MavemoTApio Meipaiwg — TuARpa MAnpo@opIkKAg

Mpoypappa MeTATTTUXIAKWY ZTTOUBWV

NAHPO®OPIKH

MeTamTuyioki AlaTpifi

Tithog AlaTpIBrg

Eupunig AAnAetTidpaon Java-Prolog

Ovopartemwvupo ®oirnty | MavwAdg Eppavoun

MaTtpwvupo Mnvag MavwAdag
Ap1Bu6g MnTpwou MIMA 08059
EmBAETTWV Mavayiwtétroulog OepIoToKARG, KaBnynTAg

Huepounvia Mapddoong  OkTwppiog 2012




TpipeAng ESeTaoTikn EmiTpotn

(Ymoypaen) (YTroypaen) | (Ymoypaer)

MavayiwTtdrouAog

. , ] o
O&pIOTOKARS ®ouvrag Eudyyelog MNoataddkng lwavvng

Kabnynmg Kabnynmg Kabnynmg




Mepiexoueva

TpiodidoTaro MepiBdAAov

1.1 Java3D . . . . ... e e i L L
1.2 Ticivaindava3dD . . . . . . . e e e
1.3 TIEPIYPa®R . . . . o o e e
1.4 EmokOmnon TexvoAoviag . . . . . . . o o o e s e
1.5 VRML . . .. ... ... . . s AR L
1.6 Mpdtummto VRML . . . . . . e e e e e
Eicaywyn

21 TIPOAOYOG . . . . o e e
2.2 TapoudioonTou JME . . . . . . o L e e e
2.3 MnXavég TTaIXVIDIV . . . . o o o e e e e e e e e e e e e
2.4 TpiodIdoTateg MNXaVEG ATTEIKOVIONG .+ . v v v o e e e e i i e e e e e e e e
2.5 LWJGL - LightWeight Java Game Library .. . .. . .. .o . . 0 Lo
26 Open GL . . . . . .. R e R e e e e e e e e e e
2.7 ApxitektoviIKA TOUJME . . . o . o o e e
2.8 XdpakTnpIoTIKA yVwpiopata Tou IME .. o oo

Java Monkey Engine

3.1 MainGame Loop . . . . . @ i e e e e
3.2 PropertiesDialog . . . . @ .. e e
3.3 BaseGame . . . . . L e e i e e
3.4 Simple Game . . . . L i e e
3.5 Ymootnpifdoueva Apxeia jME . ... oL L
3.6 Renderer . . . . & e Sl L e
3.7 Texture Renderer..+. . . v Sl o w0 LA L e e
3.8 RenderQueue. . . . .. . .
3.9 BOOIKA ZXAHOATO . . . i v v e e e e e e e e e e e
3.10 MaBnuatik@ oTo JME . .. L e e
311 Quaternions . .. L L L e e e
A2 Angle AXiS . . . oo e
313 Three Angles . .. . . o i e e e
314 Three AXES . i i e o e i e e e e e e e e e e e e
3.15 Visibility Determination . ... . . . . ... L
3.16 Collision Calculations ... . . . . . . . . . . .

JjME Advanced

41 Camera . . .. e e e e
4.2 View Frustrum . . . . e
4.3 Scenegraph . . . . . e
4.4 Spatial Scenes . . . . . .. e
45 CameraNode . . . . . . . . . e
46 ModelBound . . . . . . . . e
4.7 BoundingVolumes . . . . . . . .
4.8 CullState . . . . . . . e
4.9 Lightstate . . . . . . . .. e
410 BufferState . . . . . . . .



5 Java Physics
5.1 jME Physics
52 ODE .. ..
5.3 ODE Java .

6 Prolog Derivative
6.1 Prolog Derivative GUI . . . . . . . . . . . i

7 AmoteAéopata

7.1 Tlopeia Kal TEAIKO ZUPTTEPAOHA . . . . o v v vt e e e e e e e e e e e e e e

8 Tnyaiog Kwdikag

8.1 Autorun . .

8.2 Prolog-Derivative . . . .. . . . . ... e

8.3 Batch File .

8.4 Java Monkey Engine Code . . . . . . . . . i e e

8.5 Main Form

8.5.1 Systeminfo . . . .. . .. . ... i e e
8.5.2 Windows Shortcuts . . . . . . . . ... e

8.5.3 About

BifAloypagia

29
29
29
29

30
30

33
33

34
34
38
40
40
44
56
60
61

65



KatdAoyog ZXnNUaTwy

1.1 JavadD . . . . . e T e e 2
21 JavaMonkey Engine . . . . . . .. e e 6
2.2 Tpa@IiKA ATTEIKOVION TTAUIXVIBIWV . . . . . . . o o o s v s e e e e 7
23 OpenGL ... .. . . e R N 8
24 ApxXITekTOVIKI TOU JME . . . . . . o L e 9
3.1 JME Properties . . . . . . . .. e e e e e e e 12
3.2 Apyxitektovikri Tou JME -Renderer . . . . . . . oL o e 17
3.3 Tpomomoiion Twv YAKwv oto JME . . . . . . .o 19
3.4 Baokkd IxAuaTta-Box ... oL e 20
3.5 Baoikd Xxnuata(Box)-Auo KUBol Ye SIOQOPETIKO XPWHA . o« o v v v v v v i e e o e e 21
3.6 Collision-Tpiv TN ZOUYKPOUGN:MTIAE XPWHO & . v v v v v e e e e e e e e e e e e e e 24
3.7 Collision-Meta TN ZOYKPOUCN:KOKKIVO XPWHO & v e v v v i e e e e e e e e e e 24
6.1 Prolog Derivative - GUI . . . . . . . o e e e 30
6.2 Prolog Derivative - EICQywy CUVOPTACEWY © .« v e v e e v e e e e e e e e e e e e e 31
6.3 Prolog Derivative - Eigaywyr] AdBOG O€00UEVWIV . . v v e o v s s 32
8.1 Main GUI . . . . . e e 34
8.2 Prolog Server . . . . . . e e e e e 40
8.3 UME-TOWN . . . . . . i e e e 41
8.4 JavaGUI-tab0 . . . . o . . e 44
8.5 Java GUI-tab1 . . . . o e 56
8.6 SystemiInfo . . . . o L e 57
8.7 Windows Shortcuts . © ... o . o o e e 61
8.8 About .. ... .8 mm e, WY L 64

KaraAoyog Mivakwyv

3.1 TINAKTpa KOl EVEPYEIEG .. . . . . . e e 15

KatdAoyog lNpoypappatwy

3.1 UME Settings . . . . . .. 13



3.2
3.3
3.4
3.5
3.6
3.7
3.8

8.1
8.2
8.3
8.4
8.5
8.6

Custom InputHandlers . . . . . . . . . . . ... 15
Material Edititng . . . . . . . . . e 18
BOX ... e 20
2BOXES . . .. e e 20
Cylinder . . . . . e e 21
Sphere . . . e e 22
Collision . . . . . . e T B 24
Main GUI . . . . . . o o N T, WAL 34
Java Monkey Engine-Town . . . . . . . . .. L e e 41
Main Form . . . . . . ... A e S e T 44
System Information . . . . . . . ... e 56
Windows ShortCuts . . . . . . . . . . . ... e e 60
About . . .. s e s L 62






MepiAnyn

21NV TTapouca SITTAWUATIKI EPYACia TTAPOUCIAETAl N TTPOCTTABEI ATTEIKOVIONG KAl KATAVONONG £VOG
TpIoSIACTATOU TTEPIBAANOVTOG HE TIG GUYXPOVEG TEXVOAOYieG. O1 TEXVOAOYiEG TTOU XpnalpoTToInénkav
KaTd Tn d1dpkela TNG ekTTOVNONG gival n Java 3D, Prolog kal Quoikéd dev- Ba ummopoloe va A&ITTel Kal TO
O1adikTU0. AQOopd TNV CUVEPYQOIa TWV TEXVOAOYIWV AUTWY Kal ETTIOILKEI VA TTAPOUCIATE! £Eva
TpIodIGoTaTO TrEPIBAAAOY pE pia YAwoaa Texvnthg Nonuoouvng. Ta epyaAgia TTou eTIAEXBNKav ival pia
Java 3D engine - Java Monkey Engine kai n SICstus Prolog. O xpAoTng umopei va &€l To TepIBAAAov
€VOG TPIOBIACTATOU XAPAKTAPO KAl €XEI TN dUVATOTNTA VA Bpigkel TTapaywyous Pécw Tng Prolog. H
epyacia oiyoupa eMOEXETAI ETTEKTACN KAl AUTO gival €va aTTd Ta BETIKA.

Oa ABeAa va guxapioTHow Tov KaBnynTn pou O.IMavayiwTOTTouAo TToU Pou £BWOE TRV EuKalpia va
aoXoAnNBw e éva Béua TTou e evOIEPePE.Oa NBEAQ va EUXAPIOTACW TNV OIKOYEVEID Jou, TN NEAAN Kai
OAoUG TOUG PIAOUG yIa TRV ONUAVTIKA Kal TTOAUTIUN UTTOCTAPIEN TTOU JOU TTapeixav KaTd Tnv dIApKEIa TNG
£PYQCiag auTAg.

Euxapiotw MoAu.

My Diploma Thesis was an opportunity to try to undrestand and illustrate a 3D environment,using the
contemporary technologies.The technologies used during the preparation of this project are Java
3D,Prolog and Internet,of course.lt refers to the collaboration of these technologies and pursues to
present a 3D environment through an Atrtificial Intelligence language.The chosen tools are a Java 3D
engine- Java Monkey engine and SICstus Prolog.The user can see a 3D character and has opportunity
to find the derivatives of an equation through Prolog.This essay can certainly be evolved,and this is a
positive aspect. | would like to thank my professor Th. Panagiotopoulos for giving me the opportunity to
cope with an issue that concerned me.l would like to thank my family,Nelly and all my friends for the
significant support that they gave me during my project.

Thank you very much.






KegpdAaio 1

TpiodiaoTarto MNepiBaiAov

1.1 Java 3D

H Java ota yevikoTepa TTAGiOIO avATITUENG KAl UTTOOTAPIENG VEWV- TEXVOAOYIWV: KIVIIBNKE TTPOG TN
onuioupyia etmiTAéov BIBAIOBNKWYV YIa TOV EUTTAOUTIONO TWV £QAPUOYWYV TTOU- JTTOPOoUV Va avaTtrTuxBouyv
ME TNV TexvoAloyia Java. Zta TTAaioia autd dnuioupynoe pia oikoyevela BIBAIOBNKWY TTou Aéyetal Me-
diaproduct kai trepiéxel BIBAIOBAKeS yia diodidoTaTta ypa@ikd, opiAia, animation, collaboration API kai
10 Java 3D API. Omérte ouciaoTikd 10 Java 3D armoTelei éva auvolo evioAwv uynAou emmirédou TTou
BpiokovTal e TTARPN CUPPWVIa KAl cuvePyaaia Ye Ta UTTOAOITTA TTAKETA TTou O10B£TEl N Java.

1.2 T gival n Java3D

H Java 3D e¢ival TpfApa 1ng Java kai atroteAei éva APL (Application Programming Interface) yia 1n
onuioupyia epapuoywyv kal applet TpIodidoTaTwWV YPa@IKWYV. MNapéXel GTOUG TTPOYPAUUATIOTEG EpYOAEia
uywnAou emitrédou yia Tn dnuioupyia Kai diaxEipion TpI0dIA0TATNG YEWMETPIOG KABWG KAl YIA TNV KATOOKEUR
OOUWY TTOU XPNOIKOTTOIoUVTaI YIa TNV @wToaTtédoaon (rendering) TnNgG yewueTpiag autng. H xprion twy
TTAPEXOMEVWV £pYaAciwy dnuioupyiag ptropei va aglotroindei yia Tnv dnuioupyia HeyaAwv Kal GUVOETWY
EIKOVIKWY KOOUWV, evw n Java 3D.umroaTnpilel TNV atrodoTIKr ATTEIKOVIOT] TOUG.

H BiBAI0OrKkN BaacileTtal oTnv Java KAnpovouwvTag OAa Ta OXETIKA TTAEOVEKTAUATA TTOU TTAPEXEI AUTH
n yA\wooa. Eidikétepa, n Java 3D amoteAei TuApa Twy JavaMedia suite APls, kaBioTwvTtag Tnv d1aBéoiun
yla éva peydAo TTANBo¢ atrd - TTAaTpopues. ETriong utopei va xpnaoiyotroindei o€ DIKTUAKEG EQAPUOYEG
€TTEION 01 £QapuoYES Kal Ta applets TTou avamtiogovTal pe 1o Java 3D API £xouv TTpocBacn o€ 6Ao To
OUVOAO TwV KAGoEwV Tng Java.

H uAotroinon tou Java 3D API Bagiletal o€ 16€€g uTrapyovTwy APIS ypa@ikwy KaBwg Kal o€ KavoUpIeg
TexvoAloyieg. O1 xapnAou etmirédou dopEg ypa@ikwy Tou Java 3D cuvdudlouv TIG KAAUTEPES 1I0EEG ATTO TIG
Texvohoyieg Direct3D, OpenGL, QuickDraw3D kai XGL. ETriong o1 upnAou emimmédou douég ouvdudlouv
TIG KAAUTEPEG 10€EC ATTO. APKETA CUCTAMATA YPOAQIKNG aTTEIKOVIONG oknvwy. H Java 3D trapouciddel
OPIOUEVEG EVVOIEG TTOU GUVHBWG OEV aTTOTEAOUV TUM A EVOG TTEPIBAAAOVTOG YPAPIKWY, OTTWG O TPIODIACTATOG
XwPIKOG NXo¢ (3D spatial sound). O1 duvatdtnTeg TOU APl ava@opikd pe Tov fixo fonBouv aTtn dnuioupyia
MO EUENIKTWYV EQAPHOYWV. AVAPOPIKA YE TIG duvaTOTNTES TTOU AVTIAQUBAVETAI O XPrOTNG TOUG.

O oxedlaopdg Tou Java 3D éyive e KUPIO yVWHOVA TNV KOAUTEPN aTTOd00N. APKETEG OXEDIAOTIKEG
ATTOPACEIG £YIVAV (DOTE Ol UAOTTOINOEIG TOU GUYKEKPIPEVOU APl va Trapéxouv uwnAd eTTitredo ammédoong
OTOUG TEAIKOUG XPAOTEG TwV €pappoywy. EIBIKOTEPA, O€ TTEPITITWOEIG TTOU ATTAITOUVTAV OXEDIAOTIKES
ATTOPACEIG Ol ETTIAOYEG BaTIiOTNKAV KUPIWG OTn TaXUTNTA XpOvou eKTEAEGNG. AANOI ONUAVTIKOi OTOXOI TOU
Java 3D API' mrepidapBdavouv:

+ ExTevég ouvolo duvatoTrTwy yia Tn dnuioupyia TpIcSIACTATWY KOOUWY, {EkaBapifovTag Ta KpioIua
atré Ta Pn Kpiolya xapaktnpioTikd. Ooeg duvaTtdtnTeg uTTopoUv va uTtooTnpixbolv o€ avwTeEPO
etmiredo API dev trepidauBdavovTal ot Java 3D.

* 20VOAO TTaPAdEIYUATWY AVTIKEINEVOOTPAPOUG TTPOYPAUUATICHOU UWNAOU ETTITTEQOU.

ihttps://java3d.dev.java.net/



1.3. Mepiypaon
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ZxNua-1.1: Java 3D

* YmooTipign runtime loaders. Me auTto 1o 1p0TT0 N Java 3D egutpeTei £va ueyaro eUPOG DINPOPETIKWV
file formats 61Twg ouykekpipévou kataokeuaoT CAD formats, interchange formats kai VRLM97".

1.3 Tlepirypaon

To Java 3D API gival avTikeiyevoaTpa@Eg. O e@appoyEG dnuioupyolv EEXWPIOTA TUAUATA YPOPIKWV
W¢ BIAKPITA avTIKEiyeva Ta oTroia SlaouvdéovTal o€ pia devOpIKH dopr) TTou ovopddleTal ypdeog oknvhg. H
epapuoyn dlayelpiCeTal AUTA TA AVTIKEIJEVA XPNOIPOTTOIWVTAG TIG TIPOKABOPIoHEVES HEBODOUG TTPOCRACNG,
METATPOTTAG Kal d1acUvdeans ouvoéouwy (accessor, mutator, node-linking methods). Baoikr katelBuvon
Tou Java 3D €ival va €TTIKEVTPWOEI TIG TIPOYPAUUATIOTIKEG TTPOCTTIAOEIEG O YEWUETPIKA QVTIKEIMEVA aVTi
yla Tpiywva Kal aTn OKNVA Kal T oUvBeon TNG avTi yia Tnv dladikacia TG atrodoTIKAG GuToaTrédoong
TNG OKNVNAG.

OuoiaoTikd 0 YypA®og aKNVNG TTou TTapdyeTal gival uTtelBuvVoG yia TNV 0An AEIToupyia TNG EQApPUOYNG.
Méow Tou ypd@ou auTtoU TTapEXETAl €vag EUEAIKTOG UNXAVIOWOG YIa avatTapdoTaon Kal uTtoatTodoon
TNG OKNVAG. EISIKOTEPA, O YPAPOS TTIEPIEXEI YEWMETPIKA DEDONEVA, TIG TTANPOPOPIES XAPAKTNPIOTIKWY (at-
tribute information) kai TTAnpo@opieg MOKOTTNONG TTOU ATTAITOUVTAI VIO TN QWTOATIOd00N TNG OKNVNG
aTTO CUYKEKPIPEVN ATTOWN TNG KApEPAg (point of view).

To oUvoAO TwV TTAPEXOPEVWV BUVATOTATWY TNG TEXVOAoyiag Java 3D TrepIAapBavel EAeyX0 OXETIKA
JE TO OXNMA, TO Xpwua Kal Tn dlagavela evog avTikelyévou. Etiong d1adikacieg yia Tov EAeyX0 €QE Kal
QWTIOPOU Tou background kabwg kai epé TTEPIBAAAOVTOG OTTWG OWiXAN. MNa Ta avTiKeiyeva ETITPETTETAI
ETTIONG EAEYXOG OXETIKA UE PETAKIVNOT, TTEQIOTPOPT] KOl METABOAN TOU HEYEBOUG TOU KABWG KAl JOPPOTTOinaN
OT0 XPOvo. TEAOG TTapExeTal TTAAPNG EAEYXOG HECW BIAdIKACIWY YIA TNV EKTEAEOT OUYKEKPIUEVOU KWAIKA
KOl OUYKEKPIPMEVOU AXOU OTTWG Kal EAEYXOG TOU fXOU WE TO XPOVO.

H texvoAoyia Java 3D trapéxel kal opiopéva eTTITTAEOV OTOIXEIA, T OTTOIa OVOPAlel ouvdEaoug (nodes),
yia TNV aAAnAeTTiOpaacn Pe To XpAOTN Kal TV dnuioupyia “aicbntipwy” yia TNV avayvwpeion Kivnong 1
GAANG PETABOAAG OTO XWPO TNG oKkNVAG. EidikdTepa opifovTal o1 €EAG TUTTOI AVTIKEIMEVWV:

1ISO/IEC 14772-1:1997
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1.4. Emokétnon TexvoAoyiag

+ Behavior object, 10 o10i0 déxETAI KATOOTACEIG EVEPYOTTOINONG KAl OTTEVEPYOTTOINONG EKTEAWVTOG
avTioToIX0 KUKAO evepyeiwv. H akpifrig dpdaon TTou TTpayUaTOTTOIEITAl UTTOPET Va €ival OTTOIOdNTTOTE
TUAMO KWOIKa Java, emopévwg kal Java 3D. O1 diabéaiuor TUtrol behavior object €ivail Interpolator
Behavior, Level-of-Detail Behavior kai Billboard Behavior.

+ Sensor object, aoTeAsi Eva aigOnTAPA 0 OTTOI0G AVIXVEUEI EVa TUVOAO EIGOOWV GXETIKA JE OPITUEVES
TTPOdIaYPAPES, EAV AUTEG TTANPOUVTAI TOTE O AITBNTHPAG EVEPYOTTOIEITAI ] ATTEVEPYOTTOIEITAI AVTIOTOIXA.

To API tng Java 3D utrooTnpiCel TpEIG SIAQPOPETIKOUG TUTTOUG pWTOATTOB00NG, AVAAOYA PE TIG BUVATOTNTES
TTOU TTAPEXOVTAI OTOUG TTPOYPAUMATIOTEG OE KABE TTEPITTITWON KABWGS KAl CUP@WVA PE TOV. ATTAITOUPEVO
XPOVo yia TNV oAokAApwaon Thg diadikaciag ewTtoatrédoong. 'ETol opifovTal ol TTapakdtw £TTIAOYEG ren-
dering:

* Immediate Mode, 10 oTToio £mITPETTEI EYaAUTEPN eUEAICia aAAG uaTEPEL OE XPOVO PWTOATTOS0CNG.
2T OUYKEKPIPEVN TTEPITITWON O TTPOYPAMMATIOTHG UTTOPED va Opioel ETTAKPIBWGS YEWHETPIO A va
XPNoIYoTIoINoEl TURPaTa amd 10 ypd@o oknvAg TTou BEAEl va kavel render. H emAoyr auth dev
eKPETOANAeUETAI KABAAOU TO BEVOPIKG YPAPO OKNVAG.

* Retained Mode, Tapéxovtag mmapopola euchigia otn dlaxeipion Kal eEAa@pws KaAUTepn TaxUuTnTa
rendering. MNapéxetal TTARPNG €AeyXOG TO YPAPOU OKNVIAG OTO TIPOYPAUUATIOTH ETTITPETTOVTAG ThV
emékTaon (create node) ) ouikpuvon (delete node) Tou ypd@ou OKNVAG TTAPATNPWVTAG TAUTOXPOVA
10 amroTéAeapa. To APl o€ auTh Tnv TTEPITITWON KAVEl ETTITTAEOV BEATIOTOTTOINCEIG GTN OKNVA yia va
BeATIwWoEl TRV TAXUTNTA GWTOATTOS00NG.

+ Compiled-Retained Mode, oTnv TepiTITWoN. AUTH €KTEAOUVTAI EKTEVWG AAYOPIBUOI YIO TNV PEYIOTN
BeATIOTOTTOINGN TOU ATTOTEAEOUATOG KaI TNV ETTITAXUVON TNG @wToaTTéd00NG. AUTO ETTITUYXAVETAI
peTayAwTTifovTag THAPA A 0AOKANPO To ypd@o oknvrig o€ Java 3D.

1.4 Emokétmrnon TexvoAoyiag

ZUpQwva e TNV TTaPaTTavw TTEPIYPA®n eival gavepd OTI OKOTTOG TNG Texvoloyiag Java 3D eival va
TTapéxel éva olvoAlo BIBAIOBNKWY uywnAou emmirédou yia TpiodidoTaTta ypa@ikd. H AoyikA avaTtugng Tou
Java 3D €ival apkeTd avoixTr MTPETTOVIOG JeYAAo eUPOG EQAPPOYWY TTou va aglotrololv T6oo Tng Java
3D 600 kai TG yevikoTEPES Java BIBAIoBRKeS. ETTiong n duvatdotnTa yia cuvepyacia e AAAEG TEXVOAOYiEG
Kal TTPOTUTTA KABIOTA akOua TTIo. €UKOAN TNy avaTiTugn €QApPUOYWY YIA TOUG TTPOYPANMATIOTEG, OTNV
TEPITTTWON TNG UTTOaTNPI(OUEVNG TEXVOAOYiag avrkel To TTpoTUTTo VRMLI7. OTrwg utrooTnpiletal oTov
10TOTOTTO TNG Java 10 APl ypa@ikwy ptropei va xpnoipotroindei o e@appoyég CAD, yia SIKTUGKEG EQAPUOYEG,
yla Traixvidia, yia Data Visualizations k.a. O1 UNOTIOIGEIG TTOU €X0UV TTPAYUOTOTTOINGEI e TNV TEXVOAOYia
ekTeivovTal TTEPIOTOTEPO TTPOG epapuoyég CAD, Data Visualizations kail OIKTuakég e@appuoyég. H Sun Mi-
crosystems, n omoia- BpiokeTal Tiow atrd TNV avamTuén Tng Java, Atav atrd TIG TTPWTEG ETAIPEIEG TTOU
ulotroinoav 3D Desktop xpnoigotroiwvtag Java kai Java 3D yia 1o Visualization. MNapd 10 yeyovog oTi
UTTAPXOUV apKeTEG XpRoelg Java 3D oe epapuoyEg, Kupiwg visualizations €moTNPOVIKWY OEBOUEVWY,
OTIG TTEPIOOOTEPEG TTEPITITWOEIG TO TIPOYPANPATA AQUTA €ival apKeTA TTANI.

