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« M8 (realization) : BAE AZYABE HH FF o] Ay wA Wl T
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A Ao P w3
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(reqular expressions), TAT W (context-free grammars), A F < (recursive
functions) ol W3 S5 845 AYder &Y 5 A Adst=d, <1
4>ol A 1 QIEFH 25 & F UG A= =77 vE Aos) Al Fsk=
ARED AHHER AdS Fdste 73714 5)5< ol&d 5T = UA
T, AR 222 A2 AR AHEE AZostiA BEE ALtelEs St
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| Deterministicz | Auto Layou | Remove inacc | rize
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71 Ao
© Ce fHazHolA, AH, Hd=d s 7 weol ARgstal =

o |
T Atk oA ZEIag A Yol EFRHolg B F Uk
© Ce ZEAC Utk CE #ol 9§ T ZE(call by value)Z UAE A3}

© Cx C++%} JAVASY Zigkolgl & 4 Qlth. C ZEIw7 IRy o =
wo] ALgSE TR WHol C++9F JAVA Z 21 m o olF HHZ o
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2) JAVA

JAVAE 199619l 7de AAXGF Z=0 Adojolt). Ante) Fa3 &4
% St A1 A(GVM: Java Virtual Machine) “3olA F3 7] wEo &
BAA FHAHolg= Aolth d#iA JAVAR AAdE =29 FIAAY F

Foll daglol A3l bttt ol ojF s Qs vkt 1Fe| FHFE

I FE3E QEY 36 A3 dojo|rt. E=, xR Fef o

B2 g AFste zzague olF &8 FHI 7T Z2ORS AT
T Stk Java®l 54 At thE3 ZH11].

* JAVAE E9AAC SR oIn. therel 2RO ol 54 =94

A e Z2ade g8 SFAAd HEstr] s 533 24

o] dago, JAVAE A/ A(gvM)E B34 2FAA 5HHS

2 Z2adYe @ 5 Aok ol AnE A48 Zzadgel 53 29

o

AA stEel7h obd gvMITE B218tT gvMe] JAVA S8R IO
2RE dEwe WHS Y FAAT oA + USRS WISt A
=317] wZolth.

* JAVAE AAAZFAo olth. AAAGNE Y EA] s, Aes, 03
o] & A& &5 AAAFAojo|t

* JAVAE Ao ® WEHE ATt JAVAR A4dE Z=T 0] A
H, 7 A A 9 E)(garbage collector)”} AsHOoE W R E HE & F7]
2o Z2IguE WEgE g2 B A ol Ak XAy
B7F gl =i ot F4 AbgskA e vREE dEsoF gt
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©JAVAE WESIAS BAXUE A9t AHYT o BA8Ee

aHste AAE Anbs FEStA Ot U EY S 22O kol By

* JAVAE HE22 8 E(multi-thread)E A Q43th. T2 oA HE 22
H

o2 T2v Autel Ao HEZHE ZragRe 2" B
Td0] 7hsstH, ¥dE SolBeE Aoz Tdo] g dE 2=
of thgk 22A &% (scheduling)> A8l 1 3Z & E (interpreter) 7} &3¢}

st 2 EHEE A3 Java Uo|E o) EF A5 AMAF AL kel o)
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B9 ols A wet 2do] IHAL, A " o™ EEl ©]
Fetegts 11 Al A o] 1R OHAA %

© QIEZEE AAEA Ao @R F3 AAE FAFTF F YA @
th ol A4k stushubrl A&E wuith O Qg FFE AT F
o= Aol

