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1) Scratch, https://scratch.mit.edu
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0l: For i = 1 To 20
02: pic = Flickr.GetRandomPicture (“Korea”)
03: GraphicsWindow.DrawResizedImage (pic, 0, 0, 640, 480)

04: EndFor
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01: GraphicsWindow.BrushColor = "Blue"

02: preColor = GraphicsWindow.BrushColor

03: curColor = GraphicsWindow.BrushColor
04:

05: GraphicsWindow.MouseDown = OnMouseDown
06:

07 : Sub OnMouseDown



08: GraphicsWindow.MouseX ~— 10

b
Il

09: v

GraphicsWindow.MouseY ~— 10
10:

11: ChangeColor:

12: curColor = GraphicsWindow.GetRandomColor ()
13:

14: If curColor = preColor Then

15: Goto ChangeColor

16: Else

17 : preColor = curColor

18: GraphicsWindow.BrushColor = curColor

19: EndIf

20:

21: GraphicsWindow.FillEllipse(x, vy, 20, 20)
22: EndSub

a3 2 2Bdlo)A] L233 oA ojo] Myos ¥ 1)y
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AZH|o]Alo] 7]YEeX= AA| 167, If, Then, Elself, Else, Endlf, While,
EndWhile, For, To, Step, EndFor, Goto, Sub, EndSub, And, Oro]t}.
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* 1 AFHo]A] ®E 2tojH ]
Zlo] B¢ g A
Array Array functions
Clock System clock functions
Controls Button, TextField, MultiLine TextField
Desktop Desktop wallpaper
Dictionary Online dictionary
Flickr Access to Flickr photo service
File File and directory management
GraphicsWindow | Graphics functions and variables
Imagelist Image management
Math Math functions
Mouse Mouse cursor and button properties
Network File download
Program Program execution controls
Shapes Movable graphics figures
Sound Sound play, stop, pause functions
Stack Stack functions
TextWindow Text-console based input/output
Text Text manipulation
Timer Timer functions
Turtle Turtle graphics
AFdo]Al 2Oy oz IFY 4 Qe P2 (OF 3)9 opo]ZrAnE()
AFote 29 POl QU of IY THL WY Aot AF, WY B4
2ojdy], L2y A} Zo| el WD ofsfely] 4 WS Yy
otk Wt Y YRAIE A A8 4 ok Tm WA AoIA AF oA
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% small Basic - O X
7= Naleata) s bl %>
MEWE’ | W@ TEose=WE Dg* =0
nmEE 2 B Z
1 Textindow O
[ TextWindow
AT
S ey TextWindow
[ TextWindow Lﬁ":{"ﬂd“ﬂmh s_n;«uzz»
A Timer o] ;_HE o :’Dl*i-—;‘
W Turtle L 2NE UHSD SS5H

15 50| Z|EI0f LT

- BackgroundColor
. Cursarleft

- CursarTop

. . ForegroundColor
- L=ft

" Title

. 40p
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A3 9EAA 2ZEYo] JU ABH0]E 1Y &7

o] RS B ol lofA] S QB AA AmEQ

A E  ofo] A-=2H]|o] A (MySmallBasic)ol] tjsle] A

QEss L2AE Dlo|AgHo]A2 Atz APYSh AgH|o]A siA7], #FE A
S gholEefe, 4guAES =edet HA 3 Al FFoz FAdEo o (2F 4)2

TN N e e <

MERSI| 27 | Mm nEgcsNm| A |ZRHNT | =A | =0 He | =g | om3
294 EndWhile I~
295

296 ' |f we need to stop the piece, move the box handles to the canvas
297 |f done = 1 Then

298 Fori=0to BOXES - 1

299y = Array.GetValue(Array.GetValue(h, -1), i
300 x = Math.Floor(v/10)

301 'y = Math.Remainder(v, 10)
302 Array.SetValue("c", (Math.Floor(v/10) + xpo 12

303 EndFor
| 304
305 i i

' 1 points for every piece successfully droppe!
306 score =score + 1
307 PrintScore()
308
309 ' Delete clared lines
310 DeleteLines()
311 EndIf
312 EndSub
313

& Small Basic Tetris - o x

Game control keys: m
Left Arrow = Move piace left
Right Arrow = Move piece right
Up Arrow - Rotate piece
Down Arrow = Drop picce

Press to stop game

314

315 Sub DeletelLines
316 JinesCleared = 0
317

Small Basic Tetris

ver.o.1

318 * |terate over each row, starting from the bottor

319 Fory=CHEIGHT -1 to 0 Step -1 ‘
320

321 ' Check to see if the whole row is filled
o Chl 1L [

4T

J7 4 o] AZu]ols] 2

L

otefl 23| E(GitHub) & Ato]E0| o] 2AES] AAFE, A, AZH|o]A] ofF|

25 BT Yo we 4 9o

https://github.com/kwanghoon/MySmallBasic
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B 3 AZuo|Al SEA AL 5t WAULL L2 12y
PEREE atel 5 Al Zste 715
01_HelloWorld 1 Z&A 0] BRI &5
02_FontYellowColor 2 AR = MAo g7 F&EX 0| FAME £
03_Variables 3 25732 3 AMgAe] 4
04_Temperature 4 =532 3 AL, A ALt
05_If 6 If 270 & 274 A
06_Goto 10 Gotow
07_For 3 For+
08_ForStep 3 A A= StepitE AArE] o] Fors
09_While 5 While+
10_GraphicWindow 1 Jefe Az 27]
11_GraphicWindowConfig 5 AGst Aoz T & =7
12_DrawLine 4 2= Ko A 12]7]
13_LineColor 6 AAst Ao g2 Tdjd Ao A T2]7]
14_LineThickness 7 AARsE SA2 22" Ao A 12]7]
15_Rectangle 6 2" Rrof] AR 12]7]
16_Ellipse 6 Ty Aol B 227
17_Circle 6 | 2 Aol € 2217
18_Random 7 HE AL, YA 2 i Ao o 18]
19_Fractal 23 e A, A2 fractal 12]7]
20_Subroutine 8 sk Aol 4l sk S &
21_Array 9 gigo] ¢t A R &9
22 _Arraylndex 11 Hjgo] X1 oldlA x| 2]
23_MultiDimArray 14 | 2% o] st
24_Event 7 02 A oJHIE X7
25_Events 13 oA 22, 7]HC == o[HE X7
26_Flickr 6 o2 S ot AR $174

Aguol Rl AFot FED 2A0) APYH L2 (6] A Aol
ARUEA RLe Ao} & 2l o] 2 o] ZzIie m2MEed w3k
BlaEstct. (& 3)e A2ulolAoA AFste Z2 I3 26702 W oo,

]_

(& 4)= A 219l o] 2 of me1a 47kAE Al wolEC) 7t me 13



A AlEstes 710l ttolAzHolA oA FYHor FASH=A] &lstal, AFHo

A} ofo] ~2uo]xe] A Al FUAA SIstgict

4 AZH|o]A] g ERlg flet FAfet oA =z oY
=238 o 2fel nm2J 89
Bricks 243 Bricks game
CollisionPhysics 447 Physics simulation
Tetris 536 Tetris game
Sokoban 1165 Sokoban game

Al 2 2 224 o]A] 547

1

Parsing

A 4

Basic Block Transformation

A 4

Execution
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o] oAM=

si719 Aay Tl

LI

Mo
o
0
—
o))
=
@
3
@
]
=
tlo

x2Hlo]x 471 4Bt BAsto] GhE
1 oA, 1R 2 WE oA,

i

<<Java Class=>
(5 Assign

GO Codutaton smalibasic

<<Java Clags>>
(& BlockStmt

oo coducaton smaliibasic

<<Java Class»>
(3 ExprStmt

com.coducabion. smallbasic

<<Java Class>>
(® stmt

OOI" coducaton. smalibasic

7S

Al(Expression)g R®3

Bja2 ol2oi 9t

2472 £ 13
Y UAS AR 4P

S

g

H

Ol
—

o
rr

=<)ava Class>>
(2 While Stmt

com. cedusation smallbase

<=<Java Class>>
(9 SubDef

SO, todutaton emalibasss

ﬂ\

<<Java Class>>

(9 SubCallExpr

S Codusation. Brnalibese

<<java Clags>>
(2 ForStmt

«=java Class=>
(S 1fstmt

==Java Class=>
(2 Goto Stmt

som. codutabon smalibasic

oM. Codutaton. smalbasit Som . Sodutation. smalibasis

<<Java Class>>
(2 Label

com.cadusation emalibas:s

<<java Class>>

(2 ArithExpr

com coducation smalbasic

’—/____? Lo cosutation smaibas.e

<<java Clags>>
(& Var
com; coducation. smalibasic

<«<java Class>>
(& Expr

<<java Clags=>

(® Array

SOm.odusation. smaibasic

<<Java Class>> <<Java Clags=>

(3 CondExpr

com, coducation smallkasic

(& MethodCallExpr

Tam. coducaton, smaiibas

<<Java Class>>
(2 ParenExpr

com.coducaton. smalibasic

Pl e

<<Java Class=>
(3 CompExpr

oM. Sodusation Bmaitass

<<Java Class>>
®Lit

com. coducaton. smalibamc

<=Java Class=>
(® LogicalExpr

com.ooduaton Smallbase

=<Java Class>>
(& PropertyExpr

com.coducation smalibasic

==lava Class=>

G Value

oom. coducation. smaibacic

i

<<java Class>>
(3 ArrayV

com. coducation. smaibasic

<<Java Clase>>
(® DoubleV

com. coducation smalbasic

«<]ava Class>>

® strv

oom coducation smalibasic

4 6 2F

wlola] s1A17] 5y
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7r LAHStmt), BFAN(Expr) 212]1 ZF(Value)7t 7R Q= AWIF 27 |2
o, ZHPL Eo] Zejao] WuAso] ot AN W8S Fedch WA, 2478
Eg & 40mt)E d&ste 2WAE (& HIM Gt o] 80 8=
(Assign), ¥F2-3 For(ForStmt), &7]% Goto(GotoStmt), 271+ If(IfStmt), &o]=
(Label), &4~3%(SubCallExpr), &% 9](SubDef), ¥H2-2 While(WhileStmt)7} 3}
g
5 ZF SH(Stmt)of] ek FeH
=29 s 29
| Ihs(Expr) sgRo] eimo] o= Rl
Assign - -
rhs(Expr) 439 LERY 2= BAA
BlockStmt | stmts(Stmt[]) 22X gl AE
var(Var) : For@o|A AlgEl= HAeY
init(Expr) s Eetel B VA Py
ForStmt | end(Expr) For2o] £8% HAZ =74
step(Expr) W S0 1)
block(Stmt) For22 Edf vrEs 24+
GotoStmt | target(String) @ 71 do]&%
cond(Expr) DI AAR mAA
[fStmt _then(Expr) D Ife] RARo] A mj Alsyst 2xb
_else(Expr) D If9] &R0l AAXY w AlsHEF LAF
Label label(String) : go|&
SubCallExpr | name(String) @ $&dh= &4W
SubDef name(String) 6%94?}% ?#%‘ _
block(Stmt)  : olote gaold AT B
WhileStmt cond(Expr) While o] 2% %ﬁ?j% —
block(Stmt) While9] &£712o] At off Alsish 24k
ool (& 6)2 A (Expr)E d&Tot gt FAAE et (2" 6)oA]
g & gl%ol AaM(ArithExpr), B & (Array), ¥]wA{(CompExpr), &4(Lit), =
2]l (LogicalExpr), 2fo]lBeie] T4 SF(MethodCallExpr), =folHeje] 47