1.5 VRML

H texvoloyia VRML, 1Tou atroTeAei akpwvupio Tou Virtual Reality Modelling Language, atoteAei Tnv
TTPWTN TTPOCTIABEI YIa dnuioupyia evog TpIodIdoTaTou TTPOTUTIOU yia To dikTuo. H OAn 16€a gekivnoe
OTO TTPWTO OUVEDPIO yIa To S1adikTUO TToU TTpayuartotroifenke oto kévipo CERN Tng MNeveung o1mou
€1onx6n n 15éa NG VRML w¢ mrpoTUdTTou yia TpiadidoTtato 01adikTuo. AUTEC 01 ONAWOCEIG AsIToUpynoav wg
KAAG KivnTpo yia Tn dnuioupyia piog opddag epyaciag n otoia TTapouciaoce TeAIKd Tn VRML. H tmopeia
€EENIENG TOU TTPOTUTTOU EEKIVAEI ATTO IO OUADO PUNXAVIKWV KAl KOANITEXVWV TTOU dnNUIoUpyoUV TNV Www-
vrml mailing list. Apxiké n opdda dnuioupyei To VRML 1 10 o110i0 TTApOUCIAEl TTEPIOPICUEVEG DUVATOTNTEG
yla aAAnAettidpaon kai kivnon (animation), emTpETTOVTAG TN dNUIOUPYIO OTATIKWY EIKOVIKWY KOOUWV.
MapaTnpwvTag auTég TIG EAAEIYEIS oI TTpodIaypagEg avabewpolvTal Kal dnuioupyeital n 0eUTepn £€KkOOON
TOu OT1T0U Ka yiveTal TTpoTuTtro 10 1997 (ISO/IEC 14772-1:1997), ékToTE KaAgiTal VRMLO7. Me Tnv VRML97
TTapéxeTal N duvatoTnTa yia KABoPIoUS TPICSIACTATWY SUVAUIKWY GKNVWY OTTOU 0 XProTng UTTOPEi va

MIMA 08059 - MavwAdg EppavounA 3 atré 65



1.6. Mpdétutro VRML

mAonynBei péow evog VRML browser. O1 glkovikég OKnvEG TTou dnuioupyouvtal pe VRML ptropouv va
dlavepnBouv péow Tou dIadIKTUOU Kal KABE XpAOTNG MTTOPEN va TTAONYNOEi hE TN XPron CUYKEKPIPMEVWY
VRML browsers, TTou ouviBwg atroteAolv plug-in yia web browsers. H VRML givai mpocappoouévn yia
OIKTUOKN XPron €TTOPEVWG ETTITPETTEI TN dIAcUvOean SIOPOPETIKWYV apxeiwv Téco TUTTou VRML 600 Kal
aAa WWW formats peta&u Toug péow URLs. H Bdon avamtugng Tng VRML utrAp&e n HTML emmouévwg
n YAWooa akoAouBEi TIG iBIEG AVOIKTEG APXEG WG TTPOG TOV OPIOHUO TWV AVTIKEIYEVWYV TTOU BIaYEIPiCETal.
EidikéTepa o1 apx£g TToU akoAouBABnKav Katd To GXESIOACNO TNG APOopPOoUV:

Authorability, TTapéxovrag duvaTtdTnTeg TG00 Yia avdaTTTuén TTPOYPAUUATWY IKAVWY Yia dnpioupyia,
HJop@oTroinon Kal ouvtipnon apxeiwv Tuttou VRML 600 Kal yia Tnv-dnuioupyia TTpoypauudTwy
peTadppaong (translation) GAAwv cuvnBIouEVWY apyeEiwy TPIoBIACTATWY YPAQIKWY O€ apXeia TUTTOU
VRML.

Zuvtadipornra (Composability), divovrag Tig duvaTtdnTeg yia Xprion Kal GUVOUAOUO dUVAMIKWY
TPIGOIACTATWY QVTIKEINEVWY € VRML KOGHOUG, ETTOUEVWG TTPOCPEPOVTAG Kal T dUVATOTNTA ETTAVA-
XPNOIKOTIOINGNG TWV AVTIKEIMEVWV QUTWV.

* Emexraoipérnra (Extensibility), Suvatdtnta yia TpooBrikn KaivoUupyiwy TUTTWY QVTIKEIMEVWY TTOU
Oev rpodiaypdgovtal atmd T VRML.

» AuvatétnTa avaTTuéng oe HEyAAn TTOIKIAIO SIOPOPETIKWV OCUCTNHATWV.

Amodoon (Performance), divovTag éugacn aTtn diaBabuioiun, autéuarn pubuion TG amédoong
o€ JNEYAAO apIBud UTTOAOYIOTIKWY CUCTNUATWV.

* AlaBabuioipornra (Scalability), emTpémovrag Tn dnuioupyia amepidpIoTa PEYAAWY SUVAMIKWV
TPIOBIAOTATWY KOOUWV.

H VRML trapéxel €va HovTENO ETTEKTACIUOTATAG TTOU ETTITPETTEITOV OPICHO VEWY OUVANIKWY TPIOOIACTATWY
QVTIKEIMEVWY. AUTO TO POVTEAO PTTOPET va agloTToinBei atmd TNV KoveTNTa avATITUENG EQAPUOYWY WAOTE VA
OnuioupynBoUV eTTEKTATEIG GTO BATIKO TIPOTUTIO TTOU €KTEAOUVTAI G€ TTOIKIAIO GUCTNUATWY.

1.6 TMpdérutro VRML

H VRML atroteAei éva U0 apxeiou (file format) yia tnv mepiypa@n tpiodidoTatwy avTIKEIJEVWY KOl
KOOUwV. O oXedIaoPOG TNG £YIVE YE yVWHOovVa TN XpAon oTo internet, o€ intranets kaBwg kal o€ TOTTIKA
ouoTAuaTa. AKoAouBei pia ouvToun TTEPIYPAPR TwWV TTEPIEXOUEVWV VOGS apxeiou TUTTou VRML 61Twg
auTn divetal yia To VRML9I7 standard. KaBe apxeio VRML atroteAei éva TpIoOIACTATO XWPO OPICHEVO
OTO XPOVO TTOU TTEPIEXEI YPAPIKA KOl OKOUGTIKA QVTIKEIUEVA TTOU UTTOPOUV VA JOP@OTTOINBoUV SuVaUIKA
péoa atrd pia TTOIKIAI unXaviopwy. To TTPOTUTIO gival aveEdpTnTo aTTd CUYKEKPIMEVEG UAOTTOINOEIG (TT.X.
avdaAuon 086vng kal CUGKEUEG €10000U). ETTiong To TTpdTUTIo atTeuBuveTal o€ peydAo eUpOG CUCKEUWV KAl
EQPAPUOYWYV, TTAPEXOVTAG PEYEAD EUPOG PETOPPATEWV KAl UAOTTOINCEWY TWV AEITOUPYIWV TTOU TTEPIEXEL.
KaBe VRML apxeio:

* OpiCel éva cUOTNUO CUVTETAYMEVWY XWPEOU Yia OAA T AVTIKEIMEVA TTOU TTEPIEXOVTAI OTO APXEIO,
KaBWG Kal Ta avTIKEigeEVa TTou yivovTal include oT1o apxeio

* OpiCel kai cuvBETel Eva oUvoAo aTTd TPIoOIACTATA KAl TTOAUPECIKA QVTIKEIUEVA
» KaBopilel utrepouvOETOUG TTPOG GAA apXEia Kal EPAPPOYEG
+ MT1TOpEi VO 0PICEI CUPTTEPIPOPES AVTIKEIMEVWV

‘Eva onuavtiké xapaktnpioTikd Tou VRML apxeiou ival n duvardtnta ouvdeong apXeiwv HEGw oupTTEPIANWNG
(S1adikacia inclusion) KABWG KAl CUCGKETIONG ApPXEiwV JEOW UTTEPOUVOEOUWY. H 1EpapPXIKN CUUTTEPIANWN
apxeiwv emTPETTEI TN OnUIoUpyia aubaipeTa HEYAAWY KAl QUVANIKWY KOGUWV. ETTopévwg n VRML diac@aliel
0TI KAOe apxeio TTePIyPAPETal TTANPWGS aTTO T apXEia TTou TrEPIEXEL. 'Eva GAAO anuavTik® XapakTnpIoTIKO

NG VRML givai 611 oX€81AGTNKE WAOTE VA XpNOIYOTIOIEITal € KaTaveunuéva TepIBaGAAovTa OTTwG To d1adiKTUO.
YTTapxel IO TTOIKIAIO QVTIKEIUEVWV KOI UNXAVIOUWY TTou TTEpIAaUBAvEl N YAWOood Kal uTTooTNPICouV TTOAAATTAG
KaTavepnuéva apxeia 61Trwg:
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1.6. Mpdétutro VRML

* In-lining dA\wv apyeiwv VRML, 610U OUGIOCTIKA O TPIOOIAOTATOG KOOUOG TTOU TTEPIYPAPEl Eva
apyeio ouptrepIAauBaveTal aTo TPICOIACTATO KOO0 Tou GAAOU apXEiou.

* AlooUvOEDN apXEiWV HECW UTTEPOUVOETOU
* YTrooThpIgn KaBiepwuévwy dIKTUAKWV Kal ISO TTpoTUTTwy TUTTWY apyeEiou
» Opiou6g alvToung ouvTagn..

H Aoyikn Asitoupyiag Tou TrpoTUTtTou Baciletal oTn TTAéov dladedopévn yAwooa HTML, dnAadn ag kéupBoug
(nodes). H 6An dnuioupyia Tng TpIodIACTATNG OKNVAG atroTeAei TOo ypd@o oknvAg (scene graph), TTou
OUCIAOTIKA aTTOTEAEITAI ATTO PIa SOA KOPPBWYV TTOU EiTE €ival TEIPIAKOI EITE EUPWAEUPEVOI O EVAG HETA OTOV
dAAo, cuvhBwg gival évag ouvduaoudg autwy Twv d0o. O BadIKOG TTEPIOPICUOS GUVTAENG aPOPA TNV
évapgn Tou apxeiou VRML d1Tou dnAwveTal 0TI TO CUYKEKPIPEVO apXeio-atroTeAei apxeio TuTTou VRML(N
apxIkn ypauun evog VRML apxeiou givar n VRML V2.0 utf8 ). To TpdTUTTO €KTOG OTTO TOV OPIOUO TOU
VRML file format opiCel kai Tov TpdTT0 peTd@pacns Twv apxeiwv VRML atrd browsers yia To CUYKEKPIPEVO
format dieukoAUvovTag kai TTapakivwvTag Tnv avamtuén VRML browsers.
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KegpdAaio 2

Eicaywyn

2.1 TMpéAoyog

H epyacia autr] otoxeuel otnv dnuioupyia évag TpIodIdoTaTou KOoHoU aAANAETTIOpaonG PeE 1IB10TNTES
QUOIKNG (BapuTnTa, ouykpouUaelg, TPIRN KTA.) ypauuévo o€ Java. [Na va avamtuyBei yia TéTolou €idoug
epapuoyn ekTdG atd Tov compiler TNG java ATav atrapaitnTn kai n xprnon piag 3D unxavrg, 1o Java
Monkey Engine'. lNa Tnv epapuoyA auth xpnoidotroinnke n ekddon Java 1.6 kai 1o IDE NetBeans 6.9
i ETriong kAvape ektevr xprion Kai GAwv BiBAIoBNkWv 6Trwe n LWGJL i n ODE kai n odejava oTi¢
oT11oieG Ba ava@epBOUE TTIO AVAAUTIKG OTNV CUVEXEIQ.

2.2 TMapouciaon Tou jJME

To jME (jMonkey - Engine) ¢€ival--pia open source pnxavry uwnAng
amédoong ypagikwy. Eva peydAo pépog Tng €utveuong yia 1o jME
mpoépxeTal atré 1o BIBAio 3D Game Engine Design tou David Eberly.
To JME @TiaxTnke yia. va KoAUwel TNV €AAEIYn PIag TTARPOUG PNXAVAS
YPOQPIKAS avaTTapAdoTaonG - YPOUUEVNG o€ java. XpnoIPoTTolwvTag éva
OTPWHO aPAipeONG, ETMITPETTEI O OTTOIOOATTIOTE oUCTNUA atmmédoong (ren-
dering system) va ouvdeBei. Autiv TnVv Tepiodo, utrooTnpifetal n LWJGL
ME TTPOOTTIKN yia Tnv. utroatpign TG JOGL oTto eyyug péAov. To jME
onuioupynBnke amod Tov-Mark Powell To 2003 evw gpeuvouae To rendering
Tou OpenGL. Otav avakdAuye 1o LWJIGL atrogdaaioe 611 n java (TTou ATav N YAWooa TNG €TTIAOYAG Tou)
Ba Atav TéAla yia Ta SIKA TOU £pyaAcia ypa@IikAG TTapAaoTaoAG. AuTd Ta epyalcia olvTopa e€eAixBnkav
o€ pia TpwTtoyovn pnxavh. Metd tnv avayvwaon tou BipAiou Tou David Eberly, 3D 3Game Engine De-
sign TTPAYMATOTIOINCE PIO APXITEKTOVIKA YPOQPIKWYV TTAPACTACEWY OKNVAG. TOTE ATav, TTou Kai To JME éyive
MEPOG TOu AoyIopIKoU TNG Sun Java.net Zuvtopa TpocaTéBnKav TToAAOi 0TnNV TTPOCTTABEIa yia TNV Evioxuon
Twv duvartothTwy Tou JME. ATTO TOTE TEivEl va KOAUWEI TTOAAG TTponyuéva Kal oUYXPOVA XAPOKTNPIOTIKA
yVwpiouaTta ypagIkrg rapdoTtacng kai £xel eE€AXOei TTAEov o€ pia aTaBepn TTAATEOPHA YIA TNV AVATITUEN
mraixvidiwv. O Joshua Slack TpooTé0nke ato duvapiko Tou JME ato T€Aog Tou 2003 Kai £yive BACIKO PEAOG
Kal €va avaTréoTTaoTo KOPPATI TNG opddag Tou jME.

2xAua 2.1: Java Monkey
Engine

2.3 Mnxavég Maixvidiwyv

Ti eival SpWG pia ynxavi Taixvidiwv; Mia pnxavn Taixvidiwy £ival o TTupivag eVOg TUHPATOG AOYICUIKOU
atd éva video game A piog otrolacdATTIOTE AAANG epappoyns aAAnAeTTidpaong Trpayuatikol xpovou.
Mapéxel Texvoloyieg o1 oTToieg atTAoTToIoUV TNV dnuioupyia Kal avatTuén evog TTaixvidiol Kal ouxvda
ETMTPETTEI OTIG EQAPHUOYEG HAG, VA £XOUV TNV duVATOTNTA VO TPEXOUV O€ BIAPOPETIKEG TTAATPOPUEG, OTTWG
Ol KOVOOAEG TTAIXVIOIWYV ] TO AEITOUPYIKA CUCTHAUATA TwV NAEKTPOVIKWY utrodoyioTwy Windows, Linux,
Mac. O1 KUpIEG AEITOUPYIEG TTOU TTAPEXOVTAI XAPAKTNPIOTIKA ATTO HIA UNXavr) TTaiXvioiwy, €ival Jia pnxavi

ihttp://www.jmonkeyengine.org
Thttp://www.netbeans.org
Whttp://www.lwjgl.org/



2.4. Tpiodidotateg Mnxavég Atreikdviong

ammdédoong (renderer) yia dU0 1 TPIWV BIACTATEWYV YPAPIK) AvVATTAPACTACT), MIO INXAVH QUOIKNAG ) avixveuong
oulykpouong, AX0G, TEXVNTA vonuoaouvn, diaxeipion pvAung, scripting, animation, networking, streaming,
Kal JIa oKnvr ypa@IKAG avatmmapdotaong. H Baon yia kaBe pnyavr 3D Bagifetal oTnv PYETATPOTTA TWV
TpIwV dlaoTdoewv o€ duo. H 086vn Tou uttoAoyIoTr pag gival dUo diacTdoswy, TTAATOUG Kal Uyous. Me
TNV BonBeia TTOAAWV PaBNUATIKWY CUVAPTAGEWY oI dnuIoupyoi Twv 3D unxavwyv Kataeepav va Kavouv
QUTAV TNV PETATPOTTH QIKTH. O unXavég autég e0TIAoUV eKTOG aTTd TO va Pag deixvouv TToAUywva Kal
otnv TaxuTtnTa. MNa va avriotaBuioTolv ol XIANIGOeG PHaBnuaTIKEG TTPAEEIC TTOU TTPETTEI VAl yivovTal, av
utroAoyiaTei OTI KATI Ogv Ba gival opatd atrd KATTOI0 CUYKEKPIPEVO GNUEIO, O PNXAVES TTAPARBAETTOUV
auToUg Toug uttoAoyiopoug. H diadikagia auTh £xel TTapel dIAQPOPEG OVOUACIES, WIa aTrd auTEG gival n
"backface culling”. Mia @épuoula n otroia ival eup€éwg dIadedOPEVN OTIG TTEPICTOTEPEG PNXAVEGS; gival
va XPNOIYOTIoIEITaI aTTG TOUG BNUIOUPYOUGS TWV INXAVWYV £va ATTEIPO ETTITTEDO YIA VA OPIOEl TNV -0pATOTNTA
QVTIKEIMEVWV. AV n @OpPOUAa ETTIOTPEWEI TNV TIMA -1 TOTE N UTTPOCTIVH TTAEUPA TWV AVTIKEINEVWY OEV
@aiveral. BAETToupe Aorrév 611 akOua Kal dTav TTapaBAETTOVTAI AVTIKEIMEVA TTAAI OI UNXAVEG XPNOIUOTIoI0UV
Ta pabnuatikd. H QuoikA civar €miong (wTiKAG onuaciag ata Traixvidia. O1 unxavég TaixvISIwV Pag
eMTPETTOUV VA AAANAETTIOpOUUE {wVTaVA PE TOV KOOUO POG HECW TWV PUNXAVWV QUAIKAG Toug. 'ETol dev
MTTOPOUUE YIA TTAPABEIYUA VO TTEPACOUNE PHECO ATTO TOUG TOiXOUG 1 av TTEcoupe ammd éva Uywua Ba
OuVEXIOOUNE Va TTEQPTOUNE £wG OTOU OTACOUNE OTO £€00g0¢. H TITwon auTry avdAoya pe To UWog €xEl Kal
KaTroleg ouveTTeleG. OAol auToi oI JaBnuaTIKoi UTTOAOYIOUOI yivovTal o€ TTpaypaTiké Xpovo atmd To game
engine. Ta game engines TTapEXOUV EKTOG aTTO TA £TTAVAXPNCIUOTIOINCIUA TUAUATA AOYIGHIKOU Kal £va
OoUvoAo a1Té OTITIKA gpyaAgia avaTrTugng. AuTtd Ta 6 epyaAcia TTapEXOVTAl YEVIKG O€ VA EVOWUATWHEVO
TEPIBANAOV QVATITUENG, ETTITPETTOVTAG £TCI TNV ATTAOUCTEUUEVN KAl YPAYOPN AVATITUEN TWV TTAIXVISIWV.
KaTtroleg unyaveg Taixvidiwv Trapéxouv uovo duvatdtnteg 3D avarrapdoTtaons o TPayhaTikd Xpovo
avTi yia éva €upU QACHA AEITOUPYIWV TTOU QTTAITEITAl ATTO Ta Traixvidla. AuTéC ol unxavég Baaidovtal
aTov dNMIoUPYO Tou KABE TTaixviOIoU OTO VA EQPAPPOTE! TIG UTTOAOITTEG AEITOUPYIEG I VA TIC CUYKEVTPWOEI
a1Té GAAa THAPATA (ON UTTAPXOV TTAIXVIDIWYV. AUTOI OI TUTTOI HNXAVWYV aQVAMEPOVTAl WG HNXAVEG YPAPIKAG
TapdoTaong (graphics engines), unxavég avamapdotacng (rendering engine) i unxavég 3A (3D engine),
avTi yia gnxaveg Taixvidiwy (game engine). O1 oUyXpOoveG UNXAVES TTAIXVIBIWV 1 YPAPIKAG TTOpAaTAcNG
TTAPEXOUV HIO OKNVA avaTrapdoTaong (scene graph) N omoia ival hia avTIKEIMEVOOTPAQPNG AVTITTPOCWITEUCT
TOU TPIOOIACTATOU KOGHOU TTAIXVIOIWYV TTOU aTTAOTTOIEl GUXVA TO OXEDI0 TTaIXVIOIWV KAl UTTOPEI va XpnaiJoTroinBei
yla TNV KOAUTEPN aTTOB00N TWV ATTEPAVTWV EIKOVIKWV KOGHWY. O 0pog “ unxavh Taixvidiwy” TTPOEKUYE
oTta péoa Tng dekaetiag Tou 90 €1diIké yia Ta-3D TTaiyvidia 0w Ta first person shooters (FPS).Maixvidia
O1wg 10 Doom kai To Quake dev dnuioupyRBnkav atd 1o Pndév. KATTolol TTpoypauuaTIoTEG EiXav XopnyAOoEl
adeieg yia onuavTikG TUAPOTA Tou AoyIoUIKOU Kal £T01 ETTPETTE VA OXESIONOTOUV UOVO Ol YPAPIKEG OKNVEG,
Ol XOPOKTAPES , Ta OTTAQ , Ta ETTITTEDA , KABWG Kal TA TTEPIEXOUEVA KAl TIPOTEPAHMATA TWV TTAIXVISIWV

2.4 Tpiodiaotareg Mnxavég ATTeikoviong

O1wg €xoupe NdN avagépel n
pnxavh maixvidiwv (f 3D unxavn)
gival éva TToAUTTAOKO GUCTNUA, UTTEUBUVO
yio TOV OXNUATIOPNO TNG  €IKOVOG
Kal TOU AXOU €vOg TraiXvidiou TTou
XelpifeTal Ta dedopéva TToOU €1I0AYEl
0 XPNOoTNG Kal TTApEXEI TINYEG dlaxEipiong,
animation (artreikévion Pe KIVOUUEVO
ox£01a), QUOIKA Kal TTOAAG GAAQ.
2T0 XOaUNAOTEPO £TTiTEdO PpicKETAI
10 hardware. To APl 10 oTroi0 €xel
mpocoPBaon oto hardware BpiokeTal
éva eTriredo 1Mo TAVW. ZUuyxvda ol
TPIOOIACTATEG UNXAVES f TA CUCTAMUATA
avaTrapdoTacng o€ PIO UNXAvH] TTAIXVISIWV

TxAua 2.2: Tpagikr ATreikévion MaiviSicv gival xTiopéveg Tavw oe éva API
ypagikwyv Omwg 10 Direct3D A T10

OpenGL 110U EAa@PUVOUV KATA KATTOIO
TpéTO TO Acitoupyikd Tou GPU (Graphics Processing Unit) 4 Tng TnAgomTikrg KapTtag. O1 xaunAou
emmédou BIBAI0ORKkes éTwg DirectX, OpenAL e1riong xpnoipoTrololvTal cuvhABwe oTa Traixvidla Kabwg

Game Engine Scheme - common case

Application - AI, input response, game data.

