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ANAG z2ady 7125E wdes AT AAH =79 o] & Wt

23 Zo] A olAHES
7o) BHEHUN ThFY Folld AZ4EHE FE @
Eslo] A% % Alxg A £27} Fobdol wet 1 384
of A I AMAG Tz Pob G4 B AEES AR AF A7 s WY
93 otk og A7el A% FF AZH £rgol ALHAAAR 259 715 L S B )
- Aoy | o8 Wk 5ol AN o} 1 ¥EEE Aa ¥4 gk

2 owmge AAAY Z2ady 342 98 ALY 12 A2 £7 ¥ Mg Agsd 2F
o 54g PAetn, ANAY Zzadwd de xs5Ae W] AT ol§ YA AMsn

2 s AYE A7 Wee Helshy ot g

A, ANAG ZzadYs BdE ALY YoM, 1 9 WA B4, % vy, AAAG
Z2ad dole 3% 52 71E ABSL ZAteke] Fesdch

S, AANAY ZzadYs BAY WEE @S- BEY W Rl ¥ Wgos AAHes
destdch 94 ANAY T2adY D89 WAy 714D, B& oA ANAY T2
4 2dolel AubE M wWAe Aysidch 5 dojol T Adelt Zzay Fu B
Wi BEE A4em Ad iR et $UY £ A @4 459 ol2ee ANsAL
AAAY T2 BUY @5 e TR WSS AAs BAx AN 7 4uAe, FAs
% e M A geoz FEsel Has

AA, AR BAs AN 2 RTAE, FAA D NS FHOE ANAY ZzadY 2%
98 AW EFE] A2 PEe vlD - BAgoRM, T2y J125de AAYoR ek
) A8 48R £ e 71 £F50] e A5 BEH olf Werg T2 ool te A
A Zzad lzsd MR A AZE £ 23AAG ¥ Fa 2H084, A% Y
A4 AAY, AHgAste) HEAEA, HEH/4FY e by $E AT Atk

Alz}zz}: dgol Y AFEE
#4Y 25 - B Fuoloh
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1. A2 9843 54

A AAAE e ATEY o e AlA" HA A RE Fof
o A AbRE T glo] olol i w& QA Tl At AAAF HHLS A
AAG z2agdy oA g mggdog FHIT A

_Q
L
op
o
2
=2
2
)

AN T2aRge AFE Tzade ngrs Ade AASY 457

goz AdEA R Be

AW SEAE T M
wA S0l stgel7lel ofele Zolu olel i stk

toz AZtAHA ;A - sk Arsh w 7]%el xel 8 cHRaner00]l A

Qe QR DAE Aelste TUlel AFY BAGFIHE of

=
el 47 AAAY ZzagPe 55 AET AUzl R B

>
A
oo
K
U
I
o)
)
flo
[kl
fu
[
po)
od
o
o
o

s
ATE 3 AW, I F F Poprt AMAY TzadY A Ao
2 AQsnA st A4 ANAG T2 279 el
Aol Uee] 45 BAYS ANe] FEE B3 o]
A gyom #d o FL4L FEsdth SHES A A
} A8 be dae FAM 2A Ha3de

©
g
8
y
N
ke

¢ 4 Qom FEAY v o] AMXG Y xRASAAE
aeel e NE Hde ogA TRt A=
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e AAAE FAste AGA WA Ad. =FHE &
Qe AFH Borolld AAsE A4S sy HHslde UF =& ¥
obyzt olm MAZE A& Aol Ao w FEAHE dojAn
olo] wa} x4 AAMRTE o] F HHAIE $HA FA MAHA 2HS
E AYH WAz Z2adges uy - g gt FAFstan Ao
[#7%-9-98].

B Ao Bz olgt g AGH Zzagde dow AR =
g o] gt AAAY ZradP 7|2 HEES TFEHI] AT LS B
stmzt st dl Aok AlAsteE BAFEH 259 BE BobdM 783
oln, Mg Tk wKol YAME AAAF AN HPE

Aoz Aztslelr] 3 dFEe] WAHL A Py AAAG 22

g ggelME 53 AAAG Zzaqye] AAt FHse 22 7

Bidol ik g3t olsirt Fasty ol wyste] AAAGF =22
Mol NxeyP g wiFstr] A we - s WYY suE AAH =7e
S vla - BAEte 1 o] Eete Altst

o2 Y& mAAE AAXG Teagge wjZd] thsir] A4HRgtn
olojr MAME AAAGg T2 s - g g a4y, AA
A 22 wfelMe FfHF uF - E e B-steq gF3l
o 283z VAAME A9} a2, A4 3 235 248, S92 3 84
7} A4 =70 oj2A el e A Bl HFeEN AR &
9] o]4 wWete gAYt wxgog VANME dFAMY =98
lgog Mg z2ad EE Adsr] AT AAH =7 od