_15_



(PropertyExpr), ¥4~(Var)7} ofo] st

# 6 77 A2 (Expr)]

i)
rok
o2
£
rE
>

d

=AY Hes s A
oprnd1(Expr) : Ab=Alo] A W o] ALFK}
ArithExpr | op(int) DA A O] AANRH+, -, %, /)
oprnd2(Expr) : ttaAle] & WA m ALK}
var(String) : Hjdol=
Array
list(Exprf(]) Do ARE-E indexE 7HA|+= list
oprnd1(Expr) : v]wA]9] A ®Ha m] HAFK}
CompExpr op(int) H] W AIO] HAARRH<, <=, >, >=, =, <>)
oprnd2(Expr) : v]wAl9] = wHx ;] HAFK}
) lit(String) Ay gk
L type(int) Ak2-0] EFQJ(NUM, STRING)
oprnd1(Expr) © =2]Al] 3 WAl mALA}
LogicalExpr op(int) =g]Alo] JAFXHAND, OR)
oprnd2(Expr) : =2]A9] & WA mw ALK}
obj(String) » 2lolBed] |d
MethodCallExpr | name(String) : 2toj¥.22] st
args(BExpr(]) @ gfojue2{2] 4o AZE QAAAE
obj(String)  : 2fo]H2g] H
PropertyExpr
name(String) : 2tojE2ia] &4 Y
Var name(String) : ¥H49H

(
o2 7380t} Multl0TimesS E3f 22 109
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(33 8)2 & = EVF Teold Ayeolt. ©A, 1A 29 &

g A Bt TreofAls S AHEAL resete §40 1002t A

01: res = 10

02: MultlOTimes ()

03: TextWindow.WriteLine (res)
04:

05: Sub Multl0Times

06: For i =0 To 10

07: res = res * 2

08: EndFor

09: EndSub

I 7 AFHo]A 2K oA

new BlockStmt (
[ new Assign(new Var (“res”), new Lit (10))),
new SubCallExpr (“Multl0Times”)),
new MethodCallExpr (
“TextWindow”, “WriteLine”, [new Var (“res”)]),
new SubDef (“Multl0Times”,
new BlockStmt (
[ new ForStmt (new Var (“i”), new Lit (0),
new Lit (10), new Var(l),
new BlockStmt (
[ new Assign (new Var (“res”),
new ArithExpr (

new Var (“res”), MULTIPLY, new Lit(2))) ])

1)

0 8 Java® BHE AZH|o]A] m2 sk FAF L

Ed

Mo

oft

_‘|7_

Ol

w2



E)

171 W&ofl, new Var(‘res”)2t= W49t new Lit(10)o]2t= A4S 7M=& &

wo] oAt oz 28 29 e dE 240 USolAls WS dmE

ofl o

A MultlOTimeseh=  o]§9]  &4E5 2&5k= 2ol &9, new
SubCallExpr(“Mult10Times” )7} ¢r&ojXict. th2o 2 3HA] &9 Zjolvaia] st
°F TAo] WEoXle S ATHEA TextWindowsb= 2fo]He2{2] o|Fi}
WriteLineol2t= e, reset= ¥4 QIAL oF 7S ®=th 2 &40tct A &
+ =27 f&9 Arraylist2 thEolFE=dl, o7|M+= Z717F 10]il new
Var(‘res’ )2 MRl g2EZF weoiidh. &, ol5 &Sl new
MethodCallExpr(“TextWindow™, “WriteLine”, [new Var(‘res”)])2 vr=r}. oOpx]gat
o=z ¥ 29 Iy = WEx oIt MultlOTimeszt= ©]&2 7H
golH, o8 ERE 8HMl E7HA17F Ert 225 0S O ASslof ste v L
2 BlockStmtE 7HX]A] =} o8& &8 ¥4 i7F 08 H 107HK] &7}stH 7HAR] &
g e EYE WEolEH. (& 5
Al ForStmto] W 4o gty 20l new Var(‘i"), 27|39 new Lit(0), £&23F
?l new Lit(10), 53t new Lit(1)g 7HIch. 79 £9 &&= §H5 Aedsh] o

o] olof]l tigt BlockStmtE TH=ol&ECH 7THA] &2 reso| 25 It THA] reso

M

L] o
o] +4& W& Al

g‘g
ol
ok
l‘l[‘
rII.
I
Mo
S|
o
=
=
)
z
D

Var(“res”), MULTIPLY, new Lit(2)) &4 +& E&l& TtErt o]l 7o F7F

-

5}0] new Assign(new Var(‘res”), new ArithExpr(..

0),

PN

L2 8 For= new ForStmt (new Var(“i"), new Lit
new BlockStmt([new Assign( ... )]).& UrSojXic}t o] BAS 7KL= dha Ao
2ArS new SubDef(“Multl0Times”, new BlockStmt([new ForStmt(...))C.2 Tr&=
ojRlct. FEAor (1Y 8t 22 R +& E7F HEojiH.

oAt o g, (Value)s AF&wor &ste= 220 s (& 7)ol4 Ad2]sto.
o] W= TATANA AHEE= Zo] obd siA7]of AliK(Eval) DA A AREE o]
PSolAltt. o] ZaE siE(ArrayV), Fo/d4(DoubleV), ZAME(Strv)E O-F

_‘|8_



A
>
o og, AIgH A~ Ag Ao AGH
/

ArrayV |arrmap : H|€ i
DoubleV | value DR AL AP TE
Strv v SR AFAZE

o gto] tjst 2e AL Akk(Eval) @A o] o] BrEoiAE Zol7] e (13 7)
e EajA o] 2eATL USRI WS M THR 59| “res

Z017] W2, A WA AltEs] grEoldl $

(Env)ollA] rese] gt I}, &0 EAIsH: reso] o] 100]atd, 101 25 &

3t %t 202 new DoubleV(20) 0.2 FHSof wigtsict,
2.2 1y W

7haret AZuo] Al mhAo] B3 EA(token/lexical analysis)e 38719 EZS wF
ofsol= {3t @ Entelfinite automata)s At 3ot 2 B M(syntax

of xgstoict.
x2ulo]a] a1y WAl WRF EZ AU 18 B0 Y YA ZzHE 9
Apol Eol] BIHsIAC. AZulo]x] mpy WO g o3 WA BAS TG A

A= ol At =9 (& 8)= 38719 EZ YAIE HERH Zlojo.

_19_



* 8 AFH|o]A] sfAM7|e] EF A YA
IF = “Tf"
THEN = “Then”
ELSEIF = “ElseIf”
ELSE = “"Else”
ENDIF = “EndIf”
WHILE = “While”
ENDWHILE = “EndWhile”
FOR = “For"”
TO = “To"”
STEP = “Step”
ENDFOR = “EndFor”
SUB = “gub”
ENDSUB = “EndSub”
GOTO = “Goto”
AND = “And”
OR = “Qr"”
OPEN_PARA = ("
CLOSE_PARA = "ny”
OPEN_BRACKET = [
CLOSE_BRACKET = "
DOT = u."
COMMA = u "
COLON =
ASSIGN = =
LESS_THAN = u<r
LESS_EQUAL = M<="
GREATER_THAN = “u>"
GREATER_EQUAL = >=r
NOT_EQUAL = <>n
PLUS = 44
MINUS = u-n
MULTIPLY = Mk
DIVIDE = uym
STR = ATk
NUM = digit* | . digit* | digit+ . digit*
ID = (letter | “_") (letter | digit | “_")*
CR = #\n” | 4"
END_OF_TOKENS = ngn
letter = [a-zA-Z]
digit = [0-9]

(£ 9)= 2ZHo]Ae] &

A Al & 59700 Akl

_20_



£ 9 22u]0] s4a7]] 18 YA

Program : := MoreThanOneStmt
MoreThanOneStmt ::= Stmt CR MoreThanOneStmt
| Stmt
Stmt ::= ExprStatement
| While Expr CRStmtCRs EndWhile
| ID :
| Goto ID
| For ID = Expr To Expr OptStep CRStmtCRs EndFor
| Sub ID CRStmtCRs EndSub
| If Expr Then CRStmtCRs MoreThanZeroElseIf
ExprStatement ::= ID = ExXpr
| ID . ID = Expr
| ID . ID ( Exprs )
| ID ()
| ID idxs = ExXpr
Exprs : := MoreThanOneExpr
| €
MoreThanOneExpr ::= EXpr
| Expr , MoreThanOneExpr
ExXpr : := CondExpr
CondExpr ::= OrExpr
OrExpr ::= OrExpr Or AndExpr
| AndExpr
AndExpr : := AndExpr And EgNeqExpr
| EgNegExpr
EgNeqExXpr : := EgqNeqExpr = CompEXpr
| EqNeqExpr <> CompExpr
| CompExpr
CompEXpr ::= CompExpr < AdditiveExpr
| CompExpr <= AdditiveExpr
| CompExpr > AdditiveExpr
| CompExpr >= AdditiveExpr
| AdditiveExpr
AdditiveExpr ::= AdditiveExpr + MultiplicativeExpr
| AdditiveExpr - MultiplicativeExpr
| MultiplicativeExpr
MultiplicativeExpr ::= MultiplicativeExpr * UnaryExpr

| MultiplicativeExpr / UnaryExpr

_2‘|_



| UnaryExpr

UnaryEXpr ::= - Primary
| Primary
Primary ::=NUM | STR | ( Expr ) | ID

| ID . ID | ID . ID ( Exprs ) | ID idxs

OptStep ::= Step Expr
| €
MoreThanZeroElseIf ::= Elself Expr Then CRStmtCRs MoreThanZeroElseIf
| OptionalElse
OptionalElse ::= Else CRStmtCRs EndIf
| EndIf
Idxs = [ Expr ]
| [ Expr ] Idxs
CRStmtCRs ::= CR TheRest
TheRest ::= Stmt CR TheRest
| €

