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Abstract

This Research aim to enhance the teaching techniques for the Department of
Computer Engineering and Multimedia and Internet System Engineering, Bangkok
University, “M-Learning system for engineering students” is developed as learning tool
on mobile phones by engineering students and faculties. A selected course, CE315: Data
communication and computer network |, is transformed into an M-Learning system as
two different implementations. The first system is created by utilizing programming skills
in Symbian operating system; and the second system is created in Windows Mobile
operating system. This research presents the developing steps of the two systems and
discussion on how to make the M-Learning system looks interesting. The evaluation from
students shows that they are highly satisfied in the M-Learning system. Furthermore, this
research also includes example applications developed by faculty and student from

School of Engineering, Bangkok University.
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sodramsiiouIdansainelwa HelloWorld java #3531/ 2.4

import javax.microedition.ledui.*;
import javax.microedition.midlet.*;
public class HelloWeorld extends MIDlet
{
private Display display;
private TextBox t = null;
public HelloWorld(}{}
public void startApp( )
{
display = Display.getDisplay(this);
t = new TextBox("Simple MIDlet","Hello World",256,0);
display.setCurrent(1);
}
protected void pauseApp{ ){}

protected void destroyApp( boolean unconditional )}{}

§ o 1 =t 4
31N 2.4 shedumsidou TAansa 519198 HetloWorld java

5
2. 71379 MIDIet Suite 182 95149 JAD File B34 10FUADUNITHAINT MIDlet fio sim5idou Iaa

» W 1 1)
ar 9/ 2 . ar . e
n89910% 18 InAud92A091s Compile 18A1MUAI Javac (Java Compiler) 79011878 1WA class
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Funouno 1Udoai11Wg cass 11105 Preverifier MU 1dsunsus1a99 (Emulator) nouvedeWan 14

ar s o 4 3 4 @ o ] v .
FunuInsiwnndoun inovlin lun1sWaIN1 MIDlet #188191¥U J2ME Wireless Toolkit, Nokia

Developer's Suit for J2ZME, MIDP for Palm, IBM Visual Age for Java Micro edition, Netbeans Lﬂuﬁ’u

i  a o § o
oA MiDlet 5vuFoond93 16 MIDlet suites Hlufiswaanaves MiDlet waz IWdgiam

1 a A 9 ar o . 9/ & w =
#1199 NNYIVBTINUNITNINY, MIDlet suites ﬂzﬂixﬂfﬁ]ﬂ'ﬁﬂ 2 Ulﬂﬁﬂ'ﬂﬂ‘] 18

I~ i o | o wa o
JAD File 1ilu Text file Himihiivendnvazuazauautiaueallsunsy Tavzdu
¥ ° o 7’4 o o o
51082188A909 MIDlet suite A139 1¥dmiuldgunsalfivhms vaslufuhnsassasy
- ' a & & s = !ﬂ &
seazdeavedldsunsy noumsdads Felu'lWa JAD 1317 2.5 swiilumisuends
A . A as = oar o & «
51UBLIBYAYDI MIDlet suite NHFonozls, Waunlasusinle, nessuluuy, aualda

¥ ) 3
whlng, 52’18 AR 214 lunsanneiiensls iFludu

MIDlet-Name: HelloExamples
MIDlet-Vendor; Nokia Lid
MIDlet-Version: 1.0
MIDlet-Jar-Size: 7808

MIDlet-Jar-URL: HelloExamples.jar

510 2.5 A98819 JAD File (HelloExamples jad)

u

. L oda ' y & A4 9 - )
JAR File 134 File Ty MIDIet §1139] 10113 53914 resource file MABIV09 laoll Manifest

3 1 = o ] v oA ]
file 92 UBAAIT10ALIDUAYDY JAR File 1131 114 Manifest 179594 1m'113, %0 MIDiet 11

[
[y

o oo T ] o
ozla, Wimunlaslas, nosdum1lus, 19 MIDP uag Configuration o540z 15 ganedo

