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An Efficient Repository Model for Online Software Education
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Abstract

In this paper, we propose an efficient repository model for online software education. The software

education of app development consists of 7 stages: coding & debugging, submit, collaboration, review,

validate, deployment, certification. Proposed repository model supports all 7 stages efficiently. In the

coding & debugging stage, the students repeat coding and debugging of source. In the submit stage,

the output of previous process such as source codes, project, and videos, are uploaded to repository

server. In the collaboration stage, other students or experts can optimize or upgrade version of

source code, project, and videos stored in the repository. In the review stage, mentors can review

and send feedbacks to students. In the validate stage, the specialists validate the source code,

project, and the videos. In the deployment stage, the verified source code, project, and videos are

deployed. In the certification stage, the source code, project, and the videos are evaluated to issue

the certificate.

» Keywords : Repository Model, Online Software Education, Coding & Debugging, Deployment,
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[I. The Case of Online Software
Education
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T2 OAY AHAF 959 AFH &8 1§ FHo= 79y
o it} AW Htoll= vlFE Z &2 1Y (Scratch, Entry,
Kodu 5)3 928 X2 a#W(C, C#, Java, Python )3 2
o] SW /e 2 FAE 9jek 22y o] F4l9] wsol] X
¥ 3 ok H3h, obFolx(Arduino), ZX I o] A
A e AAAFH o] e AP giry. AL =
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A Ao},

1.1 Korea SW(http://koreasw.org/)

Korea SW(https://koreasw.org/)= AHZAAAA A5}
HHRIAATL7E FFoE ke 2Tl W Au|sZ
Scratch, Entry, Python 59| ZTZa#|Wy} X447 @4
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1.3 OLC(https://www.0ss.kr/)

Ay = AR AR o] 291 SW als: Al EF] 3}
1}ol OLC(Open Source Software Learning Community
CentenAIE & 37ISW A8 & HAo= F A
AR FHsk, ARFATPNEANIPA THEZES
PI(KOSSAVL EFHoh= /NE 2ZEo] WEAE
oltt[4]. OLCAIEI= AAAQ Fd] AgFHoE 37/ SW

e

7% A% A9 Py

Itk B4, B4 PR, TR BAR 5

At (codigm, http://codigm.com/)

FtHS) (codigm, http://codigm.com/)& FEH-= QlZ i}
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2. =2 222l SW us At
a9 Lol SW L WK S wel Hal)
ZgYsta ek 3¢ 224Ql SW wS Aol digk A die=
o 13 2u(7].
nE=2l Microsoft Virtual Academy
codiity U X
3% i
(©) Code School 2V
gademy SF THINkFUL @
=2 KHAQL&Z\DEM\/,‘Z@_ —
g e : WiBit:: Net
wER [\EE__E___, '
=5 Fapu nE OBt =
Fig. 1. Online software education status
2.1 Code.org
Code.org= @robet oS o= Sl 59
HFY T2 e o4S A33tH8]. Code.orgs - QUAL
7F AR et 2z Ed oo i ToA3 SWiL S-S sk
NG SRS AFU £ YRS 9T FEIYD 3%
3} WALE A WS ARE AFsE 28] WS AH|Xo|t),
code studio® S| TS U3t a9 AFsiaL gloH,
g et 237 kg Fsh A9 Aue B 5 ok

2.2 Codility.com
Codility.com ZFwAHE do= thekst 22 zjy o
o|(C, C++, C#, Go, Java, JavaScript, Lua, Objective-C,
PHP, Pascal, Perl, Python, Ruby, Scala, VB.NET)o| tigt
Y HAES}; dagFs Fekal wAlEolE & e =

2% wgAuAE AEdTH9).