M

xgulolx FRO| 44 ¢ B AT AL £ F2 Urol A
97 WAL webd EF uhE 84 o 2H(delimiter) 23}

AFg3tE o] ofiet 72 20| W Ay

i
(MU
>

m o fm

N AZzS 95t 597

oA

712 &5 M OAOA AFHo]A] 2T AlojsES EA5tY VIE =5
_]

ri

237 25 4

(basic block) 7|8t Aol JLtx9] mz 7200 2 WHalsty ¥vHE-2 Forelt WhileS =7
w If, 28, 271 Goto= HiA|ettt. 5+ Forg &A% lfe WSt 7|25
WY TEE og (23 9)¢ 2tk o] oo ofe 2L J|EEE0R upL EL

github®] MySmallBasico]| 2)Tt}.4)

4) https://github.com/kwanghoon/MySmallBasic/blob/master/MySmallBasic/src/com/coducati

on/smallbasic/BBTransform.java
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7} ol oy
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o
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- For#9]
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Ayt

| transform
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2. Forw% 7% (body) ol Tf

= transform

Forw9 body

ol

it 7]

=
=

4. HashMapo©] &0

o

o)
o)

TP

o

Gotow

St
=
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=
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gl

[

171 9

[9)

]

23

520
5=

o] "t}. o] miEe] Ao

EFA7IE AL

—a

S

ChAl Solox] oH= WE o] Alof

o

A

2 (trampoline)

|
=

A e

o] ZE9] eval epe ¥

=

é_‘!_

c2 ig

™

L.
a

=
LN

A 7]

c}h. $L09] If

7

=
e

I MEelE (currentlLabelo] 7}2]
o
=

{

Block block = blockMap.get (currentLabel) ;
o
_25_

i oAl $LO
cH2d 10).

o $LOO

“Smain”;
o

=R

o

a

=

=

ot

eval (env, block);
o

=

A
=
=
9]
=2
=

initialEnvironment () ;
=

label
o|H Goto $LO
i $L1

while (currentLabel != null)
5

currentLabel
(£ 10)9] of|A|oflA $main 2}

env

a

Goto $LO

=

RF

+

o
=

10]

= 01
= ’
L

=
=
R7

|

o

(blockMap)+=
ol A
Goto $L1

stct.



driver code

while loop

eval $main

eval main block

$LO
eval $LO

eval LO block

$LO

eval $LO

eval LO block

$LO

eval $LO

eval LO block

$L1
eval $L1

eval L1 block

o
o)
Tl

80

e oA S A

3]
¢}

o, 22doldlol A Tt §A

0]
AA
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AN}
N
B
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w
o

A Bd9] 3t 4562 wdhs oA

01l: txt = #123"
02: num = txt * 456

03: TextWindow.WriteLine (“Calc Result: ” + num)

a8 11 A& & "Wk A oA &}

C/C++/lavast 2+ AAofol AL ojo} e Zrlo] 5 RE|x| Fir} TLejit AR
ol Ao EA ¥ Wah AAlo] wet o2 2 2 9Tk BAG 12370] LA}
12307 WA §, £ 4563 oA 560880jeke ATE JHAIch At W

4
B gl R0l Fold 9o o] 3L 002 A

o 2x1 ERRlo] golN g EiQlo] oz wig
the (29 12)s 2AE B9 gt #1232 119 2AFo= ARgsto Hd B¢
+AtE “txt is true” S, ASlY H& “txt is false” S Est= o Ao|ct.

01: txt = #123"
02: If txt Then

03: TextWindow.WriteLine (“txt is true”)
04: Else

05: TextWindow.WriteLine (“txt is false”)
06: End If

REVIESS

odk

Wgk 1A oA Be

(13 12)9] oAle] A2 PAIY “ext is falser’} O] Ech
txt7} “Truen9} k27| WjRo| Elseo] 2AHS MPRITE txt7t LAAo] opd A

=2
2 1230]0= FUst Ayt yRo}h C/C++o A= 02 False, 1S Truez= MG

S QAR ABHol Ko AL “Truenal BAIAT Th2r] mEo] Asloz mk

»

¢}

et

&

o
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01l: arr = “name=mysmallbasic;year=2019;txt=hello!;”
02:

03: TextWindow.WriteLine (“arr [name]: ” + arr[“name”])
04: TextWindow.WriteLine (“Yarr[age]: ” + arr[”age”])

05: TextWindow.WriteLine (“Yarr[txt]: ” + arr[”“txt”])

29 13 34 § HE 45| oAl s E

(2" 13) Zo| arr9] “name=mysmallbasic;year=2019;txt=hello;”=S Tj
b, of 2xtge AolEe()e JlEoe vjde] qelact 3ol e Ut -8
oA HE QEAQ} groz e Attt &, o] Hi¥ ¥4 arr[“name”] 2 &

AtE “mysmallbasic”& 7HCH SYUSHA arr[“year”]+ +AIE “2019" %,

o))
IS}

ol

arr[“txt"] & 2AY hello"g 7HAT 9tk ol ABwolxe 2xfdolA
oo met $Ho2 PA/A%, B ujER WE P 4 9ou], oz /A
2. 8e. ddold BAGE WEE 4 ok

25.2 AZWlo|A] S § W 74

—

ARt HiE2 Z1(EAh ez It qrolA Hel ojet Zol A "name’,
‘year”, “txt’9] ¥ Y47} “mysmallbasic”, 2019”7, “"hello“o]H, o] HjEL 7|
oF WS SEE FEsty 72 HiE ¥as AMuZEcR fuste MY XD

“name=mysmallbasic;year=2019;txt=hello” 2 7Jojdct. XY vjEL 7](EAHLt
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A e widle] (BAtde wighd) e ujgst oz Yniststol
oh;}‘
B AAbe olagats pEstl ge Extde Aoldch whaby fA opy

2} BAlEE Bjge] AALE ALY 4 X, MAlol BAIUE EAY 4 Ut vds

rio

=

]
e

A
e

%

ARe ALgE 4
Fn2 BE Wie} vlE il ¥ BAY U2 A7|HES Yool gt

wheta] RpulolAjeh 2ol W(Null) 3 3185kA| erh

AZH|o]Alof A EfY IF e WS AYsty] Yol = aor AMIH & Qe
47}X] E}QI(T)S number, string, boolean, array(T)z2t st} X102 viR]= EFY

S 722 ujx|E oz ¥HEsts gHe (1 1)

I 11 AZuoln] Bty W Wy

=> number string boolean array
number (1) (2) (3)
string (4) (5) (6)
boolean (7) (8) (9)
array (10) (11) (12)

(1) 123 == 123.4562 “123" = “123.456° 0.2 st

(2) 2 AL 714! "False’& Wt

(3) & RAME 9A7T Sl Higs wigh

(4) A1 21 Q= XY “1237 = 12345672 123 E= 123.45602 wHFH
T 99 BE FAMER 008 weh (of: ¥ FAFE 7, "abe’)

(5) HATALSE HwohA] 1l 24 S vlud o "True' 9t &YUstd &, ofU® 7
Aoz weh

(6) b At A T2+ TAIES ZI(BADSE Q] uiEQl wide ®gh o]t

weisto] ofdfo] AAE B AW st
(7) &t AR w007 W

&)
o2
rlo

“True”?t HAlL “False”
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a

L L5
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luc
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[

ks
A7

9

P2 1 - arr?] 242 1 - 092 B8}Lo]

LS

s

o

1 + "True oAl “True”& At E}
A

=

J02 g 2%

=

=

[

o,
tol wjge 2Aide wweln (1eln 24 1E BAIEE iR o

o}. of

[9)

= =
=2 =
ol

o

et o

=2
ko] 1 - “True”9]

3F Rl e 1 - 0o%
dg AR HHLH 2% 0o] FE22 0 <0

AAALS A} O
2 A4
“abc” < “abedef”

A
e
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o
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5
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A

Al

o] ol A

o
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= Aojglof gct.

“0=123;1=456;2789" ZAtI S vjd #

“0=123;1=456;2
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o g 2% 9tk olo]ARALE AZBulo]xolA FAt] Yoz Hojstu e
SHOISIoAT). o2 ARasIAIR DlREt EFY) WgHo] Rfo7} m2 13 AY 7
Fe Zoh. mebd WaHEE Hopst Qlojof AR e Ao

P} SYstES WFT 4 UL

J

>
kU
ol

ook

Y,

3.1 J2|™d A o}7|=lA]

AzHolAoA  Alaste gtojHeid] & 2jmlA 2tojHe{2|o] 7Igto] Hi=
GraphicsWindow”} QIt}. & o] Z2fHA 2to]def2|et WL o] AFH|o]AloA A
55he #F 2tolH2{d] Shapes, Controls?t Ut} F 3719 2fo]Be2{2|7} st
T A Ao mEEofof s17] wizol 2ojof JES o] &3ttt thge (1Y 14)=

Ho]Al oA AlEsh= BE2to|He S o]geh I A e ol

01: shapel = Shapes.AddEllipse (70, 70)

02: Shapes.Move (shapel, 20, 20)

03:

04: controll = Controls.AddButton (“hello”, 40, 20)

05:

06: GraphicsWindow.BrushColor = "Gold"

07 : GraphicsWindow.FillRectangle (0, 0, 200, 100)
I 14 22 A 2tojHeg] gofo] A5 oA

N
£

o] m2IWe Azuolsoq AP (1Y 15)% T NP AL W]
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(13 14)= Shapes, Controls, GraphicsWindow £AZ2 AAESo|e Bl

— a

1, GraphicsWindow= & ApZFgdo] 7P opdjo] 1A Qa3 T
o] &35l Shapes?t Controls= GraphicsWindow?} 18]X]= go]o] 2
B | Small Basic Graphics Window = *
a4 15 2" A gjojdeje] == T8 ASYstH

JZHH Shapes?} Controls 2holHe2{g]= 22 goJo] Afo] THAX] €Qls

To7F . (Y 14)9] =T8S o2 ARgste] 43R 24l

DA Btloe Tojgel MM © ckg (2 16
o},

B | Small Basic Graphics Window =

—_

13 16 2ojof Q1S ¢t ==Y

_32_



)
2a)
F
Flm

(23 15)%= 27| Shapesg sl 123l o] Controlsg &dl 1

ASol EAfstY, A= oMo met g2 Sl 4 Qo ol2jeh 22

+& A2 &ol, oolAagHo]Al> A WA go]ojo GraphicsWindowo] Tfst T
d= 129, & WA 2ojojo] Shapes, Controlso] Tjgh &S HojFCt.
Ofo]AZH|o]Al 2 QEAA ATmEQO]Z 2lo]Helg|9] &7go] 7ottt o] HE

ojgdl RHEAS Yk =G olHY S /st 1§ ZAHA Aol BAR]=
Chart, Graph, Video 2to]B2{2|7} Ql=H|, ol AzH|olA oA A|Fsh= 2to] B
7F o7l miEol Al ¥A 2olof ge F7hetRe. (2™ 17)2 opolazH|olA
of J2m A gtojBefE o]&sto] 1A= gojo ASS BoEH

01l: myVideo = Video.Play (“some url”)
02: Video.SetLocation (myVideo, 80, 70)
03: Video.SetSize (myVideo, 480, 480)
04:

05: shapel = Shapes.AddEllipse (70, 70)
06: Shapes.Move (shapel, 20, 20)

07 : GraphicsWindow.BrushColor = "Gold"

08: GraphicsWindow.FillRectangle (0, 0, 200, 100)

2 17 2 9 tojBe e 2fojo AT oA

Helstay.
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|£5| Small Basic Graphics Window = [m) x

Layer 2: Controls/Shapes .