nand

oy

3l o

lo

K1
4

S
&

tlo

B



wrgko g sfdslojof & ARl thaf) At

2. 47 g 2 By

s ARG 2oyl g ol2H WA AAMAY T2aHY
F - stFol MY FoHE Yol gt
s Ao} FPx, AA 2 ATRE, S T BAR FESA AAA
g Zzoay #d WES A
» AAXG Zz2aRY Ndel AAH ZRadY dE =70 %A
el Qex AlZtAEQ EAS 2do R s v - £4351
o]Z nigtor AIZtH EFo ol§ WS FEIAY EHUHLS
Azt el =<l UBlueJ9k Monash tdtoll A Toolbook e 2 |2
28l "l &2 A& (0] 8 2Java Demonstrationsekil HEgHolck ool G
Object Visualizer[Dershem&Vanderhde98]2] #8448 HEZH.
B =FoM 24 dide] 8 AAH =3 EAT AAANYE T2
gD dojet FHEY TF2A AAANG Z2aHdol M wie=
Aol g Hl$v Aoz AR JAAY & Aok w2 I
o2 Hg" F e TFY Mol dasith £F & =FdA A
Z2adY S AT AAH =79 o] & cte] A

1) BlueJ+: http://www bluej.org/ol A7H%
2) Java Demonstrationst= http://www.pscit.monash.edu.au/ ainslie/cpel001/files.htmoll A 7§
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I. o] &4 w4

1. AAAF =239 w7

AR T2 a8 Simulal67]o] 1 ¥eE F1 Jotk Simulas 19674
=

go22 A

e
r

m2golol e Hxo AAAY T2ahW Ao
t}. o] e AMAdAM Lot & HFEHZ AlEHoIMHEY] s =
2 oA H L Aol Smalltalk®} Flavorsdll F3e 713} Smalltalkk=

l
2

AANAEF Y ARG 2aQPE de] Badted Mg e TS T
Aoj= 1980 At Zuhel]l WEEFH AL Smalltalke] HA 3o 2L 4

Eglo] Rololq ZaPo] Ha I HA 7]E W AV &
25 AZEYO] 7|E FES A st=d AT Flavorsv LISPE
Ao A0 FE F2 AFA T HopolA AL o] A x| g

[Madsen&M o ller-Perderson&8].

U

2. NAA G T2y ool £H

ANAG T2 Aol AlM 2ME Simula, SmalltalkSlolE C++, Eiffel,
Objective-C, CLOS® #& doj&3t FHol| B2 #4de Ex U+ JavaZl 9
T} o] 5 oo EAS HAHEY v 2

C++& Colg 7|wtez whsojzl AAA| Aol AT&TS| Stroustropel
g8 MLHAR gdF &S YTk CLOSE A A7 Eoboll 3¢

2 ekx ookt S8 HF3 Common Lispel &&olt)

-4 -



Java® 1995 vl MEZ @A AFo Fd SunWorld’'95914 34 Ex
Aoz Agol FE HAAFSE vEE Aol EFHoYoY mad vli
Aol Z7t AE YL B dF Ao gteq, Feo|JdE MY &3} 4
Axel gl Tz =HA Javad FES JEHUE EA HAUG
C++9te &g JavadlMe Sd2 RAAME Hsy fis 58 A4 &
F g, 2% Fd2 oAt MAH 1 FEE] AHEE & AT

Eiffel& B. Meyeroll 93] 7i2d Ao tF &Ao] ALd. Eiffel
Avdee EHE Aol 334E & C2 HHFH. Objective-C=
Coxoll 9)&) 7B2+s]l 11, Next computerd] o] &€ ol FHQA 719349
FAHE #wed 2 AV s FH A 98]

3. ARG 24P 53

MA| 7)1k T2 712 (object-based programming)< A 29 Y
ge wtez AA el 4sFAE dte Bolw AAAEG Tz
(object-oriented programming)< A9} Fed 2 o FP2E T3 =
e 2828 Aodste 4S5 H °¥
MA A 2oLz A7 2P L FR AEe F23F vt Fol

t}H Allen00].

ox
o
o
vl
i
PO
o
£
o
=)
ox
b
flo

ANAY TzadPe Aage Jlse 2HE RFE A 2 A2
of el MAAe] BYH Rdg wEHD e Rolth o Bde 1

Nzgol 714 4% et Jssel de 128 Y4ed Jsse
el wse S5 2, A 2o W Qs A2 sl
e FE A AAAG Zzade Aade Jsnd o H3E 29

A rdz zzad ddolgln B 4 Jd{Madsen&Moller-Perderson8g].

-5 -



4. AAAGF =2 ado FA3} G

ANAG Zeaggel FRe SH YAAY AU wIste AAH
zdgolge dol Utk AAA Dol A AN R Fexs 4
& 727 2Adde) ARE AFE) AT PR B FAY Yoz

3 EdA St Ae AT F AAAY TzadYe wge] Ha
e 71EA Wote shsd UAAY ARE VIsE TzadYe
Fote] ool 49Hn QA A2 o A olsstn FEA e
Aol th

= g b AAAG Zzodwe) F28 FHES =T AAgolth

rﬁt

Z2aYP FHRALES ZRagnEo] Ao YFPF G A}
£ F Y= st Rolg AAEE o] gstu st FdEol ov A
Agoe gded FAold Bag st AAe} HEs] AHE FEH| S
S " 7 vsd 712 AANE o) &t AAAG T

2
2HQ) 2= AL ATHT LBHY A=Y AES
9

ol

o' ElQJolE EotEE sl AoRA, o]RnE dE
Aol WIdES AHd7] st ol &HE 2 (logic)S
AE=1 e AAEY 8@l S@Ho] HESF = Aol Allen00].

