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1.1. VI b 9z 7HRSFOEEM

VT MU =T A RIGITPETHA SN TV DB EDHRITIBNT, Y7 |
U7 O EENIFEFICRE o T D, K, HERMOREEDLBED
ZHEO X RKBUEY 7 MU =7 @ s EIZBR3E, RFT 5 2 SIIIERICEHEEII R
STEY, TOLIRY T MU T REEZRZ Lche, ERSCEEORIEFR,
FIRHEL 7 PSSR E BN TS, £z, B0 =— R E DIk
ST DT, V7 b TR L ORSFISIEESETZT T <, mAEEMEDRD
bNHEICRoTWND. 22T, Y7 =T LFOHETYH, Y7 MU =T
TERSTFOME EEFEMEZ SO DT ODXENELE L > TND.

V7 N TRSE, V7 MU 2 VB TEMBEIEm SN D Z L,
V7 NT = TIRSFIZDPD D AA NIV T N 2T ORTA T A T AT D AR
FD3D2 %500 LDHENLINTWSIL, 2], £72, BAEHI AT 4 -
a—H—HE (JUAS) 128D &, BIRMND 20 FLL RS S Ukt T 2 R R 3RS
VAT AOIFENRE SN TNE[65]. 2Dz Enb, FTEY 7T =T 0
RFE L VRN AT O ZEVNEETH D Z Engnbd.

WIZ, VY7 MU= THRSFOER EDHEICOWTIRRD, V7 by = THRF &I,
V7R =T OMAE, VY7 MU TR LTMA S, RMBOEE, HRE7ZR
EOE, EHINEZERICGEASEDLEODEE OZ L 23], 20 “BE”
IXZDOHMPOETIELHWBED 2 DICHHIN, EHIZY 7 MU = TIRSFIE, LLFD 5
DT HZEMTEH[4, 66]. EIEOHEE Y 7 MU = THRSFOFOBRIX
X 1.1ITRLIZERBY THDH 4, 66].

® ZIEfR5F(corrective maintenance)

V7 R =T RGO LZRICE RSN HEZTET 572017 H> %80
{E1E (reactive modification). Z DEIEIZ X - T, ERFHEAM/-T X HI1C
V7 Ny TR EEETS.

® AYRESF (emergency maintenance)

JEIERSFON, JRIERSTFFEME T AT 2EMA LT 57200, FHEs T
—FRE 72 & IE.

® T fR<F(preventive maintenance)

SIE LD Y 7 b o = 7 85 OHER 7ol 2@ R 1S e DRNCR L,
JEIEZAT 9 7O DIEIE.

o e kiR F(perfective maintenance)

|
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SHELZDY 7 MU = 7 B OBIEN RSN, MiEs LB DRI, M
HLETET 2720 DEIE. SERIbRFIEL, FAEOZOOHRE, v/ T A

XEOYELRML, Y7 Ny T OMRENEL, RSFEREDY 7 =T

BIEOUGEIZ T CORERE IRt 5.

5T (adaptive maintenance)

BIE LR, 2L L7 32 L TWARBCHEWT, Y7 by =7 A f

HTELX IR BRET D20 ’%M?é/?b?m?%%@ﬁm 108 PR
SPIE, WZEHEM Y 7 N = 7 B OEHREZCIZIEIL T 5 7o DI B

BE#EMT 5. ZNODOEE L, REOZLINEZEDOYE THEMT 543

N5, FlxIx, ﬁmv—74/&v27A®Eﬁﬂ%g_&otk%,ﬁ

TR —T 4 VT VAT DIWEIET DT, BODOEENLE NS L
zgu,
BEDNE YLD T RSFDNEE
I_l_\ [ | |
i BIERS — BERKS
ETIE < .
FBR{R=F
ap — ORT
bR

X 1.1 Y7 o= THRTFOHHE

T, V7 RN TRSFO IR FEHERKEETWBFERICOWTESET S, &l

WART XS et R EBO R X WY 7 Y = TIIRBUEA(L - EHH LA EATEY,
%@ioﬁ/7%ﬁx?ﬁk%@%%ﬁ%%’;of%%éhfwé ZD XD
VT MU 2T ODRSEDGEIZ IR T2 56, IRFRSD Y 7 N U = 7 ORGSR,
@EK&%%@%E%E%?é_kiﬁb<@6t@,%ETA%/%X:%F@
EETAREET 2 3 A MR, [EIEIC XV BEFERERIC AN T DR A LRI o ToinE o vk
TANTLAANMIYT bY =T OBBLEHEMEN RE S RDITONTHEKRT 5.

S b

, YT MU =T 2R D LT RERNMER S L TWRNGE, E

MENTHTYH, ESBORSFIEEDO R TR ST, BERIONE L EBED
V7 N7 OEEICTRBES TTLE 2 5AITIE, RFI R RBREERT S Z L2
BEND. £, V7 MU T ORFIRELE LETFHEYLEN R DA, BREMEY



BN HRSFHYEFICH LT, RN ROY 7 by =TT ERHCEE E N TR
WERRCBERI OFREICB T 55| S EN RNV L b EEH Y, TOEDL
FIBRICERSFXISR Y 7 b U = 7 QBN EHE L <720, RSFI X FOHWEKRIZORND.

WTNOEAEY, Y7 Y= TIRSFICBWTE, Y7 My =T OMWE, RS EN
ERRET A ENEETHDL Z ERD0D.

VT N7 OWERIRD BN A BT 5O DOHMRHIEL LTEZLNDD
X, Y7 N =T 2 EBCEMESE TATIELDBNEZ R, Y—RAa— K&
FOTHZET, Y7 U7 OIRLIBDNOMON LEHREZHEST 2 FERH 5.
INODOFETE, V7 MU =7 ORBPEMES /NS WD BIFBLENRa R F T
FERTREZNS LAVZRWAS, V7 U =7 OBBRCEME I AR E S RDHITONTIEBLE
72 X MZ72 5.

— 5T, arva—XOEEHOm ENERF T, ARTIER{arEa—%
Y —=Ra—Faotfrsd, ARBEMELIZVHERICEDETY 7 b =7 OWE
LR DN E UL T D FIEPEAHHRE SN TN D, ZAHDOFESLY —LD )
HREMR L OELLFIORT.

® I N—2TLTU=T VLU

YR—=2x =7 Y o7 EE, VAT LAOREREFE (component) X
HREZEMOMBREEEL, TOVATLAEZHORNA, b LIXE 0 &k
GECTRETLHZETHA5]. V7 by TERBBREOHIZIE, Inagix
4D[6] DX H Y —Aa—RKhb7a—Fx— hea—r 77 (B
O LEfRE RSV T 7) AT HHEEZF>H DX, Rational
Software Modeler[7] 22D L HIZ Y —RARa— RKxn 7 T AMEBIERZH L,
AT DHEREZ O L ONFIET D, £, UNR—RT V=TV 7%
179 FEO—FEE LT, f&GF0O1E T (Design Recovery) [8] 1T 5 FIED W
FEEINTWD. et E T L L, REHIBET 254 & (Design Abstraction)
Y —Aa— RBIOMOFER GREFECHIEE ORER, 5L 2Ees
RAA AT B — A7 505 OS5 2L THSH[8]. HEtoELE
THREMNRY =L E LT, V—Aa— RPnLT A X2 — 2 [9] DFEdk
oy & BEICRFET Y — L [10, 11] ZWNWONFETFHZENTE D, =
oIk, YA ORREE S LAMEREBEN T A v _F — BT 5 i1
TR (T A X — U IRFEE STV DI ORESTHIRH® 72 ) 2T
Hz TR L, TOMBIZESWNCTT A 2 _F — o OFIERR Bt Y —
Aa— RHNDLRFET S, 20X L, THA ¥ —2 OFIERy & R E
THZEE, REFHEEEITO ETHIETHD LI TWD. FilziX, R5Fxt
BOY—Aa— R KNNTEESNTWDITHA o RE =2 2RI D L, 5T



VRT3 D DRI E VR AT 2 KEGOEDA LTz &y o ERFE R HE S
TWwa[12].
® [)FT AR

AR EZ NS T 2RO 1 2L LT, Y—Aa— RO—HE2EH 45
&, BEEEGTET TR MO S OWDENDELT D AIREMENH H Z &2
BfEnTnWaI[13, 14]. 20X 91, BEMLOESICEEST S Z L ixk
Kh%- (Ripple Effect) [13] ERFEEINS.

W RN ENFAET D AREMNER B D720, [BIRT A N (BEFEELOIRDE D
PR AZN7Z L CWADEIERT D200 T A N) Tk, BEHTOT AN
T TR, MOFZIZONTHT A MERETTO2RENRELD. ZDZ &
B, LEASRT A NOMBAEDEERNT 5D FENEL RSN
Tw5b[14, 15].

PREFRIBN AT =7 MR T a7 F ADOE4A, Dynamic Dispatch ([F U
ROBIBAER TH-> T, EITHHICBIT DA VA o ADOTRNKLF LTI
OH SN D FReE NE LT HZ L) BWRET, FBEICE > THEEREZH
T2 ENELL2D[14]. Ko T, — MR FREM T 0/ F AL g
LT, A7 V=7 MM a7 T LD, BIFT A MIBWTETTRE
TANEHUNHET D2 ZENHLWE S 2D, ZOMEEBRT 572012,
Chianti W9 Y —/LABAF I TV A [14]. Chianti |, Java Sig Tt
ENTEFREEFHZLDY —Aa— RBLOEFRFO Y — A a2 — RAIZED
N7 A ha—RNoEGEEZDE, NLET A ha— Ko, FES
ESELRELODOHRERRT H. Chainti 1%, £7, BHEATEEEEZD Y
—Aa—RIZOWTC, REBAY Y R (F7T7ADAY y RBEF—"F74 R T
XDHAVYNR) BEA—NTARTHEAYy ROEGOZNENE TS, £
LT, #No6DFESZRD D Z L T Dynamic Dispatch OEALZFKFE L,
Dynamic Dispatch W LT D AIEEMERHDHT A ha— REfERT 5.

® J—Ra— NfEMT

V= A a— R & 1%, Y — A a— RO R EC8EE T 2 Hil O R R
Thsn., V—ARa—Rfroflé LT, AN 7 AHUBZHS., VY —Aa—FR
DERSFE (RSF LT ) OFMliZIT9 A MY 7 2R EM b DL LT, K
ARV T A [16] BRFEFTHND. CK ARV T RIL, A7y Mem7a s/
TAIEEND T T ARG L L5 ODEMEE R N 7 ANBRER STV
5.CK ARUZRELT, BHEERX N 7 AT _REFFOMEE [17] %
Brge L Tunwad Z & [16], AT, o X MU 7 ZAOMAEDELID X
faDRAEZ THNCAEHTH D Z ENHERIN TS Z L [1I8IRFIT LS.



T T TEATA T TOREREMMALIZA MU 7 ARN D REI
TW5I19]. BlxiE, A RV 2 A Tightness[19]1%, C EFEICH T DB >
XDHIH, ETDATAANIIHB L TEENDILDEETHD, 1TLEALEX
DNRESC KA DI EEE 2 T\ D EEWEICR D, BERNIZIE, B—0
HEOCTIER SN B80T Tightness DENEL b, T L5 7a s o A
ATGA VTS A NIV AERHNWA LT, A7 V=RV T7 hU =

TICEENDREBOEEENMIT LTS Z 2 ERILTE 5 2 &R
LTV % [20]. Kataoka B, V7727 %V 7TOEEZFITH 32D A b
VI RAEREBEL TS [21]. V7y 2207 [22, 23] LiX, $RFEOH
BXrHNE LIEEAEFEOZ L THD GERERIT 1.2.4 HizzH) . 2
NHARNY 7 2E, AV REAORERIZESNWTY 777 2 ) 7T OMREF
W95, BARMIZIE, 1 SEIRMEEZS LA, 2 2BIE5152 0 LA,
SOBITEHBOIFITES G EFNT L. V7720 7 %179 %A
X, TRUWHA RNV IZRAERHWALAZ LT, V772207280 A Yy REIZ
(FIETHREENED X IICEBL LI ERET S LN TE .

ZOXIIZ, V7 MU= TIRSFOFEMNIZEAAET 5. AIETIE, WS
DALY a—X DN DN L& C, T RERFRMEL C&E-2 L
TEDAITHFIES N TN D Y — A a— REETHAFICER L, ¥ 7 b o = TR
DIEEEBZ2).

1.2. Y—RO— FE#

Vo— A a— NI, WA S BIRMRITIC T 2 2 e TE D T, K6
Tl Y — A 32— REIRIT & Y — R 22— BRI O % 2 IC oW T L, 0
fRIZHOWTELERT S,

® V— X o— RERUMENT

V—RAa— R ERICEET L 2 L <MhrxiTH5> 2 & T, Y—Aa— R

HZDOWERRA BTN L, ThElRBEICRIET 8T chs. V—2

a— ROFHEWH 720, MEEOEWENT 23252 LN TES.

® V—Xo— REIfFENT

V—2Aa— REFEES L MBI RENEEREE L CEBRICT A NMr—2 % b
ATCTu 7T LS, ZOEEERSCEETOr 772 B2t 52 &
THERR D BT DGR A HEE ICRET 28 T Th D, v F ALY
N7 &, Y — A a— REEIIT TR L OB WIRD BV AT+ 5 2 &2
TEL0, MENRIEIBNETRDIIIREDOT A N —ANNE LS.



V— A a— RERRRAT & — A a— RENREAT IZARAT Lo3  OMEE SCHE 2 28V 3
B 5720, BEWIHZT2HIFTHL EWx D, 12121, Y—Aa— REINME
BriZy —RAa— REEBRICESE D MLERH L7290, BFEFCEERF ORTE
é&y—x:—F’ﬁLfﬂmﬁé_&iT%&w.éE_,/—xn—%ﬁmm
WraAT 5 T2 OIIEr BEICHI L7+ BT A M — A2 i 201 & 5
t&%J@m&JTT%%M@ZX}Wﬁybixﬂb—P%Wﬁﬂﬁﬁﬂ?*fﬁ%b\

Z T, A TIHEREO Y 7 U = TRSFOBIGICEA LT VWY — 2 a— K
FRIOMEATICIER 5.

1.3. Y—RO— FEpfEsT

AHEITIE, V—Ra3— FEIMBHTHEIRICOW TEEIZEAT 5.

V— A a— REEIRET & 1%, Y —RAa— FARY — A a— REOBBROME %2 7
77T 5, FFA N 7 AEZFAT L7000 AT Z LTV —Ra— %
L, gL LB RaFH LTt 217 5. FIHBEMIOEC T vy 7 5%
Bex 2R OS2 2L C, BREIZLE > TEHR 17077 LORE O
BHEMHETDHZENETS LR, V7 M2 TREIETHENTES.

VA a— REFRNTICRBT 5 77 70, TR SIS Dl 2 O L o
BIfR A L, ML LERBT D2 E2HME LELRENE. 7T 7O EN
7l LT, IR EZTS.

& T ulTAhDY—RAa— REAHETRE LS SUR

® TFhix, Yy R EOMOH LE%RA 7 7 7k L7 CFG(Call Flow Graph)

® U T ADMIKRE VT 7k LT T AR EEE

& TurIAMOT—47u—XliliiiEEx T LT a s T M T

7

7'Z 7 Ko Tl 2 OEER O BRI 2 D72, #HSURNS 7 e 7T A
BIFET T 7 BT DHAED LIS, 7T 7{bE&nitEhzHN TV EERT 1
7T MMENTDTOND Z L b %W, il L, =1 U7 AR (A—2E Y 2=/
ZFE T ARetE O & H K O RHERIR) 12H 2 EBOXIDIFHE & &1, L0 Efk
T =2 7 a—BROMNT E4T O IR ERFT O D, R ORIT 2 A S D
W2, T2 X B ERL0, HONAEMOREEN M ET5Z ERmbiT
W5, 7T 7O EOFE L TRENR L DEZLITICET 5.

& /T 7 EONOBRICTED, FIEARERHIAOFHA

® U I TUDIIZE D, [R5 O

® U IADMBHEDIRS, Fhix (A Vv R) Ol & oHiEik

o FIFRER: & ORROITIHE



— 5T, A RMU 7 ZREIE WY — X a— NREFL, st 24 &
MG LIE < OMEATRY 32 2B E LTS,

AU 2% AW T ORER 2Bl & LT T 22T 5.

& /I, AV N, =— F{T# (LOC) ZREDA KNI I A

® 7 oMb E HINE LAk

® 1l T ADSERLHAAMEDT AN

® V7 Ly T MOMELIE

A RY 7 2L LTRSS NI IERIZE 2 OME % H 5B A0 LB L7Zb 0T,
IO DEREEEHAGDE D Z LT, X0 ZENRE SR DR 2 O x %%
BT HZENTED., ZTOH, INOLOHEEMAGHLEDZ & T, Wiz
92 7= O D=2 i M ME L A TN TE D Z L HE0. Bk SN EHo
%2 <1, MEOTFEEZAWEImCRAIND Z NS, £, sfbEhig
W2 OWEZ S BN SBRILT-bOTH LN, BILCITINEEITY Z &
T, TG REROREE RTZENTE D, 2070, Mt TIEE O FHME
PITONDZ L bH AN, HICHIKRTAZOIFIHEINS Z EHZ0.

1.4. Y—Ra— FBMUBRITICEDY I bz 7RFXE

V— 2 a— FEIEITE 2RI LT e 7 A b S -G ma b L1,
VT MU= TIRSFOIEE BEE U TERA RFEFTMTON TV, 77 7k L7zl
Wa e Y — R 3 — NERIRNT ORI 2261 % LU T ICR T

® Iifba— RoAgpk:

2 R VBRI D IR B HIFR T S
® T RALTFT—XDHABERR
TARNEITWIEWIATRIE A B D K 5 A ST — & & FATIEED B AL
T 5
& ul T LrofEA
L7 afEaT 62 LT, RERICHA L2GE L0 badbadt 5
& TNy IXR
T TEARATAR[24] EHWDLZ LT, TRy THEERET S
® U N T
BT AN RETRA N —2AZRETHZ LT, 7AMNIREDRLTD
& ETNFxv/
7'a 7T AOEYVERZ D RRGE
® (5 ERIm IR AT
Ta T AOHRT, EXa VT 4R U—EE S VW ERET D



o Tul T NPRRSHR
FRATRERIE MR 252 LT, IRTFBLOT Ny Z71ERE BT

WIZ, A B U 7 ZFE AW Y — 2 o — RERIAT O F 7261 2 LU TR IR
® V7 hU =T R ORI

A MU 7 2EAL ST S O D> B FEA S S 2 R
& — Rru—rOiEE

av— niY—RAa— RKomtd s
® b —linDftiE

A MY 7 ARSI EREESE L, s BT S
o VI LT (k) O TAZY T

AN 7 AEZEER L, RICEEICHD Y 7 o =7 Gildh) 250875
® R 1R

FEMTHRE FAE M A=A OFEHEL L, KREOFML D ORBINEEE XET D

B, I THRITHHNIET, HIND T e s T AENTE®RS L ORIH B
LN LSMI B ELIFET D, E5IT, ZZTHEIFEW D007 1l S5 MMkt
EREMBEDED Z LT, BRI 2T 2FELERINTVD.