\ . Layer 3: Extended Graphics Library
e (Chart, Graph, Video)

23 18 iy 2fojdeg oo ASk:

3.2 dafja A alo]Haja
o] MM ARuo|Ro|d HEste EFE ofolueje) F 1ejma efo|ueizgl

GraphicsWindow, Shapes, ControlsE AWsty, 229l EXJof| tfjsf| A Hstct.

3.2.1 GraphicsWindow
71 718o0] EHe Jgj™A 2to]¥ a2l GraphicsWindowo|t}. o] zZjo]B2{z]:

JeiEA e sty YR, o ol AREARE AL AL B, AHE 59 =38
244 338 & 9t} GraphicsWindow: Java®] JFrameg ©]85to] 3tHES Ho
o 281 =ge 2944 "HAEE A7) YA JPanels  o]&giTh

GraphicsWindowol| Al A|&-5t= ef= o3 (& 12) 2t}
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H 12 GraphicsWindow zo]E2{2] &4
B4 =%
Clear T Aol BAE ZE AS A
DrawBoundText | A]7dgh Y&[o] X|7dst Zo] e <ol ZAt ‘A
DrawEllipse AgeE Yol Bt s 19
Drawlmage A7get fIRlo Dde #A
DrawLine St XA & APoz AXdE 1Y
DrawRectangle | A]7d¢h #}x]of| AMAE S 13
DrawResizedlmage | A]&ASH Y X|of] A|AsH F7|2 TS JA
DrawText A3t YXlol SAF EA]
DrawTriangle | A]73F #A]of] Ad24¥e 13
FillEllipse AI7dgh Ylx]o Mol Al EtdE 1™
FillRectangle AI7dgh $lx]of Aol AR AP ES 1™
FillTriangle AI7deE SlRlo Mol ARl S 1Y
GetColorFromRGB | Z20]Zl RGB2 M-S qh5o] whdl
GetPixel A7dgh Yx1e] oA ARArgh gt
GetRandomColor | B3 7153 Qlojo] Al wigh
Hide 23 F s4
SetPixel AgeE YRl At Moz As AZ
Show s A 'A
ShowMessage HIAIR] A} A

L ohgae WA oWlE FhE

p s

a

_35_

GraphicsWindowol| A= 7| 0} W&l o|HE 0O} AQ} Wizl oWHEES 2
1 9lct. 7]HEet IY oHlE 42 vh= KeyUp, KeyDown, Textlnputo] Q10
gl= MouseUp, MouseDown, MouseMoveZ}

T}, GraphicsWindowol|A] Al&st= Hae & 18712 o229 (& 13)d) 2ot



# 13 GraphicsWindow zfto]Hz2{2] ¥4
R e
BackgroundColor | 2= #o] uj7dM& HAstAY 712
BrushColor T2 Ao =S AT uff AFRE|= ABAF
CanResize Jf ™ Aol Alo|RE2 o Ag ZA3F A QJx| AR
FontBold | 2 S FAZ AAA| hat A%
Fontltalic | 2Xg 712% ZIAlo] tjat A%
FontName At8E ZEO] o2
FontSize 2R 9] F7]
Height aefm o] ol
LastKey T2 AofA oprjgto g =2 AL =2 7|
LastText Jej= FoA] opxjutoZ Qlalw] X}
Left JefE AHo] AZ 93]
MouseX Qo) Aol ulesh ofeo] x& x|
MouseY | Jef Ao u]2d okgA0] y& ¢4
PenColor J2g Ao 2L 7 o AFREE= MAF
PenWidth T Ao =¥ 12 off AFREE HHo] &
Title Ji" Aol M=
Top JeiE Aol Y% 1A
Width Jj" Aol 14y]
GraphicsWindowsS &3l 72 4 9= =3E He2lst7] ¢Jsf = Qst ohokst A
2 JHL Yt Cmdetes 42§22 ALgst, o2 Aoz 18%Rs] 9
Javadl M E@sHe AR A ArrayList® AFRETh 2AZelA Cmde oheat 2

F4elo] gict.
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private static abstract class Cmd ({
int layer; // layerZ} 124 S
boolean show; // =30l HoAX|of ojgh 3t
int cmd; // draw/fill A, o, Az, Apzbs, ®HIAE
double x, y; // x, v &t&
float opacity; /] FHE
double scaleX, scaleY; // E/F4A

double degree; // 3™ 2t

ZPH0E WRF HYSL o AYITHYAL Wste] Wadt F/YuE AP
o2 Sol, Mg Jalx Aol AR (1, y SAF (2. y2)o] FRE AF
slopgith. T AR Jelt 9ol AR dul(width)et fol(height)2 A%

b1
slof @tk Cmdg #Mgstel cheu 2o Fejrz Y 4 9k

private static class DrawLine extends Cmd {
int x1, v1; // Start Point

int x2, y2; // End Point

private static class DrawRectangle extends Cmd ({

int width, height; // Rectangle Width and Height

o]9} e Y= 0]85t GraphicsWindowo]| 4] paintComponentS &5 =3
= Z2{&t. paintComponent= 7|20 & GraphicsE ©|-&5HX|¢t, A9 &7 &
of oYt JFAHE AANE7] YA Graphics2DE  ARESHof  girh

GraphicsWindowo]|A] +3st paintComponent= 2 (2 19)e} Zct.
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public void paintComponent (Graphics g) {
Graphics2D g2 = (Graphics2D) g;
for (int layer = 1; layer <= 2; layer++) ({

if (cmd.getLayer () != layer) continue;

case DRAWLINE:

g2 .setComposite (AlphaComposite.getInstance
AlphaComposite.SRC_OVER, (float) opacity);

g2.rotate(java.lang.Math.toRadians (degree),

((x1 + x2) / 2) * zoomX, ((yv1l + y2) / 2) * zoomY);
g2.scale(scaleX, scaleY);
g2.setStroke (new BasicStroke ( (float) penwidth) ;
g2.setColor (new Color (color)) ;
g2.drawLine (x1, v1, x2, v2);
g2.rotate(java.lang.Math.toRadians (-degree),

(x1 +x2) /2, (yv1 +vy2) / 2);

12 19 GraphicsWindow?] paintComponent &4~

3.2.2 Shapes
GraphicwWindowo||A] A|&-5h= ofgst =332 1

2]
=
7} Qlt}. Shapes GraphicsWindow®} th27] =g9o] Aut AME Ash= Zo] siut
=

AN
2 Fodtts Aolde 7M. B EYS 4R Ao & & Qe Ve
Als-stal Qlth. Shapes 2polB2igfoflA Algstes e Had (B 14)% 20
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# 14 Shapes gto]Hz2{g] &4

R A
AddRectangle Jj" Ao AL o
AddEllipse T Aof gdS I
AddTriangle T Ao Azgs O
AddLine e Ao] Mg 13
AddImage J= Aol o]ojx]E 1
AddText T Arof K] AHA
SetText HAE T30 FHS HATH
Remove T3 AbA|
Move =¥ AT YR §7)
Rotate =3 3A
Zoom =g sol/Ex
Animate EdL X Ast YRR &A1
GetLeft T A A 7|50 £ Z ojuiz) v}
GetTop JTA AL V)1E07 =] & ofmzt vist
GetOpacity Tyo] B digh
SetOpacity TYPo] EWe HA
HideShape =g &7
ShowShape T B®A
GraphicsWindow?} =35t £33 T2]7] )20, Shapes £35F CmdS E3] A}

Alo] O34 =93 #ejsttt. Drawe} Fillo] sputz Fojof 57| mj&of ArrayList
o] &5tH, o]& Fo| 185+ GraphicsWindow= HashMap& o] &5 =&2] o]

T}, 5t GraphicsWindow@l= T2 7] Shapes= &

au
I

&
H1
ogk
L)
[>
|m
i
4o
2
r o
G
o

ok
o
|
i)
=

o] 9= olgZ Wrdsh=dl, AddRectangled St &
“Rectanglel”©|2t= =39 o]5Z YHEslEtt. &YUsH AddTriangle

=
H ¢ AddTriangleS & 4% “Triangle2” S Yt

]
H
'_l
Q
(=]
Q
'_l
()
R
o]
rII.
&
ot
—_
=2
r&l'

sttt

_39_



3.2.3 Controls

>
oo
)
1o
02
fol
bl
oo
ok
>
39,
rr
Z
Flm
i
| >
|m
g,
[
|
2
o
_0'1_5
rr
e
(@]
=
=
O
7
o
o,
|z
i)
iC)
N
N

g4 K
AddButton 2 Xof] HE =7}
GetButtonCaption | #H{E0] e HIAE dist
SetButtonCaption HEo| AtdE HIAE MHA
AddTextBox T2 Ao RIAE e Z7}
AddMultiLineTextBox | 22 Ao TextArea F7}
GetTextBoxText HAE dCo] AbgE EAE dish
SetTextBoxText HAE Lo AtdE HAE A
Remove HE/HAE T A
Move HE/HAE TE o5
SetSize HE/’HAE e 37] X
HideControl HE/EIAE dC &7]
ShowControl HE/EHIAE e JA|

Controls= A}8-A}e}o] ArsxtQS A|Zs}y

E, BAE Teof golPg FL Bo) oNES AFHCH 121 o] oME AE

£
Mo
=2
)
Flm
mjo
ul
Jqu
bl
o
£
1o
o
=

= LastClickedButtonl} LastTypedTextBox ®H4E A|E3tth Javaolil= 2t

BlEo] 2T e o] oMES MAEY] UM oE 2AUE B AU
ZFofo} gtk Teup A2ulo| Aot vEo] thgt oMES MHsty] sh olWE
gAug shbH grEelE Bast Qicks Zol 2 SAolch (13 2002 A2l

oA HE 2o tigh oJfIES Thso] & ofAoltt.
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01l: first = Controls.AddButton (“first button”, 10, 50)
02: second = Controls.AddButton (“second button”, 110, 50)
03: third = Controls.AddButton (“third button”, 230, 50)
04:

05: Controls.ButtonClicked = displayPopUp

06:

07: Sub displayPopUp

08: clickedButton = Controls.LastClickedButton

09: txt = Controls.GetButtonCaption (clickedButton)

10:

11: GraphicsWindow.ShowMessage (“Clicked ” + txt, “Event”)
12: EndSub

T3 20 Controls 2to]E2lg] o|HIE HZA oA

wojETh 74
o oixgtoe 2

BEEIaY

qu
rO
1o
a
(9]
=3
[@)]
<
e}
O
o
o
T
o
>
i
w2
_EL
he
[E
®)
O
3
=1
=
o,
wn
B0
S

first bution || second buiton |

third button

Event X

Clicked second buiton

[=e]

12 21 Controls gfojB2ig] o|HlE AlSH3}H
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3.3 2™ A ofZ|EA: ojyuo]H 7|5

Jdmat 20 Mols el WA 2P 4 Ye oyt 42 KD Yt
2 % Jemaeh w9 2fojuefe] ShapesolAl: Animatezh: F4ES A3
ofgfjel (& 22)= ofyuo]d 7153 o]&sh= CoAl= (0F 23)°] AeistH S Hof
L.

