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Object oriented programming technology now plays an important role in
computer programming. Especially because of their benefits such as module
developing. To understand the concept of object oriented programming is quite difficult,
complicated and take much time. The JavaRobot Game is developed in order to be a
intermediary of education.

The JavaRobot project has developed from the last version. In this version has
created Training Mode and use 9 JavaRobot's testing fields which have walls to obstruct
the way. The users must handle the situations which happen in the field. Each field is
seperated into three levels and one player's JavaRobot fighting with one enemy or more.
The users have to destroy all of the enemies during the time. Not only abovementioned

but also developed the process of checking the wall to report the result in three ways:

DEVELOP ONLINE ROBOT GAME TESTING FIELD WITH

CONTROL BY JAVA
Miss.Pantida Chanda
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left, right and front of the JavaRobot.
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= b2 dl 9 o L 1 goJ/ b7 9 ©
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a ea & as o % [ ° [~3 & A a' 9
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T GFandnmse
2.1.2 AT ULRINTA
a:uuﬂ@ﬁﬁmmmuﬁaﬁmmﬁq (Multi-Threading)  AZ@10130ULNNNTUsENAANE
@ g & ) - & G ) a on
aaniflumioeian TaEandnen siraunehzanda light-weight Process seuuilfjiinng
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LULTAZATNYT0 A9 aamsaluninrlszaaana TnadndinsanileAa execution flow
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patua oSl Al e ATt Y  TuTEIEANINGY  anssannulduannguileasinely
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nalUsunsaasineuléise wasiiunisldamicelssuoanalfadnefiisz@ninnuniu
Tszuusainiafslagdniniianisszananaasinia shared variable uazdings
vikilsulsvasfuedilignldlaamsntu AFundaudlsiudn local variable Tawilng wen
d‘ o 1 ?/ ] = o/ =i Q‘ 9
wilaazinanulunnsdauraslilsunsuwingu uiavinsaazililsunsuaassiasdiqaiEusiuas
andugaunnsnaiull weausaziinazinnuiludasziad inlvinsananar fagnsnsn
o 1% o o 1% dl L) ri’/ = 1 v @ 1 9 1
waundeuntuld  deresrenfinadiuinielszuananatefafianautelvimdoelsy
UIANALARZFITN BLAa e lawFan UL aRI(Parallel)  daazdondllsunsunianu
o« X
523U
a e = 9 dl : o d‘ ] :&I
szuntlfiRnsiviiaouaudunsalagnitnuilals uazlnaviagilszuaale
gaeullsunsaliignunsnnuanlflnemnss gisulusunsuninldusiiesaFramen i
wifuazauanifinsawa BN uasvgannsincen luszudnanimaarinanu
Tusunsnsagunsananmdaldimeathmense uazEumuinnuiananaininuueld
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faunnsineszudramaniunistlszunana (Process) agullfissiiae

M15199N 2.1 LEATALANFANNIZHINUNTARLINITUSSNIANA

e mslszaeana
uiazInIARINIsLlsTIIANARH WAL wAszNIstlszunanaR AN NIINREN TR
Mauuanaeiuussesituagaialy eI

9 = o’ =3 = 9 os
ANTNLARRBNLALINUY earalnisldmauLs

@ A 1 s
119savzalusunsuunegdausoniy

AsdiasesTnditansaniladnalaeld shared | arlaaunisiianuaeanisUszaananil

variables Tigannstszana  axtlfuusnnuanden

o

gasnsUszananafias  n1rdeAn lfaiunn
L2 e ] & . 1 2’/ dl
Tapune g Bendalwed (pipe)  WintuTa
@ el & 9 ! . -
1A FNAWLRDININLAZTINIIATAIUNTE

ANUUAATIFLLL FRENINN

T T
=l

, A ~ = ° <
AsUszuanaNININNIIMmIAarinig | nMndasunisniueaenirlsruaananii
afufwinauszndransalaelifeadon | llg@nnsuszuanaazilae