1l5zno1AIY MIDlet 0z 15719 fag1fh 2.6

Manifest-Version: 1.0

MIDlet-Name: HelloExamples
MIDlet-Vendor: Nokia Ltd
MIDlet-Version: 1.0
MicroEdition-Profile: MIDP-1.0
MicroEdition-Configuration: CLDC-1.0

MIDlet-1: BouncingTextMIDlet, example.hello.BouncingTextMIDlet

MIDlet-2: HelloWotldMIDlet, example.hello.HelloWorldMIDlet

gﬂﬁ 2.6 7708149 JAR File (HelloExamples.jar)
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Tundnzngu
: v 4 " _ 4
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4T UT095DUNI1TNIIU Movie Clips, Buttons, Vectors, Gradient, Bitmaps, User Input, Audio 8%
o
Scripting (Hudu
o . o ' 3 A oAy 9 ar A R
A3WAIU Flash Lite 1119939111309 19U Flash Lite 1.1 F90dns 14 1un15Wau1fe Macromedia
. . . i
Flash MX Professional 2004 11ag Flash Lite 1.1 Content Development Kit (CDK) 59 1M1ﬁﬂﬂ11ﬁiﬂﬁﬂ
3 -1 o . or a rf: . of  §f ot R 1

18917871 1956 Macromedia M39910AAAT Flash Lite ud 2141 11la# Tsunsu Macromedia Flash asaadau
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Flash Lite 1.1 #9317 2.8
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llﬂll Flash Lite ﬂﬂﬁ\‘l‘im‘ivﬂglm‘ﬁmﬂiﬂ Adobe Device Central mg'ﬂﬂ 2.9
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: FormatsFlash ]‘ o : :
‘ Version; .]Flashutel 0 [ | -

BT L Loadorder

£z

Set;ih:;si e

T “ActionStript version:
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™ Debugoing permttted
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311 2.8 maiiionldaIu Flash Lite 1.1

5 1 My Favorkes e T :
= b Sample Device Set H Player Yersion; Fhs-hutegl Targek Devices: 2 ouk of 4
. D) ActorSaitVerson: AdionSoiz0 Document Size: 240 x 320 px m
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i
i
; atnbieg Sk an 25,
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) Flash ke 2.1 2240320

240 320 px. -
Matching Devices; 2 o - &
i. Flashlke 2.1 16 Flashike2.132
240220 2420

[ Raniee2... 2o0xamps | ]
[§ Aashike2.... ox2s0pe | 7
G Asshike 2., 240x320px |
 Asshikc ... FOxz0px | §

Pllaem

51 2.9 A29819715 191U Flash Lite 11 Adobe Flash CS3 nediu o
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page.java®™ X t

2 public String getTextCH1liint index) {
switch sindax) (

: case 0;

! " A ) " N o . ol VI
TeNT = niaaa eyl (Gola CommunicatisnfenmIRAAT A8 FTMANGE nmmat‘;n's:wnanlun'zml;'ln] :
vy break;

case l:

- El . . r - v & o .
LEXE = BIALTINOUYAINTAAE YT Uaua {Cornpanenyiningd mJ'l:nau::aarnwamwa:'mu ﬂﬁ\l\nlnﬁﬂeﬁlﬁaﬂ'ﬂf

break:

case o:

text = upmydadayan  Tranamission Madeninlnuamsdedayautisaanioie 3 suvy figtntnd Sin
break!

' ]
returm CoxtT:

B public String getTextCH2{int Indexi {
switch éindex) {
case 0:
text = "wiRmMPRBzenstweda nihimmiom P % Fvindain o fd4 (Sender) ﬁw_.nuﬁg"]q\_mja'q\n";

- wx . P AL s
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4.5e1Color [OxFFFFTT) ;
g.£11IRect (0,0, 136,208] ;

- c}»aoznﬂne va

i ' g.setlolor {0x7A6A53) 5
o ChapterTwo.fava

. HY1Rect {0,0,175,42) 2

gusetPont (L)
gusetolor (eCBDIDA)
g-drameString (“{CEJIS] hegincss,
g.act{olor{0xFFCC3D]; f
GdrnString(*ats Sommumzanon
4.zetlalor (FFLCIAN) 2
godraeStrimg {"Computer Hetoor T
el

g.setColor{D:7AEAS3) 2

Du!put bmlrlxrrd fruny

Canetated ~J:VEV_Ofticelresanech bu\m.la:ninq\JZHl\dilr.\Hhumrw
post-dar:
,run:

“ 45 49460 byter,

,Scarting saulator in azscution wode
VARHING: Aturibuce valus for Hicrolditien-Configuration defined in JAR manifest is noc suy
Inulacor comuend: C;\Dacumencs and SettingsiAdainistrator.REQST24_003\.necheansiS.O)emulw

dusny. exe -clasipath o:\tapimidpiMiearning. jar —ScickyConzole =StackSiza5lE =Stackiizelncy
Henul

! Henul]
<

‘Ta';"ssn i:;lﬁ;ﬂ:l. Java [1.3"6)‘2(1--8]”“‘:1",..

[Da'ta(urﬂmrd’nllm}
Comnunication-Sharing Informationfy
Data-n computer information
systerndata are represented by S
bnery nformation unik(bris)

n the from of 8 ond 1

Data Communication-The exchange]

of data batween bwo devices
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L
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3
setColor(OxFFFFFF); fillRect(0,0,240,320); / MANUNAIFUIIVULIA 240%320

v
setColor(0x7A6A53); fillRect(0,0,240,42); // mveuduun Hhmaviia 240%42

= w o & 4o
31 3.10 fvenagamdalums ldnumnas

drawString(““Message" beginx beginy+delta,0); ks Ei’faﬂ'smﬁm’fuﬁﬁumﬁa beginx,beginy+delta

drawString(“Message" beginx beginy+2*della,0); /e %ammﬁuﬁ’uﬁﬁumm beginx,beginy+2*delta

| @ Datacomjava_ % 3] Pagesightjova X

i
o B pvblic void paintiGraphics ¢q [

31 3.1 Aedngadidalunislddonuy

) PageOne.java X | G Mainjava x|

Font £5 g.setColor {GxFFFFFF

d.filllect (0,0,17E,208) ;

£=Font.getFont (Font. FACE_PROFORTIONAL, Font. STYLE_PLAIH, Fint. S1ZE_SMALLY;
r.setFont (£)

if.setColox (0:xD00Q00) ;

g.drawString {"Cata Canmunication Systern ", begineZ, beginy+delta-up,0) :
dgodrawStringi"have 5 Componenis”, begins?, beginy+2*delea-up,0) ; s

godrawstring ("1 k=

srage—the inannationfdatz)’, begin+5,beginy+3tdelta-up, 03 ; ~
de.drawsString ("to be comrnunicate include te=t”, begime+s, beginy+ad*delta-up,0) ; "
g.drawStriag ("purmber. pisturas. sudio, video”  begime5, beging+5*delta-up, 01}
if(up >= 15)¢{
a.drawString ("3.Rzcetcer device that receive the', beainx+2, beginy+8*dalta-up,0) ;
o drawString ("dats meseaps” Degincets, beginy+S*tdelta-we, 0} ;

g.drawString (" Licdiun or Tranamizzion medive -, baginet2, beginy+5+10td=1ta-up, 0 ;

¢ hackground Tarvle
a.setColor (DFFFFFF) ; -
.fi11Rect (0,422, 175,15);

‘Fags mmber

£=Font.getFont (Font. FACE_SYSTEM, Fent.STYLE PLAIN, Fent. S1ZE_SHALL) ;
¢.setFont (£) ; ; '
g.setColor (0xFFEEC0) ;

g.deawString (710", getWidehii-30, beginy, 0] ;