. Set boxes ...
For r = 1 To rows
For ¢ = 1 To columns
Shapes.Animate (boxes [r] [c], 0, 0, 1000)
Program.Delay (300)
EndFor
EndFor
a3 22 ofyuo]ld 7]s oA
o Animateets 35t Zolzl AZHEQH Folnl AR =@o] o|Egitt.
=g,

(28 22)0|A] AF&E Animate &4+ 1E 59 boxes[r]c]E (0, 0)22 0]

7% 23 ojuslold 715 oA Aeyeie
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Animate &%= F0jAl AJZFo] OojalEl o ERE ubR Zojdl ¢AlR olEgTt
z0]&l A]7to] Qo] oflztd o] T3S ActionListenerE E3f Z0]&l 9JX|7}A|
Uieol ol%slA ek o] AnimateZ #sl7] 9o AlolH ATol: Timers
o] 85}o] ActionListenerS UZSH £%TH Animate 3= 5 47h9] QIALS gb
tr R WAE o5 £do] o2, £ WAL o5 Aol x&HE, A WAL o
=3 9Jx|o] yalE, Y HAl: ojyno]d-S AlSESH milliseconds ©9jQ] 3He wr=
Ch.
class Shapes {

// arg0: ofydo]ld3 H°dE shapes °|&

// argl(x), args2(y): o5& x, vy &t&

// arg3 (duration): ojydo]HS AISHE milliseconds

static Animate (ArrayList<Value> args) {

// cmds

MyActionListener animate_

javax.swing.Timer timer

action

HashMap©|A] Shapes °0|&2& &Edf = A E 37|

new MyActionListener (cmds, x, y, duration);

new Timer (100, animate_action);

Timero|A] O|HIEZ} WAHGIH ActionListener® actionPerformedS E35f

=gol  ols¥  HXYF  AsHAlAL repaintE < 2E%ITt. Animate®}
ActionListener+ Uhg (Z2d 24)°F Zo] =0l Q. 9o oA

MyActionListener Z4X|S A§4J5tH,

AE AT

5% £

_43_
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static class MyActionListener implements ActionListener {

int i = 1; /7 BA vred sl
ArrayList<Cmd> cmds; /] 2Ad THIYAE
int times; // SEE 3
double x, v; // x, v &1

public javax.swing.Timer timer;

public void actionPerformed (ActionEvent e) ({
intn =0;

for (Cmd cmd: cmds) {

Xx =cmd.x + cmd.x / times;
vy =cmd.y + cmd.y / times;

cmd.Move (X, V)

}

panel.repaint () ;
if (i > times)

timer.stop () ;

2 24 Animate 4 19

OIA

Animate 45 3l =2 ol o 7|EY HR|AA olsZ AHRAE e
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%
)
2
rg
b
S
=
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N

Al d7dslia+ Animate 7t RAFAAGA o] FSHA|RE, QY= A7t

mgTao] Lejal: @4to] gint.

L.
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Al 4 2 2folBE] opF|HA

—

opolazH|o]Ae] eEAA Z2AE O VYAt Folste] HA 7]od 4+
Al g Aoz Y 2folHe2]E AlF sttt ArUE oA ot
7 etolEel2] S st stAEe S0lE =0l 2P wS2 7Ista A=t
Lol & Zlojt}. 7IE AZH|o]A] wF 2folHeio] 1071A] M=z 2to]Heid
Assert, Chart, Database, Facebook, Graph, Hamster, List, Tree, Video, Weka
2 F7t2 2 Jhgstol 2aste vhe Aokt

9% JjERtrt o] mexleo] Fojste Aze 2tolu g Agstn Z7tstriet
= ojn] e ABuolr sj47le 1Y BHL WA YES =Y

e 25 2AE a0 ok

ksl:

71RRQl TAL Cheut o] QR 4 itk 72 Aol s o] 3 AAJS] AP
.

m 2=wjo|xe] 2} afojuafeli Apu F2Aolc),

m oluee] P4k o] Fejro] WAL, 2olueje WAk o] FAY Wy

#2olct,

ZI2AoR MzE 2folHeid]s FYeh olF9 Aht ZiA= A4St 2fojde
] FPAESES Botese Xt If7]X](com.coducation.smallbasic.lib)of] L 3FA]Z1CY.
AFHo]A] 2 Oslof|A o] 2to]H2{2|o] ghpoF WS o] A0 FA HlAEe}
AR W W2 PRSI olelgh WAlOR eloluelels Y3t At FHAS UE
W Atel 2] &3 d(Reflection) oz 2tojHefe] et Has HIote s £
a2 Qlth ol & =0l 2FHo]A siAM7|A (2™ 1)9 GraphicsWindow.Draw

ResizedImage 3 &5 J3dotes 9HHE FXE  “GraphicsWindow” 2}

m°"

“DrawResizedImage” S ApH} ZH4H Yoz sig Zfaet Hacs 2z A
of 2 &3

4.1 2 efoluela A5 A

HA (3Y 25)= 2ol &45 Adste dolt. 7|20z AgHo]A] 2f



oluela] g4e] QA 2 AR 2 Q] hEo] BE eloualel gaol st
AR E= o4 79 AAE2 Java®l ArrayList<value> Ef¢}9] ZHA| stUE A
gsto] HATICE elojnele] F4o] QAP} 9 WE o] ArrayList<Values 78
AlE BF=ol FA0F ¢ttt o] of Values AZH[o]A] S Javaz HASI= ZHA

StrV, DoubleV, ArrayvQ] 7|dl Z2jAo|ct z2tojEa] o] 2|8 Fro] Qlch

H Value SAZS 2tojBeig] &45 JTiste Hlaco] HERIoR A4t

package com.coducation.smallbasic.lib;

public class GraphicsWindow {

public static void DrawResizedImage (ArrayList<Value> args) {
if (args.size() == 5) {

Value imgNameV = args.get (0);
String imgNmae = ((StrV) imgNameV) .getValue() ;

panel .DrawResizedImage (imgName, X, y, width, height);
}

else

throw new InterpretException (“DrawResizedImage:” +

“Unexpected # of args: ” + args.size());

efolmale) o4

AN 2jaE0] =t

-

S

st A2 ArrayList<value>

uju
4
ot
ol
o
ﬂr
=
B
[
2
>
2
djo
lo
il

AXL 7485 7he®she Aot GraphicsWindow?]
DrawResizedImage+ QIAF 5717} Ql=A] &Ity QIARS] 77 of| st 7H4
7l h20H InterpretException of|2]S WAAIZICE QIARe] 7R47F Z]ohist 71t

DRI 2} QIR] Bt ZAFSEL AA| 1R 2 7AWt GraphicsWindow.

_46_



DrawResizedImage®] A WA] CIAl= gtrvo|t, o] E}QIOIX|ZS &Holsty S 7
Hoh, J2]a 2]’sfoF sk }O] Qlt}H A= strv, DoubleV, ArrayV > E;'l%

Efgjos A g Fol gt

ro

42 =p§ foluaje] Wa Ay

GraphicsWindow.WidthQ}t Ze 2lo|Ba2] HLE 1 2 e XA 2 2
olule] ogo] Bt W4 ol20] BAIAS APl 2lEely W e Eal AA 2}
ojuzie] HAE xS 7et 27|15 Aottt T2y 2tojEed] HaE OE
sloluzial @ag saett AT cfe Aol Atk AZuolx] mz IUoA
GraphicsWindow.Widtho]] Z& A|AstH Y= F7|7} vt2 HAPECT}H o] XS
A4st7] SlsiA 2to]Haf2]o BFEA] notifyFieldAssign 4SS LA
T8 s A7]o|A o] 2tojdHef2]o] M-S ZAlet tha o] 45 =&st J3Aleh W
& Olg2 LHFEF AR, o] dart 2 EEHY Atz v iAld W o
22 wlekn AR IS WAHSHE ML AT & Ak 2olze WaE 9
7] o= notifyFieldRead &5 Fo] 28 S|A7|oA ¢S ¥4 O|FS
ety sjolaialolx of wso] g vle] AHNET g Sof, Aguolx] =

2o GRS =HAZ o si47]oA Clock.Date 145 247 Ao clock 2f

|t

o]2212]9] notifyFieldReadS Z&5I0] Al Iz AAsE o5 o] Bligs
et ¥aE oFr] {9 2folEefy] " F4Ql notifyFieldRead?t

notifyFieldAssignd e (O 26)7t Zo] AAJstH =t
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package com.coducation.smallbasic.lib;

public class GraphicsWindow {
public static void notifyFieldAssign (String fieldName) ({
if (fieldName.equalsIgnoreCase (“Width”)) {
double width = ... set Width value set ...;

... change the width of a window ...

