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Detecting Difference between the Execution Trace
Extracted from Two Versions of a Program

YosHIrRO 11O, YUl WATANABE, ! TakasHI IsHiof!
and KATSURO INOUE !

It is necessary to confirm whether the change of behavior of a program is
intended when developers modify souce code for debugging. To check the dif-
ference of the behavior of the program, they execute the modified program un-
der the same operating condition. However, it is necessary to compare a huge
amount of method call events in execution traces when they can not directly
observe their behavior. This paper proposes a method to detect and visualize
the difference by comparing tree structures between the two execution traces
that are obtained by executing the two versions of a program under the same
operating condition. We conducted a case study for a drawing editor JHot-
Draw. As a result, we confirm that the visualized difference of the execution
traces corresponding to the source code difference.
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OENEMETZC L TTa s T LAOERBNOZ(EEHKA LT TS, ATEORNRET
%Y —Ad— FOEEOBFEIZEICT /Ny TEEZELTWS. TNy FEEICK S Y —
Aa— ROEETIE, HNRNELE%EEZENE D, AMEEDFRSTETERHL, |
ks 5.

WA DOURT N—T"TlX, java 7075 LOFATREN S > —r V ARZEERT B2
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TS LOREENORLOMEICENTE, TOEERTEDICHHENTN 3.
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UTe TR R o —r V AR DR 21T 5 Y —)V Amida ZFFE LTV 529. Amida
& Java 7075 LDAY Y REGH L ZFRITERE LTS3 077458, TD3HE
TR LT —r Y ARZAER, RTEHE—7Th55%35Y—)LTH5. K2
Amida DRAZ V=2 gy 8 C, ROEMICY—7 Y ARBERENTVS. KIEL, &
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ENB. iz, AV ROA—1—F 1 REGROEERZITS &, HUH LHlOa— FHZEHE
ENTWEL LD, BINHEMICK > TIENEDE T ENH 5.
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F=RERELTTO YT LOMN R IS E SRR 52 %% e, V—RA3— Rl
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Ko LIe TR OZES 2Rt S 5 8T, V—Aa— ROLHEIC KB T 0S5 LOIREE
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T, TR CHENZAT Y7 b XV REREEL, AV vy REOWFECH UBHEZ
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AV REGH UBBARD / — RIEFBRBEICHESRINTVS 1 DDAV REEGH L
ANV TR, HTBEDT, $BAVY F M, BDEHEAY Y R My ZRCHL TV
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VR M WDAVY R My EAXAVY R Mz % My, Ms DJETCHERET S, ZDOEE, X
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3.3 RTBEDESDEH
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I— ROEEDRITREOZE(, ANT—2REOBEKIC XD RITBEIIENT ZH, T
Ny FVEEIC BT 2 Y —Ad— ROEHICK > TELSZELIINEVEREL, AV Rt
UHUBRARDOLEEICIE, by TE TV HRERAL, RO SIEHIC YA ED T <
AV REEGH UBIRARD TR, —/50 XY v RIECH UBIRAD 5 ERAZE D HY
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MU TDESICHRET 5.
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Lk E, /J—FO—8&NZHIzLTWwWaET 5. KD T, O3 bUAE THMENHD
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C D%, MOETOMIARTERAOERZTS. RTOEIARTHRENMEboTc L ¥
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FITBEOZE(b M LTz & 2, 20z Z0F FHMHZIIRLTE, A7V
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Yy RIECHLUTH D, /— REMTEEBI THZIH ESHhDOMEEITS. TDs),
RS2 /) — R =V ARICT B/, D/ —FRDATI 27 FADAY w R
UHUEMUHEINA TV 27 FOFITREZEHAL TERRT 5. Fiz, s@iERIE—
IUARETERRTZEEEZ DT ETITD.