olo vla| AMAG 2oy GHE UF B AL AHSo] v
oy ¥ 7] 4% 7)(garbage collector)dll &3 A|AHojoF 3= H|Z &
Al EAol Ad. 27 #37e Aser FYHAR o] RAAHE A<
o]l Wastug B g 2yr|E FHE B HAALe] T3] TR
g &8xZ2aYe) FYP& BT F v 27 FHo] BAse BH
A7 A ARG A dEste Ao] wWlg oy r] "ot ol
Edoje} Zo] AaA ol 71 A4 7o it 4

ol

ull

A

ﬁ
>
>
r\l
i
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g oAk A Alx" e F 2 &I [Madsen&Mo
ller-Perderson88]. 2@ Smalltalk’} H53d3 2 7€ doly 3
& AANE HFsd £y ALE Bo] Avded w3 Javas AT5E
(integer)® gt o}uyet E2& (character)® E At (string)& A A7} obd 7]
2 dolg f¥og vFo A Tz FAEYE A5
FaAseE 248448 9 [Armstrong99).

T 3 A AAAG z2adge] 94y 2 Has v

>
3
-+
2
2
ru
ux
o

AZE A olF wido] el AP A2gE VETE Aotk
a2y olgt e EAE 25 Wt AFEH £x2 FEHD gloy
NEeAlHE BH S Aste ARt 237 A& dHS Tid e

H o B2 Alzte] Ay



M. AAAF =2 25 - S5

1. AAAG Z2aQg wg - St 984

Pratt®} Zekowitze Z 21 A& FHoF st o7& HEH &
ol AlAst: Utk RA A o] & e ZEIAYPY A9 oS F
AA 713, A A AdofolA AFste Zled 2 7 WAE dPe=
W Z2adguy oY FAATIH, A oA ZzaqF Ao ZH
o GHE wgozH HAEG Alld A AdoE AHE + gz, UA
dgl Z2ay dojy 7lsH T8 VeSS 2 e AqRE AdoE
H50] golFHAG[LA 98] o]E ;i AAAFE T2 aHEs

F-ggeor & oS AFEYE g2 2 JHAE & 5 Utk

AR, @A 7t AR de dFEY & Z2aWe AAAF
Zzadgy dojo el {FAg A& AEHIAE M Y. i
g0l ztale] HFE A ALESE ARt AZESoje} T2 A7k
e Za Alxd Z2adae Aozt YF Ade AL SgAtsol =
2o ol did FrEe @A £ ok w2A g5t AHE-s
DY & T2aYy BYEy Z2agws 2 davt Aok

A, do2 M- 88E B2 48 Adojgo] 0" RgoRE A
A NGE 7HE RoF odEr] dEd Zraqy wiodMe AAMAF
zzaggel ¥ 719 drkL oyt

AR, flAXE 2 Hg npep o] dypHom ARHI = FEIE
Holl A2 AEIF o] 2] FAA] BT F¢ AAAGF T2

il

N



oo} ztF FA 849 TE WSS F ok Zadwrt oy EAE
A4A A F Ut

da, H2 AFH ZzaH9 Heigde] AxA zzad9 Hgd
oA AAAE Heigggoz sty Yu ol - A H - AlHF &
Foll HAAA 7] H8iM HFEH wsHHF F AY A Z2aYgT

@gol AAAG Zeaegel mgHolok Bk oA AAAY T2
Ame oA 2ekw A4S Tzadeegn 2w + Aok

gAA, A4 z2agPE 7] e AAAT NdEF EA
Agat ARG Aoj7t N2 AAF ] glojok g=dH FFAEL o HA
S R A gogd ufe A FopilM FxHI e A HEHS

712 4 2t Hadjerrouit99].

2. AAANG Z2aQ7g 5§ Aol A

Hol oy o§ AN AANAG z2aHPE wistr] A
ZzaHY A2 Javad Agsta Aok WA o]FA AAMAY =Y
L&g doj2 A7 FL Javad 5AS AHFOZHN n{E Ao
249 Javad o4& mslax} 3

Javaw JEYl 4 87X gRHor F& Z2 A F
EE A" AAMAE Aoz AT ollH BHHes ALgso UH
9 715 40 Be wss FAHAET99] HAd Ay zgol
EAsle 2dE At 9o, Javag
2~ ¥AL9] 3]Java White Paperell Webd zupe] E4H2 thga 2o

ol

mlo

Al
Al

iy

o2 wEE M nfo]aZ A

ok

3) James Gosling#@ Henry McGiltonoll 2)8] 2o Roz zinup T2 zefy dojo] MA Zxget 3
A, Ao W) FAste dEsta e =8 9

-9 -



AR, 2esn ANAGHn A&aeh Aube Csh CrolM BE 5
g A 7] Wl Co CroZe el E A% Aozt B = 9
SR EIH A4E AHEEA dow, A4 oMY, dF 4% Fo
N5e AAs Corol BRAES AAS B AA gEstt = A
87 Aeslolx, 2, YEYD 5 AUstE TR 29
98 AAgozA A7t AP TzadPsor st WAREE Bol
zoz.