31 3.12 fedgaddalums lddenmnmiSou
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} 4
- afeuniSsumumailnves Flash Ao 14914 Layer t1az Movie Clip vosdauiiionsazun
] 3 1
AegU 3.13 (Puasuis)

o ' as ar 4 a U o o
- msdenuvesiunadaiudneun(Sot  Key) uuinsdwsindoun Iaslafladduves

v [

Action Script AinNUAUMIFINUVDITJL Adededeamdetaz T 3.14 iodounaanalal

a

¥ oy
= £

fanvidalal Taolusredagamdedegli 3.4 Siadu 11 nih
- yageuran1sinulasmssunnnsnatll Cul+Enter ilonuuyiaes Insdwiinfoud
juiigeanisuaasra vinifuh Iduuana *ewt TGedeiauun Tnsdwindouds
995 UUENNAAFY Adobe Flash Player ™
9INMINAUIRIY Macromedia Flash Hidodanauasdounziingad fiensofiamiunisoy
Sosfinuinuding ums 1§ Macromedia Flash fiou unzdosdnugasmdalumsdesiuly Action
Script U991 UNAAA (Soft key) ﬁtﬂuﬁ}gﬂﬁﬁ?ﬁimwwmm Flash Lite (11114 ust TaoinAuggadidezndne
FuiiiTuns®ouTsunsy Macromedia Flash Taoialy) ilfefaunumBoudifaudy e 145vuna
TuglahmsRauumaiadeniwinn dlesndnmnnmswanuiluuuusmes @nidd IldTvuna

ynvuai lude

/F**listeners**/
var softListener:Object = new Object ();
softiListener.onKeyDown = function () {
var keyCode = Key.getCode ();
if (keyCode == ExtendedKey.SOFT2) { // set interval page 1-11 of chapter 1
if({_root.content_me._currentframe>=2)&&(_root.content_mc. currentframe<=11)){
_root.content_mc.nextFrame(); }
else if (_root.content_mc._currentframe== 12){//define to unpress more than page 11
_root.content_mec.gotoAndStop(12);
} else { position = {"main menu");
if{_root.mainMenu_mec. visible == false){
mainMenuAppear();
hideContent();

} else{ fscommand2("Quit"); }

31171 3.14 dr0d19AATI Action Script AauRUMSAATY
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[ZcpboDCAChpege T vl egetTentCHLGOt index)

o public Srriny gerTextCHl{int index)
N {

svitch {index)

L}

case Or taxt = ¥ r-wﬁnmsﬁmgn\r\n IData Comminieation)oynd oy nnsdams Sa rELea-E
break; “

case 1: texc = " awithsnouvasnsAosedona rin ICompanant )\ ot ah v\ naadus nousasnrs ooy
break; -

case 2: text = " TummsAsayn e\ ITransmizgion Hodej oo\ olmamssviaygmnisanr
break;

case 33 texe = sUstuiwsr s nueel rin (hine Contiguraticn) \rinirynglauiuwarsiEom
hreak;

1]
reLurn TeXL:
- 1

public -7+<1oq gegTexoCH2 {int index)
{
switch {ingex}
i
case 0: text = "whWinarhenuananed b eva- wiwosdrelle 3w fadein o Gdy (Sendec) vhowdDagan i
Text 4= 7 oo §iu (Reseiver) vhrwdilelsnin o o (Careier) diamssniudut oo AR T D AR
texs += "= punlnneslneiesledduinl ein o Aane WA nsuEns wtaltla  usuwaauGRRI BV R T Y
text += "- pamsdunulussusrnauhdbssmemi s n viruasdunyiunradnnsfoas oin uoossreRiitudont T\ my
: Texc = "- dnsfubnn TS N et WESum Uy cint e et
Do Teat += - rdtfmudimargfudmedas ke rvn damswEiaa)agitdude
' breek:
cese l: text = "situmednuennssgu 95IicvnicinTs
text += "— G311 tiainain Open Systensicin intercomnectiorlcynlrin®;
text += - odeaninuarirmnasgm IS0iedn  (Internatisnal Organizacion focieynm  Standardizatisn)icin’
texc += - wdnviviewaonmtitmsad T SnriaicieT: v

Ready 2y ol 12 chiz NS

[l 14
314 3.16 myWaiuomunE oud e Visual Studio n1w7 C#

3.5 madamssudysunSeudisnnnaeulu

A w =) 5 -~ 1 ar r t st A 9 =4
wWesninmsanunGoudlemaiingien 09 ldmuseldgplamhlinsndeulnald 39