AAFETIE, B CTRULIERENR Y 7 by 2 TRSFEOH 2 L 0 ML S+
T2 FRED 2 SORBEERE LT EEZD.

o E1 :

WRNZENT 78 ZEMT 2 S OT 4 —V R, A Yy FIZET 5B
o HEH2 :

V7 R = TIRSFDIREE R KRB Y 7 b U = 72T D 3 B O R

IO EMRT D20, BELICKHLTE, 77 7bLiEmaefiLe” 7
7 & ZMEM TR RWEOMRNT FIE” 2RE L, B2k LTE, A U7 ZEHIlE
FH L TEdEfbzM 72" Y 7 b U =T OB FE 2R/ ET 5.

VIRE, 7 7 & ZMEMFERIMEICBE D80T, ALY 7 b7 =7 Edh OB
L L BEFITZEIC VDT ENE N L, AFMEICER T 25HMR B ORE & £
EFFRT DREFIEONE LB~D.



1.5. 79 R EthFBEEICRET 5 @4

1.5.1. 77 2 X EMhF
Java OFFEHAETIE, 74—V RBIUA Y v FIZX LTI O T 7 & AHiBH
FHIRCTE2EMi T2 ESTHIENTE D, ZhuaT 72 2EMiT LS. Java
DT 7 AMERF 2L public, protected, private @ 3 FEIENTEIEL, (LT
T AEH A2 720G E (default) 2805 L, 74— /L FBXORA Y v Nioxt
LT 7 AHFHHEIZHOWNWT 4 BEORIRZRTZ &N TED (R 1.1) [25].

£ 1.1 TI7EeREMT LT 7 XA RRAR&EOR G

T U AMEHT HZ A |RA—2Nyr—v | 7772 |y TR
public O O O O
protected O O O

default O O

private O

public WESZSEINT-7 44—V FBIOA Y v RIZIX, 2 TOT TANLT 7B A
MARETdH 5. protected WEHEINTTZ 4 — /L FBLOA Y v FIZIE, HZ 7 X,
Fl—/ X lr—, YT 7 TANEDT 7B ANRARETH D, default 727 41—V K
BLXOAY Y RTE, BZ IR, Rl—=Ny T —=UNoDT7 7 EANRARETHD.
private WES SN2 4 — /L FBIXOA Y v RIZiL, BZ 7 ADENLOT 7k
ANRRETH 5.

1.5.2. 77t R EMHFBRIEICET 5 53RE

T 7 AERF L LT protected X° default, private ZiXET5HZ & T, BE%E
FIZT7 A=V RBEORY v RIS 57 T 2N 6 DIRESNOFH LD Z &
MWTEDL., Zhaeh7T'vUULENDY, A7V MEM T v 7 7 I 7 OFEME
HpD1 23t Tnsp26]. L, EEOYZ My THBIZBWTE, &7«
—IVFBEORAY v FICHT DMENRT 7 2 AP AR ER R EEa—T 17
BT D5 ER 5. £ O WV ol FIZBW T, E%ff‘kﬁ@fi77“lz7<%ﬁ.i y
HINWEIPHN S DT 7B AR T 57 7 v AMEMiFBRESNDZERHD, =
D ENREEDRNE 72 D AlRetEN & 25 [27].

ZOEIT, T4 FBIXURRA Yy RIZHLTT 7 & AEMFImEITA < 5%
ESNTWEHE, ARTIIZOREET 7 B AEMFOBRE LS. 77 ¢
AMESf T ORBEIEDFIET D &, BHBENAKER Lo 7, RNIERFOH L
TEDRHBEIZ /2 D, D X9 RO LEMER TN D Z & I2 L 0 R EAmELA 72
NTWRETDHREEMERH D, T 5 W o 7RI, BRSOV TR 7T 7



?XﬁlﬁTL%&Eé®ﬁ# AR ORFERLELN AR+ ThrGER L
WHEZID 9 5. LL, @ERT 7 AMEHMT-DESIL Java O EITERO B
fwét@ @io&%ﬁ%:/ﬂ4““%mw1%m% IR 95 Z L3 L
W, F£7, BTOT 7' RAMEMFNEREOT 7 & Al %owTﬂEéMTw
MEIME, LE2—ICXoTHERTAICILEVIA MR ETHDL., 22T, =
DE DT 7B AEMTFORBIMEZRE L, TOEHREEAREIRMELL, 727 ER
EfERREIMEO R EZ IR T L ENHEELELSZ X D.

1.53. 7V R EMFBEEICET SRAFEHREDORE

T U ZMEMF OMATIZEI L T, BEZW < OO STV A, Muller (%
Java OT 7w AMEMi T TF = v 7T DHT2ODNA ka— R FEEZREL TV
Hl28]l. L, F=y 7 LT 7 B REMFI L TEEINE > D OoHrdmR s
TRV, Tal Cohen 1FEEDY > TR Y v RIZBIT 547 7 & AMEHi1 DK
DoyAiZ A L7z [29]. 72, Evans DIXERRIENTIC L DB % = U 7 ¢ fagatk o fiE
Hramfst L7=[30]. 2 OO THRELE 2> TNDT 7 B AEMTOESIZEL
Tl Viega HIZ X > Tilmam S AL CUWA [31]. Viega B, private ([ZT XX 72N Z
DEICEZSENTWNRNA Y v RRLT 4 —/b RIZHOWTEE A2 H 9 —/ L JSLint
%%%LTV%BH LarL, 77 &2 EMT ORI 2R 7 OBLEL
ZRAIET A 72HIZiX, private 7217 T < & TOMFZR T 7 & ZMEMi1 % Mkt 5
kﬁ‘é%gﬁﬁbé.

1.6. Y27 bz 7ELEICEET 58T

1.6.1. V7 bz 7ELUE
V7 N =TI T ARSHEEDONFEEZ FIF TV AERD 1 D& LT, Y—R=
— R OFERL Y — A a— RBAERM ST 5 [33, 34, 35, 36, 37, 38, 39, 40].
Bl — 23— RiL, BLFORRHE TERS NS (34, 41].
o fFEY—Ra—Fpavr—i—X MZL3EFH
TAEDY 7 My =T EFFREZFI L, EE LR fTRE 2R ET
AEETHD. Lol, Y—RAa— RKROFAHEANRES /o722 012, BFEIZ
Fa b —ER_R—X NMZEDHEE - RBET Y — A a— ROFFAHANZE AT
PINAHEIIThoT.
o ERULLE
R EECHEBECHO LN, FlE, BEROHES, F2—0
FANILER, T — 2 HET 7 B AR ETH .
o TuyI I ERETETILMEEED KM

10



MG T — 20, a— I NVERER NG WEEICE, L5770
TY R DEFE ST EE R K LENRL THARLRNI ERD .
0 NI7Fp—<vUAWE
VT NEALTAT L ERGIRI OB 5 AT AZBWT, £ T4
JE7% & ORREDRBE SN TV RWIGAIL, FFED Y — A 22— N B
NIRLEL ZLIZR s TNT 4=~V ADWELR DL Z LR H 5.
& YV—Ra— FHBEIWAERY —AVBERTEY—RAa—F
V=R a— RHEERY —/VCBWC, LA  HE LY — A
a— ROAERKIZIE, T4 HFEOEWNTIHASEL, oL UDIRD LT
V—Aa— RERX—XZLTCHBMIZAER S NS0, FULEZY —Aa—
KA SIS,
B2, Linux <2 JDK (Java Development Kit) 72O KB Y — X a— NI KE
DFELLY —RAa— REFT 2 L PAHRE ST 5[36][39].

1.6.2. V2 bz 7HELICEET HERE

VT M2 T ORSFEITOBRIZ, 5 Y —Aa— REELETAIVNENRD -T2,
ZPY—Aa— ROFEP Y —Aa— RIZHRBROEEZIT I LERNH DH T LR,
ZDOHE, ETOHEEY —Aa—FE RO HTHERECLZENH D, KT,
V=R a— RHRIZREB RO T5E121E, TOXRMEET Y — A a— RO
V—Aa— REREL, FEORMBENENERET 0BRSS (38, 39, 40]. L
2L, AIEI TR L) R GETERSNT-2TOEL Y — 22— &2 AT THT
WZIIRERFADBVEL 725D, KR, KEELY 7 U =T BRRO5GE, &2 TOH
LY —RAa—REAFTHET LTI VKNEED. 22T, arEa—X%FH
L CHBEMICEEY — 2 a— &Rt L, BREICRER T8 7T, Y7 Y
=TT DEEL ST L ENEELERD.

1.6.3. V7 bz 7HELUKICET IBRAFEARDORE

VAT A OFEPMEERD DL LT E S E RN H 5. Baxter HIFfhE:
UK (Abstract Syntax Tree) ZFIH L7227 o — U BHFIEEZEEZ L TV 5 [34].
LI s, FUMEEZRDDERIZIH DD, ZOEOEIEICHO W TTIRR S
TRV, F7e, RERICV AT MM LRI <, EENRFHEiZ1T> TV
7N, [42, 43, 44] 1%, 7T AOFEMEE BEBRICEHIT Y — L TH D3,
KB AT DA LRSI, [67] TIE, R LEEEMZEED Y 7
V=T IZEAL, HESCTED XD REELUMENREZ XL LGNNI ONTEZEE L
TW3.
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1.7. KARDBE

AWFGETIE, BIEICET =Y 7 by =T OT 7 & AMEM @ EINEC B4 5 R,
BLO, EELY 7 by = 7S ORICE T 2 BBEE IR T 2729012, LFD 25
DFIEIZOWTIRET D, T, MBELETEEZERELZY —IOWTHRY, >
— VORI FERRZ 1T o T fE ROV Tk 5.

1. Java V7 FU=TERROT 7 & AEMFBRIMSHT FE

REDY 7 by = TEBOXNT HRFEIT 2 %G, B A Y v Ry
T AMEMI TR ESILTNDNE I NEMD Z EIFREICE > THEET
HLN, TNENFTHRETHZ LITRETHDH. 22T, AFETIE, Y7 K
U= T AT L, B ORA Yy RO LBRZE 77 745 2 & TEERIC
EOFFANDIFEFRH SN TN D0 E NI FH L, EERICEDOEH LA Y v R
HEINTWDT 7 B AEM OO L OTREEL 54 2 FEZREL,
F OTelEA B BT 5 > — /L ModiChecker ZBE% L7=. X 51T,
ModiChecker 23 H U 72 i8R JAWEIFRICER E SILTWD T 7 B R ERi %,
BRDIEB PRI &2~ — 22 LT HBIMIC T 7 & AMERT- DR E 2 IEIET HHEHE
FEELL., ZUCE Y, BIREIEERETT 7 & A Eifi1- 2 mEIC L < BRE L
TLESZT A=V RRA Y v R BZENBRSCT 7B AT 52 L E2FANC
ik cx 5.

WIZ, DS TO AE BOERIZ T T, Rl e 7 7 2 2 &1 H L X
PRI 72 IEEME 2 B R LT 7 7 & AEH T 2 FF0, REARBEBED L IEIZ O\ T
HIECX o=, RILY 7 M7= 7 OBEEONR— 3 URICEBIT 5 AE 5%
fCEEZHONTHZ LT, EOXIRAN—Va 7 v FRHCREEZ R LT
7w AMEMTRIBINEND DNGHT 5 FIEEREL, A—T Y —ADY 7 |k
U TICHEAT D2 L TEORERET D.

RIS, YT MUz T N=T a7y TORRICT 72 AEMiFIC L TED
L O IRMETEAEENR ED K 9 I TIT DI DT 21TV, iEI72 T 7 ' A5
MTFNREDEITHAEL, EOLIIBEESN TN DEHHTLT.

2. a— FOBNEHEEZRA Lz Java Y 7 b U = 7856 OELLH EFiE

KEDY 7 by =T HEdI T 2R 2 88E 3 256, AP
Froa 2 P& SES 2 ENEEIC/RS. LrL, BEMZE TSNS Z
E DB Y — A 3 — RO Ll 2 T2 B8RS O fRAT TR = 2 b
DEW. £ 2T, Java Y — A a— RiZBIT 5 Java THRIGEO HELRIZIZEET 5 A
hU 7 20 Java Y — A2 — ROEMEVEIZHEBR L2 A R 7 2Z5HIL, 250
V7 M= TEHEETINDD A N 7 AMEDOHEAEFT O 2 & TRl I IERLE
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i 2 AT D FIEARET D, ZhIC XY, EROTFAIHE 2 AW T FEIC
< BATHATIHIH O EHER BRI S D720, fjffra X bz k<Mmx
5T L HREL e D, Fio, BEULLFEZHUMRHY —/L Luigi & LTH
L. S6IT, MEROICFHIEN X 2P 2 J848 L 7= — /1 SMMT[68]
&, A EB%E Lz Luigi R CY 7 b U= 7HESK L THREGIT 2175 Z & T,
Z OBt BT 2R & = X M 2 LG 2 @A ERZ1T9 2 & T,
REFIEOAIELHRET 5.
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P2E T LREMTFARMEICRE
ERGY B

2.1. BA

V7 Rz THBICEBNT, BEBIRA Yy RIZHTH57 7 2ANR Y —RAa—
RNOETOLEFNGAEERREEICH D &, BEBLIURA Y v RO EOHEL
TWRWMEDN T Z SN AHEMERH D, T L5 REEZ E L T &, 2%
~EE L WA HEPFAN O REY) 2MENRE SNTY, T a s T A ERFIZETT S
LTS REA Yy RO LONAF 2R L7720 72 8, BIENRAREAEORK &
o TCLEY. BEILKAVWLNTWAA T V=7 MM T u /77 I 7 E5ETH
% Java IZBWT, ZOREEZMRT L FEELTUL, 70—V RBXOX Y v NIZ
KT DT I EAMEMTOESNETOND. T 7 BAMEMTILT 4 —/V RE XU
Vo RIZX L TEMC—EEES T2 N TE, ZOREEICK s THNENLDT
7%2%%T¢5%E%M%ﬁ%mﬁ@¢5:kﬁ?%é.%%ﬁﬁ,y7hﬁm

DERFHFIZHES WU R T 7 B A E/MiF2 7 41—V FEBLXOA Y v RIZK LTE
a?é;kf REHRFICER L CW e WAL 227 7 B A2 RIRICBIET 5 Z &
T& 5 [45, 46].

UL, BUEDY 7 b = TRIRIZBW T, BB L PIctEy, EEA
DFRENT — LA THG, v o707, TANEETT DI EREZ.
ZDEIBRBEITBNTE, a A MOHIFMOFIRIZE Y, F—AIZBT 2HEES
BRY—RAa—FREO7 4 — /L FEBIOX Y v ROFIFRGIZOWTOFEHRZ ILH
THZENEHELL 2D, ZTORRE, 74— FBLXOA Y v Nkt L CEEOFIH
HFH LY BIRWEIFHDO T 7 £ 2AEMF A ERNICES L TRWeb DR, ZOEE
WL DNEEESND Z LR EVETHIRANH 5.

2.2. PO REMF

Java OFFEHARTIEL, 74— /L RBLOA Y » FIZR L THNEN L DT 7 & R
FHEHRCEDEMTEZESTDHIILENTED. IhET 7 & 2Effi LS. Java
DT 7 AMERFIZIE public, protected, private @ 3 FEFEMNTE(EL, (LT
T AE T2 72 W0IGE (default) Z2F®H DL, 74— /L FBXORA Y v Nioxt
T57 7B AHPAIZOWT 4 FEOHIRZRTZ T (F 2.1) [25].
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® 21 TI7ERREMHFLT 7 RAMERGEHONL (FH)

TrRAMEMTF B TA | A=y =Y | BT I TR fih 7 7
public O O O O
protected O O O

default O O

private O

public ZEF SN/ T7 4 —/V FBLURA Y v RIZIE, BTDI TANLT 7 EA
NHEETH 5. protected WES SNTZT7 4 —/L FBLURA Y v KiZlE, HZ 7 A,
Fl—Nolr— T TANSDT 7B ANRAFETH D, default 727 4 —/L K
BXOAY Y RITIL, BZ IR, A=y T —=UN6DT7 7 EANRARERTHD.
private WEEINTZ7 44— /L RBIXOA Y v RIZiE, BZ ZADENLDOT 7k
AMNARETH 5.

2.3. 7O RAEEMFAFIM™ (AE) & No Access

AU TIL, Java DY —ARAa— REIZES SN 74—V REX Y RITxTL,
HEINTWDT 7 AERMT & EEEICFFOH SN TV H#HiHE & 0ERE2RBLT S
7212 Accessibility Excessiveness(EA T AE) [47] ZHW\ 5.