$A, AnAT wAyol Bk EIH AYE YAo2A A BY o
24e ZaAZAT Auk IEE dolex, B AAY 4, deold

4N

Aol AFE OF AN 52 WAL + Ut BRI HYHES
AR VEYAE e PCZ theRE @ Avt Zzade AXD
HolE = HE @AE ANBA Bael Rt m=st $o] glow

del & LA

A, o7l dl Xol] FH Aol ol dol ot WEAE T Tz
S O& Wol s=9gojo #AIQle] AbEsteT ZE2HoR ofF|d A =
YHolm o] BAsE Lz} QAL ul TR T ¢ o]
o7l &lX, FAAA JAEjHo|2 AP Al2ged SHH vlo]lE 2= ¥
e Had =Hi, vk 7P Z1AA o ofd 71F o A ="AAAE &)
M=ol dgdrt

AR, Javar ¢AF dAHA2E A& 2 7] F X (garbage
collection)ol] &3 w2 art AF o g s W t5A7F RS
AR A 2=E A € et gl g9 2ES dof Fu.



EA, HZ JEY Aol AT AAAGE, TAH AN £3, 287
3, Bk JE VR 2o 2e 4848 BF #2533 o A
A zzafy stFe] A AT a7dte AEHY AR o] Fo
A+ Ao

ol vl Javat AAAY 2&E doj2AM FAHA FUL AA Java
o7 A Aozt ofdr] wWEol AAA G T2afy wso] AA XA
g Z2aPg oA AMAsn FAEs=A wee A
Javadl 712 FE&& w97 A8 B ARbo]l avE F U3, A nH
4 AolZ Javad ol &std 7t2d 2 ZAEPol A7) @Fdl Javad g3t
T EFY 2 - gE Agse] FEHA ¥, AA Javas A =2HE

ez At AuEs B o) dRe) 2gE Adojz: BUAAD

Sy
o2
2
K1
e
-
M

+ £
ot
S
=}
#
0
2
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3. AAAG L5 §o7

HAA G z2ahg B&d YA B&E doj2Me o S 7}
A3 A Javad 7FE2A o 2 7R F4F Al i@ FHFES EHE
W o5 2o

AA, 7128 (primitive data)& =T 2L AAd iz dHALE B
TE Ro] ofdgte g thFolof vt ZmE B doly gl AA
Z dHd2 Ejdol E o HINE AHEHE Zolth A ZejrElE g

e FHstE Ae Auke EYoz AMAG ZzafPe] S| oby)

|

A, HEAHQ oA Z2aHQ ‘Hello World T2 AAAEF =L
2a¥e EA AAE AAsteE FHolgtriive WAEE HYste=
Aoz olFojx Ut} o] ZRIH] System.out.println®& & s

o] AA(System.out) 2% FAH J3 A7t A Fete MulAE Fol
A 3t println)& °] &= AE BAF1 A Clark&MacNIsh&Royled3].

ojg} 2 W&ol Frtste] A x| s ZxA AlAdS A Hstn A
AAG Zz2agg 2y - sFaA vtz A gFojHor & &S 4rd
gs 2 7HE A & U

AA, AAAG NS daHoz A2 Aojgde L7/7F Aok Hx9
MR & Aol Simulas 196293 1967d Alelo] 7B = A, Smalltalk+
25 Aol igd doj2 @A 27 ARt e dolrtg os A4
28 Aojolr, oo HlafA HZ n&E Aoz Q7] A= Javazh 1995
of HHEo AaiAeg MRS AMAG Aojojxgt A g HA
7 AEE Aoz Aztste AL wiokd Aol

X

_12-



4, AARAEGE Ndd ARG HdS 435 wetHolztn 2R A ztst
E Aol Ak HAH FAsrt AMAG HIAA AARHE Aol oty
@x AAH FAA3 U] 2mEo] de Aelth sty AA WA
BAHQ W AA HAE w57 A darses o vbE 28 H
HAEH Q1 Zo] Hojof gt

A A TR AME M2 AEsE Adolats LF7F Utk YR
MAA G R&2AEL FeH2e drsd 2oy ste AE AATEE
o wA stFdior g FAEL £ tE AFAELS AATEE Rl]
Hojd AAEs Fv e cdEe] ddxn FAE A} FIeh gL
A FE AAFZE A7 A #EE Asee AL oy ©XA
715E Adste A FE FEY Eolth wbA AojFzd IFTH =
Fol ARG P2 M2 Zsdds 22 FHdst

JdA, C++e AAAGE Aojoli Javar &5 AAAF dojde 2/
7b g 2ely Cr+e &5 AAAFEHR 53 AAAEFE 3T 3
ojrgl= dojoirt. A AAMAGE FxE IR
Aojz A o] &3 AL wHKzE 2 Aol AA Fe AAMAEGE A
gtobo] 723 Fojofdt Ao} Yot HolME A HE K] Javas
glulE| B E}glo] EAjstrR A4HF] FFstAe ¥ AAAZN
Aojgtz B 4 dthHLewis00, Holand riffiths®Woodman97].

ot

=2
t+E

@
ol R
Ho
oo

i
to

1=

4. AAAG Zeadd wy - 59 e



&
_l?_

} A}

A
(o}

39
3}l (decomposition) gt i
g % o) od Ade AP

o]
AAAS Ay

o

.