2.3 Udacity.com

2011 'l =rEho A Udacity.com2
Coursera, dl=929} 37 AlA] 3t MOOC Alo]ER & A
2ATH10]. Udacity AHAF M2z 28 (Sebastian Thrun)
W7 A NS AFEESE 7Folo] 160,000 ool &Y
o] &g} itk Udacityell A& Zdolx 574 bt
Aelg AFstal gtk 53 54 A&} ZRAES o|43d
Ui g9 (Nano degree)E F=0J3l= AR|2~E Al &3kl ok
Udacity.comol A A &8 12709 Nanodegree TE13E
2015 12¢¥€ &A Android Developer, Full Stack Web
Developer, Front-End Web Developer, i0S Developer &
1271¢] Nanodegree X213 A|Fsla r}

A2
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[Il. Repository Model Analysis
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Table 1 Programming Type for SW education

Type Characters Case
programming combine block
Visual which  have code execute | Scratch,
. command function Entry,
Programming easy and simple using GUI | Kodu
graphic
Text Code based programming Python,
) know  computer architecture | C, C#,
Programming and library Java
Robot
Physical HW and SW convergence ) program
Computing Hardware control using | i g
software Arduino
1. Visual Programming
e Zeadgy fPoR oAl AL 2aHA
(Scratch) =ZEa#We|ty. 23gxE MIT wtje]3e]

Lifelong Kindergarten Group °lA] %38} T2 Eoj L
T2 Ale¥) https://scratch.mit.edu/ AFo]Eoll H&ahd

A 27 s = Sk 23 A SeAE e e
2 A7), med o 223, tE AREY A% B
2 W Bee FOH1LL B3 g dggEn 28

g, A, oyreld 58 T 4 3l
2210l AFYEE B8t g2 g5AE
1.1 238 x[(Scratch) A TXE2] Y
2A YA (https://scratch.mit.edu/) AFo]Eo A= ofe} 2
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Fig. 2. Featured Projects
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HOW TO RECORD YOUR (Compile) j,].Xé—% 5,13351—11}
SCRATCH PROJECT = N
Z2E®)
g 2F4 LE®) F6
£F4 OA] 2E©S)
54 am
ERM0M 2E BN ¥y Alt+F11
g ConsoleApplication! 2E(U) Shift+F6
ConsoleApplication1 ChA| EE(E)
ConsoleApplication1 H2|(N)
& ConsoleApplication HIAI(H)
ConsoleApplication10fl CHeH ZE 824 2#(A)
L BEM..
Projects Curated by AnimationBunny Lear e -4 -EEH}(O)
HOW TORECORD YoUR e Fig. 8. Build menu
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2. Text Programming SE DataTips X1 27|(A
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Fig. 9. Debug menu
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2.1 HHAE Zzag|dl X EE] 24

: grE zeayy dEAEee fEgel o Gitub
3 |metng aysten. Thresdng. Tasks; (https://github.com/) ©|tH[12]. GitHubt gitS Al&dle =
2 namespace ConsoleApplicationl ilelz_% ;qo —5—]_}‘5 %ﬂ 7]@1,94 ii‘_%] ,\13]&0]1:"_' GitHubC’ﬂH

-using System;
using System.Collections.Generic;
using System.Ling;

{

L 1 - [e] o =
12 Eass P‘r‘ogr‘am . q__qjq_ pAN R _g_ts]- QA 7]—%]_]4-
1 = tati id Mai tri
o static void Main(string[] args) . H—]{ J‘:]_—E]

{
13 Console.WriteLine("Hello World !!!");
o A2 FE AH

«  #%(Collaboration)
« GitHuboll A ke 219 103} 2o ZeAES s,
Fig. 7. IDE Start Page A oA Bal A%, 4 Fol st
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Olommzen ) nasese o o . i 14 for(int i=0; i <= 10; i+=2)
Moq / mog4. Owachs m  Aswr sz Yrork a7 15 {
- 16 iSum += 1i;
17 }

Fig. 10. GitHub source code

a8 10914 fork FH9] SAF 247 fork S4rolt}. fork
T ZRAE B 35E ojv|stth AL fork sk AL
o] AR dA e WHlo] adlZ HAL Ha, 4% ¥
Ae st A& AT £ Qo Edh

el [Pull request]
Y7 E 2981 rails IRl A 48 TS

wedel e}

I 2438 4= it} [Watch] Wlfe Z2AE] =48 x|&%
oz PAslT FAo] s notiﬁcationg S 4 gl

GitHubE SW a&o] 3
2ol 1~104k]9] 29] W4 &
o Solna,

28 o2 4,
o mEawe PHE

BN C:¥WINDOWSHsystern32Wemd.exe = O x

Fig. 11. Execution result

Qo] a7 119 A%E A7) f8) 3 shgo] ad 129
ot o2 o] a9 129 AxF

lﬂ s

o] AAFEE XL

14~17 2R1& 27 133} o] HAst & 5 givk
1 rusing System;
2 |using System.Collections.Generic;
3 |using System.Ling;
4 |using System.Text;
5 |using System.Threading.Tasks;
6
7 ~namespace ConsoleApplicationl
8 {
9 = class Program
10 {
11 = static void Main(string[] args)
12 {
13 int iSum = 0;
14 for(int i=0; i <= 10; i++)
15
16 if (i % 2 == @) iSum += i;
17 }
18 Console.WriteLine("iSum = {@}", iSum);
19 }
20 }
21 [}