[T = o Y = 1 1 d‘i d’t Y o d' ‘é
panpsnan laomsd@ou Tl sunsuaonslamaialunis ldawdeiles e ldiAansmaou vl 34
¥ T
mswanunSoulmaiiaiee agil 1l fo malansuaaimwniou vl wazmaiianisniig
2 v o a da o o owa . ar = \
nm a4 lduiatly madandmsiiauuuszuulfiiang Symbian War1d2e9191 12ME wag matiaf
1 5
AU T DU UAMT Windows Mobile AWAILIAIY Visual Studio n117 C# Al
3.5.1 madamsdSudyaunGeudremwingoulnine Java 12ME
- mAalnMsHERn IMARDY 117
a o a @ o ) / g C. . Cr
Sunnmsimwianuy listlmage Aoy imporl javax.microedition.ledui.List;
. . . .. ; Yy o s L o oo
import javax.microedition.ledui.Image; URTHINNDOUIING private List listimagel; dszmeduls 1ny
AHNVTUAAING private hnage imageSim; aia listImagel = new List ("", ListIMPLICIT);

o PR o oy o ta & o o o o [} o o w =
ﬂTWHﬂWﬂQ‘II@GulVIﬂﬂ'IWﬂﬂ'ENﬂWﬂﬂlﬂﬂiﬁﬁﬁﬁﬁ?ﬂﬁ’lﬂﬂ ﬂ\?ﬁ’)i‘)ﬂ'l\i‘]gﬂﬂ'lﬁ\‘lﬂﬂgﬂﬂ 3.17

listimage 1.insert(0, "simplex1", imageSim.createlmage("/images/simplex1.png"));
listlmage1.insert(1, "simplex2", imageSim.createlmage("/images/simplex2.png"));
listlmagel.insert(2, "simplex3", imageSim.createlmage("/images/simplex3.png™"));

listimage1.insert(3, "simplex4", imageSim.createImage("/images/simplex4.png"));

U7 3.17 dredngadidavesnsdrdunmiadonTuadae 12ME
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- RlaMINUE
= = . . . . o . . . . v d
Sunldlavstinnms import java.util.Timer; AY import java.util. TimerTask; UDZAINDOU
d & ] . R . Qs A a . .
NANUALIA private Timer timer; Usgnadualsiionl aeunlaIn private TimerTask updateTask;
o =4 . o ar 3 1 ar 1 o o W - ) 8 0 W -::
MruANen setting) 19dmSumsdsawin dredgamdedegi 3.18 uazGonldyamdudaou

o o o a i
AW AB NBA changelmages AIFARIF 1317 3.19

private void setting() {
ki=0,
timer = new Timer();
updateTask = new TimerTask( { /fmuamsiiam ugremiznafe Sonl4umion changelmages()
public void run() { changelmages(); }
b S muanamsriana i agium Tuiiiine 1000 HadTuTh v 1 Sudt

timer.schedule(updateTask, 0, 1000);

H [ 1 M
311 3.18 F08199ARAY setting 1NBAIAIANID T2ME

private synchronized void changelmages(} {
s k1 dlusiia ine Wunmugdunmdisinnly listimage] 4ILIAAY
if (ki <=3){
imageltem1.setimage(listimagel.getlmage(k1));
ki++;
Yelse {
k1l =0;

51N 3.19 sredegadduisnldounindls 22ME
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3.5.2 madiamalSuqaumiBsudaenundenlnadan Visual Studie M CH
- Lﬂﬂﬁﬂﬂ15££ﬁﬂﬁﬂ1ﬂlﬂéﬂu1ﬁ’l
L’?‘Iumﬂmsmmwﬁmﬁmﬂu ImageList Aunate System.Windows.Forms.ImageL.ist
Lmzﬁ%'wa%aumﬂﬁ imageList] = new System. Windows.Forms.ImageList(}; MM UAVLIAVOINTN YU

A ¢ an v <
imageList].ImageSize = new Size(150, 100); 3nusmua lWdnni Tdanily Resource wna T1lsunsu

