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ABSTRACT

As the importance of software education continues to grow, the need for platforms considreing learners’ interests is on the
rise. We propose an integration of two web-based environments(Book Kit) and Playground, to promote learning environment
for students. Book Kit provides functionality for project development, including file systems, graphics processing, and a con-
sole, along with basic processing blocks for computer graphics. Its user-friendly development environment and visual feed-
back are well-suited to increasing learners’ interest. Playground offers a metaverse environment where users can interact
with each other, freely navigate, execute shared projects, and explore them in detail. Additionally, we introduce the concept
of “.Book” file format for project sharing and management within this research. We anticipate that the features of the pro-
posed platform and the project-sharing solution will foster greater interest among learners in the field of software education.

Keywords: Block-based programming, text-based programming, processing, pyodide, web-Assembly, sharing

1. A& 7 #Alo] Frreka Aot ElvtEks o2 g Wl
-33t7] 93, 2015d Y ASHAAHLS V|FoZ &

AFEZH AlrEe dd A4 F23 g4 o ZE o u§ AFE A} st oHll
FoR QAEIT 9lon, AXES Y W& FRA Tl Ee] To T3 AT E O WS I FH58

4 8 9 fagen FEEEClsy Sl At
"1 3] 9l gerjsku ERICA AAHEsh Az At
TR 5 9 SASE ZEETolshR TRHIAAA
=5 Fa0 20239 11€ 01, AAEE: 20239 119 24, AlAEY: 20243 019 08

*o] mE2 AN EARFAR 2 ARFANV A SWEAH G A eg 3 HUE. (2018-0-00209)

AFE LSS =24 274 23) 89


https://crossmark.crossref.org/dialog/?doi=10.32431/kace.2024.27.2.008&domain=https://journal.kace.re.kr/&uri_scheme=http:&cm_version=v1.5

- AFEH 433

Fg T3] 50 neEoloF  Raolth =
=297 Shae) ARER AR7 st el
Zv] e 3AHY 22T H49 4 Avil =
B 2 Ul T ERES 4B oy 2
d srel 57 2 Fo)
o Fe u@c}[s] RN PN SR
A% e 87 44, 92E 39| o2l e B
R ST e ALAE St
A ol S, FUIE ASHY & UeHdl

= < &
AHgstaL QiTHbl 5 39 i% 2E 27
AFEA s 5 a2
programming(g] ~E F9J)3} H]ﬂs}ﬂ% ?z}xg—,] i
B8} Zr|E =ol7]el A-stTHe] L, AA) of
Zg Aol NS % Z2 O dojEL2 g E

i
=0l 8 o) gl HgAgel g oy
o]

rﬁ
q 2
i
S

o_,_,lhl_l

2L g BuE AN, o A 29
AHRITh, DetgAbEe] B2 193 o
¥ 28U 4 G S AT 3
e BHoR THE ZRIdY olE AU
. AAglel A A48T 5
glojof 3hx, The S o TIE|Sh FARE QlE|T o] 2
THE Fo WIsH AEHL AT B DA
o] A ATEL Brolst A7 Fhsha, Y 5
glolof 3w, The SteAtEe AURE AREA B
2l .

2. A7 WA
2.1 Python

gold2 w7 faL 7ol AEd 2w
dofoltt. sholie 4] 41 TR, B ol
3, AR ZE 54L /AT Q3 e mEEO]
235t glon, ojd EAEE Q3 B2 £ZE
ol o ARRE I QITHT] whebA], B AFellA =

gto] A& TFAte o2 A

a8, o]¥ g4 OuE o] s YA
= ojEgol Ut Folpo R AHE I=EE Sefol
AE-Alo|=o A A3ty K olBgdEe
Transcrypt, Brython, Skulpt7} 2 ARg&-®th kel g

=EA AR A2s -

olue] BF soluow 44E TEE Al Y
2 Wdsle Aaat) 2zte) goluaelelA A
ek Told AT AA AT 5 Yo,
7149 37128 A sk] A8 Aol of ol
STk webd, sholde] L1 5L T )

A T o] Basit,

2.2 Pyodide

s}to] 2 tho]| =(Pyodide)= Mozilladll A A -&-8l+=
E42 golBYYE, gl Aol 4l FAA
CPython& Emscription(C, C++ 52 Z=& ¢ oAl &
g2 H3ksle & ADE o] &3) 4 oSS (Beks-
Aol F& st Ag4E doE HES glolB g
o|tH8]. welA], FolH o g AAH IS AP35}y
Ag E Aol WAE Qlo, ol FET} §) o
AEYE FA%THE 540] ok o] & o] &35td o
oyl AR AAHH EE H7|AE FHLE HX|s
o AT  om, CHE A4E LF Told 3
7R E=3F AYL ¢ Jrh EF, 7MY oY Al ~E
< T 3Y dEY J5E Nk