AE 13F 2.2 DR, BEIBONTWDEMCHEYST 5. £ 221280 T, 1TI3E
ESNTWLT 7B AMEMTZ, FNIHEERIZT 7B A ShLHFHNGEHSN L%
BRONBOT 72 2MEMi 2R T. Bz, HHT 4 — L RIZKLTESINTW
L7 7 ZMEMIFD public THDHDITRL, EBRICT 7 BRI DHEFHA private
MY ThLYGE, TDT 44—V RiZFE 2 ONO pub-pri ORREIZH D & A2,

pub—pub, pro—pro, def-def, pri—pri ® 4 DOIRREIL, 74— /L FEBLUYX Y
v FIZHLTESEESNTWD T 7 B A ERiF &, FERICT 7 £ X SN H#PHN
LTCWAZ EAEEWT S, RIZ, pub—pro, pub—def, pub—pri, pro—def, pro—pri,
def-pri ™6 DORREIL, 74—V FBLIOAY »y FIZHLTES SN TWDT Z
TRAEMTIIHL, FERICT 7 B ASHOHPADIRNZ L2ERT . ZhuL, 7
A=V RBXOA Yy RIZR L THRBEEOHREL TNWDHT 7 B RAHH LY HIEWT
JRRAEMFRES SN TVLLD LB, KBETIIINGZ AE THD L ER
4 5A. F7-, pub—na, pro—na, def-na, pri—na ® 4 DDIREEIL, T ¥ & A {EMFIX
HESNTWDR, FERZITIEINL LT 7 BRI TRVWT 4 — L FBXOA Y
v REBEWT 5. AT, &5 W o7 RREZ No Access & EFRT H. &I,
K 2212V Tx EFRENTWVDLERTE, 74—V FBIUOAY v FICHLTE
EEINTWDT 7 B AMEMFITH L, EERCT 7B R SNDEHILNT & 2Bk
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5. L, Zhbidar M2z —L L THREESnd72D, Aif5ET
IZBE L7220,
# 2.2 AE L NoAccess DFEEE

public protected | default private no access
public pub—pub pub—pro (%) | pub—def (*¥) | pub—pri (*) | pub—na
protected | x pro—pro pro—def (%) | pro—pri (%) | pro—na
default p' X def-def def-pri (*) | def-na
private X X X pri—pri pri—na

2.4. BELZT U R EMHFERE LIBEOREEG

7 7 AMEffiF & LT protected X° default, private ZiXET H I & T, BA%E
FIXT7 4=V FBLOAY v NIZxtT 527 7 2906 ORBEN O TH LA Z &
MWTED, Tha 7L EREDR, 77 V=7 MM a7 7 I 7oFE M
Hol oLsnTwa26e]. Lanl, EEOYZ MU =THRBIIEWTL, £7 4
— IV RBEXORA Y v RIZKT 2 5KN2T 7 e AGHARARER EEa—T 17
ZBET2HARHDH. T OV STORILTIZRE N TE, &R T 7 & 2 X
HIKWEIPHN S DT 7B AR AITHT 7 R AMEMiTRERESND Z ENHY, =
D EMAEGDIRK E 72 5 AlH fif))%é BELTWDAY y FOHEIZH LT

R T 7B AMEMFE2HRE LTEGAICEZY 5 2MEOFE LT, Y—ZXa—R1
_m¢&7xxwﬁ%%wfﬁ%¢é.

X 211247 T AX 1, 3 ITHICH D String BOEK vy OCTHIE 2 BG4
LIEEAMNE LI FATHD. By OXFHRZBET 212X 13 7THD
methodB ZMFONMHFTMENH 528, Z%y 121X 3 /TH Toull RRASH TS
W, BRZERT D012, Fiio 2 2O FIEZIER L LERNH 5.

. methodA ZPFFONH L, 2%ty (2354 hello” ZRAT 5.

2. methodB ZFFUMH L, length XY v FIZKV Ay OXFINRZHIGT 5.

ZDOFIEZ EMEICFEITT H720I1Z methodC NHEINTEY, BAFE L methodC
DT T ANINOMEIND Z &2 BELTT 78 AEMiF% public & LTW5H. L
L, ZOHNZEWT methodB 1IN BIEEET 7 B A SN TIIR LRNITH D00
59, 77 B REMTIZ private TiE/2< public BDREINTLE-TWVD.
U2 LV, methodA ZFEONH T HIIZ methodB ZEEFEORH I Z ENFAREL 2o T
5. 2O LU ENTT 2 LTIchE, 28y 28 null ORRET length A Y v F%&
PN Z 2272 B 728, %k NullPointerException M3 AET 5.
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1 | public class X {

2 // 74— N FyO@MEiEnull.

3 private String y = null;

4

5 // 74— NVEFylClEERET S.

6 /W2 FAADPLRETNRDZEEREL TR,
% private void methodA( ) {

8 y = "hello";

9 }

10

11 /74— NV EyOXFR R ERT.

12 /7T AANPLHRIENRDZZLEREL TRV,
13 public int methodB() {

14 return y.length();

15 }

16

17 /W EOBREEINTZ 74— VEFyOXFIEEZET.
18 /7T AADPERENRDZEEREL TS,
19 public int methodC() {

20 this.methodA ();

21 return this.methodB();

22 }

23 | }

X 2.1 77 &AMEMTRREMEIC L DZEENTH

DX, T4 RBIURAY vy RIZXLTT 7 & A EHi DB IZ A < 7%
ESNTWDEGE, BREEDOER LRWEERTOILS Z L IZ 80 REAHmELRY
PRI RIET HAREMENR B D . T 9 W\ T2RIIE, BIFSERTIC W TR T
7 & ZFPHBANEI 2556 DI, BABERORGHERILA LA +0ThH L5677
SIZHEIV 9 5. LnL, BRIZRT 7 AMEMFDOESIT Java O EITED 5
NTWBH®D, ZOL IR E 33 T2 DTSRI T 5 2 &1k
L. F£72, 2TOT 7B REMTFNRIEEROT 7 & AHHIZE SV TERE ST
LMEI M, LE2—IZXo THERTDIZIIEW I A FBKETH 5.

2.5. 7O REMmFER K Y—IL ModiChecker

FaYes NROT 4= RBEGA Yy RISHT 258077 2 & A #H O
EXAET D20, Ba 3T 7 AMEHTRRIMER Y — L ModiChecker % BR¥E L7-
[47]. ModiChecker 1%, Y—Z=a— REEZH LT, 77 BREMTOES L 7 4 —
VB EUA Y v NOWSIIRILZ FFHIBIT 0 2 LI XY, AE &> TS ATHE
WObH2T 7 e AMEMTFEFEDT 4=V FBLUX Y v REefitid 2.

ModiChecker (XX 2. 2 (/R THERLAFFD. FAT, ModiChecker [TfRHTIED
—AA=REZOY—=AA— RO S KB T AT TV EAF & LTIRY
Ade. WIT, BEDOA NI 7 AFHNT T 7 AT 5y b7+ —LTh 5 MASUL69] &
FIH L TA &z Y —A 3 — R% AST (Abstract Syntax Tree) [ZZHAT 5. AST 7
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— A R—=Z2E, 74—V RBIORA Yy REFFRHLTWD 7 7 ADIEFR L,
K7 4=V RBLOA Yy RIZEOREHEDO T 7 & ZMEHi 1354 E STV D0 D1
WM SIS, £ 2T, ModiChecker 1357 4 — /L RBIX A Y v RiZkL T, %
EIZHEONH STV D EIPH &, BE SN TW5 T 7 & A EHfi DO % MASU 2> 5 A
FL, WHOTMRHEL AE & L CHitE T 2. #&&IZ, ModiChecker |34~ 4 —/L NI &
AV ROAEICET A LAR— b EHAL, BIREICIRTTS.

Input ModiChecker
MASU
(| source Code Source Code
Required
Library(.jar
files)
\. AST Database

Access modifier
declaration usage

Detection of declaration
excessiveness

Report of AE for each
method/field

2.2 ModiChecker D&

2.5.1. ModiChecker M #gE
ModiChecker (L FIZLA FIZRT 2 DOMERE & FFo.

1. AE THBET7 44—V EBIUAY Yy FOU R MERFREERE
AETHLT7 4=V RBIORAY y FEY A NRRT L. V=L DTV
FAREANCF 2 T B ANNDZET, 74—V K/ Ay REREYIDEZS.
ZORERIIN 2.3 DX HITERRIND. 2.3 ® 3 ¥|H (Current Modifier)
DRMTFRCES SN TWAH T 7 R Effi+%, 4 IH (Recommended
Modifier) ASEAOMENTIC L VB L7z, EEOT 7 & AEBHICEES W@y 7
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7 2MEMiF AT . 728, NoAccess THDHTZ 4 —/L RBIOA Y v N>
—/)L BIZIZFE RS20,
2. EFEEUYRbDCSV 77 A VHIHEE
AE THH7 44—V RFBXOA Yy ROU R & CSV EXO 7 7 A4 LV THY
135X 2.4).

ModiChecker DBAFEIZL Y, — VHIHE ZEBEIZAWEPHICERE STV D A]
BMEOHDH 7 4=V FBXUOAY Yy FO—EL, ZNODOEEREDOT 7 & AFMHIZEE
DWW 2T 7 AMEMFIZBET D FEME RS ICHIGT 5 Z L mlie L e o7z,

EHIZF DB DOBFFE[70] TiX, ModiChecker [Tk L TLL D 2 JHOBERENLIE A
1T-o7=.

3. AE BEIEXEHRE
V=V ETT VR AEMi T EEE LI 4=V RBLOA Y v ROIT%E
BINL, V—/L FED” Change Access Modifier” R¥Z U ZH 452 L T,
V—Aa— R EDOT 7t AESfi+F % Recommended Modifier (TR TCWAT
7 AMEMiF~EEET D,
4. NoAccess THD7 4 —VEFBLVAY » FD CSV 7 7 A )VHiii#ee
EMTHE SR & LT, No Access THDA 74— /L RBLOA Y v K% CSV B
D77 ANVTHIITTSH (X 2.5). NoAccess DIFEIZOWTIL, 3 FIH (Access
Modifier) MEHTRFHR CES SN TNDT 7 B AEMFEZET.

ZOWERIC XY, V= AFIABIIBEZC T 4=V FBLIURRA Y v ROT 7 v A E

iAWY LD ~NEEETDLZENAREL R, LRI EINLLBRBEN
TWeW7 4 — L RBXOA Y v NICHETAEREIUGTH 2 LB AHEE e o Te.
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ModiChecker [=E—
Input |C_\ant\apach e-ant |
Analyze Input

field name | Declaration Class | Current Modifier | Recommended Modifier | protected | default | file name line column
TEST_BUI_|org.apache tools.a_. |public private CAantiap . |24 5 -
xloc org.apachetools.a.. protected private Chantiap... |30 5 =
TEST_BUL...|org.apache.tools.a... |public private C\antiap... |30 5
perms org.apache tools.a.. |default private C\antiap. . |31 5
width org.apachetools.a.. protected private Chantiap... |31 5
RESULT_... |org.apache.tools.a... |public private Cantap... |32 5
inifAllDone |org.apachetools.a.. |protected |private |C\antap... |33 |5
UNUSED |org.apachetools.a... |default private Chantiap... 133 5
INTEGER |org.apache.tools.a... |default private Cant\ap... |33 5
FLOAT |org.apachetools.a... |default |private |C\antap... |33 |5
LONG org.apachetools.a.. default private Chantlap... 133 5
DOUBLE |org.apache.tools.a... |default private C\anfiap... |33 5
CLASS |org.apachetools.a... |default |private |C\antap... |33 |5
STRING org.apachetools.a.. default private Chantlap... 133 5
FIELDREF |org.apache.tools.a... |default private Cantiap... |33 5
METHOD... |org.apachetools.a... |default |private |C\antap... |33 |5
INTERFA... |org.apachetools.a... |default private Chantlap... 133 5
NAMEAN... |org.apache.tools.a... |default private Cant\ap... |33 5
UTF8 |org.apachetools.a... |default |private |C\antap... |33 |5
crc32Table |org.apache.tools.bz . |default private Chantlap... 133 5
tstamp org.apache.tools.a... |protected private Clanf\ap... |34 5
ZfPrefixAd... |org.apachetools.a... |default |private |C\antap... |34 |5
DEFAULT... lorg.apachetools.a... |protected private Chantlap... |34 5
COMPILE... |org.apache.tools.a... |public default org.apa... |(Clanfiap... |34 5
JBOSS_DD |org.apachetools.a... |protected |private |C\antap... |34 |5
TEST_BUI...|org.apache.tools.a.. |public private Clantlap... |34 5
resources |org.apachetools.a... |default private Clanf\ap... |34 9 =
-y b sanl bt - E—n ET =
(® Fields Result (' MethodResult l ChangeAccessModifier || Undo Changing |
X 2.3 ModiChecker O 5 FE H
- -~ field.csv - Microsoft Excel [E=S o] ==
71 M-l | BA ATl PO B T4 BB ER & o =2
[ % ys prsen YA =Eln e = BE - [ e - @A~ E-
oy B 7 == 5 @y , BFOLTEEHE- FaE- G@- Ig @
My | BL -2 == A B Loz, - ety | e- 7,”/??:, i
IWTHRF = = EE O HE & 541 )l BE
A - £ | field name -
A B 8] D E F G H I J e
1 lfigd namelleclaratibn Class  Current Modifier Recommended Modifier orotected default file name line column ’;|
& [ TEST_BUIllorgarache toolsan public prfuate C¥ant¥am 24 5
3 |dehug orgapache toolzant public privats C¥ant¥apa 27 5
4 |saved orgapache toolsar public default orgapache C¥antVapa 28 5
5 lxloc orgapache toolsan potzcted privatz CHant¥am 30 5
6 |TEST_BUILorgapache foolsan pulic orivats C¥ant¥apa 30 5
7 perms orgapache toolsant default private C¥ant¥aps kil 5
8 yloc orgapache toolsan protacted orivate C¥ant¥apa kil 5
8 wicth orgapache toolsart protzcted orfvate C¥ant¥ans kil 5
10 |wicth orgapache toolsanl potactad privats C¥ant¥apa il 5
11 mergedFile orgapache foolsan protzcted orivats C¥ant¥apa 1| 5
12 SPACER  orgapache toolsar public default orgapache G¥ant¥apa il =
13 wicth Org.apache tools.an prots cred orivans C¥ant¥apa 3z 5
14 |height orgapache toolsan protacted orivate C¥ant¥apa 3z 5
15 |height orgapache toolsan potacted orivate C¥ant¥apa Iz 5
16 COLOR Blorgapache moolsari public privats C¥ant¥apa 32 5
17 RESULT_Faorgapache tonlsan public privats C¥ant¥apa 32 5
18 EMPTY ST orgapache oolsaridefsult private C¥ant¥apa 32 5
19 parser orgapache toolsan potzcted orivatz C¥antVap 3z 3
20 |start orgapache toolsarl potacted privats C¥ant¥apa 33 5
21 height orgapache oolsard potected orivate C¥ant¥apa 33 5
22 larowidth  orgapache ioolsanl potected private C¥ant¥apm 33 5
23 initAllDone orgapache toolsan protacted orivatz C¥ant¥am 33 5
24 |UNUSED  orgapache foolsart default ortvats C¥ant¥ama 33 5
28 INTESER  argapache toolsanidefault privats C¥ant¥ama as 5
26 FLOAT orgapacha toalsaridafsult orhvats C¥ant¥apa 33 3
27 LOMNG orgapache toolsaridefault orhvats C¥ant¥apa 33 5
23 DOUEBLE orgamache molsanidefzult privatz C¥ant¥am 33 5
289 CLAass orgapache toolsant defsult orivats C¥ant¥am 33 =3
30 STRING  orgapache foolsant defsult private CHant¥apa a3 5
31 FIELDREF orgapache moolsanidefzult privats C¥ant¥apa 33 5
52 |METHODR argapache foolsant defsult private C¥ant¥am a3 5
33 INTERFACIorg.spache foolear defzult otivahs C¥ant¥apa k] 3 i

WA r K| field F

» 1

aZ-F |

[ Ry —m—)

2.4 ModiChecker i/ CSV 7 7 A L
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@' [ I, IR = fialdMoaccess.cav - Microsoft Excal = | (B |-
3_711[; =4 B R=Z LA7Ib = T4 i FF al@o @R
= X (us ey T - ?g%ﬁ—maéiﬁ: ) j:m {52\ - E- ;L—‘,- uia

w2 . s | EBT-IRUTSHSE - FER- G- e
W g B I U-[E-|&-A-E- & oL0A5AL - wes-| e IS S
M TH—F Aok 2940l 1o RE
Al - B | figld Mame >
A 5} 8] D E F G H 1 J K L ”
1 |fied MamelOwnerClass Access hadifier from Line to Lire |
Z seralVersicorgamche fo private 25 25
3 | serialVersicorgapache to private 27 27
4 | serialVersicorzapache to private 27 27
5 pchange orzapache.to potectsd 28 28
6 RESULT_Florgapache o puslic 28 28
7 |seralersicorgapache fo private 28 28 A
& |seralVersiorgapache fo private 25 208 T
9 prokct  orgapache fo private 3t 3
10 EXPAMDECorgapache to pudlic kil 32
11 ceralforcicorgapache o private 32 3z
12 seralversicorgapache o private a3 a3
13 1ask orgapache o private 36 36
14 DATA TYPorgapache to pusdlic an a6 |
15 bald orgapache fo private a8 3B
16 italic orgapache fo private 3% l=]
17 ER=cursiveorgamache to private 42 42
18 |destination orgapache ta private 43 43
1% wverbose  orgapache fo private 43 432
20 ermors orgapache to protectsd 44 44
21 |warnings orgapache o protected 45 45
22 setalVersitorgapache fo private 45 45
23 DEFAULT lorgapache fo protectad 45 45
24 Hile orgapache o protected 45 46
28 EXPRE=EN orgapache to pudlic Af A6
26 dobug orgapache fo protected a7 A7
27 ERROR_MCorgapache to public 47 47
28 alphabket orgapache o pudlic o2 a2
289 ERRURWRorgapache fo pudlic oe 53
30 FEATURE forgapache fo pusdlic o6 57
31 DATA TYPorgapache fo pudlic &1 &1
32 |oreator  orgapache fo privste g2 G2
33 FILE UTIL=orgapache fo private <] 54 ol
M 4 v M| fieldhoecress 40 [ 1l | » 1]
Ik | |IFE= @ 200% () 0 (+)

2.5 ModiChecker ®H /1 CSV 7 7 A1 /L (NoAccess)

26. VI b9z F7DOIN—2 38R E AE OBEEIZHT 504

2.6.1. FMTOBE

AE (BT B EEEFFETIE, HHMETO Y —2a— FREZMR L Lz AE o
WTEBEEZ{To>TW4T]. UL, SO TO AE BOFHIST T, Rz
77 AMEMITH L < IXFERIRIERE A BB LTI T 7 B AMEMi T A2 R, KA
BEEEDZEIZHOWTITHIB TE TWARo Tz, Z2TAEITIE, RLY 7 o =T
DI DO/N— 3 URICEIT 5 AE B LT NoAccess DIEDOZAV &% LT3 5 =
LT, EOXIYnN—2a 7y TRHCBEMELZ R LT 7 AEMTFBEINS
LO0NHTS. £, YT U T OR=Ua T v S, HERETLE E BN
RERBALZEMED ETPHREND AV —R_"—=Ta T v/ (LB, MajorVU &I
) )&, BBEEOANTIEIER Y, RN REBbE ) LTINS w1 ) —
N—=T g7 v 7 (B, MinorVU &FESR) | o 2 FEEEICHTET 5.