3

g4 mdaM oA 23 mde 4
BN A A 7]

HE A2 A ol A

71%5 & oA 3H(exemplification)©] t}.

Hejgy.

A}

31},
of o
=

| oy
=2

ik

391715l

=2
L.

t}

.

L

37}4]
(classification)e] ™, o] /3= gl

T
-
A3

[e)

o #EL ABH o Mt

Fa}of
A3} 7 ol e}

o

(aggregation)°] &t
dutslz A 5 Qo

W

A
=)

4r

¥, 917

= o
T

Azvah Bl end

2 FAA A 1,

Ar
)

¢+
o

Y

X

Nr

ol

Sk

3t

FEEICT:

Aoz o

T A B4 goes HdydEn

—_

A A <}

ol t}.

A

<
e

NEET

-
—

e WA

RUCE LIS

K]

%3

3 oAee AuAel oA

A A A

o

el

293 2d9 g

o 27 g

2 745, 2

ge)d mdoly, @

[e]

T

B
ol
i

=

™
o

.uA-O

wr
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HAlel g ddad ¢ g o' £452 AAe SAHE + e

SHES TP Fold AeM AA Jejt 1 A 23
= £47 1 el AsHE A% o) TAHD, AAY 2o 4
B ol AAES AehE THh

PRGE dREe Z2adw dosd un Ads Fdzd o
A9 Wt YY/ENE R Tzad9 ddojd s AU wedh

stubel Aate o datol oz Fojd + X BHYLS o g -
st Aold + QU

& vt 3} (generalization)/”d Ml 3} (specialization) (A B. 2 2] 4
HE2)E Y= Ado] +2= 24 A X & (object-orientation) S X Y3+
2% dole F8F SAHC2ZA AFEH SimuladlM Aol A7
Ao HIoof Aol ARG oYW FosA AFHUAL.

S 29 sty o] B Sd29e HAoln ME EHdie K
2 242 2o g FASEY. &, durst, FAsteE M2 gdE )
d o] tH[Madsen&M o ller-Perderson88].

A AAl9 dde FHo2 435 g AAR ol Fojxy o]t
e AFHAAN adig FHNY] sty AAE LA 2 FAsEe
AL dH AAE 24y st Zolth ojdd RAAS FHo=2
Aol g Froly o]Ae] HRFE WHoA FHoZ Mo AL
Aol A H& ATRE FeFoh AAXGE T2 aHYE sy
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ek AREAA dAHE B
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ZeaYgy o= Roz 7Y Zzade AW T2 FH FE Abo|
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AgstE S AAHE HAEFR 289 433}E07 o|Fofzn. 17
22 stgAte A 728 T FUAME dAHeRE TR
A A F2E AH(menta)o2 AlZstste AAE FAA ok
3} o} [Clark&MacNIsh&Royle98].

olg} & AAAY Z2a 5o AAd w & AFe AAAF
zagy #d HES A AAe Feas AA B F3AE, FAs
#AZ TR, AAY FH2cNE A FAHR SR 74, AA
o} Zejastel #AE A¥rn, AA B FsAgdMe AA X Fxzw
At 3284 ARz, A2 2 AT F&EFH @A dHAA
A H gkt

1. AA ¢ 2=

4.1.1. B A
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3 e onsty Ao e 5AHT dids G AAME F
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Aot AdH AMZ ydg AAAE Pl 8459 547 A
S 2dz N BEARN NS Tae RolmR AT g FHA U=
BE A AA7 4.
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S dAY 27] 9@ 2 AN wHar=g $Este AA ZAA Hol M E A
g MAGEF = Aolg. AA A wAAE BHR(NLEE S3538H1)

Sejxol Hel® WA} AAPAE Yo FAHY oS Fa Ax
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AR 7o) AEAEL 54 BHH} AWAA olssior Bk o]t 4y
W2 o Bdd AMES0 A Astel 2 AM 4B BEL B 0

93, 2 el AAESe] A W FuHs] gl we
A Az AEaee Bo AARCZ osdsed B A st 248
olaisiol Bt 54 43 Bud MASe WF DY AASo] H2E
gaoz Watt 2ol e, ofF A ARz Z AAt wol: AT
9 abe) WE} olalslol & aaEolth

42.1. AA 3+ 8

ZzaW F FFZAM AR AAMEL 2EHI7HA & AA
of BAE B3 ANAA LA S FPrh AA e
HAe}t sEAARE FESIA oldiEd & Utk FxBAE AAESo] M=
o] ol H §d (reference) S AT AAIE IAHE HMFE2A & A A

g dsd2E Ad)da UAs W HdAH= BAd. AAME A

te) HZHBAZ FFaYZ(directed graph)E B FA "t o] sy
SEWAE g AAZE 2 AA g dHAPTALE o] 83t | 225
SEE 9 HAHE dAA Aot AAe A A" A ¥ A

=
e dAHHPLE o] gAY e AAZE Ad dHdLE Aol dAY
ANE &84 HB2Z AA 7 F2AAE AA T £234Y 2B =
< AAH 28R ol E = UG