}

public static void notifyFieldRead (String fieldName) {
if (fieldName.equalsIgnoreCase (“Width”)) {

Width = set a value for program to read after this call ;

public static Value Width;

sfojuele|S ALY ot Afub 2]EAME AbgsHs Zlo] hA ulEEAY 4
oot 39 w80 Bme AMdsh mao] AL SIS A Wl 247t &
Al ghct. ool Aguol Kol A MaYEt m2 TMo] naj A& Aol ojele AL gl

o

ot FE AT A7) PES AL PR WHAA A2eo]x] Zz2 I

RHE A} T2 WS MG A
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>
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71EY AgHo]A mE tolBYE olef Z2 X0 SRof AgstRen, o



Zfo] B g g
Array Array functions
Clock System clock functions
Controls Button, TextField, MultiLine TextField
Desktop Desktop wallpaper
Dictionary Online dictionary
Flickr Access to Flickr photo service
File File and directory management
GraphicsWindow | Graphics functions and variables
ImageList Image management
Math Math functions
Mouse Mouse cursor and button properties
Network File download
Program Program execution controls
Shapes Movable graphics figures
Sound Sound play, stop, pause functions
Stack Stack functions
TextWindow Text-console based input/output
Text Text manipulation
Timer Timer functions
Turtle Turtle graphics
J2)0 gkolA Mgt wAo] efojueie] pxo] Wiol AYat by elojueie
A= (B 17)7 2t} Assert, List, Tree, Graph 2to]lB2{2]+= AS35E A2 7
95t 11, Chart, Database, Facebook, Hamster, Video, Weka zfoj¥z2ig]=
A oEas AREQS g3l Apsiact

% 16 A2Ho]A mZ& 2to]uaie]
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% 17 22u]0|A] 8P elo]Haie]

2fo] H.2f2] a9

Assert Assertion functions

Chart Chart drawing functions
Database SQLite3-based Database functions
Facebook RestFB-based Facebook functions

Graph Graph functions
Hamster Hamster Robot control functions

List List functions

Tree Tree functions

Video Video player functions

Weka Weka-based learning functions

_50_




Al 4 7% AZdlolx g B =AY

Al 13 22Ho]d sj47] &

o

|

% AoA 7IEY AgHold 1Y Y s¥EHE AFSiMYIE wEY] Hsi Z
FAlES =2stt. o] ZollA o] s/dS A RAISHEA <o, 2fo]jEe

2, 19 ¥4e = Jiget e 2t

|A

Q

!

1.1 ofo] AZwo] &l Tjui7]
ofolagsne AZuola T o)A T8l 7|58 AEsHA] ot & BAP}

AgHo]A] 2] Aqlo] SFojut £ AFY HAe S HUsk=d o250
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k 3 MySmaliBaic E! H_E %E EEE Alji‘]l. =
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@

{ Boimen '_ﬁ 1 L9 I EIp]
- S| = 1o |
WESHA BN AR OENEeRAR < B SeHIA | ®mAL | MDA a8 | Owm3
1 "urth $ | S
turtle fractal test /ma " !i #—— Ll e =50
angle = 30
delta =10
distance = 60

Turtle.Speed = 10
GraphicsWindow.BackgroundCalor = "Black’
GraphicsWindow.PenColor = "LightGreen"
9 DrawTree()

10 Sub DrawTree

11 If (distance > 0) Then

@ 32 _ Turtle. Move(distance)
13 —
£ B S

14 Turtle. Turn(angle) [=]

15 Stack.PushValue("distance”, distance)
16 distance = distance - delta

17 DrawTree()

18 Turtle. Turn(-angle * 2)

19 DrawTree()

20 Turile.Turn(angle)

21 distance = Stack.PopValue("distance”)
22

23 Turtle.Move(-distance)

24 Endif

25 EndSub

26 -
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Ofo] A=2Ho] Al Cjw o] 1AL (13 29)9t Zrh tj¥A AHH|2 AlsHst= Xxjuprt
2}71A(Java Virtual Machine)}t tj®#|7] tjilo] g AZu|o]Al ma 729 AlsHs}
L XA A Wro] ma g AoA EAE) o] = RHPZIAM A= JDWP(Java
Debug Wire Protocol)S EsfA] AZH|o]A]l mg 728 5Ad7]0] Als) 1AL Ofo]A
=to]A] IDEOA Aojstal BUEY & 4 Qloh. dyd] oy =239 Ae) Ay
= Alofstal BYE s sl AP HE7IAl & AEE0]A(JVM Tool Interface)
7t "@strt. o] QEjEHo] AL Java JDKO| xgtE] o] AA|E& toolsjar TAA A
Sttt

oto]A=ZH|o]Al IDES] WA 7]=& JDI(Java Debug Interface)S EdiA Java
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ofo] 220l xle] mpy GAO]A £A5 AZwo]d] mg ] & WS ARE Java
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= = & Amen - Lal-t=El
| Pl e I feam,
MEmEA WA ME  OEOES2 M| | ?”9 | mEHEZ | A ol CRAOER e | Cled
B _1 rows = é - e
2 columns =8 S As &8
3 size = 40 CECTN [ = e
4 baxes]a)[5} [Rectangie29 =
5 Forr=1 To rows | boxes{4][E] Rectangle30
& Forc =1 To columns 1 boxesi4l(7] [Rectangle31
7 GraphicsWindow. BrushColor = GraphicsWindow.( | -:zm:“gzﬁ
8 boxes[r][c] = Shapes.AddRectangle(size, size) 'ﬁéc,'a,;qlé{q‘,'
9 Shapes.Move(boxes(r][c]. ¢ * size. r * size) [ boxes|E)3] [Rectangie3s
10 EndFor | boxes{S]4] _Rectangie35 1
11 EndFor | baxes|S)[5] [Rectangie3?
12 | boxes|S)6] [Rectangle38
= boxes[SH7] Reclangle3g
- 1: Forr=1To rows boxes[S]E] Rectangied0
Forec =1 To columns baxes|E)[1] Rectangied 1
15 Shapes.Animate(boxes(r][c]. 0. 0, 1000) boxes(E)2] Rectangie42
16 Program.Delay(300) | boxes[)3] [Rectangled3
17 EndFor | boxes[B]4] [Rectanglesa
18 boxes{E) 5] [Rectangleds
i EndFor boxes[B])[6] Rectangie4t -
4] I v
Java Virtual Machine (JVM)
\ Java Debug Interface (JDI) Library .

Java
Debug
Wire
Protocol

Java Virtual Machine (JVM)
JVM Tool Interface

N
¥

a2 29 ofo]A=BHo|A] Cu|A P
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(2) 2 HES 29 MySmallBasicDebugger 22|A A S AAIFHCH

(3) MySmallBasicDebugger Z2jA0f|A ProcessBuilders &off AT 4t

2SS A Z2AAS TeEn ¥ REf ARPHGTIA A S92

HS,

2 o2 FYstel 54

1]

-

“-agentlib:jdwp=transport=dt_socket.address=localhost:7070,server=y.sus
pend=y’7} Zo| AIFEct. 9 SMAY 2ASAS F5) vpo]a2wo]F] ]y
7| m2A| A9} vfo]AZuo]F] oy L2 IS NPT n2AAS AR

(4) DI QIEH o] A5 th27] {5 @4~ DIScripts &850 jdiScript XS
g ()04 THE ) i ZRAAZ oItk

(5) jdiScriptE £38f ¥ T2 AA7F com.coducation.smallbasic.Eval Z2j

A 9] eval(BasicBlockEnv, Env, Stmt) O £ 3&E5te AZH|o]Al 2]
o 7F 2 AR dojtt HAES o|fES Aottt

(1) ofolazHo]A] me Ol FAO] g & oo FAAC] BAFE A=A A
Arertt

(L) A Aol AFHo]A] mr o] Ha AEE 7P 20

(th) MySmallBasicDebuggerof|Al 7ge]st AR digh o|HIEr} DAYSIH HE

(6) otolAZwo]x] mz azho] @xj U3 2ol Aol A of 9l Uizt

=
Atk Evale] HAC evald 5% Aol oy m23k0] PASIoR of
WYY 2 A4S UdoRM AYS ALSES e

ofolAFH|o]A] HWAE Fdst7] sl Tast ZUAE /UG, ofolAFH|o]
Al w29 W FES Holg2 HoR7] ¢ MonitoringTable 22, Hy
Aol Al 715S 7R = FAF ZeA MySmallBasicDebuggerModel, o] 3
FEHAE st gy S0 mrale welstal g Feto|dEet JEUE

Z231 ¥h= MySmallBasicDebugger Z2iA7F ot & W AES Atgst= Z2tho]dd
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EoA AE 715S 7FX 9= MySmallBasicDebuggerClientModel QIE{m|o] A,
ofo]ASH|o]Al Tefj= AFRAL QlE|mo] A9t MySmallBasicDebuggerClientModel 2
+33t MySmallBasicGUI Z2fA7}F Qltt.

oEax meAER AUstier] GRo] HuA A e 39§ o)

golatitt. st oA JHES {5l ofolAEHolA Z2AES siMq7] R
FEZ WIEA] Fofolsty] wjEolch S8l 1E LA (Parsing)old P FATPE
2](abstract syntax tree)?} ¥4 o] Hst JE = Uu{AS AT ©f gtEA] o
stk

1.2 &7 2tolBejg]

3%k9] 4o At gtojuzfa] xS ECjZ2 XHARY] 0|2 =Y 4 Qe g
oluzia]2 Jfstdct. 1 & MAE] 2 Ao] 2to|Ha|g], Weka &% S
S Aoy, 2folBeie] L1 FAE wet oAl 7|g &) efojEeie]E: AT)Eh

o

1.2.1 3BAE 2% Ao] glojBga]

n2IRE Fofl Alofstn RAHE AN FRE o ggol wret JsArgich A

B 2fojBids 2B &£EF Alojste Wheel 49 B2 Agshs Rotated s

Aol &2 7R|st= IsObstaclelnDistance 4, LED Ao, 42] Ao], A A|of, &
E

Aol &4 5 & 71719 dar LAE|o] it
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While “True”

Hamster.Wheel (40)

If Hamster.IsObstacleInDistance (35) = “True” Then

Hamster.Rotate (30)

While “True”

If Hamster.IsObstacleInDistance(35)="False” Then

Goto ESCAPE
EndIf
Endwhile

EndIf
ESCAPE:

Endwhile
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1.2.2 Weka &4 2lojHa2|g]

Weka st 2toj¥e2]2][11]&= Utlo]Ejutold Weka QE4AA AILEOIE 7[dlog
W=olRl 2 2tolEe{fo|tt. WekaoA&= Java 7]8F 2to]B2{2]E Al&sh7] HiZ
of olF ol&stol QAeAls 23S AHsiE & UAXT o ViEde AR
517] =0l ofolAzZH|o]A] 2tolHe2] 7 RIS

ofo]AEH|o]A 9] Weka 2tolHe{2]= HoJHE FAstil S8 ¥4
Classify etet ohaet ZE Arff o] AUo]Eshs Update ot 2705 714
t}. Classify= 7|9t o]} sh53 HlojH 9 viES Atz Heth Holy HT=
wAste S1 W40 S dFsto] o]F uresitt. Updates E|C]EE Hlo]E 9
jEat 7|9 o5 Hlol Fd2E QAR et 7|E9 o HojErr @7 Arff
oo YHo]EF HlojEE F7Iei

o] Weka 313 Zfojuelalg olgslol Hele m2 ale AYsigch. AlRtEIHe
AREIE, SEHE, ESUANE, WP slECR 1yEo] oich. AlSEHAA B
HES FUSHY (13 32)9) YBstUoe Mok Teachol At 2371 U] A7t