ZDOFEBRICEIT S Ant D MajorVU & MinorVU DOEFRZ LTI RT.
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® MajorVU

b 2 DAURION—=Y g VENET A2 A4 7. Bl 1.2—-1.3 X,
1.6.5—1.7.0 72 L.
® MinorVU

ot 3 DHUBEON—Y a VBN T 524 07 FlxiE 1.4-1.4.1 %,
1.6.4—1.65 72 L.

BEREDNHT L BN D BRITIE, FRMRIERMEZZE L T, 77 & 2EM1-IZ
(T INE A 5% U728 E AT I T AE 36 LU NoAccess DIEDZE L& HIINT 2 23,
FERED RS THETENTOILABRICIE, 7 7 ' AMEMF23B8# L 72 W R Y AE B3I & b L
W ERTREND. FRROTPEEKREET D720, AMIETIZY 7 by =T D
MajorVU K™D AE 38 KON NoAccess DE DA & MinorVU KED AE 35 1L O NoAccess
DIEDEACBIZHEZEN DD E O INERIZEIVHFHAND. WA ICHEENHD Z &
M DIUE, N—T g 07 v O AE B LD NoAccess DIED b EEZTRL Z L
T, BRENY 7 N =7 OBREDRAL TV EHIB L7enE ) et s
EEZBND. 723, MajorVU Keds KLU MinorVU REIZEBRIZ & K 9 RIEEMTH
NI LI DT, AFZEDORGI & T 5.

2.6.2. IO E

KETTIE LR OBEBEELAWHERT HEROILRY 7 F =T & LTO0SS @ Ant %
A5 [48]. Ant X Apache Y 7 b7 = 7N EZ{T> CWHENL RY— L TH
D, 2 DNR=Ta DY —Aa— RPAFARTHL. KEBRTIE Ant ON—
a1l HRA—=Va 1,84 FTD2 N=Varzibd L.

2B, SREOEBRMEON—T g 7 v 7 22 BIONRIE, MajorVU 73 7 [A],
MinorVU 238 15 [BITH o 7~.

F77, Ant BEOE L RIZKEL R r—DIZ@T A7 4 — L RRRA Y v NI
FENEIXBIZ AE F 7213 NoAccess THD L IICHEL TWAHZ ERTPHEIND T
DEBRO RN BRI LT,

263 DMEREEBE

#£ 2.3, & 2.4, F 2.50%, EFNEFN At ORX—Ta 1.3, 1.4, 1.4.1 128
\JT57 4—v RD AE 35 T NoAccess DIE % AE 35 & TN NoAccess DFEFH T & 125748
L7Z2bDTHD. "=V a2 1.3 b 1.4 ~EMajorVU TH Y, N—T =3 1.3
5 1.4.1 ~ZMinorVU ThHD. ZNHDT—H5, HlziE propri 1IZ2W T,
MajorVU T 181 {E 5 314 ffl & AHI L, MinorVU TiZ, 1 fHDOZ{LEH 72 <, MajorVU
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& MinorVU TAE B2V EICKRERER S D Z bbb, Fiz, 2 TONR—V s
NIBUWT AE OFI 80%IXFEBERD T 7 & A& private THY, DT 4 —)L

RNEBIZITI A 7B NALRIEETH D Z L 3bnd. F7-, No Access 12895 AE X
BIRD 2~2.5% L7 7y Fa— RpDRnZ L HERITE 5.
# 2.3 Antverl.3ZBIJTBH7 14—/ FD AE EDHE
public protected | default private No Access
public 39 0 20 84 2
protected X 15 37 181 3
default X X 1 43 2
private X X X 952 21
* 2.4 Antverl4 IZRI}D7 14—/ FD AE FEDE
public protected | default private No Access
public 49 3 8 82 6
protected X 16 51 314 10
default X X 2 51 3
private X X X 1214 27
# 2.5 Antverl.d.1{ZBIFBH7 44—/ FD AEZEDHE
public protected | default private No Access
public 49 3 8 82 6
protected X 17 51 314 10
default X X 2 49 3
private X X X 1217 27
K7 4=V RIZHT D AE OFELZOEIZHONWT A=V a T v THIEZDES &

RULTeE7 T 7 %K 2.6 11T ZOKITIE, MajorVU I (X 2.6 7R T - 7251)
IZ pro—pri & pub—pri OZALENL M STV 5. pro-pri & pub-pri (F3kiZ
KO T 7 & A private TH D AE TH DT, £ DT 4 —/L RPEFEIC
IH TR TH D Z Enbnd. 612, £2< O, MajorVU RHIZILAE 5
L DY NoAccess DIEDZE73 N K E <, MinorVU EFIZIZ/INSWTZ ENX 2.6 D> HHEH|T
X 5. FZ T, MajorVU B AE F 7213 NoAccess DIEDZEA L EDRE L, MinorVU BF
@D AE F7-21% NoAccess DIEDZEALEDOREE OFICH BE/KUAE S%IZRBIT e A
BEDDLMNE I DERET H2FEREIToT-.

BREOXGE LT A=V a1 205 1.8.4 £TOD MajorVU gD~ 4 —/L K
@ AE 38 L OV NoAccess DIED AL EDEES & MinorVU DK 7 4 — /L KD AE £ 7=
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I% NoAccess DIEDOEALEDES Z AW D N, WEEDOT — X NIEBRSAMIHE->TWD
WEIIIRHATH D20, ERNATHD 2 EEEHESRMEE L~ c 5hA v b
=—0 U REZHAWZE A, REICBITHEREp HB LOHEKLE%IZE
FOEREAEOHERIIR 26 BLUE 2.7 (TRTHEY THhoT.

W pril

A
def2
e [ " defl
] " pro3
 pro2
W prol
150 m pub4
¥ pub3
M pub2
H publ
100
S
‘ = i 'Y IIIIII
.2

—— | -
1.1 1 1.3 1.4 |1.4.1] 1.5 1.5.1 1.5.2 1.5.3.1/1.5.4| 1.6.0 1.6.1 1.6.2 1.6.3 1.6.4 |1.6.5| 1.7.0 |1.7.1| 1.8.0 1.8.1 1.8.2 1.8.3
1.2 1.3 14| 1.4.1 |15 | 1.51 152 1.5.3.1 1.5.4 |1.6.0| 1.6.1 1.6.2 163 164 1.6.5 |1.7.0| 1.7.1 |1.8.0f 1.8.1 1.8.2 1.8.3 1.8.4
ENHHEORKERB/(—Da>ES |:| = Majorvu

2.6 N—Ta UIZRBITAT7 4 —/V FD AE BOEEREDES

Z4 =)L RAEEBZES

o

# 2.6 MajorVU & MinorVU BIOFEZE(T 41— F)

AE B LW p fE% AEKAE0.05

No Access R LAEE
pub-pro 0. 00080 A0
pub-def 0.00114 HY
pub-pri 0.00113 HY
pub-na 0. 00032 HY
pro-def 0. 00002 A
pro-pri 0. 00001 BV
pro-na 0. 03715 AV
def-pri 0. 00003 A0
def-na 0.00479 A0
pri-na 0.00192 HY

KEMEIT/NBURLU TS 6 (LA HEAL TWD
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# 2.7 MajorVU & MinorVU BIOEFEZE(RX Y v )

AE B IO p fE>% EKYE 0.05

No Access BT LHEEZE
pub-pro 0. 00440 AV
pub-def 0. 00562 F<l)
pub-pri 0. 07205 fE L
pub-na 0.00122 HY
pro-def 0. 00361 F<l)
pro-pri 0. 00225 A
pro-na 0. 02073 HY
def-pri 0. 07656 L
def-na 0.13130 gL
pri-na 0.00919 HY

MEMEI T N EUR LA T 6 L2 B TA LTV D

UL EDOFEERAER NG, AEIOFEFRIRTH D Ant O7 4 —/L FIZEL TTAETO
TEXED AE B X R NoAccess [IZRHTANR— g9 07w FREOESIZTONWT, Y7 Y
=7 D MajorVU K§ & MinorVU KfDR THEENALND Z L 3binote. £z, A
YV RIZBH LTI, pub—pri, def-pri, def-na LAZR® AE 3 J2 O NoAccess (DWW Tk
N—=2a 7 v 7RO AE DFELFITONT, V7 b7 =7 D MajorVU K& MinorVU
RO THEZDABIL, 74—/ REAY Yy FOMWFH &b MajorVU Kpod 573
MinorVU BF L ¥ & AE 35K UM NoAccess DIED BN KE L 70D Z L ¥binoT-,

BKUE0.05 IZBITDADABEENR LN D -T2 pub—pri, def-pri BIL N def-na
IIMLD AE <° No Access [ZHEARTHN—T g VIDEOELEN/NE L, AL Z A
ERDBIELE N oTelod~ R A v h=—0 U FE CTITRRZENH LT VIR FIZ
Holz.

KEBOFERZIGHT DL, HIRTRHEDY T Ny =T D7 4 — /L FELOA
Y RIZRFLTC/3—= 3 UMD AE F 7213 NoAccess DIEDZES & 08T L, 7220 05K
SLEELTEN=V 3 o7 v T TIEIARERD MajorVU (TAHY 5 & 9 B LA FAE
LTEY, 77 RMEMFITERINEZ TR LR BN SN AR H D 2 & %
FBRTZD.

25



2.7. Java 7AT S LOBRRBEIZE T2 AE OEBRICEAT 504

2.7.1. 3 OBE

T 4=V RBLOA Y v RIZH L THEBOT 7 AP L= 7 7 & A Effi1
EFESTHI 81, BREOBREL TWRWT 7R LD REEERRIZEIET
DTN D.

Tbb, T/ RAMEMTFABEUICESTAZLIE, BAERY T Ny 2T 2
T DHODEERFEO—DSTHDHENZD. LiL, BUEDY 7 F o =T B%
BGIZRBWTIE, ZEfoEM bR SITEy, BIRE RN ETOT7 4 — L RBEIOA Y
v RIZBET 2727 7 E AR RS 5 Z L IINEETH L ONEEFETH D, E
B%, Ant[48] <0 jEdit[49] D1 N—=T 3 2B\, @R T 7 & 2 EMi+NES
SNTET7 4=V FBEORAY Y FRZHAFEL TVD Z LRI N TN D [47].

FZ T, KEITIEBEFED Java a7 beXIRELT, BEOY 7 b =T
BAFIZIWNTT 7 & A EH T DIEIEMEEN EORREITHOIL TN D DN DN T DSy
WraiTo. ARG E1T 9124725 T, LATFD 2 IOV ToOMr&iT-o 7.

38T 1
Tuvz/ NRABBRRICBITD7 4=V REBLIOA Yy RIZkT567 7
A ANEH T O ERBIRIL 0 HT
5387 2
Tu Yl NRRBREICEBIT 5% AE OBEIERIL T

N1 1, 27 4V FBIORA Yy RIZKHLES SN TWD T 7 & RMEAi1 O
fFflE 7 vyl hOEN—V a3 Vbl o CGEMRETHZ & T, AE THDHT
7% ZMEMI TN EDOREBEESN TWSONEHMICT S L2 ML LTITo 7.
BHF2 1%, eV FOFEA—T g3 B WT AE OFFFH 2 L ITEEIRN 2 FHE
THZET, BESNSXTWAE WD bOBFET 200 E I D E I T 5 2 &
ZHIE LT TH 2.

2.7.2. 7 DOXHR

A DO5HTTIE, SourceForge.jp[50] 726 ¥ v — RuAlfg/s Java 7y =
N DOHFING G N —2 g DL L BREBIAR WL O T & ofrktg s Lz,
SETOxRE L7 rnye s ho—EE xR 2.8 IIRT. 7ok, & 2.8 FOBIMIM
IZOWTIE, DRSO NN—=a DU U —RHZRICEHRE{T> TV 5.
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#£ 2.8 ofitkeLieyvv=7 b—K

Talzs bk | NA=Tar | X=Vaz | T4—IF AV R A&

% 5 NE & T 7R AEHTF | T2 e REMHTF | )

Apache Ant | 1.1~ 23 80920 185156 2003~2012
1.8.4

Areca 5.0~ 66 131170 258748 2007~2012

Backup 7.2.17

ArgoUML 0.10.1~ |19 85038 252130 2002~2011
0.34

FreeMind 0.0.2~ 16 8676 30048 2000~2011
0.9.0

JDT Core 2.0.1~ 16 134374 240726 2002~2012
3.7

jEdit 3.0~ 21 50626 99008 2000~2012
4.5.2

Apache 1.0.2~ 34 104218 274271 2002~2012

Struts 2.3.7

AT BT 2 AT BREE BT D EMITLL F oY TH 5.
OS : Microsoft Windows 7 Enterprise Service Pack 1 (64bit)
CPU : Intel(R) Xeon(R) CPU E5507 @ 2.27GHz 2.26GHz (2 7' n

+

T2, OMCO DALY 7 h o = 7 OHBICHE L, —oD Y 7 h 7= T

[ ]
[ ]
P4
[ ]
[ ]
[ ]
[ ]

)

RAM : 24.0GB
Eclipse classic 3.7.2
JDK 1.7.0 07
perl v5.14.2

—Va IO ER/NTR 60 B, FKTH 360 RRETH 5.

273. 24— FBELUAY Y FOREIZHT Z 058
T EBIZAT ) 7o, AMFRETIEET, 7rY=7 FOKE A=V BT
T 4=V RBXOA Y v ROREIZOWTHEEIT- 7.
ZITIE, Y—Ra—FREDT7 4=V FBIORA Yy RIZHONWT, B3 TWH
57 7w AMERMIT L EBEOT 7 A L OMAEDEIZL VLT O 4 RRBIZE

T5(F 2.9).
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1. 7LD

FEEOT 72 AEPFIZAI L2 7 7 £ ZEMi TR ES STV AHIREE(ER 2.912T
1 OB HEN).
2. AE

EERDOT 7 AFPAIC A TR R 7 7 AN E S STV REEGE 2.9
IZT*2 D H D EL).
3. No Access

74—V RBXORA Yy RRESEINTEIWDEN, 7oy NNOEZNLE
T I EANRRIITWRVIREEER 2.9 12T R#DH 5 EL).
4. 2L

RREIRD T 4=V RBLOA Yy RRHDH A=V a3 SZBWTIHFEL TV
WZ & ERTIRE

£ 29 T 7 RRAEHTORELSE

public protected default private No Access
public pub—pub (1) | pub—pro (*2) | pub—def (¥2) | pub—pri (*2) | pub—na (*3)
protected | x pro-pro (*1) | pro—def (¥2) | pro-pri (*2) | pro—na (*3)
default X X def-def (*1) | def—pri (*2) | def—na (%3)
private X X X pri-pri (*1) | pri—na (*3)

274. 7O RBHFORKEBEBICHT 598\

AIEICER L4 OOIREEL, Yozl b= a Ty 7 EN58Z, Y
Ty 7B ) TR EOBMEI L o THIORE~LER L2, FCKREOTOHO
INHE = ~NEERLTZVT 5. 74—V FBXOA Yy ROAR - HIFRS, 2 /3—
Va VHTIREBOEENE U)ot E2BRICED DL L, 77 2 RMEMT D 2
NR—= g VBT 2REEERIZIE, K 2.7 (ORT anbr £TO 18 FENEFEE
T5. Zhb 18 FHEHOERIL, ZOME I LIZ6 DI/ NV—T R T&E L. £,
(72l 5 [72 L) ~OBEBIZOWTL, REEBRZOLONEAL TWHRNG
DL L, RFRIZBWTIIBE LRV,
® AE &IE

ME 22y > THOVD KT ab,e D 3 DN T 5. 7 7 & 2ERMiFDIETE,
HDHVNXT 7 B ARBOREIC LY, T/ v AMEMT AR b O~EET D X
IRBRBEET. B, a [OoWVWTIAN—=Va VEITT 7k R ERiFIMEIE S -
LODHRENRET D, UETHHATHe &1 ICO0THIERkET 5.
® AE 34

TAE] 2 ho THOS KA def @3 DWNE4T 5. 77 REMF, HHN
X7 7B AFHEOBIIC LY, T/ e AEHiFNAE LD X0 ES AR
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® 7/ EAHE

[No Access| (Z[Ao> CTHONB KA gh,i D 3 D044 5. 77 & X EHG 1,
HHWET 7B ZFHOEILIZ LY, 74—V FEBXUAY v FADT 7 & ZA0H
KT DL BB EET.
® T 4 —ILFIAY v FIERR

(72 L B OND KA KL D 3 D044 T 5. [BN— a U FELR )57
T 4= IV RFBIOA Y v RN, Hin—Ta SCBWTHEIER SN D L9 ER
i
® 7 —)LF/IA Yy FHIK

(72 L) I THOAKH mn,o @3 ONEENUT 5. [HAA— g SIFEE
L7e7 4=V RBXURA Y v B, Hini—Ta VBV CHIRENS L 5 &%
59
o Zfkial

MEd)) , TAE] , [NoAccess] mHHHE~ENL—TF5HKEp,qr O3 DN
U T D, 2 N—TVa VIRTT 7k REMF B X OT 7 & AHHOR ST
MNE D RER AR

ap

No
Access

I

X 2.7 2 2o0OX—T g URIZBITDT 7 RMEMTFOREERK

2.75. FHDFIR

ABIOGHTITLA T O RIATE Lz, ¢k, #FIHPMRED ModiChecker (X AE T
HHT7 A4V IRBLOAY y FOHEHTTET DD, AFEIZEBNTIET 7 X E
i+ THDL 7 4 — IV RBLURA Y v REBEINRITED HI20H, FRiER &
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L T ModiChecker 23uitl72 7 4 — /L FBELIOA Y v REREFICHE 1T 5 X 912k
EaHELTWA(K 2.8).