B 413K 312 AV Y RIEGH LBERA TR LUK 2 DOEITEKE ZNZTNS —7r v AKX
ELTHRUEL, FITEIE OB Z@iRFR Lt DTHS. M4 TlE, /—FRiZztT
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=T —0ENDZTD, ATV 0NSATI I M 1IANOFFGHLEAT
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—HT B DENTD, K4 DK S ISHEOTHHFALRETS

3.5 RITBEOEMBHOFERLMHIRT
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UHUBBRAND ) — R THNSE T L THITBBOENZRRT 5. 12120, %495
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I, Bl TV bADAY y REUH UBE—DBE, [F—DY—7 > XKD HEE
FRENBEVEIICERLIZAY Y RO LEZFRLAENK I ICT 3.

3.6 TIVFALvY FADRIEHE

SVF ALy RCEITENETO TS LITDONTIE, ALy REATAY y REEGH LR
FAREMET 2. Java T0OT T LOEEIE, ALy RAT V7 MG 6N T
&, TOAL Y FADOMIGERIC KD, F—ZHDOAL v FORETH UBRADRM Tz
fi2d0& Uiz, ALy ROERUENEHE I NIZVIRD, AL ROARHIIEEEI DI T
TIFEAEENDEL, FHELDTNETHL OO T AT T LK U THNEIT>TER
FEROHFEPTIX, AL ROAHTEHOWERISEKRIC X O ERE Uz &R
HHTE ALY ROBDIRHIC K> TEDZ XS T RIS L TR TOARIRATE &
Wizsh, AL ROED 5 ZHUSK L TAY v REGH UBIRAD ATV, —8HT 5
J— REHZVE OISR THUMNI 2 08NS 5. TNENDAY v RIEGH L%
ROIED / — R BIEFIC A Y v RIECHLZLEE L TOL 7V XL TH B, F—
DALy FERIEETIES NIz A Ly RRITOLLANCIE, AL FOMBBEROFE D
JXME, FRUFERELRMEL I RSBV EHNLTNS.

4. T—RRET«

AFEICK ST, 2 DDFITBEOEN 2R L, FIEELAMTA T2 Z2HEEEL, #0
ELTHRIHENTZE D BHEBRICY — A O— RHAEEZHERTE 20 ZHR5 =I5
KT 7.
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FAT LI R AT 2 IS LTz,
FERICHEH LIz F VA GOm0 TH 5.
1) Tl LzEdEd 5.
2) ZAEHEORZ>ZI Uy TS,
3) FYUNAOHRTIIRE RS I LEAREIET 5.
4) Alt F—& F4F—ZRHCHLTY ¢~ FUZBU 21832 Y. (Microsoft Win-
dows ICZBWVWT Alt+F4 3V« Y FUZPAC S a— by b EF—TH%. )
(5) MWELEKET—2ZREFETEHEIDEMOEDE R XA 7RI HNEREINED
T, MMELEW] 27V oL, RIS LZHKTT .
FATEEZHS S B BCIX, java, javax, sun DN T —VIKEENDETA T T VUAD
PEOH L2 BRIL L 2.
TFUAEFEITL, BUSLISATRIBOMEZE 1, 21TR9. £1 T, BUFLEHET
BREEADT—27%, £ 2 TlX, EITEHEOSBEDAL Y RTEDTF—E%ERLTWV3.
4.2 REBHE
15 U 72 SATIRIEIC Amida 2808 U TR L7y —)Vzi#R L, KLU IATEED %
SIND, RISV —ZXa— IPEBEINTOSEFNZRETE 20 HREET 5.
43 EBRER
2 DOFITBEDHIRZITV, ZR DR RZIToTe. FATREOIRE > —7 Y ARDE
RETCORMGBMERELIZE TS, BXZ 115930 Bhh otz

(
(
(
(

x 1 S LR
N—=TaYy | ALY R | ANV | 77481 X (byte)