© 23E AACE A4 AR Udddta HY S wE 53T 5 9

rr
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N

As) BANE A4S wAY, PRI FWY + A AL
- ol FoE ZRAASL 2@ 9 T=AANE Yo BT + 9

A Aoz FAsfdo] FF4 - AAzCczE HID 5 I

ZoH12].
' FMSLogo |=(@] = |
File Bitmap Set Zoom Help
[
(7 seitor = | )
File Edit Search Set Testl Help
to tree :=ize
if :size < 5 [forward :size back :size stop]
forvard :sizes3
left 30 tree size*2/3 right 30
forvard :size 6
right 25 tres :sizes2 left 25
forvard :sizes
right 25 trees :size 2 left 25
forvard :size~
back :size
end
i il
Eieér% inea PHE‘“ ;'ﬂtce
tree ause atus
Step Reset
Execute Edall
<I1¥ 6> LOGO <3z}t e] o
- - [e) =] = A~
g9 B EHER US| 2 Ao o]§F AL tFA ALL AEY &
Ry G =] SkEO
913, 7t Aatel AB WS BACIE)) WETE A% A6l ofE Jge

2 4 duA BAS AN ANE AET 5 Atk AW 23 Aot £
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F S ANHE & e TR FF0) FHHol Ju, AAAske FEAE
g0l A o Adtel G ZRe AAHOE FET F =S A4
84 & R

(4) ==L A|(Scratch)

23X = MIT Pltje] AF49 UCLAS ATHEC] w734, Intel, G
oogle, MS 5¢ A€ dtoll FFo=2 /MU wsE T2 Aoz, AA 9}
oJHIEE o] &slo] Adelyt 2Ed, dyHe]d T AT 4 J= 1AF 7]

v z2 08 Eolti13]. 217t HEY AU AA™ F A skl 23
WA= ‘T o E(sprite) 2t BElw IHE 84 F A3 ojumHoldE WHE
T M ALI EEES A4 =Y AFS UE Rol, 23HA 29
Be &9 7se 7HR oY 7 HE(EA, A, I, #F, 427, A4 A,

8. 2308 FEE A A, & ~23dEES Adde

oltt. <IF 7> A4 ~AHPES oo} 1 FP FUE B 5 Ytk

g e

s 2300
B E s
BHE A

€l £ 28 2

Z 83

x Ly oz A
A"=Z AN

0z 59 (@D, v @B =2

<RE ) S BRI L . 160 yi-514

nzs c=poie: (Y B2k 7y

<13 7> Scratch F33He 4
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- EF 37 =] ¥ BFe T TEdte ==Y (building-block
programming) A1E, TEIHT Eo| AFst= 879 £F JHH L
A detes E5S AdYstd xHste Zor 23S AT & ok

© B3R migolE &8sk ARSIl shaste =g Re] Zhesitt.

© ol FHA (share-ability) S AlFsk Z2Z W FAHoAH 2 AREA
b A% Ue B} AdEss Y 5 Aen, PC mutd AA, HED

© <O¥ 8>3 Z2 AMERE & T =2 AA(RY, AT, AA, T2

HNEFE)ote] Jodes A, sStgae] a7d S5 a7 F

7} 7S st

light
sensor

sound
. sensor
slider
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=S Z2age] bed BE YY) WHE 22 A2Holch NXTS 3
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o ZrIHY, dugE us 9 1z 2R ¥, dede Al

[
i)

, AEAS 59 wHEoA AF 24E HGE A wso] g

ATH16].

© 2 Ao] ZEOYR AR CoF AR NXC7F o, Anp Z 2 e
He AdskE 1eJOS NX] 4= JH17]. 1eJOSE NXT FHHlojolar

NXJ= A} 7]9ke] 2 Je)w TFolt} o] &Jo = NXT-G1+ LOBOLAB

I 2e Ty Z2a9" =7EE AFEh

N

=

EmndsTarms

——Platform overview
-

Intelligent brick

W "—q-—-louch sensor

Ultra sonic sensor

Light sensor Sound sensor

<719 9> Mindstorm NXT Z#Z 7|3

(1) NXT-G

NXT-G(Lego Mindstorms Education NXT Software)= LabView <10} 7]HEe]
a9y zrRIHY ot ¥R Z2IHN doE F53A @Rotx: <ad