Aurd oz FEVA sEBARYG BA(static)°] 22 o F Fa EA
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BHE 5 dE BA wlg ZAAA oo Bk F Y FA2E ¢

S W A& AUt BolA] FAY EAFEE TFEA] FEF sopdt

f

AAANA ¥4 “d2 FE 7HE F Jdd” e 9 FHz 7
d€g F A" 9ol AR M9 ¥ A (polymorphism)E FF
o] JIE o] =& AlR3td oA Jj9 7l5E FHE F e A=

g ol Ut AANFE w"goeE M2 HE dedHE HEF e

HAolth HAGL F&o dFEe2M FHH &4 I AHAES
%

Gy wdle AP EPst don APl 4 A
te 2z Aadx siEs} dAE ofF, vasel shejvle el
Assh B1, W EBle e Ao = 49 Balash asl Zahzol
2o o]g9 WAL WAEst b AL, A FAzA 45T £ go
o 59 FAso slasst 49 Feso) WASE Qo & 39 F

vt A9 g2 AdAdHA HlAEE AEA FEE + Ah
dEAelE sty S QoA ojFo] 22 wA=Tt A2 i &
S FEE st Aotk o] W A9 olFo] I ZY: Wit
setolg o] M, B, &ME Td2A st do HA L v o
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1. =79 54

N EFE o] &3] Hstd ¥4 didor Hx Ade F Y AA
& T A)ZtH £ 72 BlueJ®t Java Demonstrationst 74 A9
A, AHE HAZE Azt o

BlueJo] & AL AAXNG Z2ag AlRAE fEANH T2

2HE 2FEE o ZEadgy xRAS] ASHEH 29 FAY,

O Ay ARE 2o FE HAAE T FAS BlueJ7t M2 4T S
M og 84538 4+ A Kolling&Rosenberg00].

old] u]a] Java Demonstrationst A9 vt A3 HAHY A o
A8 AzZtse Aoz AAVE A, &2E, AFRHE A e 2d2 T
d 2ot A olujx & AZAIA Aydojdes AAS YT Elis00].
o] £F7% BlueJRtt A} M7 A3 G dha) o AFH Alzstst
T ol B Ry £ AN Tzade] AYPHE FH S o
siste o f&stot

Java Demonstrationsoll A Zall=9 A, vlize diAAn S F
d Ao BAE Jepied AHEE ouo]de] FE dHEYH ofyrn
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el REEZHEH IYEELES ZdUA sl FoHMeyer&Gallin90].
Mayer?t Anderson< cjuwo]do] 7hdeolut @Adol et FAIH ol 24
A B A F23 ZdAlelE IAH FE v 988 sF7] "o, 2
HEel F o Aostn 2 4SS vEsd =8 Ho dEJtRTE
ZRAgO] o] &3k Aol ARHolzty Hdrh I FL FFUL S 23
aYoR FAO Agd W adn 2 F A9 FFEME HE ¢ Qle]

35S U2 £AANY £ v FAAsta v Mayer&Anderson9l]. o] <}
2 FAol| vlFo] BtE uw, Java Demonstrationst oy o]z}t &7

dEe A A8 de Aoz AAAAY Zzaggd g 71E A

g anzeoz AZgsa ok

1
o

i

2. Aztsh W) W - 24

MAZ G 2P FAstd AAG S, A B A3 e F
P ke TAZE A1ZHAERQ] AAAEG 2o T2 Java Demonstrations b

BlueJol X %7 AztgHn Qe 2¥a Yo wlm- EAgo ey
ANAG T2 Hol AZAHA ETE o 837] A WL v
shmah gt

2.1. AA e P29 AZs3}
2.1.1. A FA9 Az3}
BlueJoll A A= AAd2L o]&3 FYA o]Fo2 FALN[Y 2-a),
il

DA s mliE[2d 2-blo, JI2HA He[aY 2-c]2 Ao



Datahase

Creating object... Done

(29 2-a] AAS 74

Inhertted from Object »
inheried from Ferson b
student 3 String getStudentiD(

& Btring loString()

ik}

—1. Remove

[(Zd 2:blA2HL HAE

Object of class Student

[Static fields nsprct

T

Object fields

private String SID = “(unknown ID)"
private String name = "(unknown name)"
private int yearOfBirth=0

private Address address = <null>

[t |

(29 2-c] AA A=A WF

oo H]3} Java Demonstrationsol A A= [2¥ 3-al9} o] A~H

~ odas, AdxEA wWe dedsz Fddch A oluAd [1g
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3-blst Zol AAHE WFo olF3 [2d 3-cldMAME Fol EZHE=
A 74 Aol AlzhsteE

reference to
new object

IMyDate(int day, int month,
int year)
setMonth (int month )

(29 3-a] AA +4 =73}

reference to
new object

IMyDate(int day, int month,
int year)
setMonth (int month )

(249 3-b] AA ¥ o]F &

reference to
new object

int year)
setMonth (int month )

[Z28 3-c] AA 74 &=
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212 22 FA9 N3

BlueJold [Z2¥ 4-a)9t 2ol Zd2E o3 FY2Fo wat ztz
e Aol AtZpyY olo]Zo] Huj, A4ztet Fajx WY A, AAA, AA
g vlwEA FASEY. £8 [1F 4-blo #o] FaiAe AF AeA,
2% 7Y & At JINESC) HE 4L XA Ho =g I

st Asdstn gmAgsts A AHow s ok

Student

new Btudeni)

