-gram Z/NIREREZHETEED, HDAV v FH
—JiDFELT MU — A TIEFET I ND DML TIEET T
WEWSHE, TORXAY v NIZBET 28KGFREERE» 5%
D 3-gram DESELULTHIEINTLUES. 2D,
7T ARRAY w REAT 3-gram D7D % B U CHET
5L a—T 2B, FARENEIT ML —R %5
e B/EIHEAT 2 Z RS HOPETHS. £/2, K
W2 TlE 3-gram Z2EAT A Z & THLV—TDEEZE 0 [,
1], BEEE 2XMNT35Z R, F—XEFEBOKEN
R EXAT A2 e Z2afEL L7zhS, —MRIZ N-gram ® N
ZRELTEHEILIIRBEOBANBEINREL 2B LN
HiffcEaZens, TOAAMEHROMNL—FATD
Pl E £ =5 BOMETH 5.
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