Animation, deformation,
collision detection.

physics,

Engine Scene Renderer

Sound Renderer

GFX Renderer Input handler

GFX API Sound API

Input API

GFX hardware Sound hardware

Input Hardware
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2.5. LWJGL - LightWeight Java Game Library

TTapéyxouv avegaptnoia hardware trapéxovrag Tpoofacn Kal o€ AANOUG UTTOAOYIOTEG PE DIAPOPETIKA
XAPOAKTNPIOTIKA HovAdwyv €10600u (TToVTiKI, TTANKTPOASYIO, joystick) , k&pTeg dIKTUOU Kal fxou. H eicaywyn
oedopévwy yivetalr péow Tou Directinput. To GFX Renderer givalr utrelBuvo yia Tnv arreikévion tng
TEAIKAG oKNVNAG YE OAa Ta gavTaopayopikd e@@é. To Sound Renderer éxel Tny idla B€on We Tov X0 Kal
TTaidel TOUG fXOUG TNV GWOTH OTIYUR XPNOIMOTTOIWVTAG Ta owoTd £@@E. O Input Handler ouykevTpwvel
TTANPo@opicg Kal aAAayég atrd To TTANKTPOASYIO, TO TTOVTIKI | OTToIECOATTOTE AAANEG pOVAdES el06dou
€XOUME Kal TIG JETATPETTEI O TETOIQ POPPH TTOU VA YivovTal atrodekTEG ATTO TNV pnxavh. Eivail €mmiong
UTTEUBUVO Yia va Oivel CWOTEG EVTOAEG TTIOW OTIG HovAdeg (devices) avaAoya e TIG GUVETTEIEG TTOU i0WwG
uTTdpxouv. To engine scene renderer XpnaoIUOTIoIEi PEBOOOUG XaUNASGTEPOU ETTITTEDOU YIA VA ATTOOWOEI
TNV oknvh Tévw oTnv 08dvn Kal yia va akouoToUv ol cwaToi fxol. To emiedo mavw. ammd Tov-Ren-
derer €xel TTOAEG AeiToupyieg TTou ouvepyddovTal heTagu Toug. ZupTtreplAappdver-animation kai colli-
sion detection. To Deformation xpnoipoTrolei TN QUOIKN yia va TTPoCdIoPiTEl T OXNUOTO O OXEON ME
TIG dUVAEIG TTou ackoUvTal. Méow TNG QUOIKNG WETPIETAI Kal uTToAoyileTal-n BapuTtnTd, 0 AVEUOS K.O.
>¢ autd TO emiTedo PTTOPEi va UTTApYouV Kal TTOAAEG GAAEG AeiIToupyieg o1 oTToieg e€apTwvTal ammd TNV
ekaaTote e@appoyr. MNavw amd 6Aa autd BpiokeTal n €papuoyh pag n oroia gival utrelBuvn yia Ta
oedopéva Tou Traixvidiou, To Al (Artificial Intelligence), To GUI (Graphical User Interface) ka1 etriong ta
dedopéva TTou 10dyel 0 XpnoTtng. O1 oUyXPOVEG UNXAVES TTAIXVIBIWV Eival PEPIKEG ATTO TIG TTIO OUVOETEG
EPAPPOYEG TTOU £XOUV YPaQTEI XapakTnpifovtag ouxvd TTAnBwpa atrd dpioTa GUVTOVICKEVO CUCTAUATA
aAAnAeTTiOpaong yia va e§ac@alicouv pia TTARPN €AEyXOUEVN €UTTEIPIO Yia TOUG XprioTes. H ouvexng
BeAtiwan Twv pnxavwyv Taixvidiwyv £xel dnuioupynaoel £vay 1Io0Xupo diaxwpiopd PeTagu Tou rendering,
scripting,artwork kai 1o level design. Ta traixvidia First Person Shooter Trapapévouv ol Kupiapyol Twv
unxavwy Traixvidiwv 3D. To threading 6co Trepvdel o Kaipdg TTaipvel TTEPICOOTEPN anuacia AGyo Twv
oUuyxpovwv multi —core GUOTNUATWY Kal TWV QUENPEVWV OTTAITAOEWY. OTNV peaAlioTikéTnTa. Ta threads
XAPAKTNPIOTIKA TTEpIAauBavouv To rendering, to streaming, Tov X0 Kai TV QUOIKA. Z€ KABe yevid Twv 3D
accelerators BAETTOUUE OUOPPOTEPA KAI TTIO PEAAICTIKA TTAIXVIOIO- UE TTEPITOOTEPEG AAANAETTIOPACEIS KAl
TTIO TTEPITIAOKO JOVTEAQ

2.5 LWJGL - LightWeight Java Game Library

H eAapid BiBAI0BAKN TTaixvidiwy Tng Java (LWJGL) givar pia AUon TToU OTOXEUEI AUETA OTOUG ETTAYYEA-
MaTiEG KAl EPACITEXVES TTPOYPAUUATIOTEG KAl TOUG ETTITPETTEI VA ONUIOUPYOUV TTaIXVidIa EUTTOPIKNG TTOIOTNTAG
ypauuéva oe java. H LWJGL mrapéxel TpéoBaon uwnAng amédoong o€ crossplatform libraries ( Traidouv
otTou ptropei va Trai€el java) 6mmwg n OpenGL (Open Graphics Library) kai n OpenAL (Open Audio Li-
brary). EmmAéov, n LWJGL Ttrapéxel mpoofacon oe controllers 6mwg Gamepads, Steering wheel kai
Joysticks 6Aa autd péoa ammod éva elkoAo Kar ammAd API. H LWJGL dev kaBioTd 101aiTepa €UKOAO TO
yPAWIKO Twv TTaIXVISIWV. Eival TTpwTioTwg pia TexvoAoyia n oTroia emMTPETTEI GTOUG TTPOYPAUUATIOTEG VA
avaTtrTugouv TTOPOUG OI'0TToIOI BIAPOPETIKA £ivai ] un SIABECIUOI  KOKWGS OXEDIAOUEVOI TNV UTTAPXOoUCd
java. NMpoaodokdrail 611 N LWJGL, péow Tng €€EMIENG KAl TNG ETTEKTAONG TNG, Oa atroTeAéael BePENIO yia TIG
TTANPEoTEPEG BIBAIOBNAKEG TTAIXVISIWV 1 “TIG UNXAVEG TTAIXVISILWV” OTTWG €ival upUTEPA YVWOTO.

2.6 Open GL

H OpenGL ¢ival To apxaiétepo epIBGAAov TTou KaBopilel éva cross-

language API yia tnv avdmtuén @opntwv, Oladoyikwv 2D kai 3D

EQApUOYWYV Ypa@IKAg TTapdotaong. H OpenGL avattuyxdnke ammd tnv

pen G L Silicon Graphics Inc. (SGI) 1o 1992 kai gival SnNPo@IAG aTnv Biounxavia

Twv video Taixvidiwy 6tou avrtaywvifetar 1o Direct3D tng Microsoft.

To interface Tng atoteAcital Tavw atmd 250 BIAPOPETIKEG AEITOUPYiEG

TTOU UTTOPOUV va XpnolyotroinBolv yia va dnuioupyrioouv oUVOETEG

2xApa 2.3: Open GL TpIodIdoTaTeg okNVEG ammd atrAd oxriuara. H OpenGL xpnaoigotroigital

eupéwg oto CAD, Tnv E€IKOVIKA TIPayMaTIKOTNTA, TNV  ETTICTAMOVIKA

QTTEIKOVION, TNV ATTEIKOVION TTANPOPOPIWY, TNV TTPOCOMOoIWaN TITACNG KAl TNV TNAEOTITIKA avAaTITUEn

TraixviSIwv. 210 Mo Bacikd Tng eTTimedo n OpenGL gival £éva €yypa@o To oTToio TTepIypd@el Eva oUVoAo

AEITOUPYIWV KOl TIG AKPIBEIG CUPTTEPIPOPEG TTou TTPETTEl va ekTeAoUvTal. H OpenGL e€uttnpetei duo
KUpPIOUG OKOTTOUG:
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2.7. ApxitekTtovikr Tou JME

1. KpUBer Tnv TToAuTTAOKOTNTa Slacuvdeang Pe Toug dlagopeTikous 3D acceleratos Trapéxovrag éva
€VIQiO Kal OpoIOuop®o APl oToV TTPOYPAUUATIOTH.

2. KpuBel Tig SI0QOPETIKES IKAVOTNTES TWV TTAATQPOPPWY UAIKOU, JE TNV aTTaiTnan 0TI OAEG OI EQAPHOYES
TIPETTEI UTTOOTNPICOUV TO TTAPEG CUVOAO XOPAKTNPICTIKWY YVWPICUATWY TNG OpenGL

Baaikn Asitoupyia Tng openGL gival va yivouv attodeKTd aTTAG GTOIXEia OTTWG ONUEia, YPAUUES Kal TTOAUYwWVA,
Kal va To peTatpémouv o€ Pixels. Autd yivetal pe 10 graphics pipeline (Tpo1T0G e TOV OTIoi0 yivovTal
atrodekTEG eloaywyég 3D dedopévwyv) Trou gival ywwaoTd wg OpenGL state machine. O1 TrepicodTEPE]
evioAég otnv OpenGL divouv oTo graphics pipeline ammAd oxAuara fj ouvTovifouv TTwg To pipeline Ba
ETTEEEPYAOTEN T OXAPATA AUTA.

2.7 Apxitektoviki Tou JME
Ta eTTiTreda apxITekTOVIKNG Tou JME aTtreikovidovtal oto 2.4 oxAiua.

Av Kai 6Aa Ta emireda Ba Ta douue
. . . OTNV. OUVEXEIA OVAAUTIKA, GUVOTTTIKA
JMonkey Engme Architecture MTTOpOUUE va TTOUPE OTI GTO TTPWTO

. X ETTiTIEdO OpPidovTal TA  AEITOUPYIKA
Application: Game, Modeler, Level Builder, etc. OUGTAHATA OTA OTIoia PTTOPOUV Va

Graoki Effects AT TPEXOUV oI epapuoyég Tou JME. Ag
apes b unv Eexvaue 6T 1o JME eivar 100

Input Aatamitem Java kai e€aptdral amd TAaTeépUa

JNI (Java Native Interface). ‘Etol
Geometry Sound Ta AEITOUPYIKA CUCTHAUATA TA OTTOId
pTTOPOUE VA XPNOIUOTTIOINCOULE Eival
Ta Windows, Linux kai OSX 61ou
ptTopei va Tpéxel n LWJGL. Zto
emopevo aTddio Bpiokovtal Ta OpenGL/

Scene Graph

OpenGL ES. Omwg ndn avagépape
LWIGL n OpenGL ¢ival éva cross—platform
‘ OpenGL / OpenGL ES ‘ API yia upnAni ammédoon 2D kai 3D
ypapikwyv. H OpenGL ES Ttapéxel
Operating System: | Windows || Linux || OSX | TIpOXWPNUEVES duvaToTNTES Yia 2D/3D

YPAPIKA, JEYAAN TTOIKIAIO ATTO KIVNTEG
OUOKEUEG KOl GUUTTTUYHEVEG ATTEIKOVIOEIG.
210 eméuevo emimedo BpiokeTal 1O
JNL. H Texvikn JNI (Java Native In-
terface) eival n Totmkry dlacuvdeon TrpoypaupdTwy TnG Java n otroia gival pépog Tou JDK. H TexvIKA
JNI emmiTpéTrel TOV KWOIKA TNG Java, 0 0Toiog TPEXEl ME Eva QAVTAoTIKO pnxdvnua tng Java VM (Virtual
Machine), va xeipiCetar e@appoyeg kal BIBAIOBRKES o1 0TT0iEG €ival ypauUEVEG O GAAEG YAWOOEG, OTTWG
givar n C, C++ kal assembly. Auéowg o mmavw Bpioketar o Renderer. O1 1816TNTEG TOU Renderer gival
va PETATPETTEI TA OEBOUEVA TNG OKNVIAG OTTO TOV TTPAYHATIKO KOGUO OTO XWPOo ThG 086vng. Etriong yia va
£€xoupe KaAUTepn ammédoon ae TaxuTNTa, agaipei amrd tnv diadikacia Tou Rendering koppdra atré tnv
oKnvr TTapdaTaong Pe Toug akOGAouBboug TPOTTOUG :

2xAua 2.4: Apxitektovikr Tou jME

+ Culling: gival n diadikacia katd Tnv oTroia dIEUKPIVICETAI AV KATTOIO aTTO T PEPN VOGS AVTIKEIUEVOU
gival opatd ammd KATIOIO OUYKEKPIYEVO onueio avapopds. Av 6xi ToTe dev Ba Trepdoel atmd Tnv
dladikacia Tou Render.

* Clipping : €ival n d1adikagia KaTd Tnv oTroia XwPIiZeTal £va avTIKEIUEVO G€ JIKPOTEPA KOUUATIO KOl TO
KouuaTdkia Ta oTToia Ogv gival opaTd dev TTepvave ato rendering.

Emiong o Renderer gival uttelBuvog yia Tnv avatrapdoTacn TNG HOPPOTIOINUEVNG- TPOTTOTIOINKEVNG OKNVAG
pag atnv 086vn. AkoAouBei To scene graph. To scene graph PtTopoUuE va TO TTAPOUOIACOUNE PE Eva
OEvTPO OTTOU Ta BEdOPEVA EiVal KATNYOPIOTTOINUEVA CUPQWVA UE PIa IEPAPXIKA dour). H doun auTh TrepIEXEL:

» Toug k6uBoug yovéa (parent Nodes) TTou TrepiExouv 6G0uUg KOUPBOoUG TTaIdIwV BEAOULIE.
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2.8. XapaKTnpIoTIKA yvwpicuarta Tou jME

» Toug k6uBoug TTaidiwv (child Nodes) Tou éxouv évav povo parent Node.
» To rootNode 1Tou d¢v €xel kavéva parent Node.

* Ta Leaf Nodes 1Tou TTEpIEXOUV YEWMETPIKA dedouEva

+ EowrtepikoUg KOUBOUG yia TNV dlaxeipion opddwv.

MAgovekTripaTa scene graph:

1. atrAoTrolei TNV SlaxEipIon YEVIKWY XOPAKTNPIOTIKWY TT.X. OPICEl PG VIO VA QWTICEI EVA UOVO UTTOBEVTPO
NG oKNVNg

2. €mTPETTEI TNV OUAdOTTOINGT AVTIKEINEVWYV TTOU BPiCKOVTAI OTNV idIa XWPEOTAEIKA TTEPIOXN TT.X. BonBdacl
aTnV ypryopn atraAoi@r] TTEPIOXWY TNG oKNvNg ol oTToieg dev Ba gival oparég kail €101 Oev XpelddovTal
va epacouv amd Tnv diadikaaia Tou rendering.

3. BIEUKOAUVEI TOV TTPOCAVATOAIGUO TWV IEPAPXIKWY POVTEAWV. OTTWG Ol avBpwTTOEIdNG XAPAKTAPES
T.X. TO KOpi KaBopilel TV BE0N TOU KEPAAIOU, TWV XEPIWY Kal TWV-TTOBIWV. Ta xépia TTpoodiopifouv
TNV 60N TNG TTAAAUNG KTA.

H arreikdvion Tou scene graph cav 8évTpo TTPOCQEPEL:

1. O1 képBol va diatnpolv onUAVTIKEG TTANPOQOPIEG KAl TIANPOPOPIEG XWPOU.
2. MeTaoxnUATIOPOUG, Yia TNV aAAayn B€ong, TTpooavaToAIoHOU KOl JEYEBOUG TWV QVTIKEILEVWV.

3. Bounding Volumes, xpnoigoTroiolvTal yia TNV agaipeon KoppaTtiwv iepapxikd (hierarchal culling)
KQl VIO TEOT OUYKPOUCEWV.

4. Render State, xpnoipoTtroigital yia va 0Tn0ei o renderer o o1roiog 6a aTreIkovioel Ta AvTIKEiJEVa.
5. Animation State, xpnoigotroigital yia va O€ifel TTwg 0 XpOvog TTnpeddel Ta dedouéva Twv KOUBwWV.

270 aQUEOWG TTOUEVO OTADIO BPIoKETAI N YEWMETPIA, 0 NXog kal To GUI. H yewpueTpia TTpoadiopilel Toug
Leaf kOuBoOUG TNG OKNVAG KAl TTEPIEXOUV YEWMETPIKA dedopéva TTou xpeldlovTal yia To Rendering Twyv
avTiIKeINEVWY. ETTiong SiaxelpieTalr OAeG TIG TTANpo@opies rendering GUUTTEPIAGUBAVOUEVWV DIAPOPETIKWV
KOTaoTAoEWV rendering, kal 6£dopévwy Twv povtiéAdwyv. To GUI mepihaupavel Toug Layout Managers.
O1 Ao yivovtal render ge 3D xwpo kar kaBopifovral ammd 2 interfaces. To ISoundSystem TTou €ival
uTTEUBUVO yia va Trailel TNV pouaikn kai To ISoundRenderer 1rou dlaxeipiCeTal TNV GUVOECH TOU AXOU UE TV
OKNVvA avatmapdoTaong Kabwg kaiTnv dlaxeipion Twv 3D AXwV. 210 €TTOUEVO ETTITTESO BPIOKOVTAI APKETEG
AeiIToupyieg o1 otroieg aAANAemIdpoUV: pJeTall Toug. O1 duvaTOTATEG TWV YPAPIKWY Eival TTAPA TTOAAEG
OTTwg va kavoupe render éva texture, va éxoupe multi-texturing utrooTPIgN, va éxoupe Tnv duvatoTnTa
POpTWONG dIGPOoPWV TUTTWV POVTEAOU, dNIoUPYia aTTAWY OXNPATWY (OnUEiou, YPAPPNG, KouTiou, oeaipag
KTA), dlaxeipiong kataoTaoewv (611w lights, culling, texturing, Zbuffer ,Materials), duvardtnTa yia ep@é
(MEXPI oTIyunG dlaBéaiua gival To tinting kai To particle system (ixvn)). A6 povadeg e106d0U YEXPI OTIVUAG
uTTOOTNPICOVTaI TO. Mouse Kail To TTANKTPoAdyIo. H camera xpnaoiyoTroleital yia va TTPORAAEl Ta avTIKEINEVA
oTnv 086vn Tou uTToAoyYIoTH. Eival évag ouvduaoudg amod tnv Béon Tou patiol- Tn B€on TG cameras, T0
OTITIKO TTEdio (view plane), To y€POog Tou OTTTIKOU TTediou TTou Ba @aiveTal (view port) kai To view frustrum.
O1 controllers petTaAAGdooouv TouG KOUPoug kal Ta render states o€ oxéon pe 10 Xpdvo. 10 TeAEUTAiO
oTadIo BpiokovTal Ta TTPOTUTIA, TO TTAIXVIdIa KAl YEVIKA OAEG Ol EPAPPOYEG OG TTOU SNUIOUPYOUE.

2.8 XapakTnpioTIKAd yvwpioparta Tou jME

To jMonkey Engine oxedIA0TNKE va gival PIa unxavr) ypo@ikwy YeydAng taxutntag o€ TTPAyUaTIKO
Xpovo. Me Tig TTpoddoug Trou £yivav Téoo oTa graphics hardware 660 kal oTnv YAwooa TTpoypappaTIopou
NG java , n avdykn yia uia BiBAI0BAKN Traixvidiwv Baciopévn aTnv java ATav TTAéov TTpogavig. To
JME kaAUTTTEI TTOAAEG ATTO QUTEG TIG AVAYKEG TTAPEXOVTAG éva aUOTNUA uwnAng amédoong (rendering
system) ypagikwyv TapacTtdoswv oknvig. O Truprivag Tou JME cival o scene graph. To scene graph
gival n dopn dedopévwy TToU diatnpei Ta aToixeia Tou KGopou O1 oxéoelg HETALU Twv dEOOUEVWY TOU
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2.8. XapaKTnpIoTIKA yvwpicuarta Tou jME

TTaIXvISIoU (YEWUETPIAG , AXOU, GUOIKAG ) dlaTnpoulvTal o€ pia dour dévTpou, OTTou oI KOPBoI GUAAWY
QVTITTPOCWTTEUOUV Ta OTOIXEIO TOU TTUPAVA Tou TTaixvIdIoU. AuTd Ta Bacikd aToixeia 1Ti TO TTAEiOTOV €ival
QUTA TTOU @aivovTal TN OKNVH, ] TTou akouyovTal JECW TNG KAPTAG fxou. H opydvwan Tou scene graph
gival TToAU anuavTikr Kai eEapTaTal Ao TNV eKAoTOTE £Qapuoyn. [eviké To scene graph avTITTpoowTTEUE!
£va PEYAANO apIBUo dedoPEVWV TTOU EXEI XWPIOTE 0€ MIKPOTEPO EUKOAOCUVTNPACINA KOUUATIA. AUTa TO
KouudTia opadotrolouvtal pe BAon KATTOI0 €id0g oxéong, cuvnBEoTepa atrd Th XWPOTAEIKr Toug Ban.
AUTA n odadoTToiNcn ETITPETTEI O€ HEYAAQ THAMATA OEQONEVWY TOU TTAIXVIOIWV VA agaipebouv atrd Tnv
emmeCepyaaia edv dev atrairouvTal yia va emdeiEouv TV Tpéxouoa aknvr]. KabBopidovTag 6T £va TuRua
TOU KOOHOoU dev aTtraiTeital va uttopANnBei og emmegepyaaia, xpnaiyotroigital Aiydtepn CPU kai odeleTal
AiyéTepog xpovog GPU yia tnv emegepyaaia Twv 6edouévwv e ATTOTEAETHA va BEATIWVETAI N TaxUTNTA
Tou TraIxVvIdloU. To scenegraph €mTPETEI TNV OpYyAVWON TWV OTOIXEIWV. TOU TTAIXVIOIWY € Pid dOUN
OévTpwyv, OTToU £vag KOUROG yovéwv (parent node) ptropei va TrepiExel 0ooug KOpRwv TTaudiwv (chil-
dren nodes) BéAel. AAAG, évag kOUBog TTaIdIV TTEPIEXEl HOVO évav KOUBO yovéd. ZuvrnBwg, auToi ol
KOUBOI OpyavwvovTal GTO XWEO YIA VA ETMITPETTOUV TN YPAYopn ammoppiyn oAOKANPwY UTTOdIAIPECTEWY
yia emegepyaaia. MNa Tapddeyua, E0Tw OTI £XOUPE dNUIOUPYNOEIKATTOIO AVTIKEIJEVO-Ta OTToia BpiokovTal
péoa o€ éva dwpaTio. OAa Ta avTikeiyeva poipadovTal Tov yovéd dwudTio, OAa Ta dwpdTia yoipdlovTal Tov
yovéa TTaTwua Kal 6Aa Ta TTaTWHPATA £X0UV TOV YovEd KTiplo. Av 0 TTaiKTNG gival OTO TTPWTO dWHATIO TOU
TTPWTOU 0pOPOU TOTE UTTOPOUHE EUKOAQ KAl YPryopa Va aTroppiyoule Tov KOUBOo Tou 0elTEPOU 0pdPou
KOl QUTOPATO VO atroppipBouv Kal OAa Ta dwATIA TToU BpioKovTal GTOV 6p0PO. aUTO, KABWGS Kal OAa Ta
avTIKEipeva TTou BpiokovTal péoa o€ autd Ta dwudTia. MmopouUue £TTEITa va €TTEEEPYACTOUNE TO TTATWHA
1. OAa Ta dwpdTia TTou dev gival dwpdTio 1 atroppiTrTovTal, KaBwg Kal 6Aa Ta AVTIKEIPEVA TwV dWHATIWY
auTtwv. EmeéepyaddpaoTte émmema 10 dwudTmio 1 cuptreplAapBavouévou OAwv Twv avTikeEiyevwy Tou. H
aTToPPIYN — APAipEDT), UTTOPEI VA onUaivel TTOIKIAQ TTPAYHATA, AAAG O ONUAVTIKOTEPOG OTOV TTPOYPAUMATIONS
YPOQIKAG avatrapdoTaong gival 1o £edidAeypa Twy dedopévwy (culling of data). To aloTnua kauepag
Tou JME xpnoiyotroiei 1o frustum culling yia va agaipei kopyudria tTng oknvg TTou dev gival opatd. Autod
ETTITPETTEI OTIG CUVOETEG OKNVEG va atrodidovTal ypriyopa, a@ouU OTIG TTEPICOOTEPEG TTEPITITWOEIG TO UEYAAUTEPO
MEPOG TNG OKNVAG B¢V gival opatd Tov TTEPICTATEPO XPOVO EVw N ypa@Ikr) TTapdoTaon oknvhg (scene
graph) givai o TTuprvag Twv aToIXEIWV TNG YPAPIKAG TTapdoTacng Tou jJME, Ta epyaAcia epapuoyng TTapéxouv
Ta géoa va dnuioupynBei ypriyopa To TTAQIGIO YPAPIKAG TTAPACTACNS Kal va apyioel évag KUPIog Bpoxog
Traixvidiwv. H dnuioupyia Tou TTapabupou, To cUoTnua eigaywyng (input system), KAuEPaAg kai To GUCTNUA
TTaixvIOIWV OV gival TITTOTA TTEPICCOTEPO ATTO WA 1) U0 KANOEIG TNG KABE ueBAdoU. AuTO ETTITPETTEI OTOV
TTPOYPOUUATIOTH VO OTAPATAOCE! VA XAvel To XpOvo Tou eEeTAZOVTAG TO GUCTNUA KAl VA £XEI TTEPIOCOTEPO
XPOVO va aoXoAnBei pe Tnv epapuoyr Tou. O XpAoTng amaAAdooeTal ouclaoTiKA aTTd To rendering Tou
scene graph. To 6@eAog auTtd Pag ETTITPETTEI TNV avTaAAayr o€ SIaPOPETIKA CUCTAHATA aTTOd00NG XWPIG
va XpeladeTal va aAaxTei oUTe PIa-ypauung Kwdika. Mapadeiyuatog xapiv, Qv TPEXOUNE TNV EQAPPOYN
dag xpnoipotroiwvtag v LWJGL utropoulpe va petamrndiooupe eUkoha ae JOGL tng sun. To TeAIKO
atrotéAeapa Ba dlaépel eEAaxioTa Kal dev-Ba xpeidleTal va Eavaypa@Tei To TTpdypapua pag. Evrourolg,
yla va dnpioupynBei éva kaAuTepo API, N eoTiaon péxpl Twpa gival aTnv TTPOCBKN VEWY XOPAKTNPIOTIKWY
YVWPIOUATWYV TTapd Tn dnuioupyia evog véou cuoTANATOG atmédoons . Eopévwg, n LWJGL eival autrv
TNV TEPIOdO TO Pévo ouaTtnua renderer-1rou uttooTnpileTal. (To JOGL €xel dnuioupynBei aAAd dev utrooTnpileTal
MEXPI OTIYUNG)
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KepdAaio 3