1. RO 7a Y =7 hOK/I—2 g 2% L ModiChecker #E{TL, %
N=Ta DT 4=V RBXORAY v KOT 7 & AMEATE SR B
TEHT—XDEHE SNz esv 77 A NVEART D

2. BN—=Va HORERELENWT A — LV RBLOA Yy FO—EE2RGT 5.
HHEOHEIZIE, 74—V EROEHEITT 4 — L RABLORy Fr—4, 2
Yy ROGEIEIA Y v R4, Ror—VABIOV 7 32T ¥ Oz WS

3. 2. THHLE7 4=V FBXOA Yy ROZENN—=Va B ib7 78R
Ei+ESE#%Z perl A7 U7 MIED—D2Dcsv 77 A NVITHAET D

4. 3. THUF L7277 — X BRI ONT 21T 5

2.7.6. DR

K7l MZBWT, 271 H#i Tl _7=08r 1 Tk, 2748 CEREZIT- -
T 7 & AMEHiA DHFFEEBENTNENEORERE L =DM HONWTEHEIT- T2,
F* 2.10, £ 2.121%, FFRELERKICONT, 74—V RBLXOAY v FER
FROMEZEZRLTNWAS. £ 211, £ 2,13 1%, SMIRELEINIRELEREKICED
LEIBIZONT, 74—V FBIORA Yy RENZENOMEERL TN,

T2, oM 2 TIE, & AE BRENTNEDEREELE I TWHD DN W THEE
BAToTz. F# 214, # 2.15 1%, @WYIRT 7 2 AMEMT~DEEEENRT 4 — L R
BEIOA Yy RENEIUICOWT EOREITONIENOHIGERL TS, E£72,
FHo INJA] 1T —2a UIICBWTHRAE BD—ELHBE Lol &%
7.
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[&] ModiChecker [ESREER™=5|
InpuE |G- nmaparche-ant Analyze Inprt |
field name Declaralion Cla=s Currert Modifier | Recommended Modifier | profecied|  default | file name| line | column |
oroject oig.apachetonls.any private |piivate | | |Chanba.. |59 |5 -
uaselClassM... |orp.apachetools.an] jprivale \privale | | |Chanta. |59 |5 =|
Larget oig.apachetonls.any private |piivate | | |Chanba.. |60 |5
Lask org.apachetools.an) fprivale \privale | | |Chanta. |61 |5
filefams oig.apachetonls.any private |piivate | | |Chanba.. |61 |5
linghumber  |org.apachetools.an] jprivale \privale | | |Clanta. |62 |5
MEessage oig.apachetonls.any private |piivate | | |Chanba.. |62 |5
EIELIES org.apachetonls an) private |privale | | |Canta. |63 |5
priarty org.apachetanls.and private |private | | |Canba .. |63 |5
=ecaphon org.apachetonls an) fprivate \prvate | | |Chanta . |Fd |5
targetlame  |org.apachetonls.and protecled |private | | |Canba . |64 |5
TASKDEFS_ . |org.apachetonls.an] jprivate \prvate | | |Chanta . |Fd |5
TASKDEFS_ .. [org.apachetonls.and private |private | | |Canba . |64 |5
ELE org.apachetonls an) defaul \prvate | | |Chanta.. |65 |2
name org.apachetanls.and private |private | | |Sanba .. |65 |5
[valus org.apachetonls.and jprivale |prvata | | |Ghanta.. [R5 |5
MekiClansMa. forg.apachetonls.and private |privata | | |Sanba.. |65 |5
methadCles. . |org.apachetonls.an] jprivale |prvata | | |Ghanta.. [R5 |5
target org.apachetonls.any profected \protacted |Fo.apac.. jorgapac.. |Shanta.. |65 |5
Jarstream org.apachetonls.and jprivale |prvata | | |Ghanta.. [R5 |5
laModfiedD. . |org.apachetanls.an) private |privata | | |Sanba.. |65 |5
TRACE org.apachetonls.and jprivale |prvata | | |Ghanta.. [R5 |5
LIMEHOWH__|org.apachetaols.an] jpubic [publiz ] |orgapat... |Clanba.. (65 1]
TL_DO7TO_LOC |org.apachetanls.and privals nrvata Slanka.. |65 =]
constaniFool|org.apachetonls.and protecied nrivate Clanta. (68 2
valug nrg.apachetonls Ap). prvale nrvala Slanta. |66 a
alus org.apachetonls :I:l;_nnvma nrivate Clanta. (68 fs] =1
= Fields Resull . MHMRBG\ Changedccesaklodifier I Unedr Cheangimg |
\ i

A
Current Modifier = Recommended Modifier TH3E0EHRAHTS

/

= figldl.§.1.csv - Micosoft Excel ==
;I  A-Fl4{PF @O T-F JEH  EF o g o F
O MsRTmen - -] =[RS S - (B et - GelER e E - "‘r Eﬁ
,;JELJ:- BIO- &y SETHE- B-w o BEF-7uLTEERE- FE- H-ni‘a_} i
g | D M-A- | EE ] B EaaefL - - | 2~ j‘-Jwil_-p AR -
b T—F = Hek = -E = TE = A4 L (=] mE
A dl = A | fiekd rama .I" [>]
A B - ! L | E [ F G H 1 El
1 [ Dz claretion O Curent Modfer  Fecoormended Madifier  grotected  default file nare  line coluirn =
2 poRct orgamEcha taolk S0 privata private C¥ant¥ gl == ]
3 beeaCleeab orgapacha ok S0 pivets private O WEntd Bl =] =3
4 target orgapEche oo ks privats jrivate G Hant¥ ks 4] 5
| & fask orgarache alks a0 private private Co¥antyd gk 23] fa]
f fiehlame orgamcha took 30priveta private Cwanty pks 51 5
T lreMumbaiorgapacha toolks a0 privets private O Want e =) 5
B mesmape orgapmche ook S0 pivets frivate 0 ant¥ gh: &2 5
| B atatus orgapach: boo ks privets private G Wanty hs €] g
A0 priority orgapche bools = priverts private O Sant¥ ph 53 =)
11 exoeption orgapecha ook S0 orivets private [ ¥ant¥ Bl i ]
12 targethlameargapschs ok sopmiected frivate CH¥ant¥ phe =23 =}
| 13 TASELEFS orgagsachs oo ks privets private G Wanty hs &4 g
14 TASFDEFSorgapache tools = priverts private O ¥antd mhe =4 ]
15 et orgammcha ook Shdefat private O ¥anty ks == 2
18 rama orgapacha tools #hpriveta private [ Want¥ gl [a] 5
17 wsue orgagachs ook orivats private G ¥ant¥ ks =3 5
| 18 TedCEssMorgagEche ook g0 oivats private Co¥antyd gk [a'<) fa]
128 mathodCl=orgapacha tooks S privarta privats Cowanty mks ==] 3
20 targat orgapacha toolks #hpmoteated piota otad reapacha orpapanha & ¥anty Bl 2] 5
21 mrStream orgapsche tooksnoivets jrivate G Hant¥ ks 5] 5
| 22 Arkadined orgamache ok S0 private private Co¥antyd gk [a'<} fa]
23 TRACE orgapche tools s priverts private O ¥antd mhe == ]
24 LIMKMOWk nrgamscha tonks s public public J orpammcha C¥anty Bk == 5 =
A4 kW] Feld 41 T ’ gy T =] i
ITE | |l 100% = : O

X 2.8 HhZE# D ModiChecker D H 77
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27.7. SN 1OERER (T4—ILEFOT7 I RBEHFEERR)

# 210, £ 211 2KiC, 74—V FDOT 7 & REMTFEEIHONT, 6 DDY
N—TENEIUC R LN DT Z2AT D .
® AE &1E

BRIZHTDHEEGELTL, 27 Y= MZBWT 1%z, Zr—7HN
THDHE, b ® TAE—=#E)] 1225V T, Areca ZFr< 6 a7 MIBWT ac
([ZHEATHY 2.6~28 fEOBE TEIEDTONTND Z L bN5.

® AE R4, 77 EX{EK

ERIZXT2EGE LTE, 270 —7HiceT v v s MIBWT 1%z 72
W, TN—TNTHDHE, fi @ No Access 75D DB, L 2 IRAEND DIBEREIT
PEATHBUBAE N DN L Rnbnnd.

® 7 ¢ —/LRIAY v NER
ERIZHTDEEGE LTUE, 2~33%% 5. J—THNTHRDE, &7
Tl MIBWTEBEN#EYG), AEK), No Access(l) DNEIZ HIAEE I E .

® 7 ¢—/LKIAY v FHIK

EFRIZXT2EG E LTE, M 1~12%%HD 5. J—7NTHE, &27edx
7 MZ

BWCERRIANET)(m), AEM), No Access(o) DIEIZ HELAEE I E .

o Fitial
BIRICHTHEIEL LTUE, 6 Z—T7 DR THH KX WK 53~97%% 5 5.
7Yzl MIBWTCHEY(p), AE(g), No Access(r) DAL HEAEE A EW.

74—V RIZBIT 57 72 AEHMiFDOEEIZONT, RbEAbNZoiE T4
fb72L) B35 p @ [B{b72LGEHY)) CThote. Fiz, 74— KIAY YK
EE) T ) @ T2 Lt [ ZHEPZ WVERIR OIS, ZhbDZ Enb,
74—V IR 6 IR IR U CER S D 2 & %<, —EilEber 7 &
2ZEMIFRES IND L, ZOBREMICOIE> TR S 56RZNE N 5.
—J5, ZOMD T N—TOREEBICOWTEREIT- 1284, [AE [EIE] [AE
B TT 7 ERMEK] OXORT 7 AHBEOEIE D REBER DK L D
&, 4= RIAY Y FHIBR) OXI727 14—/ FEDSDPHEKT D56 IR
RREBOHNEL RAEIICHD. ZDZLiX, 74— ROFIHAFTENEE I
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5 X BRGAIE, T B AMEMIAOIEIETIERLS 74—V REDO L DNE
FEINHZENZ N LERLTWAS,

#z 210 74—V RONR—Y 3 VEEBREK
B | BBOEW | Apac | Areca | Argo | Free | JDT | jEdit | Apache
k= he | Backup | UML | Mind | Core Struts
Ant
a 1 B Bl 15 7 23 10 33 9 7
AE—7E Y] 130 16 358 27 397 74 292
¢ NoAccess 20 14 43 6 96 23 14
— i )
d Y —AE 29 50 36 33 299 44 148
e AE—AE 56 33 15 160 12 70
NoAccess 1 19 1 20 11 7
—AE
g 1t 5] 24 22 160 18 79 33 53
—NoAccess
h AE 21 7 56 2 63 13 27
—NoAccess
1 NoAccess 2 7 40 0 3 0 4
—NoAccess
j 72 L—i#EY) | 5190 1905 5818 1960 | 5480 | 3117 5806
k 72 L—AE 1144 720 1329 619 2401 901 2627
1 L 168 89 1175 284 328 411 611
—NoAccess
m WY—72 L | 1642 866 3447 632 1072 1764 2787
n AE—-72 L 375 351 1869 243 1046 540 1191
0 NoAccess 104 44 1155 177 127 296 232
-7 L
p Z k72 L | 57796 | 85917 | 49936 | 3110 | 87322 | 32232 | 52464
(i 1)
q Zib7e L | 12361 | 35074 | 10428 | 1127 | 30527 | 8214 | 30227
(AE)
r Z2fe7a L | 1842 | 6064 | 9113 | 412 | 4921 | 2932 | 7651
(NoAccess)
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£ 211 T4— FONA—Y 3 VEIEBEEES(%)

B | EBOEMN | Apache | Areca | Argo | Free | JDT | jEdit | Apache
Rl Ant Back | UML | Mind | Core Struts
up
a 1t 5] — 1 5) 0.02 0.01 0.03 0.12 0.02 0.02 0.01
AE—iE ) 0.16 0.01 0.42 0.31 0.30 0.15 0.28
c NoAccess 0.02 0.01 0.05 0.07 0.07 0.05 0.01
— )
d ) —AE 0.04 0.04 0.04 0.38 0.22 0.09 0.14
e AE—AE 0.07 0.01 0.04 0.17 0.12 0.02 0.07
NoAccess 0.00 0.01 0.02 0.01 0.01 0.02 0.01
—AE
g 1 ) 0.03 0.02 0.19 0.21 0.06 0.07 0.05
—NoAccess
h AE 0.03 0.01 0.07 0.02 0.05 0.03 0.03
—NoAccess
i NoAccess 0.00 0.01 0.05 0.00 0.00 0.00 0.00
—NoAccess
j 72 L—1iE Y] 6.41 1.45 6.84 22.59 4.08 6.16 5.57
k 72 L—AE 141 0.55 1.56 7.13 1.79 1.78 2.52
1 L 0.21 0.07 1383 3.27 0.24 0.81 0.59
—NoAccess
m | @EbE—-72L | 2.03 066 | 405 | 7.28 | 080 | 3.48 2.67
n AE—-72 L 0.46 0.27 2.20 2.80 0.78 1.07 1.14
o} NoAccess 0.13 0.03 1.36 2.04 0.09 0.58 0.22
-7 L
p 7z L 71.42 65.50 | 58.72 | 35.85 | 64.98 | 63.67 50.34
(i 1)
q 7z L 15.28 26.74 | 1226 | 1299 | 22.72 | 16.22 29.00
(AE)
r 7z L 2.28 4.62 10.72 4.75 3.66 5.79 7.34
(NoAccess)
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278. DMI1ODEREE (AVY FO7IEREMFEERR)
# 212, £ 213 %K, AV v FOT 7 & AEMTEEBEIZONT, 6 DDJ )L
— T ENEIUCR SN A DT 21T 5 .

® AE &IE

EFRIZXT2EE L LT, &7 ey MIBWT 1%l 20. 7 v—7H
THDE, ¢ ® [NoAccess —itll] 25, b @ [AE =) EFRIZED L < IT00m
VI CTHBLL TV D Z &R0 5.

® AE F/E, 77 AWK

BRIZHTHEEE LT, 2 70 —T7HIce2T e V=7 MIBWT 1% 7272
W, TI—TNTHRD L, dg OIS OEBSIME 2 IRREN D DBEBIT TR
SRMBUEEE N DI E RN D.

® 7 — )L R/AYy FIEK

BRI THHIEGE LT, K2~32%% 5D 5. J—T7NTAHD L, jEdit %
< 6 7rvxZ MTBWT, EBBIEN No Access(D), #11G), AEK) DJEIZHB
BERE DN .

® 7 (—LR/IAY v FHIER
ERICHTDEIEE LTE, H1~16%x2HD 5. ZA—7HNTlE, jEdit Zk<
6 7ul s MIBWTERRID No Access(o), mH)(m), AEMm) DNEIC HHAEE

DR,

® fh7x L

BRIZHT L2FE L LTUE, 6 ZA—T DR TR REWVK 51~96%4% 5 5.
T N—TWNTIE, Areca & jEdit TILiEYI(p), No Access(r) DIETH 5 LIS,
No Access(r), J#1(p), AE(q) DIEIZHBSEE N E.

Ay RIZBIT 57 7' RMEMDEEZOWTE, b2V on [k L]
WZETHr @ 1284672 L(No Access)] THY, W Tp @ B LGEY)] TH
STz, T7 4=V RIA Y v RER] 2BV THREBEOMEmN A 54, jEdit THfins
ROENHLATIE, o @ 72 L— NoAccess] 2"m @ [7gL—u@t)] % EEl-7=.
INHLDZENL, XYy RIZOWTE, fERENGFIHIN TSI D LD b,
TERRE L CITHE D EE > TW ey, FIT 200 2 Y > RRELEER I T
RNHLDODIEIMENZ ERbD. £z, ZTOMD 7 N—T DIREEBLIZONT
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EREToTH,A, 74—V FERERC TAE BIE) TAE 34 177 & ZA7HK)
IZHART T7 40—V RIAY v RHIER] OBBRAZVMERICHD. Z0Z &%, 74
— L RERERIS, A Yy ROFAFENETIND L O RGEITE, AV Yy RZEOD
LONERINDHZENEZNZ LERL TN,

# 212 AV vy RONR—Y g UEEBRE

B | EBBO Apac | Areca | Argo | Free | JDT | jEdit | Apache
Sl F=AUS he |Backup| UML | Min | Core Struts
Ant d
a ) 60 7 75 35 59 20 7
)
b AE—E Y] 191 66 314 79 527 154 180
c NoAccess 243 169 645 109 574 127 239
—E Y]
d Y —AE 85 39 192 38 303 152 107
e AE—AE 110 11 115 27 278 34 92
f NoAccess 140 14 64 13 77 34 356
—AE
g 1t ) — 132 135 633 102 307 191 129
NoAccess
h AE— 95 12 159 8 113 54 29
NoAccess
1 NoAccess 12 3 52 6 24 1 4
—
NoAccess
] 72 L—i 4281 2849 9145 | 3709 | 5966 | 3810 5362
bl
k 72 L—AE | 1992 723 2680 632 1875 1367 4158
1 e L— 8230 2835 13815 | 5232 | 6534 | 3287 15728
NoAccess
m wWY—72 1002 1636 4743 1626 | 2502 | 2100 2006
L
n AE—-72 L 522 502 2115 205 | 1100 854 2951
0 NoAccess | 1756 1831 8678 | 2921 | 3060 | 1834 8203
-7 L
p ZE k72 L | 49001 | 114618 | 71709 | 6998 | 93471 | 38202 | 52563
(CIix=)))
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q Z k72 L | 23863 | 30743 | 22479 | 930 | 27019 | 13877 | 30366
(AE)
r k72 L | 93441 | 102555 | 114517 | 7378 | 96937 | 32910 | 151791
(NoAccess
)
# 213 AV vy ROA—Ya VEEBEA%)
B | BBEOEW | Apa | Areca | Argo | Free | JDT | jEdit | Apache
Fik=2 che | Back | UML | Mind | Core Struts
Ant up
a 1t 51— 16 5] 0.03 0.00 0.03 0.12 0.02 0.02 0.00
AE—7E Y] 0.10 0.03 0.12 0.26 0.22 0.16 0.07
c NoAccess 0.13 0.07 0.26 0.36 0.24 0.13 0.09
— i )
d Y —AE 0.05 0.02 0.08 0.13 0.13 0.15 0.04
e AE—AE 0.06 | 0.00 0.05 0.09 0.12 0.03 0.03
f NoAccess 0.08 | 0.01 0.03 0.04 0.03 0.03 0.13
—AE
g STzl 0.07 | 0.05 0.25 0.34 0.13 0.19 0.05
—NoAccess
h AE 0.05 | 0.00 0.06 0.03 0.05 0.05 0.01
—NoAccess
1 NoAccess 0.01 | 0.00 0.02 0.02 0.01 0.00 0.00
—NoAccess
j 72—y | 231 | 1.10 3.63 | 1234 | 248 3.85 1.96
k 72 L—AE 1.08 0.28 1.06 2.10 0.78 1.38 1.52
1 L 4.44 1.10 5.48 17.41 2.71 3.32 5.73
—NoAccess
m wWE—7e L 0.54 0.63 1.88 5.41 1.04 2.12 0.73
n AE—-72 L 0.28 0.19 0.84 0.68 0.46 0.86 1.08
0 NoAccess 0.95 0.71 3.44 9.72 1.27 1.85 2.99
-7 L
p X (9P 2646 | 44.30 | 28.44 | 23.29 | 38.83 | 38.58 19.16
Gl
q Zfpe L | 12.89| 11.88 | 892 | 3.10 | 11.22 | 14.02 | 11.07
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(AE)
r A7z L 50.47 | 39.64 45.42 24.55 40.27 33.24 55.34
(NoAccess)

27.9. S 2 DERERE (T4 —ILFIZHT B AE BIERR)

K24 ZHHLTRIRIZHEBELTNZDLZ L ELTE, 70—/ NIZEHT S
mEFERIZ, AE THDHA Y v RITxT 567 7 B 2MEM HEFEEEIL, 1T&AETT
PNDZERSHBEBEINTWVWDLONRBURTHL W) ZeNETond. £, %
AE Z &L o & LTI, pub-def, pub-pri (ZOWTIZL 7 1Y =7 kT, pub-pro,
pro-pri IZOWTIE1 7YrY =2 F&R<S 6 vy =2 M TEEEENIMTONHH
Michs. LoT, Zhb 4 20 AE I2oWTIE, 77 & AMEMF- BRI H Y —
WD Z EIZED, RICABENEST Z LIZRDT 7 B AEMFEE/FEE~
DaAARNEREETHZEDBARETHLEZZDNS.