FAINULIARANLAY PCB 189A17UselIang mmwmm&’fammm?ﬂizmmaé’wﬁqLﬂu

=3 (=1 1 di 9/ 1 1 dll !
AUTUNTEFABLATENNAINGN NNTTFABLATANININNAN




2.1.3 1N9A LlUATHIA1N
M (C) uwavdndanda (C++) sdusyumsasoelausid (ibrary) Ndeua
AnavnndmsuusazrenlnaasiazsruilfiRnae daunmianmiaduayunishilsunsada
= Qy 9 dIO ds{ 9 =
Auwsansdnenalniinanuatunialunie Tsunsunimanayne Tlsunsuaspasdings
] b2 lﬁl & | ¥ v 9 1 . = 3
atetinanilamsaana aavlwiaefazifludairansaliiun main() 1eyne Tsunsu Gandn
o . = g = & [~1 ¥ % dl o °
WIAUAN (main Thread) waza1BUAaiNIRAas aviiudAILANIIANANTNINAIAINNIN
[y al v A Py
udnenaaziinea¥ramsaau tian
ansaFnamen i ldlulisunsy anunmmadels 2 2% Ae
1) gfupa1alddunan (extend) ANARALNTA
2) a¥asalaglddumesinasmaidia (nterface Runnable) 3aUAaNasNe] AL
wlasflumnsalsaelifinnsdasundasnielunang

AANENIAR AP LNNLLAS(data members)éimﬁ?mﬁumﬂmzmﬂ?mmmmﬁwi@"l,ﬂﬁ

A919% 2.2 ULAAIAMENTIRTaIAIMINNLLAS

data member Qmﬂmﬁ

private char name {] ; Fevaanen 1sanunsasaaemsalnsgasalum
fumesldud  pauamsnumesconstructor) wankifide
mmﬁfu%gng’q%ﬂlﬂmﬂé’miusﬁﬂu “Thread-1"+n
Tag n Lﬂumm'ﬁ'}mmﬁuﬁLﬁuﬁumm‘hmummﬁgﬂ

W
A597U

private int priority ; AszALANAIATYIBNeA lunnsgnsTLLLfRnNg

=4

Ranlnnenn

T
(-

private boolean daemon = false; -| Aszudwmsatiuiuaneuinga (Daemon Thread)
- , = o X P °
V?@‘h\lﬂqﬂLW?ﬂﬁuﬂgﬂ@TqﬂmuLLﬂzgﬂL?Nﬂ']ﬁ“ﬂ']\?’]u

Y 9 ) (D = ) dl &I = . .

gl start() udn azfadniTan Tatedun isAlive() ax
i true aundniliadugan1anneundn isAlive() az

W false

2.1.4 S1EASLALAURTNNTINUADIARIFLNTA
AANAINIA (Class Thread) gninmusluuiinina(package) java.lang L& miuasne

Augunuf (instance) FaisazBandudn wee parameadiitsunsudiniunisineules




o =& d‘d o a dl % as dl E% dg( o
L‘Vl‘é‘ﬁ[ﬂ’lﬂuxwmﬂ’]?ﬁﬂLuuﬂlfﬂx‘liﬂﬂmi‘mLLEIﬂ@‘ﬂﬂlﬂ@ﬁﬂiﬂﬂmﬁ‘ﬂ'ﬂﬂ?qﬂﬂu NTANATINUYUISEN

TiBuguieuaundt start(esiuazgnien e start) gniunuda fuazlidnde awdle
Nugnidentuineu Wsunsulu run() Aazgniinenu
pandnsaliusaaad viumununsalimeadiganiusiie Wy start(), yieldo(),

sleep(), suspend(), resume() waz stop() laeilnfisnazldlanasles (override) wanan

be

3
1 =l

wianll wanannieiadl public void run() daflumanaafidnalan MlpatinFisnazsiaslenas
[- o dl 1 ‘ﬂl i’/ 1 . . o 9 1 0 [
lefiaszydnflamsatiuagluaniue running asinezlstie wnlivianastaedlse un()
farlFimsanlannazlsae
= -] =\ -4 Qs -
2.1.5 S1EAZLALALALNITNIN UL NIRRT N AT ULALTR
Qddl % = % dla = 6o a " g R
AafanslunisafiansanaaiepaanannaLNAsuelagwmesiia  (implement
Runnable interface) luaumefinaifiies run() uleuanuialusnan (abstract method)
d‘a =l oo s a -3 e = dll o
AaanaNNAWuadatunafi@as@oall run()  INETTLNNINNNNNTEAMIA lwanIUE
running
fumefinafualagninnua il java lang Fai
Public abstract interface Runnable {
Public abstract void run();
1