Java Monkey Engine

3.1 Main Game Loop

Initialize

Upoate Game

l

Draw Scene

Cleanup

>xnua 3.1: JME Properties

21OV TTUpriva KABe TraixvidioU utrapxel évag Bpoxog. O Bpoxog
QuTOG gival éva TPUAPA KWOIKA TTOU EKTEAEITAI CUVEXEIQ KAB' OAN TNV
dIdpkela Tou TTaIXVISIOU Kal €ival UTTEUBUVOG yIa va CuvTovidel £vav
KUKAO a1md evnUEPWOEIS Kal ol aTreikovioelg (update/draw). OAeg ol
AbstactGame uttokAdoeig Traifouv poAo oTnv dnuioupyia autou Tou
Bpoxou.lMap” GAo TToU 01 UTTOKAATEIG TTOIKIAOUV OAEG akoAouBoUV TNV
AOYIKN TTOU @aiveTal OTO TTAPAKATW oxAua. MNa Tnv dnuioupyia Twv
OXNUATWYV GTNG EQAPHOYNG HOG XpEIalOuaaTe Pia main class Tmou Ba
TepIEXEl TNV-PEB0DO main. To jme Trapéxel Tnv KAdon AbstractGame
Kal TIg uTTokKAdo€IG ThG. H AbstractGame Trapéxel Tnv main game loop.
AuTbg 0 Bpdxog atroTeNEl TO OTHPIYUA TG EQAPUOYAG MAG YIATI AuTOG
gival uTTeUBuvog yia TNV kaBodrynon Kal 0AOKARPWaON TG EPAPHOYRAS
Mag. KaAeitar eTravaAauBavopeva €wg OTou N EQAapUoyr] JOg TEAEIWOEI
(eravaAnywn ava frame) To Twg Ba dieCayBei To game loop e€apTdral
ard ToleG UTTOKAdoEIG Tou AbstractGame Ba emAéEoupe. To game
loop. Eekivdel 6tav kaAéooupe Tnv péBodo start

3.2 Properties Dialog

To PropertiesDialog €ivai éva dialog To otroio gpgavifetal -av 10
ETMIAECOUE EPEIG - OTaV EEKIVAEL N EQpapuoyh Pag Kal {NTa TTANPOYOpPIES
yla 10 TTwG Ba Tpégel n epapuoyn pag (display settings). KaAwvtag
Tnv yéBodo setDialogBehaviour To dialog pag divel Tnv duvatétnTa va
emAEEoupe TNV avaAuon(resolution), To BaBog xpwpuaTtog(color depth),
av Ba eivai full screen ka1 Tov pubud avavéwong(refresh rate) kai Tnv
duvatotnta emAoyng APL. ‘Emeima autég o1 1816TnNTEG atroBnkevovTal
oe éva configuration file pe Tnv BorBeia Tou PropertieslO kdBe @opd
TTOU TTAPE va eKTEAECOUME TNV €@apuoyn pag. AvdAoya pe 1O TI

TapapéTpoug Ba dwaoupe otnv setDialogBehaviour, 1o dialog 6a epgaviletal TrTavta, dgv Ba eugaviceTal

ToT¢, A Ba epavietal étav dev UTTApxel To properties configuration file. H AbstractGame dnuioupyei atro

povn TnG 1o dialog auTd KAl €UEIG UTTOPOUNE va €xoupe TTPOCRaan o€ auTrv atTAd KaAWvTag Tnv KAAan.
AvdAuon TTapapETpwy Tou Properties dialog:

+ NEVER_ SHOW_ PROPS_ DIALOG

Agv Ba ep@avioTei TTOTE TO TTOPGOUPO ETTIAOYWV Kal €701 dev Ba uTTdpxel To properties file. Me autrv
TNV €TTIAOYA TTPETTEI VA €ipaOTE aiyoupol To CUCTNUA Pag £XEl TRV duvaToTnTa va TpéEel ammod default
EQAPPOYEG PE XapakTnpIoTIKG 640x480x60Hzx16bits fullscreen.
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37

40

43

46

3.2. Properties Dialog

* FIRSTRUN_ OR_ NOCONFIGFILE_ SHOW_ PROPS_ DIALOG

Ba gugaviaTei To TTapdBupo emmAoywyv av dev UTTApXel To configuration file. ‘ETal emTpETTETE OTOV
XPNOTA va aAAGEEl TG TTAPAUETPOUG TTOU BEAEI JIa OPA OTNV apxr Kal va unv xpeliagetal va ava
aoxoAnBel pe autd 1o Bépa. QoTdéoo av 0 XxpnaoThg BeARael yia KATToIo Adyo apydTepa va aAAdEel
TIG TTOPAUETPOUG aUTEG Ba TTpETTEl va O oEl To properties file £T01 WOTE va unv UTTAPXE! yIa va Tou
EavalntnBei atrd 10 cUOTNUO va Ta opioEel aTTO TNV apXh.

. ALWAYS_ SHOW_ PROPS_ DIALOG

TavTa Ba ep@avi¢etal To TapdBupo etmAoywyv divovTag TNV duvatdTnTa yia €UKOAN Kai ypriyopn
aAAayn TwV TTOPAUETPWV.

To PropertieslO 61Twg itrape Kal TTponyoupévwg dnuioupyei Eva properties file kal Kpatdel atroBnkeupéva
TIG pUBNICEIG TNG EPaPUOYAG MaG. Epeig dev xpeldleTal va kavouue KATI 181aiTEpo agou n-AbstractGame
opiCel atré povn Tng TNV KAdaon PropertieslO kal atmroBnkeuel 1o apyeio autd wg properties.cfg ato Tpéxov
directory. YTrdpyouv apkeToi TUTTOI TTaIX VISIWY TTou TTapéxel n BiBAIoBrkn Tou JME. Eueic Ba avagepBolpue
otnv BaseGame, SimpleGame Trou ¢ivai kai o1 o Baoikég. H SimplePhysicsGame trou gival ypappévn
n e@apuoyr hag gival utTtokAdon tng BaseGame.

AppSettings settings = new AppSettings(true);
settings .setRenderer (AppSettings .LWJGL_OPENGL3) ;
Application app = new Application();
app.setSettings (settings);

app.start();

setRenderer (AppSettings .LWJGL_OPENGL2)
setRenderer (AppSettings .LWJGL_OPENGL3)

setAudioRenderer (AppSettings .LWJGL_OPENAL)
setAudioRenderer (AppSettings .LWJGL_JOAL)

setBitsPerPixel (8)

setFrequency (60)

setFramerate (60)

setFullscreen(true)

setHeight(480),
setWidth (640)
setResolution(640,480)

setSamples(4)

setVSync(true)
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3.3. Base Game

uselnput(false)

useJoysticks (true)

setSettingsDialoglmage (”/path/in/assets.png”)

setTitle ("MPPL08059-Game” )

Kwdikag 3.1: JME Settings

3.3 Base Game

H BaseGame trapéxel Tnv 1Mo Bacikr) epapuoyr] Tng KAdong AbstractGame. Autd TTou Kavel givai
Kal kaBopilel To main game loop kal pyévo. To loop €ival TaxUuTaTo Kal KABe Tou eTavaAnywn €aptdral
atmd 10 600 ypAyopa douAelouv ol CPU/GPU. Ze autrv. TNV TTEPITITWON EiUACTE UTTOXPEWMNEVOI VA
ONUIOUPYACOUE TIG TTAPAKATW HEBOOOUG.

* InitSystem. Me Tnv peBodo autr) otAvouue TO display system.Ta oToixeia Tmou TepIEXEl( KAUEPQ,
input system kTA) dev eival aToixeia Tou TTaixvidIoU. Kal 6w YivETAl N apXIKOTToiNon TOUG.
* InitGame. Eivai n yé6odog 61ou dnuioupyolvTal OAQ Ta OEOOUEVA TOU TTAIXVIOIOU KAI TWV YPAPIKWV.

+ Update. Me tnv péBodo autr avavewvoupe Ta dedopévar o€ KAOe TTaiyvidl. Autd PTTopEi va gival
o timer Tou TTAIXVIOIOU, PHEBODOI ElI0AYWYNRSG OEdOUEVWY, EAeyX0G auykpoUaswy (collision checks).
OomndnTote peTaBaAAeTan oTnVv dIdpKeEIa ToUu XpOvou Ba TTpETTel va TTepvael yéoa ammd tnv PéBodo
auTn.

* Render. H péB8odog autr) diaxelpieTal To TTWG Ba EPPAVIOTE ypa@IKG n oknvr(scene).

* Reinit. Eival n yé6odog 1mou Xpnoiyotrolouue é1av To cUCTNUA Pag XpeIadeTal va EavadnuioupyAoel
K& (rebuild) 1r.x. 6Tav. aAAaloupe TIG pubpicelg aTo display.

» Cleanup. H ué60d0g auTtr] KAEIVEI TUXWYV QVOIXTEG TTTYEG TTOU £XOUNE QQrOEl £T1 WATE VA ETTITPEYEI
0710 oUCTNA va €TTIAUCEL TO TTPOBANUO OUaAG.

3.4 Simple Game

‘Evag GANOG TUTTOG yIa YPrYOPO Kal EUKOAO OXeSIOOHO TTaIxVIBIWY gival n SimpleGame. H SimpleGame
gival uttokAdon TnG BaseGame kai “kAnpovopei” 6Aeg TiI¢ Abstract pyeBoddoug 1ng BaseGame. 21nv Sim-
pleGame uttdpyel €€’ opiopou €va root scene node (rootNode) 61Tou pytTopouv va TTpookoAANBoUv GAa Ta

0edopéva Tou TraixVvIoIoU. Z€ auTdVv ToV YOVIKO KOBo yivete autéuata render. OAa Ta utréAOITTa apXIKOTTOIOUVTAl

atrd pova Toug cuuTTEPIAaPBavOuEvVoU Tou CUCTANATOG eloaywyng dedouévwy (FirstPersonHandler), Tou
timer, n amédoon Tou : lighting, zbuffer, kai WireFrameState (€€ opiouou eivai avevepyo). Etriong repiéxel
TNV pé€Bodo simplelnitGame otnv otroia o XpnoTr¢ dnuioupyei OAa Ta aToixeia kal Ta dedopéva TTou
BéAel va €xel n e@appoyr Tou. OAa autd TTapéxouv pia Bacikh TTAATQOPPA £TG1 O XPNOTHG VA UTTOPET
va TTEIPANATIOTE JE Ta XapakTnpioTnka Tou JME xwpig va xpeidletal va avnouxei yia 1o TTws 6a oTACE!
Jia TTARPNG 0€ XOPaKTNPIoTNKa e@appoyr]. Av B€Aouue ptTopoUue va kavoupe override Tnv simpleUp-
date yia va €£xoupe emTTPO0OEeTEG aTTAITATEIG avavEéwang. AuTo Ba TTpoaBiael pévo emmiTAéov 1010TNTEG
oTnv update Tng SimpleGame xwpig va katapyei katroia ndn utrdpyxouoa. ETiong ymmopoupe va kdvoupe
override otnv simpleRender oUTe Kal € QUTAV TNV TTEPITITWON KATAPYEiTal KATI TToU 11dn uttdpxel. H Sim-
pleGame dnuioupyei éva ouoTnua eI0aywyr¢ dedopévwv PE BAoN Ta TTAPAKATW TTARKTPA
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3.4. Simple Game

MAAkTpo | Evépyeia MpooBaon otov InputHandler pytmopoUue va éxouue
W Move Forward XPNOIMOTIOIVTAG TNV METABANTH input TTou TTapEXEl N
A Move Left SimpleGame. H SimpleGame dnuioupyei pia otévrap
S Move Backward camera otnv B¢on (0,0,25) , apioTtepod didvuopa (-1,0,0),
D Move Right mavw (0,1,0) kai dievBuvan (0,0,-1). Ztnv simpleGame
Up Look Up QUTA n camera avo@EPETAl WG cam KAl O XEIPIOPOS

Down Look Down NG vivetalr amé Tnv input. Akéua n SimpleGame pag
Left Look Left TTapéxel wg. ‘Eva owg pe kareuBuvon Trou BpiokeTal
Right Look right otnv 8¢on (100,100,100). To omoio gival TTPOGKOAANUEVO
T Wireframe Mode on/off o¢ €va LightState mou ovopadetair kai lightState kai givai
P Pause On/Off TpookoAANpévo oT1o rootNode. O @wTiIopog autdg Ba
L Lights On/Of eTnpedoel KABe aTOoIXEIO TTOU £XEI TTIPOATEDEI OTNV OKNVI
c Print Camera position €KTOG Kal av TTATHOOUME TO-TTNKTO L n KaAEoouue Tnv
5 Bounding Volumes On/OF lightState.setEnabled(false) étrou-atrevepyoTroigital.
EmmAéov n SimpleGame dnpioupyei £vav timer yia
N Normmals On/Off va TTapakoAouBei Tnv-avaloyia Twv frame (frame rate)
F1 Screenshot Kal Tov Xpovo PETaEU Twy frames. O xpdvog PETAEU Twv

frames tpf (time per frames) epvdel 0TI HEBOGSOUG Up-
date kai render kai €100TT0IEl TO CUCTNUA YIa TNV TaXUTNTA
Tou uttoAoyioTr. OTav xpnoiyotrolouue TV SimpleGame
TavTta Ba €Xoupe OTO KATW MEPOG TNG 080vng pag evnuépwon yia 1o frame rate kaBwg kal yia Ta
Tpiywva Kal TIG KOpU@EG TTou epgavifovtal. Autd eAéyxovtal péow Tou fpsNode kai Tou fpsText 61mou 10
0eUTEPO AvVaVEWVETAI auTopaTa atrd TNy YéBodo update Tng SimpleGame. lowg dPUWG TO MO TNUAVTIKO
avTikeigevo Tou dnuioupyei n SimpleGame eivai 1o rootNode. To rootNode cival évag kOUBog xwpou
(spatial Node) 61rou opilel To apxIKO eTmiTTedo (TNV. Pida) TNG OKNVAG TTou Ba TTPETTEl va OXeDIAOTEI.
MpocBétovtag kar aAAd Spatial oto rootNode h SimpleGame Ba xeipioTei 10 rendering kai 10 update
Toug. H SimpleGame trapéxel peBddoug TTou uTropouv va yivouv.override Kai va £XoUpe KAAUTEPO EAEYXO
NG EQAPUOYNAGS Hag. AuTéG ol yéBodol eival:

Mivakag 3.1: MARKTpa kai Evépyeieg

simpleUpdate: Mapéxel Eva TpOTTO yia va TTpocBEéTouue kal GAAEG AsiToupyieg aTnv @don avaBaduiong
ToUu Bpoxou. MNa Tapddelyua av TTEPIOCTPEWOUNE Eva AVTIKEIUEVO N av aviXveuTei olykpouan HETagU
QVTIKEINEVWY auTd KahouvTal PeTd Tnv update oAAG TTpIiv ammd yivel avaviéwon TwV YEWMETPIKWY
0edOUEVWV TNG OKNVAG.

simpleRender: Mapéxel TPOTTOUG YIa va yiveTal avatmapdaTacn dedouEVWY Ta OTToia dev TTEPIEXOVTAI
oto 0edopévo rootNode. MNa mapadeypya av kdvoupe rendering o€ éva texture autég Tig KAAong Ba
TIG ToTroBeTRACOUUE OTNV simpleRender. KahoUvTar yetd tnv render aAA@ tpiv yivel 1o rendering Twv
OTATIOTIKWY WOTE va dlaoPalicoupe akpifeia oTnv avatrapdaoTaon.

DisplaySystem: 'Exel dUo Kupiwg douAelég va dnuioupyroel éva window kai Tov Renderer. Kai Ta duo
onuioupyouvTal XPnoIJoTrolwvTag Tnv pEBodo createWindow. H pébodog autr Traipvel T PAKOG Kail TO
TTAGTOG TOU TTapaBupou (avaAuan), Kal ouxvotnta NG 086vng kai Tnv €mmAoyn yia fullsreen n 6x1. Autég
Ol TTAPAPETPOI XPNOIPOTTOIOUVTAI YIO ThV. dnuloupyia Tou TTapabupou kal £TTeITa TRV dnuioupyia Tou Ren-
derer Tou pag mapéxel N OpenGL. 2e autd To onueio To cuoTnPa yog gival étoipo yia Rendering.H
epappoyn Tou SimpleGame dnuioupyei ammé povn tng 1o DisplaySystem kai gueig dev xpeidleTal va
KAVOUE TITTOTA.

private void initKeys () {

inputManager . addMapping
inputManager.addMapping
inputManager . addMapping
inputManager . addMapping

Pause”, new KeyTrigger
Left”, new KeyTrigger
Right”, new KeyTrigger(Keylnput.KEY_K));
Rotate”, new KeyTrigger(Keylnput.KEY_SPACE),

new MouseButtonTrigger (Mouselnput.BUTTON_LEFT));

Keylnput.KEY_P));

T
(" Keylnput.KEY_J));
&

("

o~~~ —~

inputManager.addListener(actionListener, new String []{"Pause”});
inputManager.addListener(analoglListener, new String[]{"Left”, "Right”, "Rotate”});
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3.5. YmooTtnpifdueva Apxeia jME

private ActionListener actionListener = new ActionListener () ({
public void onAction(String name, boolean keyPressed, float tpf) {
if (name.equals(”Pause”) && !keyPressed) {
isRunning = !isRunning;
¥
}
b

private AnalogListener analoglListener = new AnaloglListener() {
public void onAnalog(String name, float value, float tpf) {
if (isRunning) {
if (name.equals(”Rotate”)) {
player.rotate (0, value*speed, 0);
}
if (name.equals(”Right”)) {
Vector3f v = player.getLocalTranslation();
player.setLocalTranslation(v.x + value*speed, v.y, Vv.z);

if (name.equals(”Left”)) {
Vector3f v = player.getLocalTranslation();
player.setLocalTranslation(v.x — value*speed, v.y, v.z);

} else {
System.out. println (”"Press P to unpause.”);

Kwdikag 3.2: Custom Input Handlers

3.5 Ymootnpiféueva Apxeia jME

H unxavr jME uttooTtnpidel Toug TTapakdaTw TUTTUG apxEiwv TTou uttooTnpidouv 3d JovTéAa, fXO Kal
video.

.j3o Binary 3D model r} scene. Flpétrel va petatpatrolv 6Aa 1a
o€ .j3o format. Katd tnv didpkeia TG avaTTUENG Kal OAWV Twv ACEWY
NG avATITUENG TOU TTaIXVIOIOU UTTOPEI O XPrOTNG VO POPTWAEI apXEia
OgreXML/OBJ povTéAa kateuBeiav.
j3m TNpocappocuévo YAIKO TTou JTmopei va @TIAEEl 0 XproTng.
Kal va Ta TTpogappocel ota 3D povréAa
Jj3md A Material definition. These are templates for advanced shader-based Materials
Each custom .j3m Material is based on a .j3md Material Definition.
JjME File Formats
.mesh.xml, .meshxml, .scene ~ Blender
.OBJ, .MTL . Wavefront, 3D model format
JPG, .PNG, .GIF - Apxeia dwToypagiag 2D
.DDS, .HDR, .PFM, .TGA Apyxeia Texture
fnt Bitmap fonts
.wav, .ogg - Apxeia Axou
.OGV  Ogg Theora Video
JME external File Formats

3.6 Renderer
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O Renderer éxel TRV duvaToéTNTA VO TTAPEI £Va
screenshot pe o011 UTTAPXEI EKEIVN TV OTIYUR 0TV
006vn. AuTtd OUCIaOTIKA €XEl WG TTPOUTTOBECN va
An@Bouv Ta dedopéva atrd To TeEAeuTaio frame TTou
€xel yivel render kal va armmoBnkeutouv gav pia
eikéva png. Mia kAjon otn péBodo takeScreen-
Shot ival apkeTr) waTe va dnuioupynOei To apxeio
png atmmoBnkevovTtag 1o aTo TpEXov directory

3.7 Texture Renderer

3.7. Texture Renderer
O Texture Renderer mmapéxel 1a yéoa yia va
atodoBei (render) pia €€’ ‘OAOKApOU OKNvr o€
KGAupua (texture) amd 611 n oknv amd poévn

I ()b (lexture) ano o n oxvi amo e

SXAUa 3.2: ApXITEKTOVIKY| Tou jME -Renderer TAvw. o€ OTIOIAOATIOTE AVTIKEIYEVO OTTWG Eva
otrolodnTroTe texture: H xpnoiudtnra tou Textur-

eRenderer gival TTavouoidTnTn PE Tou Renderer.

YT1roaTnpilel TNV OIKr TOU KAUEPQ ETTITPETTOVTAG TO

onueio OTITIKAG va gival S1aQopeTikG aTTd auTod TNG

KUplag oknvAg. OTrwg oto Renderer n dnuioupyia
Tou TextureRenderer yivete péow g KAGong DisplaySystem. O1 gknvég 10Te uTTOpOUV va atrodoBoUuv
o€ éva TTpounBeuduevo Texture e yia KAon otn néBodo render

3.8 RenderQueue

To RenderQueue rapéyel ueBGdOUG yIa TNV 0pyAVWON TWV GTOIXEIWV TG OKNVIG TTPIV TNV ATTEIKOVION
Toug. To RenderQueue d¢v gival ammapaitnTo Kal uTTopei va rapaAnedei. MNap’ éAa autd apyd n ypAyopa
Ba xpelooTel va yivel KATTOIA YEWUETPIKN TagIvounon yia va amo@suxbouv Tuxov AdOn avarrapdotaong.
MNa apdadeiyua €€’ opiouol oTNV YEWMETpIa yiveTal render pe BAon Tn B£0n TOu AVTIKEIUEVOU GTO scene-
graph. Av uttdpxouv diauyn-81apava AVTIKEIMEVA TNV OKNVI KAl GTTEIKOVICTOUV TTPIV TA adlagavh avTIKEiJeVa
TTOU UTTOTIBETON OTI €ivarl aTTd TTIoW TOUG TOTE AUTA Ta avTIKEipeva dev Ba gival opatd péoa arrd Ta diagavi
avtikeipeva. ESdw eival TTou xpeidletal kai n xprion tou RenderQueue. To RenderQueue xpnoiyoTtrolei
£vav apiBuo atrd dIa@opeTIKOUG “kAdOUS” yIa VA KAVEI TAIVOUNGON TWV AVTIKEIUEVWY PE BACN TNG TTAPAKATW
251816TnTEG: adlagpavn, diagavr] kai ortho. O Renderer rpoadiopilel TN 0TABEPEG Kal yia va OpiCOUME TNV
o€lpd (Queue) xpnoipotrolouye TNV pEBodo setRenderQueueMode. I1.x. yia va 0piOOUPE £va AVTIKEIPEVO
obj cav adiagavr] Ba ypdpaue:

obj.setRenderQueueMode(Renderer. QUEUE_TRANSPARENT);

A@OU PTTouV Ta QVTIKEIMEVA GE PI- TEIPA, UTTAIVOUV O€ O€Ipd TTPOTEPAIOTNTAG TTPIV ATTEIKOVIOTOUV. H og1pd
gival n akéAoubn :

1. Amreikovidovtal Ta adlo@avr avTiKeipeva ( atrd PTTPooTd TTPOG TA TTiIoW).

2. AmreikovifovTtal Ta dla@avr avTIKEIYEVA aTTd TTIoCW TTPOG T UTTPOCTA {Wwypa@ilovTag TO ECWTEPIKO
TOU QVTIKEIPEVOU.

3. Ameikovifovtag Ta dla@avh avTikeiyeva ( atmd miow TTPog Ta PTTPOcTd) oXeBIAZOVTAG TO £EWTEPIKO
TWV OVTIKEIYEVWV.

4. Atreikévion avTikelhévwy ortho.

H ogipd 10U akoAoubBeital gival anuavTikr yia TOUG TTapakAaTw AGyoug :
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3.8. RenderQueue

Atreikovidovtag TTpwTa Ta adlagavr) avtikeipeva diao@alifoupe 611 dAa Ta adlagavr) avTiKeigeva Ba
gival opatd TTiow atrd diagavr avTiKeiyeva. ATTEIKovi(ovTag aTTd oW TTPOG TA UTTPOOTA ETTITPETTEI
otnv OpenGL va BeATIOTOTIOINTEI TNV ATTEIKOVION TTAPAAEITTOVTAG pixels TTou gival “utteppopTwuéva’
(occluded)

AtreikovidovTag Ta d1a@avr] AvTIKEIUEVA ATTO TTIoW TTPOG Ta UTTPOCTE Slac@aAilel 6TI OAa T avTIKEINEVA
Ba cival opatd TTicw aTrd £va did@avo avTIKEIUEVO

ATtTeikovidovTag Ta dlapavr) avTIKEINEVA 2 POPES ( I aTTOdIdOVTAG TO ECWTEPIKO KAl UIA TO-EEWTEPIKO
MEPOG) ETITPETTEI O€ TTEPITIAOKO AVTIKEIIEVA VA QAiVOVTal GAV va €ival TTpayUaTIKG did@ava.

