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Abstract This paper proposes development of an open source Small Basic coding environment.

Small Basic is a simple text-based programming language for novices, that is easy to learn and

user—friendly. The existing coding environment known Microsoft Small Basic can operate only on

Windows, and no one can freely contribute new functions and libraries to it because of its closed policy

on source code. In this paper, we develop a new Small Basic coding environment named MySmallBasic

written in Java to operate in Windows, Linux, and Mac platforms. It is an open-source project, and
so it has an advantage in that everyone can participate in the project. As a by-product of this study,

this paper provides formal specifications on the parser and on dynamic typing semantics for Small

Basic programming language, that has never been documented. Last, this paper reports an experience

of using MySmallBasic in a coding education lecture.
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*Eﬂﬂ"]’q z=2 Adole] £ t53} Zrh
o 2 EH 0] F] 9] 7]14 = AA 1670, If, Then, Elself,
Else, EndIf, While, EndWhile, For, To, Step, EndFor,
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Fori=1 To 20
pic = Flickr.GetRandomPicture(“Korea”)
GraphicsWindow.DrawResizedImage(pic, 0,0, 640,480)
EndFor
Iy 1 2Euo)3 T2 oA &= &
Fig. 1 A Small Basic Program for Slide Show
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Table 1 The Standard Library in Small Basic

Library Description

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

7) https://www.salon.com/2006/09/14/basic_2/
8) https://blogs.msdn.microsoft.com/smallbasic/2008/10/23/hello-world/
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-.~ BackgroundColor
-~ CursorlLeft
-.~ CursorTop
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Fig. 2 Microsoft SmallBasic Environment

2]
SERIE
Ak Fash Mg B8 welFth nAom, 2%
Wold YxEofold hx =ES ALY Aol
AP ko ZES FHAE WFE ATH 22
o4 =7 ARUEE Bal A% e 5 Aok

FE WS QI8 02 =220t Hlw

2.2
Y uH§ ZRIYYA|S &2 AA F IHA
2 JEE o A, 28 7N 19 $4e] St
2

adg #7elN 5 agew wAd Zzad z7)
H.

N
£
M
2
o
He
o,

[

[
=
u
e
v
g
El
Ho
op
l
ol

ol stolfg AT 5
= 2004 9N HHR

WRloleh ~ulo|Ae Me Nee Helar
zgiold dolg tE =Y WHE Lzl

%2 39 wS§ ZEaY Ao ¥u
Table 2 A Comparison for Educational Programming

Languages
Simplicity Usability Library
Scratch, Simple Web, PC, Limited
App Inventor (Codeless) Android
MerSOﬁ_ Simple Windows Limited
Small Basic
Python, 0S- .
1 Rich
C/C++/Java Complex neutral 1
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[ 284 Engwhile
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!

[£) small Basic Tetris

303 EndFor
304
305 1 points for every piece successfully droppe:

306  score = score + 1
307 PrintScore()

309 ' Delete clared lines
310 DeleteLines()
311 Endif
312 EndSub
3

315 Sub DeleteLines
316 JinesCleared = 0
317

|12 I

+

Game control keys: H
Left Arrow = Move piece left t
Right Arvow = Move plece right
Up Arrow = Retate plece
Deown Arrew = Drop plece

Press to stop game

Small Basic Tetris
318 ' |terate over each row, starting from the botto ver.o.1
319 Fory = CHEIGHT - 1 to 0 Step -1
320
321 ' Check to see if the whole row is filled _
BT i I Dl ]|
29 3 vholagulold 3 87

Fig. 3 MySmallBasic-based Codmg Environment
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Table 3 Smallbasic Benchmark Programs

Name Lines Description
Bricks 243 Bricks game
CollisionPhysics 447 Physics simulation
Tetris 536 Tetris game
Sokoban 1165 Sokoban game
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| Basic Block Transformation

v

I Execution ‘
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Fig. 4 Execution Stages in Small Basic Interpreter
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$main:

Goto $LO
$LO:

i=1

Goto $L1
$L1:

If i <= 20 then

pic = Flickr.GetRandomPicture(“Korea”)

Graphics Window.DrawResizedImage (pic,0,0,640,480)
i=1i+1

Goto $L1

EndIf

O 5 7|8 B2 wg 9 o)Fy Zead X
Fig. 5 The Program Structure After the Basic Block

Transformation
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5Fo| "t o] " Ao ES FH3Y] HEIA

EdF (trampoline) 2~E}Y[5]S Al8-3tc}

EFIA 2EYLS olgfe] =gfoly E’_E% ARg-gtt.
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]
Hzam e ol Azt H4e wEse R
3} HAk,
currentLabel = “$main”;
env = initialEnvironment();
while (currentLabel != null) {
Block block = blockMap.get(currentLabel);
label = eval(env, block);
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Table 4 SmallBasic Type Conversion Rules

=> number string boolean array
number 1 (2) (3)
string (4) 5) (6)
boolean (7) () 9)
array (10) 11) (12)
3% Aoz Yussle] AT & Aot
Mg e daEAE PR gt $A9R 4
Sjghth web 2AwY ohlel BAEE W@ HA
2 A8 5 A%, AX0) BAEE BET 5 Ut )
9% PA= 8T 5 Aok
A1z wE wish Mo ae W BAY U=
2735w Aelso] Ank WA AuolAsh ol
d(Nul) #%& 3834 et
2Ewo] oA By F WE WEE AWsElr] 9

Zzzadog AT F e 47H4 g§Y(T)E number,
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Table 5 Extended Libraries
Library Description
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
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Fig. 7 Hamster Robot Controlled By SmallBasic Program
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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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Fig. 8 A Small Basic Program for Hamster Robot Control
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a = File.WriteContents("tmp.txt”, "abcd”)
b = File ReadContents("tmp.txt”)
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d = File.ReadContents("tmp.txt")

'@assert a = "SUCCESS”
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'@assert ¢ = "SUCCESS”
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Table 6 The Five Main Topics in the Computational

Thinking Lecture

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
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putational Thinking Lecture

SmallBasic Programs Related Topics
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1 ewtwon qugre 00 Computational Thinking
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Information
Representation

Rock-Scissors—Paper
Game

Course Registration . .
3 . Basic Programming
Data Analysis

How to design an

4 Tic-tac-
lemtactoe effective procedure
Inf i
5 Rush Hour Game " onnat1oT1
Representation
Josephus Problem List
7 Word Auto Completion Tree
Uncovering .
8 a Hidden Map Graph
Finding Subway Dijkstra’s Shortest Path
9 L .
Directions Algorithm
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