nslfsuadagiramsnatan liaadds
1) a¥epanaiBamAmuue dalnefmsasaviadudandn
2)m§qq%ummwfﬂmﬂmaﬁ%mwﬁmuﬁé‘m@Lﬁ@LLé’qﬁqlﬁLﬂquﬁﬁLm@ﬁm
ARUARSNIFARTIRIARTRLYITA
faatne uasennsadinanansunauituadandad ilunn sl fresnauaninines
YRIARNALNTA
// RunnableTest2.java
Class MyThread implements Runnable {
public void run() {
For (inti=0;i<100;i++)

System.out.print(Thread.currentThread( ).getName()) ;

}
Class RunnableTest2 {



public static void main (String args( ] {
new Thread (new MyThread (), “A”) .start () ;

new Thread (new MyThread (), “B") .start () ;

}

an@ MyThread lushetreildundwusiuada  wilifnslrznmnsaiiuaun@nag)
Al fathuiieazFan getName() Siasidan Thread.currentThread() Aawielizinasisud

(reference) FaanzaNnIAIN1eues d9ulu main() fnsaieanauAuTIa AR dNTATN

= (3¢ = 1
al

g

¥

TradeinnliugnwodlunnsAmesivintu Inapauaninmesinistinassausnifuiuie

= dJ = d‘ 03 as dl (=1 = dl | d; 3’/
VRN run() ngﬂmmmmszmmuﬂmmﬂmuﬂummmmmuu

2.1.6 LEAAANAIAIUALYITA SUNIHIANN

INoRamdaY java.lang. Thread

AN5199 2.3 AN INEARATRINTA

bNEARR ADLENTIR
A 1 ¢ 3 d‘ -3 v @ aa o

currentThread() ALANTINBFLEULURNNTANNIRILANT AR (execute)
destroy() AanemsalaelliaAudan (clean up)
getName() ALUTRURUNTA
getPriority() AUAIAIMNANATYIANNTA
getThreadGroup() A1A1 ThreadGroup
isAlive() \ngnatun
. [~ A 1
isDaemon() wsaihupdanmeavizaly

join(long millis)

aag s annel

- .=4' 9/ o/ °
resume() WeInmeangn suspend() Wnauunenu
=) o di 2
run() q:gﬂLﬁéﬂﬂmmumameﬂmgﬁamuz ready
setDaemon() A lfmeauanaumen

setName(String name)

AuuATamsa

setPriority()

ANRUARINNANATUTBILNTA

sleep(long millis)

Al nsanau

start()

FelEwmen BuFunneu JVM aziEan run() Hnnneuliias

stop()

&l insaneainan anaazieliinaeniandu




AN3NT 2.3 (Aa)

suspend() RalFmeanganisinenudansa

yield() &elwealasnugnnuzann running LU ready

Wanaad inherit aNAA1E java.lang.Object

AN5199 2.4 @mzﬁm;lmm@\‘lmﬁmmﬁ inherit aMNAA4 java.lang.Object

wait() fel¥insandinganuzuden(olocked state)
notify() TdEanldimendungn wait() ndUganue ready
notify All() Falimnimsafign wait dlaniagnidemdminauiniu

2.1.7 AmeldWanFuinnaungg
a o A < g o X = o o o
Suanansdl Tinsawikdesiamengniunifapessivayunisinnuaasiulae
Unfinsagnaniiazgaasnatuanlussudnamsauiinn uazazinaudaniumsauslay
SlemsaustazAugan1sinenuids stop) msamaniy usilutnanstlanagseniasin 3
¥ s Z// a; v dg( 1 9 A o A =
wefisufreansagnianuaiainedy  uasnisnssagendtnaalaniglludasisedevaasi

o ¥

Heyvndunsausiauniminsustnshinilagldfitanialéizun stop() pansagniiduaing
1 s Benmngnidwinsue usmsawimeavewiilludadn orphan Threads Fanen
wnilinagldninennsiesetnldnelfiaa s lan]

s lfrefiuesacmnenine senateumsnanying inesinsaidumseiiaingg
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%

ufiazneasaiesas dealianeumeamaiunalaadnluds Fasfumnimsaussaniied
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weagnimemsiuapuiueneumsaionn  ansfdilifeansauisindeaiidumen