* Ta ortho avtikeipeva axediddovTal TEAEUTAIQ yIOTI €ival AQVTIKEIUEVA TTOU TOTTOBETOUVTAI GTNV 000VN
(r.x. HUD) kan Ox1 oTnv oKnvA Kai TTPETTEl TTAVTA va BpiokovTal PTTpooTd atmd KABE QvTIKEIUEVO
oKknvAg

public void simplelnitApp () {

Box boxshape1 new Box(new Vector3f(—3f,1.1f,0f), 1f,1f,1f);

Geometry cube new Geometry(”My Textured Box”, boxshape1);

Material mat_stl = new Material (assetManager, “Common/MatDefs/Misc/Unshaded.j3md”);
Texture tex_ml = assetManager.loadTexture(”Interface/Logo/Monkey.jpg”);
mat_stl.setTexture(”ColorMap”, tex_ml);

cube.setMaterial (mat_stl);

rootNode . attachChild (cube);

Box boxshape31 = new Box(new Vector3f(0f,0f,0f), 1f,1f,0.01f);
Geometry seethrough = new Geometry(’see—through box”, boxshape31);
Material mat_t1t = new Material (assetManager, “Common/MatDefs/Misc/Unshaded.j3md”);
mat_t1t.setTexture (”ColorMap”,,

assetManager.loadTexture (" Textures/ColoredTex/Monkey.png”));
mat_t1t.getAdditionalRenderState () . setBlendMode (BlendMode . Alpha) ;
seethrough.setMaterial (mat_t1t);
seethrough .setQueueBucket(Bucket. Transparent);
rootNode . attachChild (seethrough);

Box boxshape4 = new Box(new Vector3f(3f,—1f,0f), 1f,1f,1f);
Geometry cube_leak = new Geometry(”Leak—through color cube”, boxshape4);
Material mat_tl- = new Material (assetManager, “Common/MatDefs/Misc/Unshaded.j3md”);
mat_tl.setTexture (”ColorMap”,
assetManager.loadTexture (" Textures/ColoredTex/Monkey.png”));
mat_tl.setColor(”Color”, new ColorRGBA(1f,0f,1f, 1f));
cube_leak.setMaterial (mat_tl);
rootNode . attachChild (cube_leak);

Sphere rock = new Sphere(32,32, 2f);
Geometry shiny_rock = new Geometry(”Shiny rock”, rock);
rock .setTextureMode (Sphere. TextureMode . Projected ) ;
TangentBinormalGenerator.generate (rock);
Material mat_lit = new Material (assetManager, "Common/MatDefs/Light/Lighting.j3md”);
mat_lit.setTexture(”DiffuseMap”,

assetManager.loadTexture (" Textures/Terrain/Pond/Pond.png”));
mat_lit.setTexture (”NormalMap”,

assetManager.loadTexture (" Textures/ Terrain/Pond/Pond_normal.png”));
mat_lit.setFloat(”Shininess”, 5f);
shiny_rock.setMaterial (mat_lit);
shiny_rock.setLocalTranslation(0,2,—-2);
shiny_rock.rotate(1.6f, 0, 0);
rootNode . attachChild (shiny_rock);
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3.8. RenderQueue

= new DirectionalLight();

DirectionalLight sun
sun.setDirection (new Vector3f(1,0,—2).normalizeLocal());

sun.setColor (ColorRGBA . White) ;
rootNode . addLight(sun);}}

Kwdikag 3.3: Material Edititng

E jHonkey Engine 3.0

cond: 2285

ZxAua 3.3: Tpotrotroifon Twv YAikwv oto JME
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3.9. Baoika Zxnuata

3.9 Baoika Zxpata

To JME mrapéxel yéoa yia tnv dnuioupyia Bacikwy oxnudatwy. ‘ETol pag emrpétel va BAAoupe TTOAU
€UKoAa kal ypriyopa 3D oxAuparta otnv oknvh pag. Kamoia atmd 1a facikd oxnuata givai:

Box

8 Monkey Engine 3.0

YTapyouv 2 TpOTTOI YIa VA dnNUIOUPYAOOUE Eva KOUTI

A) pe min kal max points

Vector3f min = new Vector3f (-5,-5,-5);
Vector3f max == new Vector3f (5,5,5);
Box b = new Box(“box”,min,max);

B) opifovtag KEVTPO Kal TTAEUPES

Box ¢ = new Box(“box”, new Vextor3f(-10,-10,-10),1000,1,1000);
OTtou Vextor3f(-10,-10,-10) eivai n ywvia Tou kouTioU Kail Ta
€TTOUEVA Tpia opioparta TTou akoAouBouv eival To PrKog, TO
UWog Kal To TTAATOG avTioToIXA:

2xnua 3.4: Baoikd Zxnuata-Box

public void simplelnitApp () {
Box b = new Box(Vector3f.ZERO, 1, 1, 1);
Geometry geom = new Geometry(”Box”, b);
4 Material mat = new Material (assetManager, “Common/MatDefs/Misc/Unshaded.j3md”);
mat. setColor(”Color”, ColorRGBA .Blue);
geom. setMaterial (mat);
7 rootNode . attachChild (geom) ;

Kwdikag 3.4: Box

OT1w¢ etTiong Pmopoupe va ToTroBeTriooupe duo KUBOUG OTO TTAPAdEIYHa Jag AAAAZOVTAG TO XPWHA Kal
TNV B€0N TOUG WOTE va @aivovTal GTHV OKNVr).

public void simplelnitApp () {

IS

Box box1 = new Box( new Vector3f(1,—1,1), 1,1,1);
7 Geometry blue = new Geometry(”Box”, box1);
Material mat1 = new ‘Material (assetManager, “Common/MatDefs/Misc/Unshaded.j3md”);
mat1.setColor(”Color”, ColorRGBA.Blue);
10 blue.setMaterial (mat1);

Box box2 = new Box( new Vector3f(1,3,1), 1,1,1);

13 Geometry red = new Geometry(”Box”, box2);

Material mat2 = new Material (assetManager, “Common/MatDefs/Misc/Unshaded.j3md”);
mat2.setColor(”Color”, ColorRGBA.Red);

16 red.setMaterial (mat2);

Node pivot = new Node(”pivot”);
19 rootNode . attachChild (pivot);

pivot.attachChild (blue);
22 pivot.attachChild (red);

pivot.rotate( 0.4f , 0.4f , 0.0f );

Kwdikag 3.5: 2 Boxes
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3.9. Baoika Zxnuata

m jHMonkey Engine 3.0
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Frames per second: 2461

ZxNua 3.5: Bagika Zxnuata(Box)-Auo KiBol e dIa@opeTIKO Xxpwua

Cylinder

‘Evag atreipog KUAIVOpOG opileTal wg éva oUVOAO onueiwy Kal pia aTaBeph amréoTacn ammd Yia ypauun.
‘Evag TTeTTEPACUEVOG KUAIVOPOG €ival éva uTToOUVOAO TOU ATTEIPOU KUAIVOPOU OTTOU TO UAKOG TOu gival
AiyéTepo atmd éva opiouévo anueio. 1o JME o KUAIVOPOG cival TTavTa £vag TTETTEPATHEVOSG KUAIVOPOG.

H dnuioupyia evég kuAivdpou atraitei 1o Uyog Kail TNV akTiva. O apiBuog Twv TUNUATWY TTOU aTToTEAOUV

TO OKTIVWTO TwV KUAIVOPOU KaBwG Kal To UWog Trapéxovtal atrd pag. Ooo ueyaAUTEPOG 0 apIBUOS Twv
TUNUATWY T0O0 TTI0 AeTTTOPEPAG Ba gival kKal o KUAIVEPoG. O KUAIVEPOG TTpooavaToAifeTal TTAVTA EATTALVOVTOG
KOTA PUAKOG Tou afova Z.

Cylinder c = new Cylinder(“Cyl” ,10,10,5,20);

10 eival Ta TUAUATA yIa TO VYOG Kal TO AKTIVWTO.
5 gival n akTiva apa o KUAIvopog Ba givar dlapétpou 10.
20 ivail To UYog.

public void simplelnitApp() {
Cylinder v = new Cylinder(10, 10, 1, 2);
Geometry geom = new Geometry("Cyl”, c);
Material mat = new Material (assetManager, “Common/MatDefs/Misc/Unshaded.j3md”);
mat.setColor(”Color”, ColorRGBA.Red);
geom. setMaterial (mat);
rootNode . attachChild (geom) ;

Kwdikag 3.6: Cylinder

Sphere

Mia o@aipa kaBopileTal atrd éva oUVOAO ONUEIWY TTOU I0ATTEXOUV aTTO éva KEVTPIKG OnueEio. 210 jme
n o@aipa kabopietal atrd éva KeVTPIKO anueio, yia akTiva kai évav apiBud dsiyudTtwy yia tov dova Z
Kal Tov akTIvwTo agova. Oco peyaAlTePog 0 apIiBuog delyudaTwy (1 apIBUog TPpIYWVWYV) TOG0 KaAUTEPN N
avaAuon Tng oeaipag,

Anpioupyia ceaipag

Sphere s = new Sphere(“Sphere”,63,50,25);
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3.10. Mabnuartikd oTo jJME

public void simplelnitApp () {

2 Sphere s = new Sphere(63,50,25, true, true);

Geometry geom = new Geometry("Box”, s);

Material mat = new Material (assetManager, “Common/MatDefs/Misc/Unshaded.j3md”);
5 mat. setColor(”Color”, ColorRGBA.Blue);

geom. setMaterial (mat);

rootNode . attachChild (geom) ;

Kwdikag 3.7: Sphere

3.10 Ma@npartikd oto jME

Ta pabnuaTtikd Taifouv onPAvTIKé poAo Kai aTo jme yiaTi avau@ioBimta 1a 3D ypa@ikd armraitoliv
QPKETEG YVWOEIG paBnuaTtikwy. QoTOC0 To jme £xel TNV duvatoTnTa Kal aTTaAAAOCEl TOV XpHOTN atro
TTOAAEG AETTTOPEPEIEG KAAUTITOVTAG €vVa HEYAAO HEPOG TWV PABNUATIKWY. “UYnAoU eTTITTEDOU” OeueNIWSEIG
TUTTOI avoAauBdavouv TNV avTITTPOCWTTEUCT GUVOETWY PABNUATIKWY EVVOIWYV KAl TV AEITOUpYia TOUG
XWPIig va xpeladetal atrd pag kamoia 101aitepn eupaduvaon. Ta diaviouarta atroTeAOUV GTOIXEIWDES TUTTO
oe 3D mepiBdAlov kal xpnoigotroloUvTal Katd képov. Ol Tivakeg gival €1miong £va Pacikd oToIXEIO yia
TNV aTeIkOVIon YPAPPIKWY cuaTnuaTwy. To Quaternion gival iowg To 0 TTEPITTAOKO aTT TOUG BACIKOUG
TUTTOUG KAl GTO jme XPNCIKOTIOIEITAI yIa TNV TTEPIOTPOPH avTIKelnévwy. Ta Vectors (diavuopata) xpnoiyotrolouvTal
YIO VO QVTITTPOCWTTEUOOUV KATTOI0 anueio 1 O1eUBuvan evw o1 TTIVOKEG XPNOIUOTToIoUvVTal CUVABWG yia
TTEPIOTPOYEG G€ GuvOUAOUO Pe To quaternion . H kKAGon Vector3f gival iowg n 1o TToAUXPeNCIKOTIOINUEVN
KAdon aTo jme.

3.11 Quaternions

To jme xpnoIJoTIoIEi T quaternions €TTEION ETTITPETTOUV TIG CUMTTAYEIG QVTITTPOCWTTEUTEIG TWV TTEPIOTPOPWIV
Il QVTIGTOIXO TOUG TTPOCAVATOAIGOUG OTOV TPIGBIACTATO XWPOo. Me TEoaepIg povo float Tiuég uTropoue va
QVATIOPOCTHOOUE TOV TIPOCAVATONITHUO £VOG AVTIKEINEVOU OTAV £VAG TTIVOKAG TTEPIOTPOPNS Ba atraitoloe
9. Evw eival apketd dUokoAo va karavonBei TAApwg n €vvola Tou quaternion uttdpxel €vag PeydaAog
aApIBUOG TTIOTIKWV PEBGBWY TTOU- PJOG ETTITTPETTEI VA TIG XPNOIUOTTIOIOUUE XWPIg va gival arrapaitnto va
KaTavoouue OAa Ta padnuaTiké Tou KpuBovTal atré miow. Baoikd auTtég ol péBodol dev TrepIAapBavouy
TiTTOTA TTEPIOTOTEPO ATTO TO Va BETOUV TIG TIMEG TwV quaternion X,y,z,w XPnNCILOTIOIWVTAG GAAa péaa yia

NG TTEPICTPOPEG.

3.12 Angle Axis

MtTropoUpe €av BEAOUME VO OPICOUE TNV TTEPIOTPOPNA HAG WG TTPOG éva Ceuydpl agova ywviag (An-
gle Axis) dnAadn kaBopifoupe €vav afova TTEPIOTPOPNS Kal TNV ywvia TTEPIOTPOPAS YUPO atrd auTdv
Tov aéova. To quaternion opiCel pia péBodo Tnv fromAngleAxis kai Tnv fromAngleNormalAxis woTe va
onuioupyAoel éva quaternion amé autd 1o {euydpl. MTTopoUpe €1TioNg va TTPOKAAECOUNE TTEPICTPOPN
atrd €va AdN uTTdpxwv quaternion xpnoigotrolwvTag TNV uéBodo toAngleAxis.

Mapddelypa TEPIOTPOPNG XPNOoIYoTToIwVTag TNV fromAngleAxis:
TEPIOTPOPN aToV Afova Y KaTa 7

Vector3f axis = new Vector3f(0,1,0);

Float angle = 3,14f;
s.getLocalRotation().fromAngleAxis(angle,axis);

3.13 Three Angles

MtropoUpe €Tmiong va TTEPICTPEWOUUE €va avTIKEIuEVO KaBopifovTag TPEIG ywvieg. O1 ywvieg
QVTITTPOOWTTEUOUV TNV TTEPICTPOPN Tou KABe G&ova. MNaipvovtag oav dpioua évav TTivaka TPIWV
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3.14. Three Axes

oToixeiwv float opifouv Tnv ywvia, 61Tou TO TTPWTO CTOIXEIO Eival TO X, TO OEUTEPO TO Y Kal To TpiTo TO 2. H
MEBOBOG TToU TTapéxeTal atrd To quaternion gival n fromAniges kal yTTopoUpE €TTioONG Va YEPIOOUNE Evav
TTivaka XpnoipotroiwvTtag Tnyv toAngles.

Mapddelyua TEPIOTPOPNG XPNoIPoTToIWVTag TNV fromAngles:
mepIoTPo®n 1 rad oTov X, 3 oTov Yy Kal 0 oTOV Z

float[] angles = 1, 3, 0;
s.getLocalRotation().fromAngles(angles);

3.14 Three Axes

Edv éxoupe 3 afoveg yia va kabBopifouv TNV TTEPIGTPOPN Pag TOTE o1 dEoves Ba kabopilouv Tov apioTePd
agova, Tov eTTavw G&ova Kal ToV KATEUBUVTIKO Afova avTioTolXa. Z& QUTAV TNV TTEPITITWON PTTOPOUHE VO
Xpnoidotroiqooupe Tnv fromAxes yia va dnuioupyfioouue To quaternion. MpETel va onuUEIOOOUUE OTI O€
QUTAV TNV TTEPITITWON Ba dnuioupynBei £vag Kavoupylog TTivakag OTTou PETE Ba eival dxpnoTog, yi'auTtd
Kal auTh n p€Bodog dev gival KAAG va XpnoIPOTTOIEITaI £V €ival va KANBET TTOANEG popEc.

3.15 Visibility Determination

O 1poadIopIoudS TNV EUPREAEIAG TWV OPATWYV CTOIXEIWV. AOXOAEITAI UE TNV EAAXIOTOTTOINCN TWV
OeOOUEVWVTWY OTOIXEIWV TTOU OTEAVOVTAI OTNV KAPTA YPAPIKWY YIa Vo atrodoBolv oTnv 08ovn.
2UYKeKpIPEva dev BENouue va oTéAvoupe oToixeia Kal dedopéva Ta oTroia dev TTPOKEITAI VA ELPAVICTOUV.
Ta oToixeia Ta otroia dev OTEAVOVTAI OTNV KAPTA YPAPIKWY XapakTnpidovial wg culled. H apxikn eoTiaon
auToU Tou TUARMaToG gival To frustrum Culling Trou Baagiletal aTo OTTIKO frustrum TnNG KAuepag.OuaoiaoTIKA
auT6 10 frustrum dnuioupyei £€1 TuTToTToINUEVA £TTiITTES A OTTTIKAG. E€TAdOVTON Ta Bounding Volumes Twv
QVTIKEINEVWV YIa va eAeyxBei edv Ta Opia Toug auTd BpiokovTal eviog epBéAciag Tou frustrum. Edv oe
OTTOIOBATIOTE ONUEIO N 0PIOBETNON TOU QVTIKEINEVOU Eival EEW ATTO TO ETTITTEQO TTOU OPICAE, TTETIETAI
£Ew Kkal Oev emTeEepyadovTal TTAEoV WOTE va ammodoBoUv aTnv oknvr]. Auto TTepIAaUBAVEl Kal TUXOV
“raudia” Ta otroia diaxelpidovTal autd mmTpéTTel yprayopa culling yia peydAa TUAPATa OKNVAG.

3.16 Collision Calculations

To jme TTapéxel Eva eKTEVEG OUOTNUA AViIXVEUONG OUYKPOUOEWY. XpnoIPoTTolwvTag To Bounding
Volumes utropoUv va yivelr EAeyXog yia To €AV dUO QVTIKEIYEVA TuyKpouovTal N OxI.
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3.16. Collision Calculations

m jHMonkey Engine 3.0

er second: 426

m jMonkey Engine 3.0

Frames per second: 344

2xNua 3.7: Collision-MeTa 1n Z0ykpouon:Kokkivo Xpwua

public void simplelnitApp () {
bulletAppState = new BulletAppState () ;
stateManager. attach (bulletAppState);
Material mat = new Material (getAssetManager(), "Common/MatDefs/Misc/WireColor.j3md”);
mat.setColor(”"m_Color”, ColorRGBA.Red);
Material mat2 = new Material (getAssetManager (), "Common/MatDefs/Misc/WireColor.j3md”);
mat2.setColor(”"m_Color”, ColorRGBA.Magenta);

PhysicsNode physicsSphere=new PhysicsNode(new SphereCollisionShape(1),1);
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3.16. Collision Calculations

physicsSphere.setLocalTranslation (new Vector3f(3,6,0));

physicsSphere . attachDebugShape (assetManager) ;
rootNode . attachChild (physicsSphere);
getPhysicsSpace () .add(physicsSphere);

// Add a physics sphere to the world using the collision shape from ‘sphere one
PhysicsNode physicsSphere2=new PhysicsNode (physicsSphere.getCollisionShape(),1);

physicsSphere2.setLocalTranslation (new Vector3f(4,8,0));

physicsSphere2 . attachDebugShape (mat2) ;

physicsSphere2.addCollideWithGroup (PhysicsNode . COLLISION_GROUP_02) ;

rootNode . attachChild (physicsSphere2);
getPhysicsSpace () .add(physicsSphere2);

// an obstacle mesh, does not move (mass=0)
PhysicsNode node2=new PhysicsNode (new MeshCollisionShape (new Sphere(16,16,1.2f)),0);

node2.setLocalTranslation (new Vector3f(2.5f,—4,0f));

node?2 . attachDebugShape (mat) ;

node2.setCollisionGroup (PhysicsNode . COLLISION_GROUP_02) ;
node2.setCollideWithGroups (PhysicsNode . COLLISION_GROUP_02) ;

30

33

36

39

42

45

48

51

rootNode . attachChild (node2) ;
getPhysicsSpace () .add(node2);

// the floor, does not move (mass=0)

PhysicsNode node3=new PhysicsNode (new MeshCollisionShape (new

Box(Vector3f.ZERO,100f,0.2f,100f)) ,0);

node3. setLocalTranslation (new Vector3f(0f,—6,0f));

node3. attachDebugShape (assetManager) ;

rootNode . attachChild (node3) ;
getPhysicsSpace () .add(node3);

}

private PhysicsSpace getPhysicsSpace () {
return bulletAppState.getPhysicsSpace();

}
@Override

public void simpleUpdate(float tpf) {

//TODO: add update code
}

@Override

public void simpleRender(RenderManager rm) {

//TODO: add render .code

}

Kwdikag 3.8: Collision
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KegpdAaio 4
JME Advanced

41 Camera

To Jme XpnOIYOTIoIE TNV KAUEPA VIO VO TTEPIYPAWEI DIAPOPOUS BACIKOUG OPOUG OXETIKG HE TO TTWG
yivetal render ato scenegraph. OTwg Kai € Pia TTPayHATIKA QWTOYPAQIKA-UNXavr) n 6£on Kai o ¢akog
kaBopifouv TTOCO Kal TTOI0 PEPOG TOU TTPAYUATIKOU KOGHUOU Ba KaTaypagei yia va atmodobei apyotepa.
‘ET01 KOl €dW N KAPEPA TOu jme Kabopilel TTOOOG ATTd TOV EIKOVIKO Jag KOO0 Ba atmodobei kal Ba
emdelxOei oTo XPNoTn. Tnv KAPEPA UTTOPOUPE VA THV XEIPIOTOUUE OTTWG OTTOIOBONTTOTE AANO QVTIKEINEVO
TTAvw oTnv oknvr]. Auté atrAd atraitei va kdvouue xprion Tou CameraNode. H TotroBeaia kai ol
pubpioeig Tig kKauepag pag kabopifouv To Aeyduevo View Frustrum 1o otroio ivail pia Aoyikr Treplypa®n
TOU GUVOAIKOU GYKOU TOU XWPOU TToU gival opatdg aTov xpnoTh. Eav Taipvaue yia rupapida, kéBaue 1o
Tavw PEPOG TNG KAl KOITAZapEe TNV TTUpApida atrd TNy Kopu®n TTpog TNV Baan autd mmou BAETTOUE gival
auToé TToU opileTal wg view frustrum. H véa diapdpewaon Kopu@ng n-oTroia dnuioupyeital
avTITTPOoWTTEUEl TNV 086vn Tou XproTn. H TTupapida etrekTeiveTal TTpoG Ta £EW BIEUPUVOVTAG TO TOTTIKO
medio. OTIOATIOTE BpiokeTal VTOC TNG TTUPAKiIdAC yiveTal render evw oTIONTIOTE BPICKETAI EKTOG
ayvoeital. Auté divel Tnv duvaTtdTnTa 0TOo JMe va Xeipietar ouvOeTa scenegraph pe TTOAAG avTikeipeva
dlatnpwvTag woTtdéoo uynAd Frame Per Second (fps). O1 puBuioeig Tng kKapepag pag Ba kabopicouv
1010 Ba €ival To view Frustrum, o TTpocavaTtoAIGPOG TNG GTOV KOOUO KAl TTOIEG Ol IB10TATEG TWV TTAEUPWV
TNG TT.X. O TTAEUPEG eKTEIVOVTAI PE TETOIO TPOTTO TTOU va dnuioupyoulv pia HeydAn ywvia divovtag otov
XPNOoTN €va TTOAU eupU OTITIKO TTEDIO 1 HEVOUV OXETIKA KOVTA dNUIOUPYWVTOS TNV aicBnon evog TOUVEA
otnv oknvr; ETTAEov n KAUEPQ ETTITPETTEI GTO XPNOTN va eAEyXEl TToIO €ival To frustrum kai TToiog o
TTPOCAVATOAIGUOG TOU. 2T0 jme dev Ba TTPETTEL TTOTE VA dNUIOUPYOUNE AUECT WIa KAPEPQ ETOI WWOTE VA
ATTOQPUYOUE TUXOV EEAPTHOEISATTO KATTOIO OUYKEKPIPEVO APIL. EVOAAGKTIKE {nNTAUE PIa KAPEPA ATTO TOV
Renderer. H pévn mapdueTpog Tou atraiteital eival n avdAuon 1Tou Ba atrodobei n €IKOvag pag waoTe va
£€XOUME akpIPr atrédoan.