# 2.14 AE ThD7 14—/ FOEBEERIR (%)

Apache Areca Argo Free JDT jEdit Apache
Ant Backup | UML Mind Core Struts

pub-pro | 0.0055 0.0000 0.0013 0.0000 0.0150 0.0000 0.0038

pub-def | 0.0038 0.0017 0.0195 0.1607 0.0076 0.0078 0.0036

pub-pri | 0.0024 0.0005 0.0379 0.0073 0.0269 0.0070 0.0013

pro-def | 0.0254 0.0023 0.0149 0.0000 0.0068 0.0326 0.0267

pro-pri | 0.0112 0.0002 0.0177 0.0000 0.0085 0.0045 0.0118

def-pri | 0.0157 0.0000 0.0365 0.0063 0.0060 0.0077 0.0021

2.7.10. 747 2 DFBREE (A Vv FITXT 5 AE BIEKR)

F 215 2T L CaRIZBEL TV L LTE, 74—V FIZBET A1MH
mEFEERIZ, AE THDHA Yy RiTxtT 57 7 2EMiHEEMEEIT, 3L AETT
b ZERIMEINTVDIONRTRTHDL E V) Z ENRFETFoND. £, &
AE Z L offm & LT, pub-def, pub-pri (ZoW X&' v =27 N T, pub-pro,
propri IZOWTIX1 rY =7 MR 6 Yuy=2 N TEEEENTONLH
MicdH 5. LoT, Zhb 4 50O AE 12OWTIE, 7 7 & A EMF BRI —
NERWDZ EIZEY, RICHBENESLT Z LICRDT 7 AMEMHEEIEHE~
DARANERFETHIERARTHLEEZEZLND.
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# 2.15 AE Th B A Y v ROBERH(%)

Apache | Areca Argo Free JDT jEdit | Apache
Ant Backup UML Mind Core Struts

pub-pro | 0.0141 0.0000 0.0119 0.0398 0.0074 0.0083 0.0077

pub-def | 0.0091 0.0026 0.0132 0.0606 0.0279 0.0121 0.0056

pub-pri 0.0038 0.0028 0.0112 0.0169 0.0098 0.0111 0.0007

pro-def 0.0153 0.0000 0.0160 0.0000 0.0054 0.0000 0.0142

pro-pri 0.0046 0.0000 0.0113 0.1325 0.0038 0.0037 0.0100

def-pri 0.0000 N/A 0.0066 0.0000 0.0141 0.0015 0.0015

2.8. BEME

FT, T/ B AEMTFOMITIZEIL T, ABFELIATNCW S D OBFED e & T
WA, Miller (% Java @7 7 B AEffi % T = v 7 T HDD/NA b a— R+
EERELTND[28]. LL, A ha— RZHT H0TIE, 30 LIFISE
MEND T 4=V RRAY v ROEET, KL TITo72 L 9 7Y —Aa— Rigkt
T HRNT I T LB R RS RICITZR DA, F£72, Muller ORFZETIET =7 L
12T 7 2 AMEMiTCRTT DM STV, —JF, KBRS CIREBEF OB D
V7 Ry =TI LTRSS LT — % 2T, BEOME S OO E1T - 7.
Cohen [T DY L TN A Y » RIZBITDHET 7 & AMEMMiT DD A & it Lz
[29]. %72, Evans DITFFIFRITIC K D8 % = U 7 ¢ MEs3PE D fEAT 2 BF%E L 72 [30].
IO THEL 2> TNET 7 B AEMiTOESICHE L Tl Viega Hiz ko
Tiliam S TWA[31]. Viega HIX, private [T REENZDIHIICESENT
WRNWA Yy RRT 4 —)L RIZOWTEE 2 Y —/L JSLint ZBFE L TND
[32]. ZAuUTxt LT, ABFFETIE, private 7217 TR AETOWREZR 7 7 & 2 EH
FEOPRRE LTS,

72, Java IZBT 2 Y — X a— RERIINTY — VIS EAFET S (51, 52]. Zh
DY =TTy Ry st —"—a— R, O —"—T7a—%pa—F 4
VT EOBEN NG — R0 WIE 2 AN T T 57280, A HO Java a7 T AR
FCTIHEERY— /L THD. Rutar HIE, ZTDO LX) RREEL RS5O Y — L% Lt
WM L72[63]. LasL, 26D —uid, AFED X 5127 7 & 2MEMT DT
ReME 2 it 288R8 135 > TV 720,
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29. FLEHESERDORE

KIFFETIL, Java OT 7 & AMEHGDOEEIEE AE & W95 A MU 7 ATHRIET S
FEAERL, BEFEAFEE LY —L ModiChecker #BEF LT7-. &561Z
ModiChecker Z ANT, TRl RT AEIZEHT 5 2 >S5 21T 7-.

. VY7 =T ONR— g RS AE OBBEIZ T 5 94T
2. Java 70 /T LAOBRIERRICEIT S AE OEBICEET 5 00T

9, SO 1LICOWTIE, BEOAR—2a 0D AE OS5 E2BE LU T, £TOAE 12
BALT, AE 50N Y 7 v =T ONR—2 a7 » 7R (MajorVU,/ MinorVU)
AR D Z L 2R LTZ., 72720, Z OEBRERITFFED 0SS D3Iz S0y
TWD. Bk, ZHERY 7 MU =T OO0 EZB U T, L0 —KNREREZES T
WHERBHAH S, IHIZ, BENRT—<E LTV 7 My =7 OEREDKAL TV
MEIINERBTDIDD AE OREOBE R BT 52 LT, V7 My =T DB
LOVEET LT K T AT DOMEEITH) 2 BB bND. £, AE L7 v s T A
DEE & DBEMRORENZET b D . BARRNCIE, WEIZRWEFHOT 7 & R %237
AL TCNWDST 72 AMERi T2 RE L TWAHERL &, /e T 7 & AMEH T DR EIC
2o TWHERRDEIT, N ORERICHEBEENTLINE D DEHN, AEENH
DL D7 AE OBMEA RS 2 Z LN TEKITIE, AE ZHWT 177 AoE
HEFERRRTLH2LT, 07500 ) —RHEL BT L2 AT
EMEZLND.

W, N 21OV T, BEfED 7 DD Java 7y =7 hDENR—T g I
L T ModiChecker #3/TL, BUGTE /27 4 — /L FBLOA Y v RIZEHT A7 7%
AEMFIHFRICONWTERZ T o7, STEITOICETY, Tuy=l FOK/—
TasilBIFL7 4=V FEBIURA Yy RIZOWT, BE53NTWDET 7 & A ES
FLEBOT 7 A E OMAEDLEIZL Y, @Y, AE, No Access &9 3
DOIRREIZ L=, T2, 2 2OV g VIIZBWT 74—V RBLUAY v K
DIRREN ED L IZE BT 2050 T, BEOWE Z L2 6 227 V—T31) %
1Tolz. TNBDORFEIIIESE G EIToTMER, FEALEDT 4 —/L FEB LA
Yy RIZx L CTES SNRRZR T 7 2 AMEMi11X, BHEINDZ TR ZEDFE
FHEINDERA LN, o, —HOMBEOMERT 7 & AMEMF 2 FF> 7
4=V RBLORAY v RIZoWTlE, 7 oD dJava 72 =7 hAETIZBWTERE
PITONTNWDZ &2l LTz,

S%BOBEE LTI, 77 BRAMEMTOBEENRY 7 Y =7 OFER EIZE DR
EHRETH00ERET L ENEToND. £z, SEATS 20T ClER—T =
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VI OWREEEB R L OVAE DIEEHICETAEE DR/ HONT LA EZIT-
TWRWed, FEHICREEITY, MRICAEBEENFET 20 E I DEfET S
EWNDZERETLND. EBIT, BIIEHDHT 4 —N ROT 7 & AEfH 1M
pub-pro — pub-pub & W IHEEEITSTZEA, 77 v AMEMiFIZE{EL TV
IZH b B9 AE BEE SN2 Lick b, 29 LEEER ORI THIOmEY)
TRRAE~ BT 5 L O 2R H3E R S iuX, pub-pro — pub-pub &) &
BE L7 0— R, @iERoTHLEREBEORMPHALENELNEND D
EMNZDHZEITRD. 20X, BEBMTONIEOEBEBRNZFEL PR
HZET, T7RAMEMTOEERHRS D 7 4 —/V REBLOA Y v RIZFHEAY
BREB LV LONGFETINEIDERETHZ EBRTFOND.
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EI3F VI MY T7HEBOEL
fEEHRICRE9 AR

3.1. EA

V7 N =T ORI E BRI, @B Y 7 by =T BRI
HRELSBRT DI ENAEBEIZR>TETWD., TNEEBATLIEDITTEDY 7
Y =T RRIZENT, BRHEZHWEHEN ATt BRI L X, BE
fFOY 7 by =T &R — AT ANCMO AT LA TRIAT A Z 2L, B
R OERECRE N A2 BfFc& 5 L b T\ b (54, 55, 56, 57]. Y7 b ¥
=7 DHFMIZ L DR L RKRRICH & T 720121E, BEBEPFRABL LS 75
V7 N2 TIIRERBB X T A 77 VICET A FF o2 EREEIIR S
TL 2D, HBOIGENHRITRENTWRNWZDIZ, RO 1 7T AR5L O
BT, MY LTHREESNTWDIHELEL. AEkOLA NI STV
WIZ, FFEDO T 7 7 Z L3kl OYFTT, ML THB SN TNDELZ.

—HTA A —Fy hOEKIZEY, SourceForge[58]72 DY 7 b7 = 7B
HIEMERMT HAI2=T 4 DFEL, REOT TV T LY —Ra— RRfHHIC
AFTEDLLI o, ZTNHDOARESNTWDREDOEHMOFNE, BIEED
VEEE LTV AREREZ R DML, T OEDOHE WG Z R L TWAEMmD L 972, HF
FIHICHERS R G R AR T 2B AT 22 EBRTHET, ARkoFNERTEX,
HRAZRETIENTEDHEEZZOLND
Z 2 CTHA OMET — L TIIRAERICESLS Java V7 MU = 7 ESONEE,
%% A7 I SPARS-J (Software Product Archiving, analyzing, and Retrieving
System for Java) [T1]ZAFFEL T 5. SPARS-JIZBWTIE, KA A Y v REFOY
HUICEARHBMRTET T, Y—Ra—Fxav— L TisH3+5Z L2k 55
HBR bR T D700Is, av—3 iz N S D52 FEmMm & LTHEL,
L LT A= T 2L WO FRER S D, ZHvE TSPARS-J Tidk, Z 0L
L7cEd O, ¥V — & 22— ROSUFHIi 2 V78 EIEE I — L SMMT [68]
ZRIA LTz, L LKED Y —RAa— Rt U CHERIRE 21T 5 546, BEfF
D ICFHNHT X D BPMEFHANE TIE, T 2 2 R RIC R HREN AT 572
b, TNEERBICODNIZTERMLETHD., £ 2T, FUMEA MY 7 2 &2 W= Java
7'a 7T A OFEUMEH FEEZRET 5.

ZOFETIE, YV —Aa— FOFIRMEOEMEICHEG L LI A N 7 A E% Mg
T 5 2 & CHUEMOMHNFEEL 2 D720, ffra 2 N2 <A 5 2 &N ATEE
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L%, Fio, MEUIFIEZFLMEFHANY —/L Luigi & LTHEBLL, SPARS-J 23
D ESAL I ORERIMEFHART & L CHEE L. &5, Luigi 2AWEAEREITH
LT, TOFMMEEKEET D.

LIRS, 3.2 HiCITRRTFELZHAT A0 DU & LT, SPARS-J IZ DWW TR~
Y — A a— ROCFHIER & W E R TR DWW TOBLEITH . 338 T
VL SCFA e & N T BEAE O FE R Y — L SIMT OFBH AT 5. T xBE z,
3.4 HiTld Java Y — X 31— ORI H 2 BfE b L7 A R U 7 2o i 4 M
W SERPERHAI T IE 2R R T 5. &5, AL oEEIMEARIE L, FERES St &
LB LCE LD AKRE AR B Java 7 1 75 ARPELIAFHY — v Luigi O
9 5. 3.5 HiT Luigi OEAEREIT, REFEOAIELRIET 5. &KiZIC
3.6HITE L O ELBOIEIZOWTHRD.

32. Y7 bhxT7ERDOINE, BREIRTL SPARS-J]

3.2.1. SPARS-J &%

Fex DWFZET — L TiE, FAERICIESL Java V7 b U = TR Y AT A
SPARS-]J (Software Product Archiving, analyzing, and Retrieving System for Java)
ZWFZE LT D, SPARS-J id Java 7'm 7T K AR & LIk v 27 LT, IX
L INTHSITK L TIIT B KO 7 > 7 20T 2175 2 & THREBHKE A feftd
%. SPARS-JIFBUED & 2 HF—U— FRRISHISE L TE Y, MRIT7 7 AHLTIT
PID. MRk REFTRT D, BRI 2 -l UNERZAT T L, 851 LT
R HAFAADEE L 72 573, SPARS-J IZRWCIE, #dn ORI HBERZ TIcED 5
U7z Component Rank [59]1ZFEEDWTNENZAF T 2179 2 & T, FIHEBOEWILHE
REROPFEZASHIT LTINS,

SPARS-J X, AJJSNIcY —Aa— RNk L TT —F RX—RAEMHEA 57— 2~
— AR L, T I RX=ANLIEFEREIIET D 2 L THM OB 21T 9 Fhim ik
RN DRERL S LTV D, SPARS-J Z BRI D B OB S X Z X 3.1 1R L, KHEiIL
Bl A OBB 2R~ 5.
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& 3.1 SPARS-J O#RBEEX

322 T—ER—REER

T B R 2T, RBRIC LI 2T — # 2R T 572012, ROFIET
A&7z Java VY — A2 — RnH T — X RX—ZADEEL(TH. #imd 7 Vv—71k,
Component Rank OFHEIZDOWTIIHZIRT 5.

1. A&7z Java Y — A3 — NIk L THESURIT 21T 5 FC, FIHL TW5 2
T AL, LOC, h—2 e EDRA NY 7 AL, HamEHRE LTT —
B R—= 2NRAET S

2. ELEOFIEL LFERFC, Y—A3— FPTHBET 22 TOHGEICHLT,
YT I AT ETY, RBEAOT —FRXR—REWET L. ZOK, £ZT
ZOHFENHBL L) (2 A MR, A Yy REEH, XHRE) 2HBLL
7o HEE & RITRAFT 5.

3. A&7z Java Y — A 2— RITkE L TEWIENT 217V, FIIFH L TWB 7 F A
BWEBRZED Y T RAEFTONEHEL, FIRABERERE LTT —2_—
ANARAET D, SPARS-J TlX, 77 AffK, AV v RFEOMHL, 74— R
ERBM, WR7 7 AOEER EEFIHBEKREAR L TND.

4. FRILIZES O 7 V—T b E21TV, —D08mE LT .

i ORI HEfMSRZ B £1Z, Component Rank 23R, 5L DOFAME & L TR
79 %.
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3.2.2.1. ok D 7 v— AL

— I, HMOEAITIE, 2 E—LEHEe, 2= LT —fHE2ELT L T0
NS AFET D, B v AT 252 F 0 TELFEL, b LIHIFEALE
SIS BN DS, O O HEAIH ST O TIER W EHERIT 5 FHR T
5. L, at—LEeEWHORMHBMRICEAL Cda e —mofEN#EL <, &
777 ECRIARGE LTESETLIOREELY. 2T, B LEZmMmEE s
T—2ODMHEE LTAHRARL, ZA—bEITH. ZTOR, ENENOE G ~Dil
MN—DDERE~DILEH R EINDHTD, a—INTEE~OFMmEEL T52
ENTED.

e OBELEZ M 2 S LT, UYWL 2 2OV —RAa— K7 7 A LT
—H T DITOFNE [T 2RO TV, BIEILY —Aa— Kb L0C, h—7 V¥,
FIAHSNTWEEEREDA N 7 RTINS,

3.2.2.2. Component Rank D&

—iiZ, V7 R U= TEORICIZAEWICFIAT S, RIS v FIHBIR
DIFET D, AU AT ACBWTIE, ZOMMERE b IR T O & S5
il (Component Rank) ZFHHE 3 25. FHEOEIIIL, A5 A TEA, H5HEOFH
BfREFIAT 200 SHAH~OFLE LT, SibMoERERL 77 7 & L
THREAT L. AREEOIWMESB LK, 77 70z -> TR
HLELD—DERD EIRETHZ LT, ZOMWLT T 7 & BRE OME TENC R
THvNaTEEET LERRL, EFRREICBONTEBLNSZRIN TV DR
%k, Fiv%& Component Rank & LTV 5. Z® Component Rank (281, 7-72H
RSN L WEREL 720 T <, FIRBRZ W AFIH L TS EE b EE TH
DT 2 ENTE S,

3.2.3. PR ARED

SRR T, MEINTET—Z_X—2ZANT, BEOBEEITH. BUED
VAT ATIE, EARKRE L TETDOY—Z2a— R Khb0F—U— RaR4 EH L
TWAHD, MBREEIETETHET, AL FORTHF—T— FRBENLE N E2E
<, VIRARRAY v RERIZF—U— RORHBLT A MO A ERRT D70 EOFEM
IR EATO 2N TED. MEOFMEFTLLTOL I IZ72>TnD.
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e

. 2—¥=Z7 70 F2ELTXF—UV— 2 ANTHHET, MORFHIZI =
U—%ETF5.