10> A &} o] F2FAES} FAR JEo Z2a9e MEd & Aok
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@ LEGO MINDSTORMS NXT - ey == X%}
[ e it Toos el . Bl
DEQsons~|hfQ

cempen L'y Line Follow

ﬂ

8@ ¥ E e

& -

 MotorAon, Motor Coff |

ek P
= . —
o Do Gw o o o o oo oen 2
o = = — . || usethisblock to choose between two sequences of code. For
m o S a | [thm [:i i @J Compargt ()8 e 51D | examgple, when configured with a touch sensor, the switch
S| @S 1 1 bleck might run eae geries a!_bf-:-eiei whan the sansor i
z o T Lgho [;:a E prassad and anothar when it is nok.

| —  — 4 —— " — —= More helo >

<719 10> NXT-G F33tHo] 4

(2) NXT-C

< 11>°A4 EZo] NXT-C= Coj¢t FAEE NXC(Not eXactly C)= NXT
Aol Z2a:s MIE F JA ALsh= Eolth. NXCE C doIx 4 int Ef
dol W AL A YIAT float EFYS WE AEL A YU3A FeTh
NXT-C7} NXT-G$} 543 Bl E AHE3H7] wjiol NXT-C2F NXT-G T o=
S o] g3 MLT Z2aPoletd NXT B Afs) 28-S AFAZ

ATh NXT-C= AAL gHAE A Y3t
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Command Center - [Classic Line Follow.nxc]
-@ Filef Edit 5eard1 View Compnle Tools Window Help E _ : -8 x

= ¥ jinclude "NXCDeZs.h”

=0 Tasks | task main ()
@ msin | {
& Procedures SetSensorLight (S1);
while (true)
{
if (Sensor(51) < 50)
{
OnFwd (OUT_R, 75);
Off (OUI_C):
}
else
{
O£f (00T _A);
OnBwd (OUT €, 75):

|

|
1

ll o

(2 I Y

1: 1 # | noport == 8 Insert

.-v.

<719 11> NXT-C £33H 9] o

(3) LOBOLAB

ROBOLAB-2 LabView 1o]E ©]-&3] LEGO RCX #Alo] Z2I8S /pgd
QA Adsts B2, dA= 1 7Isel A= NXT Alo] 229 /Ndd
4 k. ROBOLABS NXT-Go} #o] Il 3748 713 =z Eo|A¢
NXT-G Bt} § HAwd Zz# slute] 7}53td. ROBOLABS int EFY T
float EFY Y A4HE A Hgt.
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IClassic Line Follower.vi Block Diagram 0/
-E'I.[le Edit Operate Projects Window Help -
@] @[] [$][wal@]os [14pt Application Font |~ |[$o~][a~] €~

2]
A on, C off [
: vl
<) L " [ .

<71% 12> LOBOLAB £3)3}H9] d
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_:_] »/-go =] = - o 3 ) ) u=eoy Q )

3] Aoste] gt ol A4 A Tg =9 A™s) o|Fo AT 8o 9

nE Fo W&gs] shr] fgelth
A .
Al 4Hcomputation)2 A4t D (computation modeD)2] #Ho|A A= ojof §
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FgAleltt. 1930 Aol AlQkE  47FA] AED|FA S, rewriting  rules,
lambda-calculus,  Truing machine)=  HIE3|  probabilistic =~ machines,
non-deterministic machines, parallel program schemata, Petri Nets, neural

networks, DNA string systems & W3ttt o]5 5 A4kol| thdk thxzQl F

Z 2de gdd JFH7AAYE, ol FR7IAZ dXE HAAHFE S 7H ol
ekl wEoltgd. gsHeo|x FH7]|A, lambda-calculus, random access

machines, production systems, cellular automatavx &, X B89 Z=119
" doj(general-purpose programming language)v= =7 FE &4 AAEIDEQ]

d, FI71AS F5% ANRDE] olFA I olfE FIA Z2ael

rlr
=
[;%
o
rlo
O.>'I

- % 1A% (information process) 5o AEDS <aHa sequence of
representations)°| Th. A4 ¥& 7k Mool E ghE mA(LTZ)
o5 AojEE FRAANS SelZo] o) obr)® Holy A A
BEe waoln, A4 e FAL ooldEc|th PFEE ARA

« AARe OARAE FRskE odlo]HES EA s A7t ofdEt A E(symbol)
=2 749" Ed(representation)®] =xtoll o) HFojHn. TS HHE
A= 4 &S 9 ®(a pattern of symbols)o|th. & =3} 2] oW g
FHAA I tF PR HolE ofH do]HE il FPH = A4l

= A4 AHoperator)®] Z &0l oJs) oF7|HTh.