Fig. 12. C# source code

Fig. 13. Optimized C# source code

a3 133 o] AHg Ak fore] A7 5E 122
29 % 9, if (% 2 == B3 AAste] Zz1ge] 47
SEE Y 5 98 AR Y

3. Physical computing
A4 AFES HWS SW7t 3% Fe= HWE Alofs)

L SW ZzadYe TESE 2R okl Tzady 5
S o2 5 4 Jr} 28 149 Hamstere] AFE 7 29} 7t}
[13].

<} 75
15

Fig. 14. Hamster and USB to BLE Bridge dongle

¥ 149] USB to BLE Bridge 22 2F%2: 4.0 BLE
AR AlEd TAl dplem WEs F= A olv. PCet
HamsterS 7522 A4 v= oy s S
old 3L Har wEr o2 the] Hamsterdgo] AA 3k
% Apale] Hamster $He Zol g1}

Table 2. Hamster specification

ltem Characters
Communication | ¢ Bluetooth 4.0 BLE
Type (connection range < 15m)
e Lithium—lon
¢ Charge 30 minute
Battery e QOperation: the average 1 hour
e Stand-by: maximum 12 hour
Charlgmg * micro USB
terminal
) Serial  communication  with  USB
PC connection
dongle
Smartphone Bluetooth 4.0 BLE
connection
e proximity sensor x 2,
e Line sensor x 2,
e LED sensor x 2,
Sensor

e Tri-Axial Accelerometer,
¢ Photo Resistor,
e Inner Temperature sensor

7% 159 Hamster F35 Alojahks SW 2oy 3
W, 23], AER, ARpAIHE A8} C/C++, 59 o
%ﬁ& ZEaYW o2 T 4 Uk
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Fig. 15. Hamster line tracer

a9 162 dold TR 1ojE ARE-ste] Hamsterd]
T Aojets ax FEo|t14].

from roboid.hamster import *

hamster = Hamster()

while True:
if hamster.read(Hamster.LEFT FLOOR) > 50:
hamster.write(Hamster.LEFT_WHEEL, )
hamster.write (Hamster.RIGHT WHEEL, 30)
else:
hamster.write(Hamster.LEFT_WHEEL, 30)
hamster.write (Hamster.RIGHT WHEEL, 0)

Fig. 16. Python source code for Hamster control
3.1 gx|d ZFE =X Ez] 24
3 7o) e agge shedlolet Aol g4
e & F=gjo] S Alojsls A2 F=T) FHkEojof gt} V)
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& B 4 gl HYAol e

V. The Proposed Repository Model

AZEgG O] W] f

ol 27 4 otk

Qo meh 1 AREo] Fele E 37

Table 3. Result type according to software education

SW education Result type
Visual Programming e Project
, * Project
Text Programming « Source code
e Project
Physical Computing e Source code
* Video file

¥ 308} o] ATEY ] WS AFES] TZAE A
2375, T34 5 AIANEY AFE 5 Qo) w2
A doAED 9} GitHub dHAEHES §83F melo] v}
B3 Ao 7 wurair)

1. 22lel SW 1§ gl oxE2| Heot
=R AotelE AZEY0] uS fixEy R
a9 173zt
. 2 e
Market Place
e
— == L= ‘S(u-dent
g @ Certification @ submit ‘
CERTIFIED @ Coding &

Debugging
Repository Server

e | ©

Comment!  Validate

Collaboration

Fig. 17. The proposed online software repository

ZEESo] wgoA App /i 2 wiE g2 7 183
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sw ZilE
] ~
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=8 "
Coding & FOCT © Collaboration
Debugging @ Submit & Comment®
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R 2. s ===
Androld wmﬁ ‘:\‘p;s::;e (7] {_ %
L o Certification 7

(® Deployment e

Fig. 18. App development and deployment process
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