Unfiile WnsaumamnsagniaiaAfiazmeadedsia
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= 2’/ ] o/d? ] % v e dl 1 1 I~ =
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o o 1 o’ &

Toymnawld  dlainasunsidanuninennsiueeusiazinsaetatiaaud1 Ay senadns
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2.1.9 A8nsldNeandudslas luiadu
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a e 9 o 9/:;‘/ =y 3’/ = dl dl ¥ = ras
srunlfriRnasundeseuninennslidure vnaaatiullwsreaviangnssyaoe AL

. - H = @ o o g s A
(keyword) “synchronized” lawmsnantiugniunainmealainiy azandaliilineunsn
= 1 :I/ d‘ 9 £ 1 dl e :’/ dl 9 gor a
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gy (Synchronization) AsaLAsatat winimsaausednisidauninanniufiasvgase
J dl 9/ 1 1 o ZI/ =) < 1 1 z’/ [~ ]

aundmeaidnuetazsanldasnineanstizalszananaiaia usvnluszndawuni
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RzAUgANTINNNL NS AR

Funmdn ensduaniiuLsmnen i AssiiAdiase “synchronized” 16 lal
analdAuandniduaimuniuas

aat Qs [~1
2.1.10 A9 ldWandunnaan
~ A o 9 2 o e W4 i ° ) [y

ynRnsanisdesralidninsaniuitnudugasadetauasasinnusdaldls 1
= 1 :l/ d? o/ = dl s & le dld é’ ) o 1
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= a tg 1 o 1% 1 d‘ 9 s a‘ [~ o
wssanaditloymifiatuluszudainnuls dumnmeauillinsauasamingnsfidugin
dl ¢ = 2 21/ 1 o 4 dil tdl Y o 2// =3 ]
alendaginl  uaziwsndulianunsaaunasieasadlfinsnaugisaliminennstufiazl
aunsonnaly  dTownuuiitefluanuianainsasnisaiisilsunsuinensaaaauingy
uiilale wiftidlymanuuuniisinmadetuszutialdaonndrpe fiyuanaen
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g
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v
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2.1.11 3ANTUBUNGA

o/ o =

n4ns (ifetime) aaamrauded aiiluglsiaglil

Born

Y start

' 39

nuana

T v

nvadanae A

nSenuanal | _Yprocessor

Running

4 2
/O 1A53aY

Gunld 170

Blocked

Sleeping

185 uuds(noti
517 2.1 uanaigansaesmnsn

114Lf;@ﬁﬁh<1“1mm%mﬂummq:ﬁmq (Thread States) L’éumﬂ@quﬁ;m’m (Born
State) mspazagluaninzfinanaundnusnen Start TasmIndsnantazgnien Haidun
weRen Start udanInazagluaniaznian (Ready State) mandsiinndnAygegaazidn
1‘1J‘ﬂ§1:1u@quw°’1<i’m (Running State) Lfi@vlﬁ?“uLfmﬁmwmﬂﬂizmam (Processor) nsm
AsvNAgAMYEeRY (Dead State) Weuvneuadasuysal sisagnFensiaensnen stop
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uwAfamsaanaatiluantazufenilamsaiineFenld InouyOutput Block 3maz
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annsnldnanreaminatlszinans fewdnbedszianaazineatiiny

wmsnazag lusnzindeuilegnunsawanan sleep WsaTinHauaznadLnnat
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1 =2 9 1 J 16

whsilszasanatisudmisasziianaazdneaginiy

WamsaiviauatignFansawsnan suspend aznaragnimiilugniin (Suspend

= o @ y = o oA a v .