4.2 View Frustrum

2710 jme To frustrum péoa otnv KAAon TG KAuepag amoTteAeital atrd £€1 etritreda ( top, bottom,
front,back;left,right). Yrdpyouv duo tpdtTol yia va opicoupe 1o View Frustrum.

1. public void setFrustum(float near, float far, float left, float right, float top, float bottom);
XpnaoipotroiwvTag Tnv setFrustrum o xpriotng kaBopilel Ta £€n etTireda oTImIKAG Tou frustrum.
AuTtd Ta emiTreda opifovral wg n ardéoTaCN ATrd TO ONUEIO TOU PaTIOU.

MNa TTapdadelypa 10 :

cam.setFrustum(1.0f, 1000.0f, -0.55f, 0.55f, 0.4125f, -0.4125f);

opiCel To KOVTIVO eTTITTESO WG PIa povada aTrd To onueio Tou paTiou, To pakpivé eTTimedo wg 1000
povadeg, 1o left kai right wg 0.55 (k&vovTag €101 TO KOVTIVO €TTITTED0 Va £xel TTAATOG 1,1) Kai 1o top
Kal botton até 0,4125 (kdvovTtag 10 KovTIvo TTiTredo Uyoug 0,85)

2. public void setFrustumPerspective(float fovY, float aspect, float near, float far);
étrou 1o foy(Y) opicel Tnv ywvia oTrTikKAG oTnv KateuBuvaon Y. To aspect kaBopilel TNV oxéon
METAEU TOou UYoug Kal Tou TTAdTOUG Tou TTapaBUpou Kal To near kail far kaBopidouv 1o KovTIVS Kal TO
MOKpIVO eTTiTTESO.
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4.3. Scenegraph

MNa Tapdadeiypa
cam.setFrustumPerspective(45.0f,(float) display.getWidth() / (float) display.getHeight(), 1, 1000);

4.3 Scenegraph

Mia avatrapdotaon oknvig (scenegraph) amoteAcital ammd dUo TUTTOUG KOUBWV. TOouG ECWTEPIKOUG
(Internal Nodes) ka1 Toug @UAAWSEG (Leaf Nodes). O1 eowTtepikoi kopRo1 avagépovtal kal wg Nodes kai
ol LeafNodes avagépovtal wg Geormetry (yewpueTpieg). H diagopd Twv dUo auTtwy-eival o1 Ta-Nodes
MTTOPOUV Va TrePIEXOUV TTaIdia (TT.X. GAAO KOUPBO 1 GAAN YEWUETPIA) EVW) O YEWETPIEG DEV UTTOPOUV Va
£xouv TTaIdId, VW Kal o1 dUO TUTTOI TTEPIEXOUV GNUAVTIKEG TTANPOPOPIES VIO TOV. EQUTO TOUG (
transforms,Boounding Volumes, renderState kai controllers).

4.4 Spatial Scenes

To Spatial kaBopiCel TNV Bacikr) KAGon yia 6Aa Ta oToixeia 1o scenegraph. ‘Exouue dUo katnyopieg
Spatial Ta Geometry kai Nodes. O1 TTAnpo@opieg Tou scenegraph dnuioupyolvtal o€ 2 QACEIG —
TEPAOUATA. ZTO TTPWTO TTEPACHUA TTOU YIVETAI ATTO TTAVW TTPOG Ta KATW YivovTal OAEG O HETATPOTTEG
(transforms) ka1 010 BeUTEPO TTEPACUA TTOUU YiVETAI OTTO KATW TTPOG TA TTAVW YivovTal Ol OpIOBETHOEIG.

4.5 Camera Node

H CameraNode pag emTpETTEl va XPNOCIJOTIOICOUUE O aVTIKEIUEVO Camera oav OTOIXEIO Tou
scenegaph. To 6¢@eAog atd auTto gival 6T uTTopoUpE va- TTpoaKoAAfjooupe Tnv Camera pag o€
OTTOIOBATTOTE AVTIKEIuEVOG TNV oknNVAG. O TrpocavaTtoAioyds TG CameraNode kaBopilel kal Tov
TTpocavaTtoAioud Tng camera. Katd tTnv kAnon tng UpdateWorldData n CameraNode 6a e€ac@alioel
TNV avavEwaon ToU OTITIKOU TTEdIoU TNG KAPEPAG. KaTd guVETTEIa av KOAEGOUUE TV
updateGeometricState amd Tnv oknvA TTvw aTnv otoia gival TTpookoAAnuévn n CameraNode B8a
avavewBei 1o oTTIKG TTEdio.

4.6 Model Bound

Ta 6pia evog povTéAou kaBopilovtal ammd To Boundong Volume TTou TrepIEXE! TA YEWMPETPIKA OEdOPEVA
TTPoéAeuang Tou. Ta dpia auTa Bev PETAPPALOVTAI O€ XWPOG TOV KOOHO HaG aAAG KpaTioUvTal OTO XWPO
YEWMETPIOG. AUTA Ta OpIa XPNOIUOTTOIOUVTAI VI VO JETPAOOUE TA OPIA TWV gometry KAl KAT €TTEKTACT
Ta OpIa TWV KOUPBWV.

4.7 Bounding Volumes

To Bounding Volumes XpnoIUOTTOIEITAI VIO TNV OQAipECN TTEPITTWV QVTIKEIMEVWY TTPIV TO render Tng
OKNVAG Kal kaBopilel edv éva avTiKEipevo BpiokeTal péoa oTo oTTIKG TTEdI0 pIag KoIvoTnTag. MNa olvBeTa
QVTIKEINEVA OTTWG €vag avBpWITIVOG opyavioudg gival TToAU SUoKoAo va kaBoploTei uttoAoyioTnka £dv
AUTO TO QVTIKEIPNEVO BpioKeTal HEOT OTO OTITIKG TTOU PaG evOlapépel Oedopévou OTI OAEG ol SOKIYES Ba
ETTPETTE VA Yivouv yia KGBe TTOAUYwvOo TTou UTTApXEl aTo PovTEAO. 'ETaol évag adpatog atTAdg
MaBNUATIKOG OYKOG OTTWG I a@aipa ) évag KUBog ToTToBeTEITal yUPO a1rd TO TTPOTUTTO HE TETOIO TPOTTO
woTe va TTepIAaPBavel 6An TRV YewUETPIa Tou aUvBeTou TTpoTUTToU. OTaV AgiTroUuV YiveTal n diadikaaia
Tou culling oTo scenegraph autd 1o amAd avTikeipevo e€eTddeTan yia To av Ba gival opatd A Ox1 TTpIv
oTaAei yia rendering. Edv 1o a1tAé auTd avTiKeipevo atroTUxel TO TEOT ( OV BPIOKETAI HECA GTO OTITIKO
edI0 TNG KAUYEPAG) TOTE TO GUVOETO POVTEAO Kal OAQ TOU Ta TTaIdIA ATTOPEITITOVTAI ATTd TNV d1adIKaaia
Tou render kepdifovTag €101 SUVAUN GTOV £TTECEPYAOTTH)
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4.8. CullState

4.8 CullState

KaBopilel éva RenderState | Tou xeipiletal TNV TTpOCOWN EVOC GUYKEKPIMEVOU TPIYWVOU. YTTAPXOUV
TpeIg emAoyéG : CS_FRONT, CS_BACK, CS_NONE. H 1o ouvnBiopévn xprion tou CullState givai n
CS_BACK ( agaipeon Tou Tiow PEPOUG TWV AVTIKEIUEVWVY). Me auTdv ToV TPOTIO ETITPETTEI GTOV
Renderer va unv utroAoyilel Ta Tpiywva Ta otroia 0gv BAETTOUV TTPOG TNV KAPEPG. AUTO UTTOPET va €XEI
oav atroTEAeaua anuavTikh augnon Tng TaxuTtnTag. To CullState xeipifetan 61TWG oTToIadATTOTE AAAO
RenderSate kai ptropei va 1o01100£TNB€i 0TTOUdATTIOTE GTNV OKNVI| pag. EE’ opiopol kapia TTAeupd dev
ATTOPPITITETAL.

4.9 Lightstate

Mapéxel Ta y€oa WOoTe va PTTopEi va TTPoaTeBEl QWTICNOG O€ Jia ypa@ik oknvh: Eva lightState pmopei
va TTepIEXEl KaBoAou 1 TToAAG ewTa. To LigthState ytropouue va 10 XeIpioToUue KAAUTEPQ
xpnoigotroiwvTag 1o péoo evog LightNode. Me 1o LightNode ptropoupe av X€IpIoTOUUE TO QWG oav va
ATAV AVTIKEINEVO TNG OKNVAG.

4.10 Buffer State

To ZBufferState Bon6del aTo rendering. Autd TTOU KAVEL gival va KpaTAEl TTANPOQOPIES YIa TO KABE pixel
T.X. TO XpWHa, T0 TT000 Pakpld BpiokeTal autd To pixel KaBwg kal av uTropei va 1o kavel override A 0x1.
To TeAeuTaio €¢apTaTAl ATTO TO TI OPICUATA BA TOU DWOOUE EVEIG.

* CF_NEVER - 1o mpwTto pixel TTou TOTTOBETEITAI VA PNV, KAAUQBET aTTd KavEVa ETTOEVO.

* CF_LESS - éxoupe avtikatdoTaon pixel av. To KaivoUpyio pixel Bpioketal 1o kovTd ( o€ BaBog)
aTtro Ta TPEXOV.

» CF_EQUAL - yiveral avtikataaTtaon pixel av 1o kaivoUpyio pixel BpiokeTtal aTto idlo fa6og pe 10
Ndn UTTapxoV.

* CF_LEQUAL - yivetal avTIKaTdoTOoon pixel av To Kaivoupylio pixel BpiokeTal o€ HIKPOTEPO 1) iCO
BaBog atrd 10 dN UTTAPXOV.

* CF_GREATER - yivetal avtikatdoTaan pixel av 1o kaivoupylo pixel BpiokeTal 10 pakpid ammo 1o
TpEXOV pixel.

+ CF_NOTEQUAL - yiverar avtikatdoTaon pixel av 1o kaivoupyio pixel dev Bpioketal aT1o id1o fdBog
atrd 10 ion uTTdpyoV.

+ CF_GEQUAL - yivetai avTikatdoTaon pixel av 1o kaivoUpylo pixel Bpiokeral o€ ioo n ueyaAUuTePO
BaBog atrd 10 11dN UTTAPXOV.

+ CF_ALWAYS — mrdvTa 10 Kaivoupyio pixel avtikaBiotd ta ridn utrdpyov.

Evih n yewpeTpia kaBopigel Ta Sedouéva Tou TTPOKeITal va yivouv render To RenderState kaBopilel TV epgdavion Twv
OeDOPEVWIV.
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KepdAaio 5

Java Physics

5.1 JME Physics

To ouoTtnua Tou JME physics mapéxel éva interface avapeoa oto jJME kai atnv ODE (Open Dynamic
Engine). TotroBeteital rdvw atrd pia eAa@pog TpoTroTroinuévn €Kdoan TnNG odejava Kal TTapéxel TPOTTOUG
yia va dnuioupynOei TTOAU eUKOAQ €vag KOGHOG QUOIKAG Kal va TTPooTEB0UV G€ QUTOV AVTIKEIPEVA.
MtropoUpe va £xoupe KATI TTOAU atTAd OTTwG éva KouTi va eKTEAET pIa EAeUBepN TITWON €WG KATI TTOAU
ouvBeTo T.X. éva autokivnTto 1 évav avBpwtro. H apxikn 16€a itav Tou Nicolaas de Bruyn 1Tou €BaAe Tig
Baoeig evw apydtepa TpooTéBnkav Kal ol Per Thulin kai Ahmed Al-Hindawi o€ pia mpooTrddeia yia
avaTtrTuén Kai TPdoBean VEWY XAPAKTNPICTIKWV.

5.2 ODE

Eival pia open source BIBAIOBNKN QuUOIKNG ypauuévn ce C. Me dAAa Adyia givar pia eAeUBepn BiIBAIOBRKN
yla YIMACEIS auaTnPd SUVAUIKAG CWHATWY. MNa TTapddelypa eTiyelwv oXNUATWY, TTAAOUATWY JE TTOdIA
KaBWGg Kal Kivnan avTIKEINEVWY O€ €IKOVIKEG TTpayuaTikoTnTeEG. H ODE €ival ypriyopn, UKOQUTITH,
avegapTnTn TTAATPOPUAG ME TTPONYMEVES EVWOEIS (joints), ETTAPEG e TPIRRA, aviXveuan CUYKPOUCEWV
K.a. Ev oAiyoig gival pia BIBAI0Brkn KatdAANAN yia QUOIKEG TTPOCOUOIWUTEIG.

5.3 ODE Java

Eival pia open dynamic Engine atrokA€IoTIKA yia java. To API rapouaiddel pdéoaan, Kai XapnAou
emmrédou atnv BiIBAI0BrKn Tng ODE kai Trpoaacn uwnAou emTTédOU OTA AVTIKEIMEVA TNG odejava.
KaBwg n BIBAI0BAKN gival ypaupévn og C dev gival QvTIKEIUEVOOTPAQPRG KAl yI' auTd TO AOYO XPEIGOTNKE
va dnuioupynBoulv Ta avTikeipeva upnAdtepou emimédou. H odejava ptropei va xpnaoipotroindei o€
OTTOIAOATTOTE EQAPMOYN YIaTi gival pia ave¢aptnTn BIBAIOBRKN. H o Koiv) Xprion Tng odejava eival o€
3D epapuoyEg.
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Ke@dAaio 6

Prolog Derivative

6.1 Prolog Derivative GUI

H 1TpwTn €A Tou XpAOTN €ival To ypa@iko TTeEPIBAAAOV yia TNV 0pean TNG TTOPAYWYOU. YTTAPXEI
MEVOU HE TIG BACIKEG AsITOUpYiEG OTTOU 0 XPAOTNG UTTOPEI va aTToBnKeUOEl TA ATTOTEAETUATA(OE JOPPN
*.txt) kal va Ta eTTECEPYAOTED, va KAVEI TNV JETATPOTTH Kal varKaBapioel 1o edio Tou divel TIg
ouvapTroeig (MAkog — 4, B&Bog - 2). 2tnv gicodo (Text Field) divel o xpAaTng Tnv auvaptnan TTou BEAel
yla va BpeBei n TTapdywyog.

.11 JME --= Java Detivatives using SICstus Prolog @:.

_ Conwert:

- Clear

f(x) =

Fix) = = Save

$¢ Esit

Computer Mame: nexus User Mame : mnlxr Date :17/9/2012

2xNpa6.1: Prolog Derivative - GUI

‘EoTw n ouvdpTtnon:

f(z) =22 (6.1)
H mrapdywyog tng oxéong 6.1 eivai :
f(x)=2xa! (6.2)
H prolog pag divel amméteAeopa:
Fla) =2, 2,1)) (6.3)

Mag divel TNV TTapaywyo TG 6.1 o€ TpoBepaTikr ypa@n(TToAwvIKA). H TTpoTepaidTNTA TWV TEAEGTWV TNG
Prolog eivau :

:- op( 1200, xfx, [ :-, ——> 1).

:- op( 1200, fx, [ :-, 7= 1).

;- op( 1150, fx, [ mode, public, dynamic, volatile,
discontiguous, multifile, block,
meta_predicate,initialization ]).

:- op( 1100, xfy, [ ; 1).

:- op( 1050, xfy, [ -> 1).

:= op( 1000, xfy, [ ’,” 1).

:= op( 900, fy, [ \+, spy, nospy 1).
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6.1. Prolog Derivative GUI

- op( 700, xfx, [ =, \=, is, =.., ==, \==, @<, 0>, 0=<, O>=,
=:=, =\=, <, >, =<, >=1])
:- op( 550, xfy, [ : 1).
:- op( 500, yfx, [+, -, \, /\, \/ D.
:— op( 400, yfx, [ *, /, //, mod, rem, <<, >> ]).
:— op( 200, xfx, [ *x ]).
[

;- op( 200, xfy,
:= op( 200, fy, [+, -, \ ).

.11 IME --= Java Derivatives using SICstus Prolog ::.
XGNP EOS(X) = +(H3, 20 L0801 ASINCA)) ~
In(xy =01,
Errar : null
tan(x) = 1, C=inlx),sind:)0 L
Computer Mame: nexus User Mame : mnlxr Date :17/9/2012

>xnua 6.2: Prolog Derivative - Eicaywyr) cuvaptiogwv

Omote éxoupe améd TV e€ayouevn ouvaptnan 6.3 — f'(z) = *(2,0x, 1))

fl@)=2a" = f'(x) =n*xa™ —1
df (zN,N x2M): —MisN —1,!
AvioToixa yia Tnv
fz) =a=*zx (6.4)

éxoupe f'(x) = 1%z + z * 1 Aivoviag oav TTapaueTpo atnv €icodo Tou Prolog-Deriv GUI (atré edw Kai
mépa Ba 1o Aépe GUI) oto TextField maipvoupe

fpl(z) = +(x(1, 2), %(z, 1)) (6.5)

H avTioToixia o€ duadikd dEvOpo cival (EOdw TTpETTel va avag@époupe 6T n avTioTolXia avaueoa oTnv
TTapdywyo Kail To duadiké BEVOPO €ival AM@QIMOVOCHHMAVTN):

‘Eotw n ouvapTnon :f(z) = 3 x sin(z) + 4 xx * cos(x).

‘Exoupe fp2'(z) = +(+(x(0, sin(z)), (3, cos(x))), +(x(+(x(0, z), (4, 1)), cos(x)), x(x(4, ), —(sin(z))))
fp2'(x) = 0% sin(x) + 3 xcos(x) + ((0xx + 4% 1) x cos(x) + 4 x x x —(sin(x)))

fp2(x) = 0+ 3xcos(x) + 4+ cos(x) — 4 %z * sin(x)

fp2'(x) =7 xcos(x) — 4 xx * sin(x)

H prolog Aermouyei pe 1o mpwTtutro ISO/IEC 13211-1 (PROLOG: Part 1—General Core) kai AeIToupyel
E0WTEPIKA TTPOBEUATIKA OTTWG EiTTape Kal TrTapdmravw. To avTiaToixo duadikd dEvOpo cival aTnv 272.
OTtav dwaooupe AaBo¢ Ty TNV €i00d0o A KEVA TIUr TOTE O prolog server aTéAvel puvnua AdBoug. Tig
uTTOAOITTEG PETABANTEG TIG Bewpei oav Tnv TTapdywyo £vog oTaBepou apiBuol dnA. Mndév . To GUI pag
divel :

Error : error(syntax.rror(.cannotstartan

expression),syntax.rror(read(15705832, ), 1, .

cannot start an expression,[-(.,1)],1))

sadsadsad = 0

~—
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6.1. Prolog Derivative GUI

.11 IME --= Java Derivatives using SICstus Prolog @@,

Error ; error(syrtax_error, cannot start an expression) syntax_error(resd(10807976 _001,. cannot start an expression [-(. 131,10

| Convert

i~ Clear

fi{x) =
Fix) = ! Save
Computer Mame:  nexus User Mame : mnlxr Date :17f9f2012

>xnua 6.3: Prolog Derivative - Eigaywyr) AdBog dedopévwv

(8171) MpoBepartikn Aldoxion Auadikwv Aévdpwyv

MIMA 08059 - MavwAdg EppavounA
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KegpdAaio 7

AtroteAéopaTa

7.1 TMopeia ka1 TEAIKO Zuutrépacua

2710 gekivnua TNG SITTAWUATIKAG £pyaaiag KANBNKa va eTMAEEW avapeca o€ OEKADEG INXAVEG
TPIGOIACTATNG ATTEIKAVIONG TTOU KUKAOQOPOUV 010 J1adikTuo. Ta Baaikd KPITAPIA TTOU ETTPETTE Va TTANPEi
n MNXavA ATav va gival o€ Java Kai va gival avoixtou KWOIKa.

EmA£xOnke n Java Monkey Engine, n otroia xpnoiyotroiei OpenGl, BA. ke 2.6 ypagikd, OpenAL(Open
Audio Library) kai OpenCL(Open Computing Language) yia Tov EAeyX0 TTEPIPEPEIOKWY TUOKEUWV OTTWG
TTOVTIKIQ, joystics, ka. ETTITTAéov XpnoIgoTToIEiTal VIO TNV AVATITUEN VOGS OAOKANpWHEVOU TTaIXVIBIOU O€
desktop kal o€ mobile auokeuég. O1 BIBAIOBRKeG auTég eival KATw atd Tnv Lightweight Java Game
Library (LWJGL) BA. ke@. 2.5.1. O kUplog Adyog stmihoyrg Tng JME givar 611 otnpietal otnv Java 3D,
givarl avoiytoU kWwdika(BSD Licence)' kai Trapéxetar UTTOGTAPIEN ATTO TNV KOIVOTNTA TTOU UTTAPXEI.

H emiAoyr Tn¢ Prolog ! cav pia SnAWTIKA YAWOOO TIPOYPARUATIONOU OTNV OTToia TG00 01 BOUEG
0edopévwy TNG 600 Kal 0 PNXaviouog Asitoupyiag Tng BaacifovTal 0To TTPOTACIOKG KAl KATNYOPNUATIKO
Aoyiopé. Mia atmé Ti¢ Baagikég dia@opég NG Prolog atmd GAAEG YAwWoOEeg TTpoypappaTiopou 61mwg n C,
Java, Basic, Fortran kTA. givai 611 tav ypd@oupe £va TTpoypauua o€ Prolog, dnAwvoupue ox1 Tn ocipd
TWV TTETTEPATUEVWY BNUATWY TTOU TTPETTEI VA OKOAOUBAOOUE VIO VA EKTEAECTEI ETTITUXWG TO
TTPOYPAUUA, AAAG TOUG OTOXOUG TTOU BEAOUNE VA TTETUXOUHE KABWG KAl TN yVWOT) TTOU £XOUUE OXETIKA UE
TNV €TTITEVEN TWV OTOXWV auTWV.H Prolog éxel Tnv duvardtnTa HECW TOU UNXAVICUOU EAEyXOU TTOU
01a6£Tel, va Bpiokel Tov TPOTTO ETTITEUENG TWV OTOXWY AUTWY KAVOVTOG XProN TNG YVWaONG TToU £€X0OUME
€IoAyel.

2TnVv TTapouca epyacia eI0AYOUNE YEYOVOTA KAl KAVOVEG YIO TO TTwWG UTTOPOUE va BPOoUE TNV
TTApAywyo PIog ouvapTnang, dnAadn va €1I0ayoulE yvwan OXETIKN JE TO XWPO Tou TTPORARUATOS Hag.
H Prolog divel atrdvTnaelg TOV XOPAKTHpA TG TPIOBIACTATNG uNXavhg. O XapakTipag KAVElI EPWTHOEIG
TTpo¢ TNV Prolog yia Tig Trapaywyoug. AnA. TTpétrel n Prolog va dwaoel atrdvtnon oTo TTola €ival N
TTapdywyog TNG KABe auvapTNONG TTOU PWTAEI O XOPAKTHPAG.

H evaoxoAnon pou pe Tnv SimAwpaTikh oTa TTAaioia Tou MeTtaTrTuxiakou Npoypduparog frav oAU
evola@Epouaa Kal ETTIKOOOUNTIKA. Eipal aiyoupog 611 Ba atroteAéoel TTOAU onUavTIKO QO8I0 TNV
TEPAITEPW TTOPEIA HOU.

ihttp://www.Iwjgl.org/
ihttp://en.wikipedia.org/wiki/Template:BSD
iiihttp://www.sics.se/

33



Ke@dAaio 8

NMnyaiog Kwodikag

8.1 Autorun

€3 MMMAG3059 - MMZ MAHPO®OPIKH

SICS

Install SICstus Prolog

¢

2

—_—

Install Java

E Adobe

Install Adobe Reader

MeTanTuyakn AaTpifn
Euepury Eicovicd MepiBahaoyta

KaBnyng ¢ 9. Mavayi Tonauhos

oy ¢ Movwhag Eppavourh - MIADS0S2

jawa.wendor: Oracle Corporation

file.separator:

java.vendor.url.bug: http:ffbugrepart. sun.comfbugrepart

sun.io.unicode. encoding: UnicadeLittle

sun,cpu.endian; litle

sun.desktop: windows

sun.cpu.isalist: pentium_pros+mme pentium_pra pentium-+mme pentium 486§
386 i56

JME with Prolog

! 1. Start prolog Server First

£ 2. 0pen Mppl08059.jar

JME without Prolog

¥ 1. Open MpploB059.jar

1i+ hkbp: v, s unipi, gr - Copyrightic) - 2012 .