Aol T S arff ItUo] HHIo]E sh= Zlolth. AREAL SARA oz AAS
sttt 5 87F ARl Update HE& =2 Weka®l Updategs E&st= &

2

rlr

£ + B L7 ®7X| OfH Tro] E=|E mjorct
TLe TRe [pe . [o| MEE HMES 249 HHUO| historyE

» SHEIAQl aref OHYO| RGIOIE
O ‘ O O Sub Learning
— d If result = 1 Or result = 2 Then
X O ‘ MP ate For i = 0 To count ‘ countt &= 3¢

= Weka .Update (arff, hBoard[i])
Endror

‘ | EndIf
Teach Mell! EndSub
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AAle] mE ddlolE et (1Y 33} ALgAlel AREL AS WOl st(A%)T}
ClassifyS 336l 3c(02%)S Bozc)

TLO T—aa ‘T—De + Chgol = Ao THo| Bl o] U=H
+ 02| F0f 2 C2 weka.ClassifyE ZESI0
. 2 Rl 59z W oL HEE &0

X O If board[i] “b” Then
cborad[i] “x" ‘cboard= board® copyf’,} Al

|‘ O O O ‘ positive = Weka.Classify(arff, cboard)
|
‘ L — | * positiveZ?t &2 X2E 7HX2 UEE = AE

13 33 Weka 2to]E2{2|S o] &3 HHE oA 2

1.2.3 7]} &% 2fojHa]g

oA AFAIS] ohRA] FQEAIRE Chart, Graph, List, Tree= AZH|0o]%s &of
AtmtEo] oieh olsi=E Eol7l s Hder 2fojueffolct. of Eut
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a = File.WriteContents ("tmp.txt", "abcd")

b = File.ReadContents ("tmp.txt")

c = File.WriteContents ("tmp.txt", "\r\nabcd")
d = File.ReadContents ("tmp.txt")

'@assert a = "SUCCESS"
'@assert b = "abcd"
'@assert ¢ = "SUCCESS"

'@assert d = "\r\nabcd"
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B 18 AFEBSPHALL 50 ZQ A

Topics

Computational Thinking
1 - What is computational thinking

- Understanding effective procedures

Information Representation

2 - Bits
- Number, String
Logic
3 - Logic application in daily lifes

- Symbolic logic and inference rules

Computer Programming
4 - Elements of programming languages

- How to design effective procedures

Information Organization

5 - List, Tree, Graph

- Algorithms

I=!

AREIEAND 2o] Ko FAE AREHIEA A1, JREF, =o], 7%
2309, 7% AtRPE L LnelFolch (& 18)] o] oA § ] Fo o}
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£ 19 FFEASTHAIL B=FoA dAE AFHo]A] 28 ofA|

SmallBasic Programs Related Topics

1 | Newton Square Root Calculation Computational Thinking

2 | Rock-Scissors-Paper Game Information Representation

3 | Course Registration Data Analysis | Basic Programming

How to design an effective
4 | Tic-tac-toe

procedure
5 | Rush Hour Game Information Representation
6 | Josephus Problem List
7 | Word Auto Completion Tree
8 | Uncovering a Hidden Map Graph
9 | Finding Subway Directions Dijkstra’s Shortest Path Algorithm

g AlEIeh gele] MAWA] cishA HEEh YuEm
Hour Gamed} AR5 J2E8 283l /1Y He 428 At dorce o

2]&8 0|83t Finding Subway Directions oA =2 7388 4TSt}

2.2.1 ZEBH oA
(E 19)olA AAIEE ofd 2R3 Fol 4o F

Game2 H4gH FAMIOIA AFg FAlo] WM A} vPZoR WAUZ 4 Es
st ZAldolt. ol= dA8=0l Ato] st HlojEE of ZARIX o sk s
= & %+ oA ==3ko|t}. Rush Hour Game?] A= Oz oz2+= A1 o
RoH, £ e JStET AU 4 Ath= Aol ot sHAEol7 Rush Hour
Game?] Z7|JEIQ (1d 34)5 HolZ0, Ao gk tlo|elE& mHsh= 371X WU
of ths A3t

bl =2 728 Rush Hour
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(£ Small Basic Graphics Window - . %

No car is selected. ‘

3 34 Rush Hour Game ZE7|AFE|

A WA RER Wue 7 229 Aa Ee} 0AlT AES Yeiste Folnt
ol Sol. (13 34 gt BF 0% QF EAUHEAL A5 YT 18E] AR

st} Jlzse xans, AEse yREs oujsitt 22 0% (3, 1) Al
6, 1ol BTt 22 Q= (5, 20004 A&el (5, 54 Zych o2 AZuo]
A

=
oA Aldsts HiEe AdS siE2dd, st Zo] 2dT 4 Ao

_,.,
ox,

01l: * Block O 07: * Block Q

02: rushhour[0] [“name”] = “0O" 08: rushhour[1l] [“name”] = “Q”
03: rushhour[0] [“startX”] = 3 09: rushhour[l] [“startX”] =5
04: rushhour[0] [“startY”] =1 10: rushhour[1l] [“startY”] = 2

05: rushhour[0] [“endX"”] =

|
(o))

|
ul

11: rushhour[1l] [“endX"”] =

06: rushhour[0] [“endY”] =

|
[

12: rushhour[1l] [“endY”] =

|
(6]

- A JEad gu2 2xhd uiEo] W A FEE Y¥ste Aotk (29

J
302 §3 We 6:69 2715 TAlE A
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=5 olgS Adste Yot

01: ’ Rush Hour Map 12: rushhour([1] [3] = “.”
02: rushhour[0] [0] = ~.” 13: rushhour[1l] [4] = “Q”
03: rushhour[0] [1] = “.” 14: rushhour[1] [5] = “.”
04: rushhour[0] [2] = “O" 15:

05: rushhour[0] [3] = “O”" 16: rushhour[2] [0] = “X"”
06: rushhour[0] [4] = “O” 17 : rushhour[2] [1] = “X”
07 : rushhour[0] [4] = “.” 18: rushhour([2] [2] = “.”
08: 19: rushhour([2] [3] = “.”
09: rushhour[1l] [0] = “P” 20: rushhour([2] [4] = “Q"
10: rushhour([1] [1] = “P” 21: rushhour[2] [5] = “A"
11: rushhour([1] [2] = “P”

o A WA FREY WHe 7 2o ANFREY 1 220 o] £%/48e| I
HE dYske Zoith. A ¥ JEad Yy A5 25 0% QF &
AL &5 O0e (3, 1)olA AlAsH Zol7t 30|u g0z J2Aof ¢ith. &5 Q
+ (5, 2)9A AJAfsl Zo]7t 30l A0z T2{Aof gttt o] AZH|0]A9]
e A/dsiEd ot Zo] 23 4 Ut

01: * Block O 07: * Block Q

02: rushhour[0] [“name”] = “0” 08: rushhour[1l] [“name”] = “Q"

03: rushhour[0] [“x"”] = 3 09: rushhour[l] [“x"”] =5

04: rushhour[0] [“y"”] =1 10: rushhour[1l] [“y”] = 2

05: rushhour[0] [“length”] = 3 11: rushhour[l] [“length”] = 3

06: rushhour[0] [“direct”] = “H” 12: rushhour([l] [“direct”] = “V”

ol ¢}

Zol Al 7x]

=71
S2

.2 BojlA]
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2.2.2 A EQ} 2|5
(® 19)9] 9¥Hm| == 73 Finding Subway Directions= ThAAEZ} A&
(Dijkstra Algorithm)& Foff 2EAoM =AFHOR 7h= 24 J25 5= 710
Cf. SPSoA el AaEe) du2]Eof TishA AAIsH AWsiail, thlAEer U4
250 ARLS NPT oS AL WAo= MAystct
1T AF KO 7 X |
deff=: 7t B2 8= &b
« AEF L E AQ|M 24210 EA L E(B, C, D, E) 2
ols& M 7I& B2 42 E 54 2.
. ) : A->D->C->E (60)
I Ee dese
A A E74X| OS2t EIE]
= HZ (A7 A
1@ 100 CS
1e2lE ASEA
WA, AAaEe} due]Eo] fisfa AWstr] Ao sAsoA (Id 35 E
ASTAIE BHEH o] #AE 20l8 5 Y= AFS AT, S+ AlHSE &2
2H4 M50l G2 Aoy, §3 Aot S AYsiAdTh. 1e]al o] ubA
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Sub dijkstra

=713}

= 3

C 1. AR RE 8182 0, YolA| C 882 AL Hhs

pa

olx] JtEA| Ye wE F A4 89| LE (u)

r2.

JEECRE ER )

5

M v (u) oA BIlets 2 e (w) o] of

3.

1

For j = 1 To map[u] [“count”]

w = map [u] [J]

5

EoA #7Iste 2 =Eof of

Herg

Al

I

= map [u] [“cost”] + map[u] [“edge”] [J]

map [w] [“cost”]

=u

map [w] [“prev”]

EndIf

EndSub

Finding Subway Directions
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A Design and Implementation of
Programming LLanguage Environment
for Coding Education

Gayoung, Kim

Department of Electronics and Cmputer Engineering
Graduate School Chonnam National University

(Supervised by Professor Kwang Hoon Choi)

(Abstract)

This paper proposes implementation of an opensource Small Basic coding
environment. In an era where the role of software has become important,
elementary, middle and high schools are required to provide more than a
certain amount of coding education, and the global trend is to provide
coding education to other major students at universities. Amid the attention
of the language to be used in coding education, Small Basic is a simple
text-based programming language for beginners, that is easy to learn and
user-friendly. But the existing Microsoft Small Basic environment is a
closed software and has the disadvantage that it is difficult to extends or
add the environment. Therefore, it is necessary to study the educational
programming language which can expand the language and library while
providing a simple and easy environment for beginners like Small Basic.

This paper proposed a new Small Basic coding environment MySmallBasic,
which extends to Java for use in Windows, Linux, and Mac. It is compatible
with the programs used in the existing Small Basic language and is an
open source project, so anyone can participate in the development. As a

by-product of this study, this paper provides formal specifications on the
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parser and on dynamic typing semantics for Small Basic programming
language, that has never been documented.