State) waanignWnaznanaanmEiuaniecnienanais Wegnizanseawsnan notify

dl dlo [ i’/ s dl (=1 14 o a
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\HagniEunsaaiusnan notifyAl
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o

o s
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Thread.MAX_PRIORITY
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nedif il ndalaGafurazinealugnrasmsaifis FunNdnAny (Schedulling) Winiuaz
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UszananaazgnidannduliinssifiumssawiedanudrAmwinfuse
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pananaldeglutdeunsnan setPriority ¢ Throw lllegalArgumentException  LNBRA2A
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ATABUANTRIAULES
wmspazinetaunsziaiumte  gnufianse /O sleep, wait, yield vizagnugieann
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A151ad 2.6 (Fla)

7

2.2 panlwiuum
lussuaanfanefalsznalldnasensuas (software) a15auas (hardware) ¥
dl T o = 1 :l/ d‘ 3| o = =y a
Fausatuazaniseanuuulugiulsznaumantiu  iwaiiun1snIuuA LR ALTININALA
ap93vu 1 wiasllsunsutlsynaudonindazlathe faflunisuessruuniuanniilueis
nantniLuE (component) Aa sensinfsine Mntsmaialuszuy itu dgefaldn
(source code) W&luF (binary code) uazlnalanTAaA (executable code) Tun1m1a19
1 '3 ¥ as 2 .
wiazpan et Beylfuniaananlid (java) Imﬂm@mmmﬂmmumma 81
Huszuuaugsiafionadiuesiszneuvialanaisdg fidlunnstszneugsia  Taanns
aenuunpeslusamnsatilulszenddfuniaduuldsunsunissizaniaina i
unannefu (platiorm) laflé
nasaantuurex el lFRuanmsne 6o usatinglsinuaINnsoEa
wannsse lidls
o 1 9 dd‘ i t e P 9 A = 1 a
1) fansandifldaudiings  wisznquilanszsldnuviewisanLANF NNy
ptinels  aminlildnaniniuuanasaslunTimanduanandudainy (Presentation Logic
Subsystem) 1% 1TNA@6I) uaza1aasliuNdouaesran TWuUR LUnesANaaa ndUTa
N (Working Logic Subsystem)
2) fdayalevielifidufhechiindeldlfluaaum fdeuudasnguld
b7 =52 d‘d 9 | 2 o/ = ds’ 1
fayale wazifeyadeuleffgldenunarenduldtaniy mefiarsanludauliazdonlunig
MLALLL LN ARL TR AN ALdaeand LT ama (Database Logic Subsystem) WiAa
1 e 9 7 2/ i~ L3 = =] = =
doelifarsanlédrasldgdeyadumuuguinaioniEzauuunszate 1TRATAZINILS
(table) Iatielugudayanile
) 1 =i 3 i’z [~ 2/ dl v o o’ dl
nsfiansaundnluszuufipenvuuilatsdudundnleanssresgimun ludud
[ L4 ve & =] 9 [ 3 &£ & -8
azfunisaiuazasuaiugidauisaonudesnts anraiznisldusanneginugg
wnaavafuigldendasnisfon Tnanisduniwaliiuazuaniiazdudama (Subsystem)

A o’ <y v
WeasauTmand Lo
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2.3 ganilmangsy 2-Tier
Aoutleznan 3 gau 2aslusunsusulinn d9unaninadiulsiiaNalaZa21 1D

fiasyn Fasunsausaantdifly 2 Saman Ae dourassiasesiadiowivazdouancgmdeys

1
o

ga95 5 0as Wrunsuredlagieuiilaunnswauiudoiy azfaaflusaudnivineuls

‘
a o

ptinandauasn lunisnisdenisiesretedladiow lduaread@nafiaiufadnfyuan
drvsunisanslasea¥iauuy 2-Tier  dausesnisudasuagnasuaningladiawi daunns
Uszananatiuazuiarzuineladiawiuaziadinnesuazdiuresdayatiuazgnifiu uay
Fansinusndsnef lunsfasaadayaazaglugtvefuaessal Tnanisds saLannlad
R ag &Y dl ' dl J 1 ' 1 2’/ :I/ (3 [ & ¥R
uiaudfnesfeinisnindensanseudianiveusrdaaivassuladiawiazsiecine
sneduiusreadfinefuzalinnsuilasgluuunini AP (Application Program Interface)
o ¥ YL a6 6 1 2’/ ldl & o 1 ¥ o
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