E AFolxe goletio]EE o]t dhEAtd
Al grold AL A& Ak Seate EuE A
A HA §lo] 2735 ol M FAHS AR
ATk wEbA, ZE2IPWE AX st HHo] AHEHE
2 o} gold Nt S vlal Yozl HEAE Al
FTHA Ha, ol & ME 34 FA oHEs =
= SEAtelAl 3AHAQ 2o E ALE Aot
&l F atol 3712 & /‘F@La} T+ 3
B 13 @AY g5 57} AL
FHES ATE AR ZHh

ﬂJl

2.3 Blockly

Blockly= Googleol| A Al F3l= LZA2 golBEy
2=, oA JAEHAE B £5 IFS & T AUe
iE1574

A1E A7 3748 F ATHIL AEAE B
A AT BEE Aolsh, B3] AP s 7
2 Agstel UE BEL AHT F Aok 8BS =
Qo AYE 2HE giE IYO R WHY £ 9l
£ )52 AT AR, giEdN R0 W
B3k 7)ol glom, AYE e AYe S8

90

2024. 3



-5 719 mhol ARy

B AFAE B2} sfoldl IEE YHAE T
SAA AN AR e AT ol A}
% grE 592 B ST 5 9lon, 0% o
F AL ATAT. EF AN AT T B
23 gae 29 BAE M AT 4 Qoo
dE 59 $o] AAHOE AT 5 UL Aol
2 ek,

2.4 Processing

ZZA|AYL Apol] Zakgk 2 g Ao, Al
zt 4, d\_vaﬂoi, 38} 7]e wok 5o A4 &
A& 93 FEE AFEE M FAFo|tHI0l =2
A7y E& o] 83 } A, Ao F=, 3, I A4
2 AR AP g, A& e, 2D/3D Y, 9
B 2 YxE Jy, HE 5o AZE 71% A
EE=s ’% T 9;13}[11] w3, theksk oA 2 Fot
g}o] S AFsta o] ZRANA A3t
=3 Ei/ﬂl/‘o‘% ) pb.js, processing,py, processing
for android 59 ohFst JNE A& AREAMNAl A
.g_ o]

o
=
3
A%

function setup() {
createCanvas(320, 320, WEBGL);
}

function draw() {
background(@);

let locX = mouseX - height / 2;
let locY = mouseY - width / 2;

ambientLight(50);
directionalLight(255, 0, 0, 0.25, 0.25, 0);
pointLight(e, @, 255, locX, locY, 250);

push();
translate(a 9, 0);
un

rotateZ(frai t % 0.02);

rotatex(rrau unt * 0.02);
specularMaterial(250);
box(100, 100, 100);

pop();

Figure 1. An example of code written in the pb5.js
environment.
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Figure 2. Gather, an example of 2D metaverse for work
and study[13].
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main.py x new.py x

import p§

def satup( ):
p5.createCanvas(320, 240, p5.WEBGL)

4 def draw()

p5.background(0)
p5:ambientLight(50)
p5.directionalLight(255, 0, 0, 0.25, 0.25, 0)
p5,pointLight(0, 0, 255, -0.25, -0.25, 250)
pS.push()
p5.translate(0, 0, 0)
p.otateZ(pS frameCount + 0.02)
p5.rotateX(p5.frameCount + 0.02)
p5.specularMaterial(250)
P5.box(100)
p5.pop()

p5.run()

Figure 6. Left: Block Mode, Right: Text Mode.
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Figure 9. Implementation results of the Manager.

Figure 10. Implementation results of the Player.
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function setup() {
createCanvas(320, 320, WEBGL);

function draw() {

background(@);

let locX = mouseX - height / 2;
let locY = mouseY - width / 2;
ambientLight(50);

directionallLight(255, 0, 0, 0.25, 0.25, 0);
pointLight(8, @, 255, locX, locY, 250);

push();

translate(o, 0, 0);
rotateZ(frameCount * 0.02);
rotateX(frameCount * 0.02);
specularMaterial(250);
box(100, 100, 100);

pop();
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import p§

def setup():
p5.createCanvas(320, 240, pS.WEBGL)

def draw( )
pS.background(0)
pS.ambientlight(50)
pS.directionalLight(255, 0, 0, 0.25,
p5.pointlight(0, 0, 255,
p5.push()
pS.translate(0, 0, 0)
p5.rotateZ(ps.frameCount + 0.02)
pS.rotateX(ps frameCount + 0.02)
pS.specularMaterial(250)
P5.box(100)
p5.pop()

p5.run()
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