Open Editor
Compile
Remove

[ 4-a] S H2 74

Class Edit Tools Options

corse e ] o] o o e

class Student extends Person

{
private String SID:  // student ID number
/1!
= Create a student with default settings for detail information,
*/
public Student()
{

super("(unknown name}”, 0000);
SID = “(unknown {0}

t |

saved |

[‘-&oe versiont,1

[2¥ 4-b] S WY F
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olo] ¥}&] Java Demonstrationsol A ZFe A& [2F 5-al9} o] T2
3 A% BAE A2 wztE igste A Z=2 FAEH A

PP Bd Sdae WE 28 47 Z= FoR FY €9 H
A=7F HAa A we vas 3F ¥ 2=+ (29 5-bl9

ux

9]
AE

Zo] mii=e] H3 Az A dd

public class TestDateOfBirth {
public static void main (String [ ] args]

{

generateDateOfBirth ().

public static void generateDateOfBirth ()

MyDate birthday = new MyDate {10, 5, 1974);
Person mary = new Person [""Mary Smith");
mary.setDateOfBirth (birthday);
mary.displayPerson [ ];

birthday.setMonth (6]

mary.displayPerson( ).

d 2da

[2¢ 52 2= A8

rJ

public class TestDateOfBirth {
public static void main (String [] args)

gencrateDateOfBirth () :

public static void generateDateOfBirth ()

{
MyDate birthday = reference to new object ;

Person mary = new Person (""Mary Smith"};
mary.setDate OfBirth (birthday)
mary.displayPerson();

birthday.setMonth (6):
mary.displayPerson( ).

2

(29 5-b] 22 Ze A
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2.13. 229 AA9 BA A3

BlueJoll A Sl &9k AA dAE [28 6-alst 2ol ®Id FelAN F%
o] 22~ ofol 23} kel WA olo]ZS MAsHE Hoz Aztsdt
Add AAs AHRARZE 28A7IAY, S FES Wy, 242 A
AT o] WA dGol N AGPozM 1 ARAE A o] S & A

G AAE AL H(reset) A7l AFHE 7HA 2

=

Student ,,

[Z28 6-a] 29 Ao A

olol B]3l Java Demonstrationsdl M & [2¥ 7-alet #o] St A
Ae 2z 78 =9 AA onjx g dAANI L UL a9
Holel |93 A9 wHdsde Jd4 AAHE Alzssln

dRH D de A7 FxEn e AAME YT BR S

Lo
ek
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2

TE WY Aoz U2 AAY #AE A

-
i
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public class TestDateOfBirth {
public static void main (String [] args)

gencrateDate OfBirth () ;

public static void generateDateOfBirth [ ]

MyDate birthday = reference lo new object [ | ool Data area for
Person mary = new Person (M3 ith"'); i
mary.setDateOfBirth (birthday); gencrateDatcOfBirth
mary.displayPerson(});
birthday.setMonth (§)
mary.displayPerson(];

AdyDate(int day, int month,

it year)
setMonth (int month )

(29 7-a] Eai29 AA ] BA

22. AA b+ A3 FREo A2t}

BlueJol A= AAle] uldsts ohg 304 432 Azstech waba
- 19 8alst 2 WHoR o] Folx v
8-blst ze W

i_‘“
uju

Aok & 54 92 s AEE b1 ANES Pol FAPoRH 1
ANE FzsA HA AA el BAS AABRE Aol gl ool
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Object of class Student

inherfed from Object »  [Static fields M_J

Inherked trom Person »

String toString()

String getSiudentiDQ

Obhject fields

private String SID = "SID"

private String name = “Jane”
private intyearOfBirth= 10
private Address address = <null>

(19 8-a] AAY e ¥3t A

AR

inheried from Object »

Siring getStudentiD(
studen{  String toString0

Address getAddress(
String gsiName()

int getYearOMirth)
void setaddrass(Siring,String, String)

void sefYearOmBinth{ing

Sting taString( {redefined in Student |

Inspect
Rernove

e Eluel: Method *;%3 L

& Bet a new name L inis persan
void setRame(String newName]

[2%™ 8-b] A9 e W3t B
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Address gelAddress(

int gefYparOmith(
- void setAddress(String,String, String)
void setName(String)

inherded from Object » | . void sefYsarOMirth(in®

Siring toString( | redefined in Student}

A BT SRR

String getStudentDQ Blued: Methad Result

String toStringQ

tnapect ‘ String result = "Betty” inspect
Rermove oﬁ

studerd 1

[1% 8-c] ZAAIS] e W3t C

inherited from Object

4

void setBlackAndwhite()
yoid setColour(

Inspect

Rermove

(29 8-d] AAY vr= 33 & 23

Java Demonstrationsoll A 74 A

¥4s 5:‘:]'—2‘—7_74)9} MA o] Are) Wzl (1Y

9-al, [2¥ 9-blz AAsEH, AA F $28A= [2E 9-clot 2ol A
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Ztateich, AAe] Q2B HaEsl BE5E AL A oA Hars
Ay e] 47 WsE B35 Aztsiad,

