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Object Diagram Animation
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Understanding complicated program is indispensable and takes the time at maintenance and alteration of program. Programmer
can change his or her program by determining places of the program to understand and imagining the dynamic behavior of the
program. As for Object-Oriented program in particular, programmer needs to understand the behavior of program correctly by
imagining instance generation and message exchanging. In this paper, we propose methods and system to express

Object-Oriented programs behavior by the movie or animation of extended object diagrams.
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ERDEDOERNOAT V=27 b ID OBREFHF->TND
HLOEKEETH LT, i 5 Instance 7 =27 D+
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ARNOEFEITD. BlELTT7 40—V FEKDMEIZ
ArrayList I T”[<id=180><id=187>]" & H > =&, —HEF
VA RNEZIZLIEZOLEH AT V=27 N ID A180¢&
187®Instance 7Y =7 haBIITAH. £FLTIHH
THHRRBICN—7 VOMNBEOEHFHEITH)>. LLEDAL Y
RTEITLTND A Y v BRI FELRWVWEGEIT h—72
YDOUAINS b—7 UEHIBRT S (K 14).

LIEE

14 MXE O%&

U2 s
Bk

U2 s
Bk

Instance

MWE 7 7 AD4 13 MEE 7 7 AX° MXE 7 7 A L [Flkk
WCAT Yz b ID DT 4 REEOIEOEFH N TH
N5 Instance 7= 7 FEBELEL, HEHLWVLE DA~
LEXWZ D, ZOENATV s b ID OBRTHoT
LAEHm L WA T Y27 bo~TInstance 7 =2 hDFV
A MEEFTD (K 15).

LWE

[nstance

—

BOER
HAEHRD
B

X 15 MWE O34

VAT U NEHOMIRTIE, £47 V27 MR h—7
VORTNLE, YA R EOHEFEIT o THHEmIZH L
WKEZRRT DLV EIT->TWD. ZOKF, 7Y
=7 MR b= VO EED LT OLEE L T, HfE
HIRKOEBEICL > TT = A= a3 v ORBAEIT-> TN D
(1% 16).
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X 16 EfEReE) X

L OFITIE<id=223>D add A Y v ROFEITIZ X - T Main
DFTd - 1=<id=237>H<id=223>DF & L T<id=223>DF;
~NHGANTBEN L TS ERT AN TS, KOF O
JREE TIE<id=237>D ZE ] # M D 5 7= 1T <id=240>,
<id=243> E~EBEIL TV 5.
4.4 HIHERE 7 = A— R EOESK
TR L T = A =2 O T IRIE o0 E
RTENETNRRD., NyFKTE—ELX T T 741~
ETHFHREHRLE LTODLT = A= THAIAT EV D VR
T A ETOOESIFEEIIMSI L TS, —F YT AEA
AR TIIEEBEREZEDLEND 5720, OOy =
FLRTNITARS RN, ARVATF MBIV Yy b &
Ao AMBEICE > TEREZITT> TV, T—4
D DIEWZ 7 = A — 2~k D & RIRFIC R x5
DTS T MO E —BEIE L, 7 =A—3 g O
WD -T2 BERI RO T 1 7T AORDIEE~H#ED 5 X
SERTSH (K 17).
WA < FER

—

%\ —frﬁ::/}-rgaa E\

T FIEE TEAIE

X 17 UTNEA L

5. S

KU AT LDOFME LT DD T 1 7T AEwt4lc
R ATLEFEHL, TOEEE LD (E1D). 5O
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Tl T hELTT YA LRI =B TV ALy R
EVIAVFAL Y RO DH—2F D, Visitor /3% — 2 [6]&
WorkerThread /X% — L [T|OV > T T u /T hERAL
7-. 7272 L WorkerThread /X% — > D FliIit# ST\ b 7
077 ATIEY 7oA M ERERIZAER LT THNDD, 4
[ DT A hOHFA E3EAERMR LIZRER TR T T2 L5 ICK
ELTHD.

x1 MROELD

Visitor WorkerThread
VAN 4 7 5
Ay N 19 13
FEAVAY 458 201
AARNTIH 16 18
Ay RIEH 187 53
AV NRET 187 43
74—V FEZEH 52 69
ERAVE/AN - 17 19
RRA VY M 1 8

A AT ZOERBIIFFOH LEFOKZTREH#H L T
5. FEEIIZ IR L FEOR T A X PAFELTVD.
AVANTIEDOEEFT V=7 NIRE S TRV DI
EHLL0Yh U TINT RS T ATHYARET v I A Y v K
Th D main AV v RBMERHI4L7/2Z & TMain 7 7 A0
FT V7 NEABERSNLTWDEDTHD. KAV Y
REUEA Ly RBRRHICEIN 2R KO TH Y, HAELE
TRTDRA Ly ROETITR.