[®Jw

Documents

4 1.Diploma Thesis

ﬁ 2. Presentation

Cancel

>xnAua 8.1: Main GUI

package mppl08059;

import
import
import
import
import
import
import
import
import
import
import
import
import

public

java
java
java
java
java
java.

javax
javax
javax
javax
javax
javax

class

.awt. Color;
.awt.Dimension;

.awt. Toolkit;
.awt.event.ActionEvent;
.awt.event.KeyEvent;

util .Enumeration;
java. util .Properties;

.swing.
.ActionMap;
.swing.

.swing

.swing
.swing

AbstractAction;

InputMap ;

.JComponent;
.JOptionPane;
.swing.

KeyStroke;

Mppl08059_Autorun extends javax.swing.JFrame
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37

40

43

46
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52

55

58

61

64

67

70

73

76

79

82

85

88

8.1. Autorun

public static final int RET_CANCEL = O0;
/[** A return status code returned if OK button has been pressed */
public static final int RET_OK = 1;
/** Creates new form Mppl08059 Autorun */
String titlos = "MIMMA08059 — NMMZMNAHPO®OPIKH ”;
public Mppl08059_Autorun() {
initComponents () ;
/! Close the dialog when Esc is pressed
String cancelName = “cancel”;
InputMap inputMap =
getRootPane () . getlnputMap (JComponent .WHEN_ANCESTOR OF FOCUSED_COMPONENT) ;
inputMap . put (KeyStroke . getKeyStroke (KeyEvent.VK ESCAPE, 0), cancelName);
ActionMap actionMap = getRootPane () .getActionMap () ;
actionMap . put(cancelName, new AbstractAction () {

public void actionPerformed (ActionEvent e) {
doClose (RET_CANCEL) ;
}

})s

private void okButtonActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_okButtonActionPerformed
doClose (RET_OK) ;
Mppl08059_Autorun mini = new Mppl08059_Autorun () ;
mini.setExtendedState (Mppl08059_Autorun.ICONIFIED);

try

»

Runtime . getRuntime () .exec(”rundl132 url.dll ,FileProtocolHandler
+ "mppl08059/Mppl08059.exe”);

catch (Exception e){
System.out. println (”error==="+e.getMessage () );
e.printStackTrace ();

}

} //GEN-LAST: event_okButtonActionPerfarmed

private void cancelButtonActionPerformed (java.awt.event. ActionEvent evt) {
doClose (RET_CANCEL) ;
System. exit (0);

} //GEN-LAST: event_cancelButtonActionPerformed

private void sisctuslmageMouseClicked (java.awt.event. MouseEvent evt) {
// TODO add your handking code-here:
try

Runtime . getRuntime () .exec(”rundll32 url.dll ,FileProtocolHandler ~
+ “apps/Sicstus/InstallSICStus .exe”);

catch (Exception e){
System.out. println (" error==="+e.getMessage () );
e.printStackTrace();

}
} //GEN-LAST : event. 'sisctustmageMouseClicked

private void javalmage1MouseClicked(java.awt.event.MouseEvent evt) {
// TOBO add™your *handling-¢ode here:
try
Runtime . getRuntime () .exec(”"rundlI32 url.dll ,FileProtocolHandler ”
+ "apps/jre —=7u7—windows—i586 .exe”);
}

catch (Exception e){
System.out. println (”error==="+e.getMessage () ) ;
e.printStackTrace ();

}
} //GEN-LAST: event_javalmage1MouseClicked

private void sisctusimage1MouseClicked (java.awt.event.MouseEvent evt) {
/] TODO add your handling code here:

try
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91

94

97

100

103

106

109

112

115

118

121

124

127

130

133

139

142

145

148

151

154

157

160

163

8.1. Autorun

Runtime . getRuntime () .exec(”rundl132 url.dll ,FileProtocolHandler
+ ”apps/AdbeRdr1013_en_US.exe”);

catch (Exception e){
System.out. println (”error==="+e.getMessage () ) ;
e.printStackTrace () ;

}
} //GEN-LAST : event_sisctusimage1MouseClicked

private void prologserverMouseClicked (java.awt.event.MouseEvent evt) {

// TODO add your handling code here:
if (true) {
try

Runtime . getRuntime () .exec(”rundlI32 url.dll ,FileProtocolHandler
+ "mppl08059/PathRunPrologServerFirst.bat”);
Mppl08059_Autorun mini = new Mppl08059_Autorun();
mini.setExtendedState (Mppl08059_Autorun.ICONIFIED) ;
prologserver.setForeground(Color.black);
prologserver.setText(”1. Prolog Server Started...”);
okButton.setEnabled(true);
jarOpen.setForeground(Color.black);

catch (Exception e){
System.out. printin (" error==="+e.getMessage () ) ;
e.printStackTrace ();

}

}

} //GEN-LAST: event_prologserverMouseClicked

private void jarOpenMouseClicked(java.awt.event.MouseEvent evt)
// TODO add your handling code here:
String ¢1 = 1. Start prolog Server First”,
c2 = 1. Prolog Server Started...”;
Object t1=c1.toString (),
t2=c2.toString ();
if (prologserver.getText().equals(t1)) {
JOptionPane.showMessageDialog(null:, ”Start Prolog Server First”,
titlos , JOptionPane .ERROR MESSAGE) ;
} else if(prologserver.getText().equals(t2)) {
try

{
Mppl08059_Autorun mini ='new Mppl08059_Autorun();
mini.setExtendedState (Mppl08059_Autorun.ICONIFIED) ;

»

»

{

Runtime . getRuntime () .exec(”rundl132 'url .dll ,FileProtocolHandler ”

+ "mppl08059 /Mppl08059 ..jar”);
jarOpen.setForeground (Color.black);

}

catch (Exception e){
System.out.println(”error==="+e.getMessage () );
e.printStackTrace ();

}

}

} //GEN-LAST event.jarOpenMouseClicked

private void jardmeMouseClicked(java.awt.event. MouseEvent evt) {
// TODO add-your handling. code here:

if (true) {
try

Runtime . getRuntime () .exec(”rundl132 wurl.dll ,FileProtocolHandler
+ "mppl08059/Mppl08059_1.jar”);

Mppl08059_Autorun mini = new Mppl08059_Autorun () ;

mini.setExtendedState (Mppl08059_Autorun.ICONIFIED) ;

jardme . setForeground (Color. black);

catch (Exception e){
System.out. println (”error==="+e.getMessage () ) ;
e.printStackTrace ();

}

»
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169

172
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181
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193
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199
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229

232

235

8.1. Autorun

}

} //GEN-LAST: event_jarJmeMouseClicked

private void pdfdocMouseClicked(java.awt.event.MouseEvent evt) {
/! TODO add your handling code here:

try
Runtime . getRuntime () .exec(”rundlI32 url.dll ,FileProtocolHandler ”

+ ”"docs/mppl08059. pdf”);

Mppl08059_Autorun mini = new Mppl08059_Autorun () ;
mini.setExtendedState (Mppl08059_Autorun.ICONIFIED) ;
pdfdoc.setForeground (Color.black);

catch (Exception e){
System.out. println (" error==="+e.getMessage () ) ;
e.printStackTrace () ;

}
} //GEN-LAST: event_pdfdocMouseClicked

private void pdfslideMouseClicked (java.awt.event.MouseEvent evt)
/! TODO add your handling code here:

try
Runtime . getRuntime () .exec(”rundlI32 url.dll ,FileProtocolHandler ”
+ "docs/mppl08059_slides. pdf”);
Mppl08059_Autorun mini = new Mppl08059_Autorun();
mini.setExtendedState (Mppl08059_Autorun.ICONIFIED) ;
pdfslide .setForeground(Color.black);
}
catch (Exception e){
System.out. println (”error==="+e.getMessage () ) ;
e.printStackTrace () ;

}
} //GEN-LAST: event_pdfslideMouseClicked

public int getReturnStatus () {
int returnStatus = 0;
return returnStatus;

}

private void doClose(int retStatus) {
int returnStatus;
returnStatus = retStatus;
setVisible (false);
dispose () ;

[*
* @param argsi“the-.command dine, argumehts
*/
public static void main(String args|[]) {
try {
for (javax.swing.UIManager.LookAndFeellnfo info
javax.swing.UIManager. getinstalledLookAndFeels ()) {
if ("Windows”.equals(info.getName())) {

{

javax.swing.UIManager.setLookAndFeel (info .getClassName());

break;

}

} catch (ClassNotFoundException ex) {
java.util .logging.Logger.getLogger(Mppl08059_Autorun.
log(java.util.logging.Level .SEVERE, null, ex);
} catch (InstantiationException ex) {
java.util .logging.Logger.getLogger(Mppl08059_Autorun.
log(java.util .logging.Level .SEVERE, null, ex);
} catch (lllegalAccessException ex) {
java. util .logging.Logger.getLogger (Mppl08059_Autorun.
log(java. util .logging.Level .SEVERE, null, ex);
} catch (javax.swing.UnsupportedLookAndFeelException ex)
java.util .logging.Logger.getLogger(Mppl08059_Autorun.
log(java.util .logging.Level .SEVERE, null, ex);

class

class

class

{

class

.getName () ).

.getName () ).

.getName () ).

.getName () ).
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241

244
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253

256

259

262

265

271

8.2. Prolog - Derivative

/] </editor—fold >

/* Create and display the form */
java.awt.EventQueue.invokelLater (new Runnable() {

public void run() {
new Mppl08059_Autorun().setVisible (true);
}

1)

/I Variables declaration — do not modify //GEN-BEGIN: variables
private javax.swing.JButton cancelButton;
private javax.swing.JLabel jLabel1;

private javax.swing.JLabel jLabel2;

private javax.swing.JLabel jLabel3;

private javax.swing.JLabel jLabel4;

private javax.swing.JLabel jLabel5;

private javax.swing.JLabel jLabel6;

private javax.swing.JPanel jPanel1;

private javax.swing.JPanel jPanel2;

private javax.swing.JPanel jPanel3;

private javax.swing.JPanel jPanel4;

private javax.swing.JPanel jPanel5;

private javax.swing.JPanel jPanel6;

private javax.swing.JPanel jPanel7;

private javax.swing.JLabel jardme;

private javax.swing.JLabel jarOpen;

private javax.swing.JLabel javalmage1;

private javax.swing.JScrollPane javaP;

private javax.swing.JTextArea jtextAreaSettings;
private javax.swing.JButton okButton;

private javax.swing.JLabel pdfdoc;

private javax.swing.JLabel pdfslide;

private javax.swing.JLabel prologserver;

private javax.swing.JLabel sisctusimage;

private javax.swing.JLabel sisctuslmage1;

// End of variables declaration’//GEN-END:Vvariables

Kwdikag 8.1: Main GUI

8.2 Prolog - Derivative

To apxeio Prolog mou pag divel TIG aTTAVTACEIS YIA TIG TTOPAYWYOUG gival TO:

:- module(evaluate, [main/0,my_predicate/2]).

:- use_module (library(prologbeans)).

:— use_module (library(codesio) , [read_from_codes/2]) .
//Math.pl

:— use_module(library('math')).

/*Register acceptable queries and start the server (using default port)x*/

main:-
register_query(evaluate(C,P), my_predicate(C, P)),
start.
/*
In this case we know that we have received a list of characters
that needs to be converted into an expression!
*/
my_predicate(Chars, P) :-
read_from_codes(Chars, X),
df (X,P).

:- op( 1200, xfx, [ :-, -=> 1).
:- op( 1200, fx, [ :-, 7= 1).
:- op( 1150, fx, [ mode, public, dynamic, volatile, discontiguous,
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8.2. Prolog - Derivative

multifile, block, meta_predicate,

initialization ]).

:= op( 1100, xfy, [ ; 1).

:- op( 1050, xfy, [ -> 1).

;- op( 1000, xfy, [ *,” 1).

:= op( 900, fy, [ \+, spy, nospy 1).

:- op( 700, xfx, [ =, \=, is, =.., ==, \==, @<, ©>, @=<, @>=,
=:=, =\=, <, >, =<

:- op( 550, xfy, [ : .

:- op( 500, yfx, [+, -, \, /\, \/ 1.
;- op( 300, yfx, [

;= op( 200, xfx, [

:= op( 200, xfy, [ = 1).

:- op( 200, fy, [+, -, \ 1.

/% df (F,DF) */
//f(x)=n --> £'(x)=0

df (F,0) :- F\=x, atomic(F), !.
//f(x)=x --> f'(x)=1

df (x,1) :- '.
//f(x)=1/x --> £'(x)=-1/x"2

df (1/x, (-((1)/(x*x)))) :- I.
//f(x)=x"n --> f'(x)=n*x"n-1

df (x"N,N*xx"M) :- M is N-1, !.
//f(x)=e"x -—> f'(x)=e"x

df (exp(x) ,exp(x)) :- !.
//f(x)=e"(-x) --> f'(x)=-e"(-x)

df (exp(-x) ,-exp(-x)) :- !.
//f(x)=sqrt(x) --> f'(x)=1/2*sqrt(x)

df (sqrt(x), (1/(2*sqrt(x)))) :-!.
//f(x)=x"x -—> f'(x)=x"x(1n(x)+1)

df (x7x, ((x"x)*((In(x))+1))) = !.
//f(x)=1n(x) -—> f'(x)=1/x

df (In(x),1/x) := !.
//f(x)=sin(x) --> f'(x)=cos(x)

df (sin(x),cos(x)) :- 1.
//f(x)=cos(x) --> f'(x)=-sin(x)

df (cos(x),-sin(x)) :-!.
//f(x)=tan(x) --> f'(x)=1/sin"2(x)

df (tan(x), (1/(sin(x)*sin(x)))) :— !.
//f(x)=arcsin(x) --> f'(x)=1/sqrt(1-x72)

df (arcsin(x), (1/(sqrt(1-(x"2))))) :-!.
//f(x)=arccos(x) =-—> f'(x)=-(1/sqrt(1-x72))

df (arccos(x) ,-(1/(sqrt(1-(x"2))))) :- !.

//Ef(x)+g(x) ==> £'(x)+g" (%)

df (F+G,DF+DG) :-—

df(F,DF), df(G,DG).
//f(x)~g(x) ==> f£'(x)-g"(x)

df (F-G,DF-DG) :-

df (F,DF), df(G,DG) .
//E(x)*xg(x) ——> £' (x)*g(x)+f (x)*g' (x)

df (F*G,DF*G+F*DG) :-

df (F,DF), df(G,DG).
/7£(x)/g(x) —=> (f' (W) *g(x)-f () *g' (x))/(g(x))"2

df (F/G, (DF*G-G*DF/G*G)) :-

df (F,DF), df(G,DG).

// This will be called if we build a run-time system
user:runtime_entry(start) :-
main.
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>xnua 8.2: Prolog Server

8.3 Batch File

H epyaocia atmraitei Tpwta va Tpéxel o Prolog Server. Kavoupe consult To apyeio derivFnl, TTou £xoupe
oT1o kKe®. 8.2, otn SICstus Prolog :

title .:: Manwlas Manwlis - MPPL 08059::.
color 07
if not "Yminimized)"=="" goto :minimized

set minimized=true

start /min cmd /C "¥%~dpnx0"

goto :EOF

:minimized

sicstus -1 derivFnl --goal "main."

8.4 Java Monkey Engine Code
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8.4. Java Monkey Engine Code

€ .::MIMA 03059-NMZ NAHPO®OPIKH: :. M=

MIIITA 08059 - http://www.unipi.gr

2xNua 8.3: JME - Town

package mppl08059.NelLand;

import
import
import
import
import
import
import
import
import
import
import
import
import
import

public

com.jme3.animation.*;
com.jme3.app.SimpleApplication;
com.jme3. font.BitmapText;
com.jme3.input.Keylnput;
com.jme3.input.controls.ActionListener;
com.jme3.input.controls.KeyTrigger;
com.jme3.light.DirectionalLight;
com.jme3 . math.ColorRGBA;
com.jme3.math. Quaternion;
com.jme3.math. Vector3f;
com.jme3.scene.Geometry;
com.jme3.scene.Node;
com.jme3.scene. Spatial;
com.jme3.scene.shape.Box;

class TestOgreAnim extends SimpleApplication
implements AnimEventListener, ActionListener {

private AnimChannel channel;

private AnimControl control;

private Geometry geom;

String- unipiUri="http ://www. unipi.gr”,

StudentCode="MIIMNA 08059”,

SpceChar=" — "3

public static void main(String[] args) {

TestOgreAnim app = new TestOgreAnim () ;
app. start();

@Override
public void simplelnitApp () {

flyCam .setMoveSpeed(10f);
cam.setLocation (new Vector3f(6.4013605f, 7.488437f, 12.843031f));
cam.setRotation (new Quaternion(—0.060740203f, 0.93925786f, —0.2398315f,

DirectionalLight dl = new DirectionalLight();
dl.setDirection (new Vector3f(—0.1f, —0.7f, —1).normalizeLocal());
dl.setColor(new ColorRGBA(1f, 1f, 1f, 1.0f));

~0.2378785f)) ;
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rootNode . addLight(dl);

Spatial model = (Spatial) assetManager.loadModel(”Models/Oto.mesh.xml”);

model. center () ;

control = model.getControl (AnimControl.class);
control.addListener(this);
channel = control.createChannel();

for (String anim : control.getAnimationNames())
System.out. printin (anim);

channel.setAnim(”stand”);
geom = (Geometry) ((Node)model).getChild (0);

SkeletonControl skeletonControl = model.getControl (SkeletonControl.class);

Box b = new Box(.25f,3f,.25f);
Geometry item = new Geometry(”Iltem”, b);
item.move(0, 1.5f, 0);

item.setMaterial (assetManager.loadMaterial (" Materials /RedColor.j3m™));

Node n = skeletonControl.getAttachmentsNode(”hand. right”);
n.attachChild (item);

rootNode . attachChild (model) ;

inputManager . addListener(this, ”Attack”);

inputManager.addMapping (" Attack”, new KeyTrigger(Keylnput.KEY_SPACE));

//Use Custom Font For Text Title
guiNode . detachAllChildren () ;
guiFont = assetManager.loadFont(”/Textures/mppl080591.fnt”);
BitmapText TitleText = new BitmapText(guiFont, false);
TitleText.setSize (guiFont.getCharSet().getRenderedSize());
TitleText.setText(StudentCode + SpceChar + unipiUrl);
TitleText.setLocalTranslation (300, TitleText.getLineHeight(), 200);
guiNode . attachChild (TitleText);

}

@Override
public void simpleUpdate(float tpf) {
super.simpleUpdate (tpf);

geom.getMesh () . createCollisionData () ;

@Override

public void onAnimCycleDone(AnimControl control, AnimChannel channel, String animName) {

if (animName.equals (”Dodge”)){
channel.setAnim(”stand”, 0.50f);
channel.setLoopMode (LoopMode . DontLoop) ;
channel.setSpeed(1f);

}

@Override
public void onAnimChange(AnimControl control, AnimChannel channel,

}

@Override
public void onAction(String binding, boolean value, float tpf) {
if (binding.equals(”Attack”) && value){
if (!channel.getAnimationName ().equals(”Dodge”)){
channel.setAnim(”Dodge”, 0.50f);
channel.setLoopMode (LoopMode . Cycle) ;
channel.setSpeed(0.10f);

String animName) {
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}
116
}

Kwdikag 8.2: Java Monkey Engine-Town
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8.5 Main Form
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Computer Name: nexus User Mame : mnkzr Date :14/10§2012

Zxua8.4: Java GUI-tab0

package mppl08059;

import com.jme3.app.Application;

import com.jme3.app.SimpleApplication;

import com.jme3.system.AppSettings;

import com.jme3.system.JmeCanvasContext;

import com.jme3. util .JmeFormatter;

import java.awt.*;

import java.awt.geom.Rectangle2D;

import java.io.*;

import java.net.InetAddress;

import java.util .*;

import java.util.List;

import java.util.concurrent. Callable;

import java.util.logging.ConsoleHandler;

import java.util.logging.Handler;

import javax.swing.*;

import mppl08059.NelLand. TestOgreAnim;

import mppl08059. classes .AboutMppl08059;

import mppl08059.classes.Mppl08059Info;

import mppl08059. classes . Mppl08059ShortCuts;

import org.apache.log4j.*;

import se.sics.prologbeans . Bindings;

import se.sics.prologbeans.PBTerm;

import se.sics.prologbeans.PrologSession;

import se.sics.prologbeans.QueryAnswer;

J**

* @author Manolas Manolis — MPPL08059

*/

public class Mppl08059 Main extends javax.swing.JFrame //implements ActionlListener

{
private static Logger logger = Logger.getLogger(Mppl08059_Main. class.getName());
private static final Properties properties = new Properties();
private String filenameTxt, filename;
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8.5. Main Form

static SplashScreen mySplash;

graphics
static Graphics2D splashGraphics;

splash image
static Rectangle2D.Double splashTextArea;
static Rectangle2D.Double splashProgressArea;
static Font font;

// instantiated by JVM we use
/1 graphics context for

/!l area where we draw the text

it to get

overlay of the

/I area where we draw the .progress bar
/l used to draw our text

String emfanisiMetal = "javax.swing. plaf.metal.MetalLookAndFeel”;
String emfanisiWindowsXP = “com.sun.java.swing. plaf.windows.WindowsLookAndFeel”;
String emfanisiMotif = “"com.sun.java.swing.plaf.motif. MotifLookAndFeel”;

String gtkmotif = "com.sun.java.swing.plaf.gtk.GTKLookAndFeel”;

private static JmeCanvasContext context;
private static Application app;
private static Container currentPanel;

private static final String appClass = "mppl08059.NelLand . TestOgreAnim”;

// private static JTabbedPane tabbedPane;
/l private static GLCanvas gLCanvas1;

FileOutputStream out; // declare a file output object

PrintStream p; // declare a print stream object

boolean nai = true;
boolean oxi = false;
String titlos = "MMMNA08059 — MMZNAHPO®OPIKH ”;
String unipiurl = "http ://www.cs.unipi.gr”;
R Ty
|| ======== Pro|ogSession ========
/*
* PrologSession handles the connection with the Prolog."Server.*Currently
* only synchronous connections with the seéerver:are supported.
*/
private PrologSession sessionmppl08059 = new PrologSession();
/**
* Creates new form Mppl08059
*/
public Mppl08059_Main () throws java.io.lOException {
initComponents () ;
//Open JFrame in Full Screeh
1l Toolkit tk = Toolkit.getDefaultToolkit () ;
/1 Dimension d = tk.getScreenSize(); /I'Gets the“user screen size
/1 int scrnHigh = d.height;” // Pulls-out the*High
1l int scrnWide = d.widthy //Pulls out-the Wide
/1l setSize (scrnWide, scrnHigh).,// sets sereen to FULL size
/1 setLocation (0, 0);
/1l logger.info ("CLASS ~Screen Resoloution—> W:”+d.width+” H:”+d.height);

//End of Open JFramg in“F ull-Screen
logger.info ("CLASS —Init Components™);

if ((Integer.getlnteger(”se.sics.prologbeans.debug”, 0)).intValue ()

logger.info ("CLASS —se.sics.prologbeans.debug”);

J**

* Sets.the ~“timeoutr in~milliseconds before the connection to the
Prolog “server s reset-(when a query is not answered). Setting
the_timeout "to-0 will ~disable timeouts for this prolog session.

* Defaul. is+2000. milliseconds .