7.3 4 55,789 5,713,797
7.3.1 4 49,127 4,974,072
%2 ALw ECLOEGREONR
N—=V g ALw K% AN MK
7.3 main 21
AWT-EventQueue 55,651
Thread-3 2
pool-1-thread-1 116
7.3.1 main 21
AWT-EventQueue 48,989
Thread-3 2
pool-1-thread-1 116
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2 DDFATHEICEEFNDE ALY FEIIHIC 4 TH D, WAL Y FHZFDAL Y RH
LTzt o7. TDEE, 4fDAL Y FDS B, main, Thread-3, pool-1-thread-1
DIWDALw RTIE, BTDOXAY Y FEGHLIA—HRLTHD, ZREEINEEN ST
AL R AWT-EventQueue Tld, ZRaDMHENTZDT, TOAL Y FTOFRITEED
EREBEIL, V—AOA— ROEHSERE L. SIS, FITHEBO ) OWEREREZ [
UM, FEREINT27E 300 BFT Ldb - 7elcdd, HRRIT@M TR T L.

ZTOMR, FBICESNDY —AO— FOEBERZIERAT SN TE . BAMNICE,
org.jhotdraw.draw.AbstractTool 7 5 A & org.jhotdraw.draw.Default DrawingEditor 27
Z X, org.jhotdraw.draw.DefaultDrawingView 75 A0 3 DTH 5.

AbstractTool 75 R

AbstractTool 7 T A TlE, N—=T a3V 7.3Hh5 7.3.11LEDB L EIT, AV K create-
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ZRTHIBRL, nullfiZiRdZFICE> T, 2Dk, N—T32 73T, AV
createActionMap DFEUH LA SMD AV REEGH LEITo TV, N—T 32 7.3.1
Tl&, AV R createActionMap D EN T IS T LTV 5.

DefaultDrawingEditor 72 X

DefaultDrawingEditor 7 5 A Tl&, N—Y3 > 7305 7.3.11KEDLB L EIC, HLL
AV RV 6 DBINEN, 5B 2DDAV Y RNAVA RS I EZNLRTHEIN TV, Z
Dz, AVANSZZRTHL T2 DDAV Y RREGHUNEEZ, ZDOAYVy REECH L
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SIEFBICER LTz —7 AR THS. DefaultDrawingEditor 7 ADAY A M7
ZEGH L OWBRO—ETH 5D, XV K setDefaultAttribute DFFGH LIFEZE TN TV
BNEDHERFRENTVERWD, AV F createlnputMap & A K createActionMap
DFEGH LUIZEHEIN TV, WARRINTWVS. £/2AYV v R createActionMap
T, &5IC DeleteAction 7T ADIAVA T 7 ZEMGIHLTWSM, AV R create-
ActionMap E#7 L <3 BIiE Nz AV w RiaD THREICHFAEREN TV S.

DefaultDrawingView 75 X

DefaultDrawingView 7 AT, /N\— 3> 73 £ 7.3.1 DM TIY AT 7 ZOMT
HUICZ DD o7z, EBRICE, YA NS 7 ZNTOURIZZED > TWRh > Tely, 75
ANDRAVINERBNEFEINT Wz, Z07z8, AVA T 7 ZOMTH LM TbN TR
12, AVNNEEOYPIULDONENSN— 3 VHITHRIZ > Thie. ZOEEOZ(LN, TR
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SEOMEHEETIE, ZLOEFZMML, TIANDE3DDIFTADY —AT— RDZE
BEEFRER U, ZTOMICE Y —ZXa— FOZLHE LIIBHRANIRWIITERED 257 =2 E 5%
Hl7. ZOFRAIEY —Ad— FOEENMEINTWENT SRAICHER5Z -2 LT
H o7z, BARICIE IncreaseHandleDetailLevel Action 7 5 A DFIHHLALEE DB ENZE D -
TW/z. IncreaseHandleDetailLevelAction 72 XD A k5 7 &id DrawingEditor 7
FAMFIFUTIRESN TV D, N—=V 3V 7.3 DFITRHICIE DrawingEditorProxy 7 5
ADATI 2l MM, N—T 3 7.3.1 Tid, DefaultDrawingEditor 7 5 ADA T 2 7
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