TEA—varERTTu T AOBEREETH L
T, Y—Aa— FEHEHPATLEE & T, Visitor /37 —
YOFTIE =7 URBEREIC/ > TS Directory A
7Yz MR File 7 Y= b & ListVisitor 47 2= 7 b
OMZEHFE LR LT RXTOFT V=7 hEE - TN
(X 4). Z @& )5 Visitor 734 — 2D ListVisitor 47 ¥
=7 "R T—ZEE A ZE] Y 2208 S 24T 5 T <
EVD FRNHSEME T X T,

WorkerThread /X% — > D J5ClL 5 > WorkerThread 47
Vxl NENENDLGHTE ] b —2 ) Channel A7 ¥
=7 O EIZEFE > TH# L, # D% ClientThread 47 ¥
=7 hOF L LTHIT Request 7= MIZ12h—
JUNBELTAY vy REJAT LI-t% £ 72 Channel 472
=7 FOERIZED VWS EEEZ L (M5). Zo#HEhrs
WorkerThread 734G IZHZHE) L C Channel TR L, ZD#%IC
ClientThread 73V 7 = A & i L, %4 % WorkerThread 7%
WELL TV WD s K 0 HRRICEfRE T = 7.

UL, AEni=47 Y =7 bRz T izoh,
BIRRD Y A ZNRKRE 720 HBAMERICHEEIZINE Y & 57
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7o TLEST. BEDOY AT ATHHOKE SROLE
ZHRENIITE AL 00, HOFRRIFIEZOWTHETEE
Bat L TS MERNH 5.

6. BHYIC
ZIZTCI, Java SRETCEIRENT- T ST AERRE L
TF T T DFETRHIRAET DA X b T — & &
L, #N&2H L7 al I LOETIEI ATV b
DODELDOFEINET = A — a VNIRRT DV AT LD
WTCHRZ, 2RI L -~ TAHT V=7 MR T v /T A
DEEE L O RS HEETE T
T =A== a VORI U CHEARN R R & B
EIIATZ D L5272 o120, T A e fEhEomEm %
FEREUEORMB S D, T2, A7V FNROLAT
UERAL Y R =7 ORI FERE L VEELOT
WRBLFTEIZOWTHRFT L TWKBEDRH L.
SHOBEE LT
@ FTUVxs NNEEETHILT, 74—/ NEHA~
T L— T RA v BT DHSRE[S] D L.
@ VAT RDOERRRXRAY v 7 OWREEF R ET N
v HE L TRV AT LDEMEMT 5 20 O¥EEDELE
@ ALATATIERENDT=A—VarahkE&rmkdz
L CERSI RO T 0 75 AOEER X EHREDE
4L
@ Ul T AOBBICIE U HEERRRIE L, N
N DFAE L TNV R DD 700 i C D X e
/N - R iR D 54
EREFOLND.

R PG

1) astah*UML

http://astah.change-vision.com/ja/

2) GESTWICKI, Paul; JAYARAMAN, Bharat. Methodology and
architecture of JIVE. In: Proceedings of the 2005 ACM symposium on
Sofiware visualization. ACM, 2005. p. 95-104.

3) HFE; KER. ATV MEMT v s T AOBED AT
fb. #FHE > 7 P 0= 7 L5 (SE), 2010, 2010.9: 1-8

4) MORENO, Andrés, et al. Visualizing programs with Jeliot 3. In:
Proceedings of the working conference on Advanced visual interfaces.
ACM, 2004. p. 373-376.

5) Processing

https://processing.org/

6) FEPIE: “BIMIUGET I Java SRETH ST A L3 g — 2 A,
VT IR 7Y EAT 47,2004

7) RS “HARET IR Java BRECHEST A 82— A
~IVTF ALy KR, V7 "X 7 ) AT 47,2006

8) RESSIA, Jorge; BERGEL, Alexandre; NIERSTRASZ, Oscar.
Object-centric debugging. In: Proceedings of the 34th International
Conference on Software Engineering. IEEE Press, 2012. p. 485-495.

136