Local Data area for
geneiate DateOBirth

name ['Mary Smith*
4meOBih

Pemn'( String n
lset .Dd‘:gflgrmﬂ);? date]

bithday.setMcnth [6);

day‘
menth
yearj1974

MyDate(int day, int month,
int year’
sethMonth {int month }

[C29 9-al AA P FxaAeh dH M3t A

Lecal Data area for
generateDateOfBirth

namel'Mary Smith™*

date OfBirth
N T

Pepoa ( Strngn.
bet.DateOfBirth(MyDdie date)
dupliy Paxon ()

day |10
month :
yesr|[1974

HyDtt(x::t day, int month,

int year)
setMoxeh (int month )}

(2™ 9-b] AA 3 Fx=uAS d=f ¥ B
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Local Data area for
generateMowingTime

length
width g0 |

ctangle(double 1, dowble w) ctangle(dowble Ldouble w)
IP‘ ealoulatebrea( ) r‘ l

[28 9-c] AA T 5&8A

23. 22 3t BA A7

BlueJoll M Zelj 2] #AIE AZts}st7] s 2L ofol &) A7) =4
PE S olo] &9 o]F e HAHE FHS W Hol, olsI
HAAY Z2AE] Holopx s AT + Utk FHF7L AIA DB
ez o) Fx #BAE Yetia[2¥ 10-a], RV Hedd B9 2
2 k) A4 BAE JUEbdY 7 g8 Sk N2E s
S FEs A2y 10-b]. grHor Zdx 3 FAE FEHR F
AL 2ol ¥ At o)A Aol A AAG [28 6-alol A9
e 2o #AS 2ol AZsd 4 o

PN
4
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Java Demonstrations= [18 11-al®} o] E#d£ 7+ #Al= YUML
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name : String
date OfBirth . MyDate

main (String | } args } K iy | Person{}
generateDateOtBirth (] X 1 , Person | String }

i getName {} : String
getDateOfBirth ()} : MyDate
setName [ String }

MyDate {} setDateOfBirth { MyDate }
MyDate {int, int, int |} getWidth [ ] : double
getDay (] : int displayPerson {}
getMonth (] : int

getyear [} :int

setDay { inY

setMonth [ int)

setYear {int}

copy { | : MyDate

Z2aggels 2RAES YA ste olfF F ue MdHer ¥
A& ﬁﬂéﬂ“ A% AFEE A2 EAE fAstE A9 2o wEolet

D@ & o Zad dojst AFde AYe AHH dwrd 5
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st 7k= Blue]E Sl AAe Fejx, FHlla 3 SAS 22 AAANF
2agge 728 FFT & Ytk 53 SY2=2FEH HAE Astn
a A WA=g 3EFoEN LYsdE ARE F5A9 Blue]7t B3
AeHqoz HFE 4 AU

4, o]d wAA Tetd TRy AdS utEeR SdFEATE Al
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ABSTRACT

A Plan for Utilization of the Visual Tools To
Cultivate the Basic Abilities of

Object-Oriented Programming

Jeongmin Yang

Computer Education Major
Graduate School of Education, Cheju National University

Cheju, Korea

Supervised by Professor Cheolmin Kim

Visualization is one of the useful ways of effective teaching and
learning that helps learners comprehend their learning objectives more
deeply and swiftly. As computer technology is becoming cutting-edge,
teaching and learning methods through visualization are being studied

in various fields. Studies in visualization pertinent concepts, as well, are

# A thesis submitted to the Committee of the Graduate School of Education, Cheju National
University in partial fulfillment of the requirements for the degree of Master of Education in
August, 2001.
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actively under way in the Object-Oriented Programming(OOP) areas
which are becoming more important as the demands of software
development and system design are on the rise. As a result of these
studies, several visual materials were developed. However, the analysis
and comparison of their functions and characteristics hasn’t been
demonstrated vet and the detailed plan for practical uses hasn’t been
provided. Therefore, the frequency of actual uses is not high.

This thesis covers some existing visual materials which were
designed for OOP education, and analyzes their characteristics, and
provides a detailed plan for utilization to cultivate the basic ability of
OOP. The followings are summaries of this project.

First, the comprehensive contents for OOP such as a background of
its introduction and its characteristics, merits & drawbacks, and kinds
of OOP languages were identified on the basis of existing materials.

Second, some contents related to OOP which should be dealt with in
teaching and learning process were systematically arranged. To begin
with, this paper describes the need of OOP education and explains why
the Java programming language was chosen as a teaching objective. It
pointed out the difficulties of teaching and learning which teachers or
learners might face due to the restricted concepts of specific OOP
languages or misunderstandings of a program execution environment,
and divided the main substances related to OOP into the three areas
which were object and class; the interaction between objects; and the
relation between classes.

Third, a plan was drawn for complementarily utilizing the existing
tools which could be adapted to systematically cultivate the basic OOP
abilities by comparing or analyzing the visualization methods of the

visual tools for OOP education focusing on object and class, the
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interaction between objects, and the relations between classes.
Additionally, as an important prerequisite which makes the visual
materials possible to cultivate the basic capabilities of OOP, the
systematicness of selecting visual areas, the interaction with users, and

the possibilities of selectional or level-oriented learning should be.
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