2 §7/H Al (carrien)e} E8l= =84 4 &0l FAXH. Fo] H

o] dauv "z Ao A 9", &2 AAr] dYolv HIYEY X~

=3 el 24, DNA W& ofm|imike) 3akd A3 wjld So] I oot &
ki
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2  F%(procedural representation)®] Aol 3o Ho]E EH(data

representation)= WEsl= X E oo|HES WHFo EI}HY Y=

=
Ag A4 geld Ee JAHE BEEL ORE do|dE= 15" 4 9

o A4k o]k X2l (discrete process)ZA AEBEZ HHE HHESY A

@ AEOlA T2 AEee HolE s F& T A

A AEHor THHL e A dEe 1Hd #, AL 9
1o mebA At 98 g2 8 FEe
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' AHE xdstEh
[2XE ot= ©] 4 AAHS 5 dAe 15 AR TR 72 7]
&3tet.

[9401 Fel] Asd d71-doldl Hr1s°] dole] «A= 278 Ao
olES 97 FAY 5 o2 AYsY T uwf 5o &2 d7]|9 FH
& 77 ge TEAL o, Ade] S s @ Wl stuel 97)
=° &715, 97120 FA G471 nigel WHFAY, & 971
Aolo] =1 H7IE HIoE "HE GUIEClE &4 T4, HiH

Ll

9 9718 olgls G AoR SARE Al M9 oF P
gaoh
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<Abstract>

A Study on Required Elements of Computation Principle

Learning Tools for Computer Science Education

Kim, Hyung-Chul

Graduate School of Education in Jeju National University

(Majoring in Computer Education)

Supervised by Professor Kim, Cheol Min

In the information age, we are faced with various kinds of problems in
social and natural environment. How we solve these problems is an important
determination factor of our competitiveness. So we should not overlook the
fact that the scale and complexity of problems we have to solve increases day
by day. This can be problematic, since human’s brains are not developed to
solve such complicated matters well. Therefore each of us has to focus on
improving his/her knowledge and abilities in solving such problems with
more efficiency.

This paper asks each of us to pay attention to the excellent tools computer
science has on this matter. Computer scientists use abstraction to tackle the
complexity of a problem and automation to tackle the scale of a problem.

Those are powerful weapons for developing strategies to solve large complex
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problems. Computing is the automation of our abstraction within the
framework of the ’‘information process’ and ’computation’. Computing chooses
abstractions for modeling the relevant aspects of a problem to make it
tractable. Computing uses abstraction and decomposition when attacking a
large complex task. This decomposition process is repeated wuntil the
phenomena surrounding the problem is modelled with interactions among the
proper abstractions each of which is easy enough to be represented as
computational steps and algorithm.

Since computing pursues computational doing through implementing
computational systems, all the abstractions and their relationships should be
mechanized. Automation with mechanization is possible due to the precise
and exacting notations and models based on computation. So, the computation,
which means a sequence of representations, is the core principle of computer
science.

The problem is that although the computation principle plays a key role in
solving difficult problems, in reality, there is little school education on this
matter. Further more, there aren’t any tools just for teaching and learning the
computation principle. This paper first surveys the computation principle and
put emphasis on the importance and necessity of learning it. Also, this paper
analyses and proposes the required functional elements of computation
principle learning tools for increasing skills in solving large complex
problems. The functional elements are expected to be a good reference when

someone develops related tools for computation principle learning.
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