2. HWEMREHIZI =) —2 X —U—RNOEFIIHMHL, T —F X=X LT
TNENOXF—U— FPHBLT 528 mEaRET 5. ¥—U— NPEEH S
AT, BREREGT 5.

3. Z—W—EELIEREBSMHICESWT, Sxbnzr/z) —ii~vyF Lk
ik % Component Rank DJRIZIF, ZNZMRERHERE L THIIT5.

4. =P —ZT7 7 FEE L TRE‘ERELZITRD. 2—F =TI HlcF—
— RZBEIMT2FTCLVFELVRBEITY, BREBEHRE L TRRI N
LT, Y—Ra— R, ZOEHED A FY 7 273 EOEHEOFE LUMEHR
ERGTHENHEKD.

324 KBIR & DHER

BE, Fox OF — L THFE L T3 SPARS-] TlE, o —7 v R4—2 k& FH
L 7= 85 R HBR bIR T 272012, KEOERLO TSP Lt Ed £ &
D T—DODEHMEE~D T N—T{EAT I NS DH. SPARS-] DT v 8 & A TV AT
I TUE 2 ORI EL S SO A Bl 2 D T P R RV E 2B LT, L
L, ZOFHEZIIKRED Y —RAa— RERGIT LG OFEEMEFHIZ I W CTREFT
I A MO THENRD 5.

Z 2 CAMFTE T, O A AWV TR R TEONE E B Lz k
T, K0T A DMKV, A BV 7 A& AW TR b TR0 23 2 3 A 7=
WHEITIX Z O CFF ik & DT 8RR I TRE O N L fRHT =2 2 MITOW TR~
5.

3.3. XFHI L&A A U =R —IL SMMT

ARETUIE, XTIl 2 O 7= BEAF O FERUE G S 2 7 2 ST D Tk & & Ot
A MZOWTEtHT 5.

331 HLEDESE
VTN 2T VAT AP I ENEMERT HEEOES L EZ, P=1{pl, -, pm}
LELL TonV T =T VAT AP={pl . pm}, @=1{ql, ,qn} ITxfL, %
7R BEHEDO%S RsEPXQ NEBND LT 5.
P L@ ORs \ZxT5¥EME S(0<S<1) 2IROELIIZERT S.
{pil(pi, qj) € Rs} + |{qj|(pi, q)) € Rs}|
|P] +1Q]
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MR SIE, XSRs \CEHENDP, Q DEFRKAEP L Q OREFRELTEI -7
DELTERLTVD., Rs ICHBRLARWD @ DESENEZAHZ LICL>TSIET
N5, Rs= ¢ TIE, 8=0 &b, £, P L Q »WEMTH LW, Vi(pi,qi) ERs &
7 S=1 L7225,

04589 bhQ

X 3.2 EFROXI: Rs

332. MDA FYH R
o ZHMARITERAWIEZA MY 7 A S

V7RI T VAT AP, QX L, pI, gl Z#ZNENDKT 7 A INVDEAT
LT 5. EEHITIEP, QENTENST 7 A NEEE LTI —2D T 7 A V&2
R, TOBATEMNER LT D, FMRITORMISETHND Z &I X > THIS
Rs M2 605, ZOBEEMEA MY 7 A% Sine &5 5. 21X, 77 A NV4
RT7ANDRE SIS NT, EEIEDWVENEOND Z LA S
N5, ZOMIZ, WANWAFERMED A MY 7 AEEZXDHZ ENHKLN, K
DD FMLEDOMREEZZ, T T TlESine IZOW T T D

333 WA )OI RDHEFE

ZOoDI T NI 2T VAT AP, QITXT L Sine RO DHT-OITIL, Rs &85 2 &,
#ﬁb%P@%774w®%ﬁﬂQ®k®774w®&@ﬁ_ﬁm¢éﬁ, s o)
JIST BATRIND), ZHDNEND 5.

IO FIEELTE, POKT7 7 ANEEBEE LTZ7 7 AV purk @D
K77 ANEEE LT 7 ANV quElEY, park q;m@F"ﬁ@/\Ln TERDT, &

ZIWEENDIBATHE Rs & THZEmBEZ NG, @By ORE I, B, ki
ALn\ﬂ%%ﬁ?57w2)2AL$%06l6ﬂ%%%kﬁﬁ%ﬂ%@y%w
PEFNTHDD, 77 ANENEDLDLRELTT 7 A NVOEFEIENE DS 2851
%, HEEHAE LTRSS 7%,
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ZIT, ZZTHa—ROEHE (7a—rLER) ZROLH-DDY—)1
CCFinder[36] & diff & Z#HAHHHETRs KD 5.

CCFinder |%, G2 b7 v 7T L7 7 A VORI ET DR C T 0 7T LD
RINERLISBHL, HAT5. 12720, a A bRRUdT, ZZADEY,, £,
EHCBE DA ET GRAT) OEWVWRHSTHRILBDE L THRIT 2.

F£ 4 CCFinder ZH\\\T p,,, & ¢, PEIFET D7 a—r 2+ 5. 7u—
HOBATIE Bs DESE L9 5. CCFinder 1%, %k X 5 IZERSFEZEIC & o THEEN
sua— 3Rk anTHhansd. LarL, BRESID LOOHRIIZEEEICBT
LG ELTIEAEHZR DL H 5.

I T, Nz n—raRo 7 7 A VRN L, s sz diff (28 o
TRD, ZZICEFENLIHITS RsDEF LT L. “HEOY—NLVEMAGDED Z
ET, BROBDLITOMIEENEIIRDDLZENTED.

CCFinder Ti%, 7'V 7rk v ¥ams (C F5ED#include 1772 &) IIMERIZEN S
A SIS, ZDTw, diff ZHWEESEREINZ D Z EITED, F—1T &k
TEDITHHINL, X0 EDRITORMENROEND EEZD. BEITR~S 5 A
FEEROFEER, W%z b o TIE—EIRERIN 5.

F7o, diff ZFEHWIEHSOMEDOEE, T4 V7 FUEEZRoTEE =D
DY T RNT2T VAT LE AN LT DL, OOV T "I =2T VAT AORITRE—
DELFFOMERDH Y, 77 ANZOELRLT 4 L7 FUEEDOZEITBHETE
RN, FDTY, ZZ Tl CCFinder & diff ZHASDE TxnZ KD 5 Lz
M3 5.

3.3.4. Bl a— FOXRGREAROHERE

CCFinder & diff 2 W= bR D T OBl 2R ~5. ¥ 3.2 1RxTEHcy 7
72T VAT A PRVEHY, PlI2OoDT7 7 A NNNOREKR S, QIT4H>D7 74
INHAERRN S TS ET 5. F72,QI1E PO%MAN—Tar b35. QTS
T7ANDORTT 7 AINALT7ANBIL, POD77AIVALET77A/VBEEICL
TEY, 774N CIET 7 ANVAZRICH LER SN2 7 7 A LV ThDH. I HIT,
77 A DIFHHICES ST 7 7 A VT 5.

TDZODY T NI 2TVATAP QD Rs%wRdDH7-912, £3 CCFinder
ZMWTPL QOWMITHET 27— ORMEITH. RS hicrZa—rhe s
0= A B UITOMICKHIGZ RN Rs DEFE LT L. EHIT, 7u—rR—2THIF
ETDH7 7 ANOMEET. K 3.3 D4, REITHIEINTZ PO77A4 VAL QD
T7ANVA, POT77ANBEQRDOT7FAINB, PDT7rANVAL QDT 7 AV
C oz v —rRn—o2L Fffiahiz L 5.
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Wi, ZNHD 35D L TORAff ZHNTT 7 A VRIDESEZRD D,
ZEDOFRERDGILBIT LW ENTEITE RsDEHR L TH. &2TOT 7 A VORI
Hblzxt LT diff 2547 L2, BRI < 72 5. 72, C S5EO#include
ITEVSTeZLL DT 7 A NVITHAET D XD 727 ety HaBiTOxES 7 v—
UM ESNTZ T 7 A NVORIZK L TORFIT HND. FDToD, HfHET T
HHEMD E NS THIGITET, BROHDHITORBIINT H.

VIO IT7VATLP VYI2b+hox7VATLQ

77 1IVA

Z714I1LC

771)UB

774D

X 3.3 ¥Eflo— RoxtmoRDlE

3.3.5. LR Y —IL SMMT

Siine ZRDDHTZDDOT 70 —FNZHADE, Shine & 7HIT 2 —/LSMMTAMERL &
nTWs. LIFIZ, Y—ASMMTO A LB OFENEZ R ~% . X 34124 D
AR
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AL D P

Stepl Step2 CCFinder \ Step3
e Finder | OEHHR o _
L TS0 ER %%‘%de‘ —_— | diffOE(T
. /
/ AR OO /;mﬁg
Srepdr_‘Ir
PG O

Step5
SlineMETE

e -
/

Stine
X 3.4 SMMT OLEDF

AN ZoDY T b =T VAT LP £Q
7P &Q OFMEA MY 7 & Sline (0 < Sline <1)

Stepl: RiALER
ARREND T 07T AOWRBICEEZ 5 2 7 W0iEla 2B bR 2 ORI,
AVbNTnE 7T s I I 0 7Bk TRZS. 21X, C SFETRdE
N7 7 ANVOEE, a Ay My, 272 T XTIV RS, 2z kv, diff
% FAT LI REORERIME DR E 21 L S w5,

Step2: CCFinder D347
HzoNie—o0DY 7 b =T v AT L AJjE L TCCFinder % 3173 ®
%. CCFinder OFEITIZHTz> T, HAL—F F—7 »#H%20 & L7z, wIK—
= 8Ex, —BT2570—r230 7V ORIORKKELEERT.
V=NV DF T gl LT, ZOMEITEEMETHD.

Step3: diff DEFT

CCFinder OFITORER, —H>THLZ7 o —BRAINTEP £Q o7 7 A
ORADOATIZx L TAIff 234479 5. Stepd: st Dl
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CCFinder Thitl &Nz v —2r® h—2 UFnG, —H L TWHITIR 4K
5. I, diff TRESTEESERPS —BL TWHITHEZFRT 2.
CCFinder/ndiff O EHHNT—H L TWHHEr S N72TOMEZRs IZAND.

Stepb: Sine DEFHE
SineDTEFTLVEHETDH. 7277L, —o2oDYV 7 NI =T VAT LAORFTEIT R
BT E WS, —/LSMMT 1ZWindows2000 ETEE L, ZORR S
FElXC, C++, Java, COBOL TH» 5. #ilziE, oDV 7 NI =T VAT A
D#ATH3503884 1T D Siinez 71T 5455, Pentium III 1GHz, * €V
2GBytes MDY A7 L TStepl: 75 Steps: £ TOULFRIZH A2 HF[E12329 )
Toh5 (CCFinder & diff OFEITHERZ&Te) .

> — /L SMMT X Windows2000 ECEf# L, ZOX%RZ5E1L C, C++, Java,
COBOL TH 5. z1%, —oD YV 7 b =T VAT AOMITHEN 503884 170 Sline
Z i 5354, PentiumIll 1GHz, X €V 2GBytes ® v A7 AT 329 & 87 5%,

3.4. A M) Y AERERVN-ELEEEAFEDRESE

3.4.1. AETHERLE-ULERE

ATER Tl 7 FE IR A, —EH70 offfra 2 v3@mv ki, HrL<E
Ui%%&bkw/~23~hﬁﬁhk%éﬁ,%EéY~Xz—F’ﬂL(I$
BT 57, FEFITRERIN 200, REOHKZIT O OIZIIRME THD. £
D=, BUEF A OIFETF — LR L CWD 7 e =7 b SPARS-J 1%, JERM%
WS T RGN K ED 32— REEHZ2 5 DT, KED Y — A 3 — REOFELPEFHNIC
Rt U7z, @K = 2 b 28T 28R T IE D RN VI L 12 5.

% Z TAMFZETIE, SPARS-] 23xf4t & LT 5 Java Y — A3 — RiIZDW T, 71
77 LEOBELMEZFHT 2 FEARET 5. KAFETIE, MURITRRICE LD
FREOMEE A R U 7 A EEEICHE L L, Tz tbig U CTHEEMEEZ RO T D729,
fENT A MBS MMZ D Z EMAlREE 725, LI, IRETIEICOWTHAEIT .

3.4.2. LD EE

AWFETIE, 7u s T AOMUPMEZ R 5 DI, HESTIRHIC T ORG L TR
WEFRHIEE A N ) 7 2ADHB MWD, Ta s 7A0)£QU Mz, LLTO 2 5O
MHEgHr L TENZNOFUMZE L, Thaziidabeiob oz iiEn 2Bl
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Tu T AORBIFE O oL LT, TOY—Aa— R TWn5
h—27 v OFEERERBEENEZ DD, Y —Aa—REE h—27 VOELT
HHEZZLNDHDOT, HRLTND h—7 OB EFENEL LI TWE T m
77 ARILITEBPER W E VW Z D,
k=2 ORI ITEE LT, o7 e 7 7 Ao SiE RIS
KETOTRIGEE AT, 2Nz, @ 7FOEHEEA NI 7 2L LTHWS.
OFEY, BELRAY v RAFET 2031 h—7 v &0 ) #ilgICEN S
N5, BERRLENIERE SN THL 707 T AOBEICEE LRV DOTEE L
720N,

2. il et AR
Tur T Ny —Aa— NOMENREEERT 2O, A 7u~F v 78,
7 TABRIZY DAYy NEER, FAMORSREZA NI 7 AL LTHRAL,
2EAE DO ZNDE DA MY T ZMEDFESHIFRE LIZBHELAN TH UL &4
ETD.

343 BlHMEDA YU R

3.4 2HICER LI 2 oOBLMEZE T 5720, Java 71 77 AT HHEL
PEX N7 AL LT, Java Y —AT— KD h—7 L OHBIEIEERHWZA N 7 X,
Java VY —ZAa— NOHEMERA N 7 22 EFR L. VK, Z0O250X M) 7 AT
DNWTHIEIT S .

1. Java Y—Az— RO b—27 COMBEEE RN A B Y 7 2
AKFECZBITA =27 001F, V—R2a—RFLETOEWOHHHEIEDZ L5
T Java Y —RAI— RO =27 %, 4FEICHT S I ERTE, ThETAO
APV AEUTFDOI~NICE#RTD. LT, &AM 7 ADEDEF %,
~—2 OB E V- A B 2 A Ttoken & L TIRET 5. Z OB, A K
U A Ttoken 1L, 7 a7 T LDV A RXEEKTARNI 7 AL LTIZDIENT
5.
WEAED A R Y 7 ZEFIETIE, A XD A Y 27 Z2 L0C(Line 0f Code)
PEDND DRI T -T2, AFETIE= A Y MO, TR &
DT T T XDHEWNNT, 70T AOEEICIIMIOEEL KIF SR A
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AThDHERRL, YA RXDIBELLTENLD ) A AOELEZ T2\ h—
7 v ORHBIEEZ A L T 5.
THICEY, E NS A RO T e ST ARELFET D, T

L PREEOHIIEEZ WA R U 7 A

MNMEMEFET 07 7 MR L TH, KDV A Xk 5 ) A XDOEE Ko
RIZHNZ 5 Z EMMAlREL 72 5.

Java Y — Az — R|Zxt LT, Java DfEERTESD H ALz 49 FEED T
FEOSAHHEEZ, LTFOER 3 1IRTA M) 7 RE LTEERTD. 2B,

Java O FHIFEO I Z L LIFMT const & goto 238 B,

ZDOIX

FEREMN FEIE I N TV T2, RFEIZBW TCIIAR—=ARKATIL 2 &
ERIULS A RE BRI UEEMEA MY 7 AT & E 20,

. RLs OB E WA B Y 7 A

Java Y — A a— RZxt LT, Java DfIEETED B 9 FEOZE D
BHBEE A, DUTDO#E 321T5RTA M 7 2L LTHET 5.