The proposed MySmallBasic in this paper can be used in various PC
based operating systems. The addition of libraries to interest the beginner
is free and further enhances understanding of the program’s structure by

adding debugging capability.
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HA, https://github.com/kwanghoon/MySmallBasic of &3t @
Zelsit) the

o
=
t vto = A2 g 74 MySmallBasic-master.zip Y2 4& siA|sict. ¢&o0]

= A

rlu

9] “Clone or download” & Zast1 stHe] “Download ZIP”

SiAIE MySmallBasic-master 205 > MySmallBasic 252 S0°{7}'H run.bat o}

Yo 9tk o] WAL T2ty ITsHA o ABulo]A e AT 4 Sk

12 npo|2Zulolxlg ahgsto] AbgatalE ¢

ofo] AFH|O|A S &SI ARSI = Ffe FF YUHolEE ASACR WX
ofolAZH|o]Alof 7]osHA] hethe 7MY stofl Rzt WHe AUt olFda
NS ES AFRSH= 739, File -> Import -> Git(Project from Git) -> Clone

URIS Algistc}. URI #&ofl https://github.com/ kwanghoon/MySmallBasic

o

H5t1l Nexts H+£U}. Branch Selection SHOIAMZ THA] Nexts w20t AAS
OAELS HAG)E oS NextE =211, “Import existing Eclipse projects”& Al
Bisty dojzith g2 Ex 2 g% 91, src/com/coducation/smallbasic/gui/

MySmallBasicGUljavaS Ald§stH =},

1.3 nfo] 2 2uo|xl e &gsto] o] 7lojstaie He

ofo]lAZH|o] A S gsto] TiEo 7]ofsh o] theRt Wy Ayttt ©
A githubo]] 27191 st ¥, https://github.com/kwanghoon/MySmall Basic of %
&5t RER AT Fork ¥E2 FEth o|F7 =W MySmallBasico] A}419]
repositoryo]] SAMET 73] T repository= A 29| 7o A3 JFS UX[A]
oron] Atalo] APt F=rh @ET slojstm AlCHH ARAlS] repositoryolAl
“New pull request’= £3]] @&t 4 i}

ol FHEA /&S At8ot= 3%, File -> Import -> Git(Project from Git) -
Clone URIES XM®istth URI &0 https://github.com/(your _username)/My
SmallBasicS Yot NextS F*2r}. Branch Selection StHOJAE THA] Next=
=20} A& gAae]S AA5HE oS Next® F211, “Import existing Eclipse
projects’& A®Ist1 doj7itt 2t gL Q)i src/com/coducation/
smallbasic/gui/MySmallBasicGUIjavaS AlsistH (O 38)1f 72 uolo]AZH]o]
Al mg a9 g4o] HojXith gtol¥ 2 e]= src/com/coducation/smallbasic/lib
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n=p

Al 1 2 opo]aZHo]A] 7HE LAl A5

2 20 ofolazH|o]A E 7] &

N g9 92
Lexer, Parser, Interpreter, Library Architecture, GUI,
Debugger Arcitecture A7 & 7§t
2|3E& | Desktop 2tolE2{2] 7t
Assert &7t 2tolEa{g] i
oo AZH|o|A] 7|8t HAFEH ISR AL 7o
BBTransform, PrettyPrinter 72r
Lexical Analyzer, Parser o]4 o2 % &X] H4
GraphicsWindow, Controls, Mouse, Shapes, Clock zto]Y2{g]
g |
Chart, Graph, Video &%} 2folEz2]2] 35 i
ofo] 22 u]o]a] Tje]A L A U o] 52
oo AZH|o]A] 7|8t AFHISIAANL o] HASAW
Text, Program, Math, ImagelList, TextWindow 2to]Heia] 7t
FAPNE=S List, Tree, Graph &4} 2jolB2{2] 7jjgh
4 AYEE Y
ey Array, Sound zto|¥2{2] 7§, ofo]AEH|o]A]l GUI 7|
519
e Hamster, Video &4} 2lo]Heajz] 7jdt
File, Directory, Network, Filckr 2fo]jH2i2] 7]t
B
Chart &4 2fo|B2{2] 7Y
Tutle, Stack zto|¥g|g] 7|at
589
ufo]AZH|o]A] GUI, H¥{A 7id
Timer, Clock zto]lB2{2] 7jt
L an gfo]MlA A2l & Sample, RegressionTest A-ZH|o]A]l g 72K
= 83t AR HAE 2|XE A
R R Lexical Analyzer, Parser 7gr
FARC: B Lexical Analyzer, Parser 7igr
290l Lexical Analyzer, Parser, AST, Token 7jgt
HUST(6%) | Database, Facebook &%} ztolE2{2] 7R
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Al 2 3 uto] AZulo|x] ZojojA AHEE

2.1 AFEEWYSHA Alal oA =2 738 Rush

(0% 39)9) AATCE m2I30N PU BAS
&3t o] m2oRMoR Fumd W €2 AyH
o]},

* Car Information of Rush Hour Game

' Information Represent 3

i=0

i=1i+1

rushhour [i] ["name"] = "A"
rushhour [i] ["color"] = "Linen"
rushhour [i] ["x"] = 6

rushhour[i] ["y"] = 3
rushhour [i] ["length"] = 2
rushhour [i] ["direction"] = "V"

i=1i+1

rushhour [i] ["name"] = "B"

rushhour[i] ["color"] = "Goldenrod"
rushhour[i] ["x"] =1

rushhour [i] ["y"] = 5
rushhour [i] ["length"] = 2
rushhour [i] ["direction"] = "V"

i=1+1

rushhour[i] ["name"] = "C"

rushhour[i] ["color"] = "PaleTurquoise"
rushhour[i] ["x"] = 3
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rushhour [i]
rushhour [i]

rushhour [i]

rushhour [1]
rushhour [i]
rushhour [i]
rushhour [i]
rushhour [i]

rushhour [1]

i+1

rushhour [i]
rushhour [i]
rushhour [1]
rushhour [i]
rushhour [i]

rushhour [i]

i+1

rushhour [i]
rushhour [i]
rushhour [i]
rushhour [i]
rushhour [i]

rushhour [i]

["Y"] = 5

["length"] =9

["directj_on"] = nyn
[Ilnamell] = npn
["color"] = "MistyRose"
[”X“] = 5

[lly”] - 5

["length"] =9

["directj_op_"] = nygn
["name"] = "E"
["color"] = "Purple"
["X"] - 5

["y"] = 6

[Illengthll] = 2

["direction"] = nygn
["name"] = "O"
["color"] = "Yellow"
[IIX"] — 3

["y"] = 1

["length"] =3

["direction"] = "H"
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rushhour [i] ["name"] = "P"
rushhour[i] ["color"] = "PapayaWhip"
rushhour[i] ["x"] =1
rushhour [i] ["y"] =2

rushhour[i] ["length"] = 3

rushhour [i] ["direction"] = "H"

i=1i+1

rushhour [i] ["name"] = "Q"
rushhour [i] ["color"] = "SkyBlue"
rushhour[i] ["x"] =5
rushhour [i] ["y"] = 2

rushhour[i] ["length"] = 3

rushhour [i] ["direction"] = "V"

i=1+1

rushhour [i] ["name"] = "R"
rushhour [i] ["color"] = "Green"
rushhour[i] ["x"] =1
rushhour [i] ["y"] = 4
rushhour[i] ["length"] = 3

rushhour [i] ["direction"] = "H"

i=1i+1
rushhour [i] ["name"] = "X"
rushhour [i] ["color"] = "Red"
rushhour[i] ["x"] =1
rushhour[i] ["y"] = 3

rushhour [i] ["length"] = 2
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rushhour [i] ["direction"] = "H"

2 39 Az ystAAbY =2 738 Rush Hour Game

(2 40)9] 2235+ to|aE FueFor, Atg4tx JfzLo|Mo] 7Y &

Sub dijkstra

For i=1 to numberOfNodes

map [i] ["cost"] = inf
map [i] ["prev"] = -1
map[i] ["pattern"] = "False"

For j=1 to map[i] ["count"]

toNode = map[i] [J]

distx = map[i] ["x"] - map[toNode] ["x"]

disty = map[i] ["v"] - map[toNode] ["v"]

map [i] ["edge"] [J] =
Math.SquareRoot (distx * distx + disty * disty)

map [i] ["edge"] [J] = map[i] ["edge"] [j] + 10

If map[i] ["1line"] <> map[toNode] ["line"] Then

map [i] ["edge"] [J] = map[i] ["edge"] [j] + 20
EndIf
EndFor

EndFor

map [startNode] ["cost"]

|
o
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While "True"
u=-1
For i = 1 to numberOfNodes
If map[i] ["pattern"] = "False" Then
If u= -1 Then
u=1

ElseIf map[u] ["cost"] > map[i] ["cost"] Then

u=i
EndIf
EndIf
EndFor
If u = -1 Then © ¢ o]A B eV 9IS O

Goto ExitDijkstra

EndIf

For j = 1 to map[u] ["count"]
w = map [u] []]
¢ F40] W8S VA O }dEolE
If map[u] ["cost"] + map[u] ["edge"] [j] <
map [w] ["cost"] Then

map [w] ["cost"] = map[u] ["cost"] + map[u] ["edge"] [J]

map [w] ["prev"] = u
EndIf
EndFor
map [u] ["pattern"] = "True”
EndwWhile
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ExitDijkstra:
TextWindow.Write (map[startNode] ["line"] + " " +
map [startNode] ["name"] + "™")
TextWindow.Write (map[endNode] ["line"] + " " +

map [endNode] ["name"])

If map [endNode] ["cost"] <> inf Then fpEsh &~ 9l HO
TextWindow.Write (" (" + Math.Round (map [endNode] ["cost"])
+ II) : II)

u = endNode

While u <> startNode
Stack.Pushvalue ("path", u)
u = map [u] ["prev"]

Endwhile

Stack.PushValue ("path", u)

u = map [U] ["prev"]

pathLen = 0

While Stack.GetCount ("path") > 1

u = Stack.PopValue ("path")

pathLen = pathLen + 1

minPath[pathLen] = u

TextWindow.Write (map [u] ["name"] + " -> ")
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Endwhile

u = Stack.PopValue ("path")

pathlLen = pathLen + 1

minPath[pathLen] = u

TextWindow.WriteLine (map [u] ["name"])

Timer.Interval = 10
Timer.Tick = OnTimer
timerSeq = 1

Timer.Resume ()

Else I o
TextWindow.WriteLine (" (inf) : unreachable")
EndIf
EndSub

2 40 AEESHAANL oA 2 738: Finding Subway Directions
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