3 @ o LR . | o u ar o [} o @ @ P
ud Faudiuld imageListl (Hudiey defrodregamidadazli 3.20

imageList] .Images.Add{(global::introDCACN.Properties.Resources.simplex1);
imagelListl.Images.Add(global::introDCACN.Properties.Resources.simplex2);
imageList].Images. Add(global::introDCACN Properties.Resources.simplex3);

imageListl.Images.Add(global::introDCACN.Properties.Resources.simplex4);

31 3.20 semeaidveInsWuaniion Tnadae c#

- malAMTHENNE
Taa14 System. Windows. Forms. Timer ltaza$198ouond #141umsiiusinmsmizuia
timer] = new System.Windows.Forms Timer(); f1muanaInmsuinaniuiadiunilasldsds
timer1.Interval = 1000; fvuamsiianu lugiavesnisniianadiemsisen1F{ansu imerl Tick
timer!l.Tick += new System.EventHandler{timer]l Tick); a$1afadsn timer]_Tick Iaefivuanangs ki

a ' y o o 4 o y o 1 o W o ar . .
Tagrwaudeldunudrdunm ierhnimly imageListl 3ueas Alodregamdaiflandu timerl Tick

Aegilin 3.21

private void timerl_Tick(object sender, EventArgs e) {

if (k1 <=13){
picl.Image = imagelistl.Images[k1];

kl++;

else

51 3.21 A108199AAE S timel_Tick ileMUIM
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¥
= Qs a 9 = o . -1
2 WAl 7D AinznsNaIAILN1E19171 22ME Uazmaian1snenin o Flash Lite 51 ladsil Aa
»
- MR 819191 J2ME stemsousu Taviiileniunisil§iReSe (Workshop)
o 4:?4] r T g} ar d A a o 1 o o =
aafipe msldgiuasndesdonnuasuuInsdnimioun Aeggafidenegln 3.22
msafwnemsiedion lilndhdald dredgadidadeglfizes msfaedhed
a 1 o o @ P o3 o
ATAT IUNY FI081YAMAAgIA 3.24 Wudu
¥
a 9 T “3 oren s
- MIMIRAWIAE Flash Lite niamsousulaofiiionuiunsyfifese (Workshop)
3
o o . .
TasoUsURUTIUUDIN5A0Y Adobe Flash M3 H3 19101893 A1511 Movie Clip 158314
[} 14
AR 11998 Tween Animation 19U Shape Tween LT Motion Tween 2NN

. . (< 9/ W or 1 £
Action Script t1ludl f9913061931/% 3.25-3.26

tfName = new TextField ("Name","",10, TextField ANY);

formShow = new Form("Show"};

formShow.append("Hello " + tfName.getString(});

try{
Image im = Image.createlmage(chType.getSelectedIndex{) == 0 ?"/nemo.png” : "/turtle.png");
formShow.append(im);

} catch (IOException ex) {

}

.:; or 1 o W T T 5 9
310 3.22 dredgeddalagiimendosdonnudae J2ME
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IsMenu = new List{"WorkShop2", List IMPLICIT; new String[}] {"Play Game", "Show Textbox",
"Show Alert"} , null);

* */
if (¢ = List.SELECT_COMMAND)
{ switch (IsMenu.getSelectedIndex())  {
case 0: new PlayGame();
break;
case 1: TextBox tb = new TextBox{("Textbox", "", 100, TextField ANYY);
tb.setCommandListener(this);
display.setCurrent(tb);
break;
case 2: Alert al = new Alert("Alert", "Hey you press alert”, null, AlertType INFQ) ;
display.setCurrent(al);

break;

31 3.23 dedrgamasmsaiissemsiiedonlundhdall e 2ME

protected void paint(Graphics g)
{
img = Image.createImage("/run.png");//w 384 =11 action.Each action w32 h48
g.setClip(0,0,32,48); // size of Clip from coordinationxy size w h
g.drawlmage(img,-32*index,0,g. TOP|g.LEFT);

319 3.24 FreagadidamsadenmdiazAsLD Clip
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