. HEFOHBIEEE WA FY 7 X

Java Y — 2 a— RiZxt LT, Java DAEE CED B L7~ 37 FlEOEE 1
D& HHREE, LLFOHR 33I1RT AR 7 RAE LTRET D

el OHBEEE WA B Y 7 A

Java Y —RAa—RIZx LT, 707 I <IiMEEIZED D7 (B
HRA Yy R4 70 E) OIE~HBEE A, A FY 27 A NOidentifier & L

THRIFT D

Java Y —RAa— ROHEMEEA N 7 X

Java Y —RAa—RNIZx LT, AFDFE 34 TRT6FEDOA N 7 A%, V

—Aa— FOBMSOREE LTRET 5. S bICZRZROMRICH LT,
HRLHEOBROS A b Y 7 AMEOESOFERTETH HHIEEE 3.4 DY

WCRRTET D.
*x 3.1 HPMEA NI 7R (FHFE
b INGTER AR 7 A4 A
1 7 — Z FRIEHHE T HIFE | NOvoid THIZE void O HEL A%
2 7 — X RIBAH FHIFE | NOnull THIZE null O HEFIE
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3 7 — # RIBSE THIEE | NOchar THIFE char O H B[R4

4 4 RIBRE T HIFE | NObyte THIFE byte D HIBLEI#

5 T — & RIBHE 95 | NOshort FHIGE short O HBEIH

6 4 RIBE P #05E | NOint FHIFE int O HBIEI%L

7 2RI E K58 | NOlong FHIFE long O HB[EI%L

8 HZ RIBSE T#I5E | NOfloat THIEE float O HBLFRIEL

9 2RI TKI5E | NOdouble FHIZE double O HIHL A%

10 4 RIBE KI5 | NOboolean F#IEE boolean O HHLEIEL
11 — & RIBSE TKIEE | NOtrue THRIGE true O HHL[EIE

12 — & HIBETHIEE | NOfalse FHIEE false O H B[R

13 7 7 ABHETHIEE | NOimport FRIEE import O HHI[EIEL

14 7 7 AR THIEE | NOpackage TGk package O H B
15 7 T A BT RGE NOclass FHIEE class O H B[R

16 7 T A BT RGE NOinterface FHIEE interface @ HE[AIEL
17 7 T AR ETRIGE NOextends FHIFE extends O HEL[EIE
18 7 T ABETRIGE NOimplements T HIEE implements O H B [R5
19 7 7 ABETHIEE | NOthis THIFE this O HBIRIEL

20 7 7 ZABETHIEE | NOsuper THRIEE super O HILEIEL

21 7 T AT KGR NOnew THIGE new O HELE]1 %L

22 7 T ABE Y RIEE NOinstanceof FHIZE instanceof O HER[AIEL
23 (E A B T 75 NOprivate THIFE private O HEL[EIE
24 &l Bh#E F#JFE | NOpublic THRIFE public O B[

25 Efili B F#JFE | NOprotected TR protected O HiFH %L
26 | fEfifiF-BE AR | NOfinal TAIFE final O HIERL

27 | f[Effi B T AIEE | NOstatic THIFE static o HER AL

28 (& fifi - BB T RO5E NOabstract T HIEE abstract D HIERFIEK
29 &+ B T HI5E NOnative T HIFE native O HER A2

30 (&G B PRy EE NOsynchronized | FKIEE synchronized @ HE A4k
31 & fifi 1B T R5E NOvolatile FHIZE volatile D HER A EL
32 &+ B T HFE NOtransient FHIEE transient @ H R[4
33 | EHFBETAIRE | NOstrictfp THIFE strictfp O HBLEEL
34 | fHEAESERSE T RIEE | NOfor THIFE for O BRI

35 | fHIHASERSIE TAIRE | NOwhile THIFE while O HHA%L

36 | HIlEEE RS E T HUEE | NOdo THIGE do D HHIRIEL

37 | HIEEERE TAURE | NOif TAHIFE 1 O BRI
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38 il 15 BE T ARE | NOelse FHIZE else O HBIEI%L
39 il A 1 B T /UGS | NOswitch THRIEE switch @ HE A
40 iR B IE - #IEE | NOcase T HIZE case O HHLEIEL
41 VA 5 B 55 | NOdefault F#I5E default o HB A%
42 VA 15 B K55 | NObreak FHI5E break o HB[E%KL
43 HiEIE & BEE T #9055 | NOcontinue THIEE continue O HBLAI%
44 VA 5 B A EE | NOreturn THIEE return @ HBLE%
45 B 5 BE TR NOtry FHIFE try OB EEL
46 I FBE T 5 NOcatch FHIFE catch @ HEBL[EI1#
47T | BISMREIE YRR NOfinally THRIGE finally O HE[EIEL
48 | BISMEEIE T RIRE NOthrow THIGE throw O HB[EEL
49 7 BE T 5 NOthrows FHIFE throws D HHL[AIEK
# 32 HEUMHEALNY 7R (FE5)

15 ANV 7R B

1 NOlpar s (O HBEEK

2 NOrpar FLT ) ‘o HEEEL

3 NOlbrace s { “oHBEK

4 NOrbrace iR = ST s TN~

5 NOlbrack sl [ o HBlEE

6 NOrbrack RN PN s EE7 [E1F 4

7 NOdot LT ‘OB

8 NOsemicolon L “OHEBLEEL

9 NOcommma N D H B A%

# 3.3 HHMEARY 7R (HET)

1H ANV 7 R4 B

1 NOassign HEE” =7 OmBnEk

2 NOequal HEE T =7 OfBlnE

3 NOplus AT +7 OHBEEK

4 NOplus_assign AT +=7 OHBRE

5 Nogt BHET” 7 oHBEEK

6 NOlet EHET” < OHEEEK

7 NOmi nus R =7 OHBLE

8 NOminus_assign HEE” =" OBk
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9 NO1t HEE <O o HBlEEK
10 NOget WHET” >=" OHHE%K
11 NOtimes B 7 O HEREL
12 NOtimes_assign HEE =" OHBLE%E
13 NOcomplement HEE 7 omBleEk
14 NOnot_equal A 1= oHBRE
15 NOdivide HEF" /7 OHERER
16 NOdivide_assign HEE /=7 oHBlaEK
17 NObnot ST 77 OHBEEK
18 NOand HE T &&” O HEEEL
19 Nband0 HEHET & OHBEE
20 NOband_assign R &7 OHBEE
21 NOconditional A P OHBRE
22 Noor BETT |17 oHBREK
23 NObor AT |7 MBI
24 NObor_assign A =" OoHBRE
25 NOcolon HE” 7 O BRI
26 NOincrement HET7 +7 OMBLEK
27 NObxor HEF” 77 OHEREEK
28 NObxor_assign HET” =" OMBEK
29 NOdecrement HETF” —7 OMBLEE
30 NOmodulo EEF” % OHEREEK
31 NOmodulo_assign AT %7 ORI
32 NOsleft T << OHEEEK
33 NOsledt_assign B =" OHBRRBEE
34 NOsright FEF" 57 OHIIEK
35 NOsright_assign HEA >>=" OHHEE
36 NOusright HE T >>7 oHBiEK
37 NOusright_assign HEA O>>=" OHBEIE
# 3.4 FMEANY IR (BHEED)
WE | AN R4 B! B fE
1 NOcyclomatic YA ra~vF v 0
2 NOdeclamethod Ay REFOHK 1
3 NOcallmethod A Yy RIFON L O3 2
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4 NOnestingdepth FANDOBES 0
5 NOclass 7T AEZE DO 0
6 NOinterface AR T —AEB=DK 0
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KT D, Peoa s I8 —Red5HE, KpilldY—Aa—RKOK N—7 O
B L%,

i CEFR LI 96D A N 7 25T, oDV 7 N7 =725 A P={pl,
096}, @=1ql, - q96} = BIZ & > THELOHEHFILEEZHHT 5.

il PO N—7 8% Trotal(P &% &,

96
Ttotal(P) = Z pk
k=1

S HIZEL P EEREL Q DA N — 7 U DFES O E diff(PQ) &9 5 &,

96
diff(P, Q) = z Ipk — qk|
k=1
LEED.

diff( R@)N 0725, A UHEHD h—7 v %, &< FALCEEKHANTTa s T A
V—AERERLTWASZ &R D), a—7 » F4—2 ~THER L7238 &
T D A REME N FER ITEO.

T/, diffl PQ)NFIL 30 h—27 72 LThH, &h—27 240 F—7 D%
D30 h—27 U THHDE,10000 h—7 UHINZZESGN 30 h—7 B DHD LTI,
FOMENKE ED 72, HFELEE RO DERITE b —7 VT 575 b
— 7 UBDOEIETROLRETHD.

Z T, i P @ OIFLED(PQ ) RO LI ITERT D.

diff(P, Q)
min(Ttotal(P), Ttotal(Q))

AKFETHE, DB <0.03, 2F VB PQ DEERZDZEFDEFINEERD 3%
LT Tohd PEQOMEREEEREM & A723. 2 0.03 &\ D EZFRE LB,
SPARS-J 23K 5 H i EEIC W TR T 2 BRI E 23 C & 7B ORRBRAIN S Z

D(P,Q) =
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DIEIZERE L TV D, P W OMRITERNR D THLHDT, vz NZ
EICZDEITHERFEE SNDORELDTHLEBZD.

51T, DP@N 0.03 Kiili Th o 7L S Al PQOEMNEA Y 7 2D
ZANETUITRTREUAN THIUE, &I PQIXELEM TH D LHIET .

345 A M) Y REAWVEHERILLFE

ATER CITJERMER O FIEZ B RT223, Hr LWHIEZ T 51, f#HRleY — R a3
— N3t U CTHEEMEIZIT O OIZ a2 A B Em< b, £20C, FTEARNI A
DOHFMND, BHERA NI ZAZFEA RN Z7ALLTER~ATS. 2L T, X 350K
INZEERE &, ZOEMMBFFOEA NY 7 ZED /Ny ¥ 2l & X e DT 27— %
N—2AEEHET D, ZONy ¥ 2 ERBELINTH 257210 2 5t5 & LT, it
OFFLMEFH 21T 5 K 212 THud, HIERREZEZX D Z LR <HPIEDHRO TN I
MND.

FARVZ 20FME LT, ETEBEELOA NI ZATHLIEMEA Y 7 A
WEITF NG, EHERA N 7 ZAOMHEOZESBBELUNTH 20 E 2 ik, FEELH
EDK R THDHDOT, HHEEA N 7 AFZFOBELEBICEA NI ZRLEL
TERHAT 5.

| 0. 0. 0O]=null

[ 10. 62.124]= EBEHA - DB
10. 62.125|= &f B, #B&mC
10. 62.126]= null

255]= BB Emz

Iy wmm

[255.25

B 3.5 Ny ¥affE&EmOXISATT —F =R

Linl, BHEEA NY J AP EEA N 7 AT 5 L, Bl oimhn
RCE LNy VaffizboTLEY, SENRTETICRERRYNTE L. 22T,
DOV A XERT A RNY 7 A Ttotal ZMTLTCEA RN ZRE L TRHATHZ L
IZE D, BhEEMICERGLE D TES.

ZZC, ¥ Ttotal 2BIRT 2 FELHE DRIFIZONWTE X TH L. R OHFELL
PEFHRIGA:E D —DITHHE R — 7 B DA FH Trotal D 8% LAINTH 5 L EFK LT,
Z OFf, Ttotal(P)& Ttotal(Q DHEXHMED N 8% E B2 5 b D=2 L, T Z T
Ttotal(P > Ttotal(@) L ETHNE, T7m& 2 @ DA M—7 L DBEIN POEAE L [F
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CAVNEDo72E LThH, Ttotal DEDEIIETHES L2 D DT, KIS IX
BIRD 3% & A, FUMEFHIZ L CTHEE TRV EHESNDITT THD. 2Dz
Enn, FARMY 7 Z2EHWTET Ttotal DZED 3% AN OERG 721 ZfhiH 3
BnWEEzohb.

BARM 725285k L LT, 3.6 D L 91T Ttotal % BI%X f(n+1)=floor{(f(n)*1.04}
(7272 L £0)=0, £f(1)=1)Z i 7= 3 B f) DE Z L IC X T\ &, ZHZ O
ERECOEIT S, 2ok, fn) & f+DICEEENT-BEEZBER 5 n ORE L MRS,

IIOTAHZET, HOAMEREE n T Ao TD Ttotal D f/IME f(n)*0.97 Ol %X
3.6 DES ETHE, ZORSIIMTEn1HOFIZAL. EEFEERC, FHnlto
RAM*1.03 #X 3.6 DAL ETHE, ZORSEMNTEn+1IHICAD. 2FD,
Ttotal ZHEFHICAHL, BMEN 1 THLHEA MY 7 AL LTHERTIUE, EHik
@ Ttotal 2385 n BFEIC ADERSLICRT LT, Fn-1 B, o, 25 nt+l BEIZ Ttotal
DI DI D B DB L & 72 D ATREE A R L T D Z L2z, L
SAOREZ & 550 ih & RN S O 2 & TE 5. RRROFEICH T
72097 B L1083 & S £RES, A HiRTD Trotal DRIEL 0.03 &5 & EDY;
BOEMETHY, BHOBEZRE LTHAIL, TOBEICE >TARBERET D4
ERd 5.

FEn+18
Enkf
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o n 8 8
s AL
N TN
| |
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3.4.6. FELMEEHAY—)L Luigi
REFEZER Y =L E2FELE. V—LEK 3.7 DX 5 RiEkicz > T\ 5.
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A EROEEREZFE 3.5, £ 36I1TRT. £ 35FHDOEA NI ZACIEHEY A7
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I ERRT. REHOEAEE, EA M) 7RI ISR RhotzE L, 1
ELTWD. COEAIE, 431 D7 T AN 21 O 7 N—F I EN, &7 10—
VL) 21 OS2 B STV, LT, AN 2513, M
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HEFESE DD TIIRPSTeDT, &7 TAZEITRTRI L E72oT0. &6
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FEARY IR EHIDIHT T A | k7 T A ZE | ST X | (sec)
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W BB 2T 9 2 & TEMANZIT o REDOSOWERNGEOND Z Lol
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ARV AMHO A N EEBETLHILET W EEXLND., 2FD, EANI Y
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V7 ADMARDOEERETDHE 0. 16 P LOE LRV, DFE D, SMMT 12T Luigi
DFFHT = 2 F1%0.16/24. 30=#7 1/150 D= A2 MERAFER TETWS. Zhic kv,
BEIZEDHE, BIOEA M) 7 22 AW FEainEE AW, EEHET 2%t
ZEREL DRIA IR ZAT 9 F T, TEROLFHIE AT LT FIEIT A TIEF TR =R
FHHIEZEITH N TE D LR LT,

SHIZZDOFEDEE, WHEAT I XEHMMOBN L L holcsh, FA NI Y
AN XD HEM A BINT 5H T, MBS E X0k TH2HENTESH. ZHITEK
D, EROBIEMDLENTE, KBRS OESICOIIERAIRETH . =
D&MD, SPARS-JIZHBWTIE, AREEBRFIEITSCTHN LR & 72 BRI E I A
IV b RERBEN Z2HET L EHFTED.

3.6. FLEHESHERDERE

AWFFETIE, Java Y — R 33— ROERMIGRZ BB L L7 BEEIMERA R Y 7 2D H#g
ZHAOWTEHUMEFHIEEZRE L. 618, Y7 =TT
HimAE R L, A E LD OMEEFEE LY — L Luigi ORIEEIToT2. £
DOHFT, FA M) 7 AL DFRIHFEZEAL, WEEBODFEI BT, Kk
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EDREEAF O CFFI 2 AW A L D bR = X 223 Th
HIZ ErMER LT,

SHOBEE LT, FELHE O EIZBIT 258 72 0070, Java LSt T 1
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T/, L. TIEELIE, ALY 7 by =7 OEBEON— 3 VIS T 5T
7 & ZMEMi T DO LA LR Z S35 2 & T, mEl7R 7 7 s AMEMi TR ED LD
WZRAEL, EOXIBEEIN TN OEDHT LIZ. T ORE, %ﬁ@ﬁ~7yy
—AYT7 MU =2T ThoTh, —JEIED ZENTLE o772 T 7 & REMTI1X
EAEBIESNRNWZ ERbhoTz.

ZHIZEY, BERFIIERETT 7 e A EMFEZBEEICASEELTCLESTET
4=V RRA Yy RBABHDORSFRROT 0 7T AMZHE < F> TV D AREED &
HZ L EBHTED. BT, ModiChecker ZFIHT 52 LT, £ 74—/ FBXO
AV RIZESEINTWD T 7 B AEMFITWEMENH 5008 5 ) EmEIlcm s 2
EMTED. IBITIE, 20X 9 72@R72 T 7 & AMEMT 2525 EFFONM L CTidvng
RWEIFHNLFERHZ 9 & L TR0 E D 0 ERHRNCHER LT D, Y — L3R5
L7 7B AMEMTICHBCTERL LD 35 2 & T8N OB b E KRR Z
EHABRIC/R D

2. IZOWTIE, Y—Aa— NEMICEIT 5D Java SEEO PRIGFEO BRI BT
HA R 7 RAEBHEMEICBET DA MY 7 ZAEZFHIL, 250 Y 7 b= THEVGRI TS
NHOA N 7 ZMEOEZ1T 5 2 & TrdIZHEB M 2RI 2 FiExRE L.
ZHUT LY, RO LTI & DT FIEIC < B RTRRNTIRFICH], 5 TR 6 B
IR EN D72, T2 A AR MMA D Z ERAIREE 70 5. RE LT FIRITE
{LLMEGHIY — L Luigi & L TEBLL, EROCTFHIHIIC L 2B 2 4L LT
Y — L SMMT &, AEIBE%E L7= Luigi ZHWTC, WL Y 7 by = 7RISk L CEEY
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BraqTuvy, FEEGEICEE T 28 L 2 X N2 R+ 25 2 & T, L FEOENL
PR L.

ZHUT KD, KRB OEMER T 0 7T LORSFEAT IO HE T, FAREIREL
KIGD Y — A a— FOBEEFELZ mRIRBTED. 20, BEEMFED Y —A
a— RIZRFTHEELF TS L <ITEE L TEEEIET AIEeMkE 0 & 5 FHER 5 2 %)
KEBETIENTEDLLHITRD.

4.2. S OWE A&t

Ltk ARG CIRA_IZAFGERR RIS L, Y7 b = TIRSFIEEEZ L VRS IR
HEIXBELTCNETZNEE TN,

BAREICIE, ABFZECIRE L Y — R a2 — R FER L OV — L & EEO
V7 U TRSFT e e MEA L, BIRE D AE S NAMERORIRICBT %
T4 — KRy 752552 E CREBLIOY —vE, LVRISERERENTED
KONt - Al L7zvy. Ee, ARBHE TR 72T 7 & AMEM s EINED, EEED
V7 MU 2 TIRSFIZEBWT, BEMICED LS REFEHOBEE L LTEDOTWEDH
JECHEALT 20T 27 — 2 2580, Mo 52 LT, BEERAICS
RN RTWBE N B BT D AR AN CTE 2 FEORREZRELZWEE
ZTW5D.

F72, V7 FU = TEEOBEBPYERIEICOWTIE, EALORE L LT T RS
TR A Y RIZOWTHIEL, o XYy REA TOFEPREIEFESY —Lg E
EDHBIR(L TV, EB1E, Java SO T v s T I v 7V SEA~ORIG S A
720,
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