/
sessionmppl08059 . setTimeout(0);

logger :info ("CLASS —Prolog—Session Timeout”);

}
/¥

*..Connects,to “the Prolog server. By default executeQuery will

*

automatically “connect to the server when
i
sessionmppl08059 . connect () ;

called.

logger.info ("CLASS —Prolog Server Started—Connect”);

/] sessionmppl08059 . disconnect () ;
//logger.info (" Prolog Server Not Started”);

}//End of Mppl08059
// currentPanel=canvasPanel1;

//canvas1.setVisible (true);
// createCanvas (appClass);

1= 0) {
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/] startApp () ;

Calendar cal = new GregorianCalendar () ;

int month = cal.get(Calendar.MONTH);

int year = cal.get(Calendar.YEAR);

int day = cal.get(Calendar.DAY_OF MONTH);

javax.swing.JLabel dateLabel = new javax.swing.JLabel();

String imero=day + "/” + (month + 1) + ”/” + year;

String resultlmero=day+”” +(month+1)+””"+year;

// Code adding the component to the parent container — not shown herg
jLabel1.setText(”Date :"+imero);

java.awt.Dimension screenSize = java.awt. Toolkit.getDefaultToolkit().getScreenSize();
setBounds ((screenSize.width —975)/2, (screenSize.height—-874)/2, 975, 874);
}/1 </editor—fold >//GEN-END: initComponents

private void exitMenultemActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_exitMenultemActionPerformed
app.stop(nai);
System. exit(0);
logger.info ("CLASS —app stop”);
logger.info ("CLASS —Exit Application”);
} //GEN-LAST: event_exitMenultemActionPerformed

private void contentsMenultemActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_contentsMenultemActionPerfermed
/! TODO add your handling code here:
Runtime run = Runtime.getRuntime();
try |
Process child = Runtime.getRuntime () .exec(”rundlI32 wurl.dll,”
+ "FileProtocolHandler help/mppl08059.chm”);
} catch (Exception ex) {
System.out. println (ex.getMessage());
¥

logger.info ("CLASS —Help Mppl08059. Application”);
} //GEN-LAST: event_contentsMenultemActionPetformed

private void aboutMenultemActionPerformed(java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_aboutMéenultemActionPerformed
AboutMppl08059 about = new AboutMppl08059 (this ,. true);
about.setVisible (nai);
requestFocus () ;
logger.info ("CLASS —About...");

} //GEN-LAST : event_aboutMenultemAtctionPerformed

private void systMltemActionPerformed(java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_ systMltemActionPerformed
Mppl08059Info si = -new Mppl08059Info ()
si.setVisible(nai);
requestFocus ();
logger.info(”"CLASS —System - Informations”);
} //GEN-LAST: eveht ssystMltemActionPerformed

private void exitFormBtActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST *event-exitFormBtActionPerformed
/1l app=stop (nai).;
System. exit (0); /41-.JODO add your handling code here:
logger.info("CLASS —Exit Application”);
} /1 GENALAST eventsexitEormBtActionPerformed

private void shortcutMIActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST =event.shortcutMIActionPerformed
Mppl08059ShortCuts scuts = new Mppl08059ShortCuts(this, nai);
scuts.setVisible (nai);
requestFocus ()
logger.info (”"CLASS —Windows ShortCuts”);

} //GEN-LAST: event_shortcutMIActionPerformed

private void pdf_MIActionPerformed (java.awt.event. ActionEvent evt)
{//GEN-FIRST: event_pdf_MIActionPerformed
// TODO add your handling code here:
try {

File pdfFile = new File (”docs/mppl08059.pdf”);
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if (pdfFile.exists()) {

if (Desktop.isDesktopSupported()) {

Desktop . getDesktop () .open(pdfFile);
} else {

outPutprolog.setText(”Awt Desktop is not supported!”);
}

} else {
outPutprolog.setText(”File is not exists!”);
}

outPutprolog.setText(”Done”);
logger.info ("CLASS —index PDF open”);
} catch (Exception ex222) {

}
} //GEN-LAST: event_pdf_MIActionPerformed

private void ppt_MIActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_ppt_MIActionPerformed
// TODO add your handling code here:
try {
File pdfFile = new File(”docs/mppl08059_slides .pdf”);
if (pdfFile.exists()) {
if (Desktop.isDesktopSupported()) {
Desktop . getDesktop () .open(pdfFile);
} else {
outPutprolog.setText(”Awt Desktop is not supported!”);
}

} else {
outPutprolog.setText(”File is not exists!”™);

outPutprolog.setText(”Done”);
logger.info ("CLASS —ppt PDF open”);
} catch (Exception ex222) {

}
} //GEN-LAST: event_ppt_MIActionPerformed

private void tabO_MIActionPerformed(java.awt.event. ActionEvent evt)
{//GEN-FIRST: event_tab0_MIActionPerformed
// currentPanel = canvasPanel?;
tabbedPane . setSelectedIndex (0);

} //GEN-LAST: event_tab0_MIActienPerformed

private void clearButtonActionPerformed (java.awt.event. ActionEvent evt)
{//GEN-FIRST: event elearButtonActionRPerformed
// TODO add your handling code -here:
inputProlog.setText(””);
textProlog.setText("”);
logger.info ("CLASS. —Prolog-—clear “text”);

} //GEN-LAST: event. clearButionActionPerformed

private void clearMIActionPerformed(java.awt.event. ActionEvent evt)
{//GEN-FIRST+event_ clearMIActionPerformed
// TODO add “your *hrandling. code here:
inputProlog. setText(””);
textProlog.setText(””);
logger. info ("CLASS —Prolog—clear text”);
} //GEN-LAST :"event_clearMltActionPerformed

private void evaluateActionPerformed (java.awt.event. ActionEvent evt)
{//GEN-FIRST: event.evaluateActionPerformed
/] TODO add your handling code here:

try {
/I Bindings bindings = new Bindings () ;

//se.sics.prologbeans.QueryAnswer answer = new se.sics.prologbeans.QueryAnswer();

//PBTerm result = new PBTerm();
J*

* kkkkkkkkhkhkhkkhkkhkkkkkkkhkhkhhkhhkhkkhkkhkkkkhk*k*

* Binding method() : Adds the specified variable binding Pairnei

* eisodo apo to TextField Returns the value for the specified variable

tin
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*

or null if the variable is not bound.

*/

Bindings bindings = new Bindings () {

}.bind("E”, inputProlog.getText() + '.");

logger.info ("CLASS —Prolog—bindings: ” + bindings);

/**

executeQuery () : Sends a query to the Prolog server and waits for the
answer before returning the QueryAnswer. Bindings are variable
bindings for the given query and will ensure that the values“are
stuffed correctly. Parameters: query — the query to send_to the
prolog server The characters in the query are restricted to
ISO—-8859—1. bindings — the variable bindings to use in’ the query
Returns: the answer from the prolog server Throws:

* java.io.lOException — if an error occurs. A possible cause-js_a

* timeout. lllegalCharacterSetException
khkhkhkhkhkhkhkdhkhkhkhkhkdkhhkhkhkhkdkrkhkdkhkhrkdkhkhkdkhrhrkdbhrhbdkrhdhkhdhhhhhddhhhhkddhhdhdhdhdoh ok kdk ok ddkddxh
*/

/1 QueryAnswer answer = session.executeQuery (”paragogos(E;R)*, bindings/);

QueryAnswer answer = sessionmppl08059.executeQuery(”evaluate (E,R)”, bindings);

logger.info ("CLASS —Prolog—query answer: ” + answer);

/**
PR S SN A
* getValue(): Returns the value for the speweified variable or ™ null if

* the variable is not bound. Parameters:{name-—_the name-.of the

* variable Returns: the value of the variable as aTerm or~null if the

*

variable is not bound

KRk Rk kK kR kR Rk kR kK k kK k kK Kk k kK ek Kk Kk k ok Rk kK K Kk K Kk Kk K Kk K
*/

/lpx. 2+3 auto epistrefei
PBTerm result = answer.getValue("R");
logger.info ("CLASS —Prolog—pbterm: 7 + result);

J**

ko okkkokkok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Rk ek Kk Rk Rk Rk R ok Kk Rk ok ok ok ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k

The Java code above first~sets up the=GUl"with' a.text area for
showing results, a text /field ~for /entering “expressions, and a button
for requesting an evaluation (the. constructor=Manwlas()). It will
also add itself as ActionListener on -both thertext field and the
button. The method attienPerformed (ActionEvent event) will be called
whenever the user has s pressed Enter_ or clicked on the button.
actionPerformed first-binds_the variable E to the value of the text
field , and then .sends the "query to the.'Rrolog server with

session .executeQuery (“paragogos (E,R)”, bindings);. If everything goes
well, the Profogsserver~-w.ill return’an answer (bound to R), which
will be appended to the- text.area%

*

B R T R R R R

*/

// Ean i eisodes einai diafori teu.midenos tote vgale apotelesma

if (result’™l= null) J/if (result1 != null)

{
textProlog .append(inputProlog.getText() + ” = 7 + result + "\n’);
textProlog1 .append(inputProlog.getText() + " = " + result + "\n’);

inputProlog.setText(” ”);

outPutprolog.setText(” ” + result + '\n’);

logger.info ("CLASS —Prolog—text null: ” + result);
1/ Test@greAnim .main (args) ;
} /1 Alliws “tlpwsg=fo- lathos pou exoume
else {
textProlog .append(”Error : ” + answer.getError() + '\n’);
textProlog1.append(”Error : 7 + answer.getError() + ’\n’);

»

outPutprolog.setText(” + answer.getError() + '\n’);

!
} catch (Exception e) {
textProlog .append(” Error when querying Prolog Server:

”

+ e.getMessage() + '\n’);

textProlog1 .append(”Error when querying Prolog Server: ” + e.getMessage() + '\n’);
outPutprolog.setText(” ” + e.getMessage() + '\n’);
logger.info ("CLASS —Prolog—error: ” + e.getMessage());
}
} //GEN-LAST: event_evaluateActionPerformed
private void evaluateMIActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_evaluateMIActionPerformed
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// TODO add your handling code here:
try {
/I Bindings bindings = new Bindings () ;
//se.sics.prologbeans.QueryAnswer answer = new se.sics.prologbeans.QueryAnswer();
//PBTerm result = new PBTerm();
J**
* Binding method() : Adds the specified variable binding Pairnei- tin
* eisodo apo to TextField Returns the value for the specified variable
or null if the variable is not bound.
*/
Bindings bindings = new Bindings () {
}.bind("E”, inputProlog.getText() + '.");
logger.info ("CLASS —Prolog—bindings: ” + bindings);
/**

L R R N R R R R

*

executeQuery () : Sends a query to the Prolog seryver/and waifs. for-the
answer before returning the QueryAnswer. Bindings- are variable
bindings for the given query and will ensure that. the-values are
stuffed correctly. Parameters: query — the query towsend to the
prolog server The characters in the query afe festricted™{o
ISO—-8859—1. bindings — the variable bindings te use in*the query
Returns: the answer from the prolog server Throws:

* java.io.lOException — if an error occurs-—A. possible. cause s a

* timeout. lllegalCharacterSetException

EE I R U R R R R R R R I R O
*/

”

/1 QueryAnswer answer = session.executeQuery.(™paragogos(E;R)”, bindings);
QueryAnswer answer = sessionmppl08059 . executeQuery(”evaluate (E,R)”, bindings);

logger.info ("CLASS —Prolog—query answer: ” + answer);
/**

I

* getValue(): Returns the value for_thei-specified-variable or null if
* the variable is not bound.:Parameiers*. name-="the.'name of the
* variable Returns: the value-of the ~variable "as a. Term or null if the

*

variable is not bound

*/

/lpx. 2+3 auto epistrefei

PBTerm result = answer.getValue("R");

logger.info ("CLASS —Prolog—pbterm: ” + result);

/**

The Java code s abgve “first-sets’up the GUlI with a text area for
showing resuftss, a text- field for+entering expressions, and a button
for requesting ‘an- evaluation “(the “constructor Manwlas()). It will
also add jtself as. Actionlistener,on both the text field and the
button. The/method_aectionPerformed (ActionEvent event) will be called
whenever-.the ~user/has pressed Enhter or clicked on the button.
actionPerformed-~first binds“the variable E to the value of the text
field~..and then "sends the squery to the Prolog server with

session . executeQuery ( paragogos (E,R)”, bindings);. If everything goes
well , the *Prolog.server“wjill return an answer (bound to R), which
will be appended=to™the “text area.

B R X o R R

*

[

// 7/Ean -i_eisodos;einai.diafori tou midenos tote vgale apotelesma

if (result !=- null) 7#.}f(result1 != null)

{
textProlog .append(inputProlog.getText() + ” = 7 + result + "\n’);
textProlog1 .append(inputProlog.getText() + " = " + result + "\n’);
inputProlog.setText(” ”);
outPutprolog.setText(” ” + result + '\n’);

”

logger.info (”"CLASS —Prolog—text null:
} // Alliws tipwse to lathos pou exoume
else {

textProlog .append(”Error + answer.getError() + '\n’);

textProlog1.append(”Error : ” + answer.getError() + "\n’);

outPutprolog.setText(” ” + answer.getError() + '\n’);

+ result);

}
} catch (Exception e) {

textProlog .append(”Error when querying Prolog Server:

»
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textProlog1 .append(”Error when querying Prolog Server: ” + e.getMessage() + '\n’);
outPutprolog.setText(” ” + e.getMessage() + '\n’);
logger.info ("CLASS —Prolog—error: ” + e.getMessage());

} //GEN-LAST: event_evaluateMIActionPerformed

private void saveMIActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_saveMIActionPerformed
/] TODO add your handling code here:
FileDialog fd = new FileDialog(new Frame(), "Save File...”, FileDialog.SAVE);
fd.setLocation (50, 50);
fd.setFile ("Mppl08059_derivative . txt”);
fd .show () ;
if (fd.getFile() !'= null) {
filename = fd.getDirectory() + fd.getFile();
fd.setTitle (filename);
try {
FileWriter fw = new FileWriter(filename);
DataOutputStream d = new DataOutputStream(new FileOutputStream(filename));
String line = textProlog.getText();
BufferedWriter bw = new BufferedWriter (fw);
BufferedReader br = new BufferedReader(new StringReader(line+

n/*******************************l\nn)),
)

textProlog. write (fw);

while ((line = br.readLine()) != null) {
d.close();
outPutprolog.setText(”File has been Saved\n”);

}
} catch (IOException ess) {
outPutprolog.setText(”File has not been Saved\n”);
}

textProlog.requestFocus () ;
textProlog1 .requestFocus () ;

}
} //GEN-LAST: event_saveMIActionPerformed

private void saveButtonActionPerformed (java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_saveButtonAgtionPerfornied
/1 TODO add your handling code /here:
if (textProlog != null & outPutprolog !'= null) {
FileDialog fd = new FileDialog(new Frame(), "Save File...”, FileDialog.SAVE);
fd.setLocation (200, 200);
fd.setFile ("Mppl08059_derivative. txt”);
fd .show () ;
if (fd.getFile() != null) {
filename = fd.getDirectory () + fd.getFile();
fd.setTitle (filename);
try {
FileWriter fw = new FileWriter(filename);
DataOutputStream d = new DataOutputStream(new FileOutputStream (filename));
String ‘line = textProlog.getText();
BufferedWriter bw = new BufferedWriter (fw);
BufferedReader br. = new BufferedReader(new StringReader(line));
textProlog . write (fw);
logger.info(”Prolog—File Save”);
while ((line = br.readLine()) != null) {
d:close();
outPutprolog.setText(”File has been Saved\n”);

} catch (1OException ess) ({
outPutprolog.setText(”File has not been Saved\n”);
}

textProlog.requestFocus () ;
textProlog1.requestFocus();

} else {
outPutprolog.setText(”Nothing to Save\n”);

}
} //GEN-LAST: event_saveButtonActionPerformed

private void tab1ActionPerformed(java.awt.event. ActionEvent evt)
{//GEN-FIRST: event_tab1ActionPerformed

MIMA 08059 - MavwAdg EppavounA 50 a6 65



456

459

462

468

471

474

477

480

483

486

489

492

495

498

501

504

507

510

513

516

5

©

5!

RN
N

525
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// TODO add your handling code here:
tabbedPane . setSelectedIndex (1);
} //GEN-LAST: event_tab1ActionPerformed

private void ppt_BtActionPerformed(java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_ppt_BtActionPerformed
// TODO add your handling code here:

try {

File pdfFile = new File(”docs/mppl08059_slides.pdf”);
if (pdfFile.exists()) {
if (Desktop.isDesktopSupported()) {
Desktop . getDesktop () .open(pdfFile);
} else {
outPutprolog.setText(”Awt Desktop is not supported!”);
}

} else {
outPutprolog.setText(”File is not exists!”);

outPutprolog.setText(”Done”);
logger.info ("CLASS —PDF open”);
} catch (Exception ex222) {

}
} //GEN-LAST: event_ppt_BtActionPerformed

private void diplwmaPDFActionPerformed(java.awt.event.ActionEvent evt)
{//GEN-FIRST: event_diplwmaPDFActionPerformed
/1 TODO add your handling code here:
try {
File pdfFile = new File(”docs/mppl08059.pdf”);
if (pdfFile.exists()) {
if (Desktop.isDesktopSupported()) {
Desktop . getDesktop ()..open(pdfFile);
} else {
outPutprolog.setText(”Awt Desktop is ‘not supported!”);
}

} else {
outPutprolog.setText(”File is not exists!”);
}

System.out. printin (”"Done”);
logger.info ("CLASS —PDF open”);

} catch (Exception ex222) ({
}
} //GEN-LAST : event_dipfwmaPDEActionPerformed

private void windowClosed(java .awt.event.WindowEvent evt) {//GEN-FIRST:event windowClosed
// TODO add your handling code. here.
app . stop () ;
System. exit(0);
logger.info ("CLASS —Exit App: "+evt);
} //GEN-LAST event_windowClosed

private void tab1_Mlact(java.awt.event. ActionEvent evt) {//GEN-FIRST:event tabl_ Mlact
/] TOPQ.add your. handling. code here:
tabbedPane.setSelectedIndex (1) ;

/1 currentRanet. remove{canvas) ;
/1 app-.stop (‘true )y

/1

/1l createCanyas (-appClass) ;

/1l currentPanel»add(canvas);

/1l pack (%).;

/1l startApp.()-;

} //GEN-LAST: event_‘tab1_Mlact

private void tabOActionPerformed(java.awt.event. ActionEvent evt)
{//GEN-FIRST: event_tabOActionPerformed

// TODO add your handling code here:
tabbedPane.setSelectedIndex (0);

} //GEN-LAST: event_tabOActionPerformed

void batch_queries () {
logger.info ("CLASS —batch queries”);
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8.5. Main Form

/1

final Runnable calculate = new Runnable() {

@Override
public void run() {
evaluate .doClick () ;

logger.info ("CLASS —evaluate: ” + evaluate);
}
¥
new Thread () {
@Override
public void run() {
try {
[PM] 4.0.4 The Java on Louis does not allow passing the strings ds varargs
List gl = Arrays.asList(new String[]{” 7, "4+6”, "11-5",

logger.info ("CLASS —Prolog—List: " + ql);

913" )

/* lterators allow the caller to remove elements“from the underlying

*/

for (Iterator i = ql.iterator();
String q = (String) i.next();
inputProlog .setText(q);
SwingUtilities .invokeAndWait(calculate);
logger.info(q);

i .hasNext();) {

!

System. exit (0);
} catch (Exception ex) {
textProlog.append(”Error when clicking Convert button:
ex.getMessage() + '\n’);
outPutprolog.setText(” ” + ex.getMessage() + '\n’);

}

}.start();
logger.info ("CLASS —End of batch queries”);
}//End of batch queries

public static void createCanvas(String appClass) {
AppSettings settings = new AppSettings(true);
settings .setWidth (640);
settings .setHeight(480);
/] settings .containsValue{tapp)
settings.setSettingsDialoglmage (”/Interface/infoStart.png”);
settings.setFullscreen(false);
settings.setRenderer (AppSettings .LWJGL_OPENGL3) ;
settings .setStereo3D (false);
settings .setFrequency(60);
settings .setFullscreen(false);
/l settings . setAudioRenderer (appClass) ;
settings.setTitle(” 7);

try {
Class<? extends Application> clazz =

(Class<? extends Application >)
Class .forName (appClass);
logger.info ("CLASS —"+clazz);
app = clazz.newlnstance();
logger.info ("CLASS —New Instance”);
} catch -(ClassNotFoundException ex) {
ex.printStackTrace ();
logger.info(ex);
} catch (InstantiationException ex) {
ex.printStackTrace () ;
logger.info (ex);
} catch (lllegalAccessException ex) {
logger.info (ex);
}

app . setPauseOnLostFocus(false);
app.setSettings (settings);
app.createCanvas () ;
app.startCanvas () ;

context = (JmeCanvasContext) app.getContext();

collection during the iteration withswell—-defined. semantics.
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/1
/1

canvas = context.getCanvas();
canvas.setSize (settings .getWidth (), settings.getHeight());
logger.info ("CLASS —” + settings);
logger.info ("CLASS —CreateCanvas”);

}//End of createCanvas

public static void startApp() {
app.startCanvas () ;
app.enqueue(new Callable <Void>() {

public Void call() {
if (app instanceof SimpleApplication) {
SimpleApplication simpleApp = (SimpleApplication) app;
simpleApp.getFlyByCamera () . setDragToRotate (true);
}
return null;
}
3
logger.info ("CLASS —StartApp”);
}

public static void ison() {
// canvasPanel1.setLayout(new FlowLayout());
currentPanel = canvasPanel1;
logger.info ("CLASS —ison”);

private static void applnit() {
for (int i = 1; i <= 10; i++) {

int pctDone = i * 100;

splashText(”Loading : #” + i);

splashProgress (pctDone) ;

try {
Thread.sleep(250);

} catch (InterruptedException ex) {
/1 ignore it

}

}

public static void splashProgress(int pct) {
if (mySplash != null & & mySplash.isVisible ()) {

Note: 3 colors are used here “to. demonstrate steps

erase the old one
splashGraphics. setPaint (Color. white);
splashGraphics: fill (splashProgressArea);

draw an outline
splashGraphics.setPaint(Color.white);
splashGraphics.draw(splashProgressArea);

Calculate the™width. corresponding to the correct percentage
int x = (int) splashProgressArea.getMinX();
int 'y = (int) splashProgressArea.getMinY ();
int-wid = (int) splashProgressArea.getWidth();
int hgt (int) splashProgressArea.getHeight();

int -doneWidth = Math.round(pct * wid / 1000.f);
doneWidth = Math.max(0, Math.min(doneWidth, wid — 1)); // limit O—width

fill the done -part one-pixel smaller than the outline
splashGraphics. setPaint (Color .RED);
splashGraphics. fillRect(x, y + 1, doneWidth, hgt — 1);

make sure it’s displayed
mySplash . update () ;
}

}

public static void splashText(String str) {

if (mySplash != null & mySplash.isVisible ()) { /1 important to check here so no

other methods need to know if there
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/I really is a Splash being displayed

/] erase the last status text
splashGraphics.setPaint (Color .WHITE) ;
splashGraphics. fill (splashTextArea);

/] draw the text
splashGraphics . setPaint (Color.BLACK);
splashGraphics.drawString(str, (int) (splashTextArea.getX() + 10),
(int) (splashTextArea.getY () + 15));
/I make sure it’'s displayed
mySplash . update () ;
}

}

private static void splashlnit() {
mySplash = SplashScreen.getSplashScreen();
if (mySplash != null) { /1 if there are any problems/displaying the splash this
will be null
Dimension ssDim = mySplash.getSize () ;
int height = ssDim. height;
int width = ssDim.width;
/] stake out some area for our status information
splashTextArea = new Rectangle2D.Double(width * 0.35, height * 0.7, width * .4,
32.);
splashProgressArea = new Rectangle2D.Double(width * .35, height * .75, width *
A4, 12);

/I create the Graphics environment for drawing. stdtus".info
splashGraphics = mySplash.createGraphics () ;
font = new Font(”Dialog”, Font.PLAIN, 14);
splashGraphics.setFont(font);

// initialize the status info
splashText(”Starting”);
splashProgress(0);

}

public static void LogMppl08059() {

long time = System.currentTimeMillis ();

long logTime = System.currentTimeMillis () — time;

String pattern = "Milliseconds since program start: rpattern +="Classname of caller: pattern +=
"Date in ISO8601 format: pattern += "Location of log event: pattern += "Message: PatternLayout layout = new
PatternLayout(pattern;

ConsoleAppender -appender ‘= new. ConsoleAppender(layout);

H ” R R R R R U ”» .
logger.info(”\n \n”);

logger.info (”\n Mppl08059—Unipi \n .::2011—-2012::. \n");
Ioggerinfo(ﬂ\n EZE R R O R R O R R U \n“)‘
logger.info (”main method called..”);

logger.info(pattern);

}

@SuppressWarnings(”static—-access”)
public static. void preJME() {
JmeFormatter formatter = new JmeFormatter();
logger.info ("CLASS —Formater—preJME") ;
Handler consoleHandler = new ConsoleHandler();
logger.info(”CLASS —Handler—preJME”) ;
consoleHandler.. setFormatter (formatter);
logger.info ("CLASS —Console Handler—preJME” ) ;
//logger.getLogger(””).removeHandler(logger.getLogger(””).getHandlers () [0]);
/llogger.getlogger(””).addHandler(consoleHandler);

public static void main(String args[]) throws IOException //throws java.io.lOException,
InterruptedException
{

AR AAA AR AR AR R AR AR AR AR R R AR Ry

LogMppl08059 () ;
logger.info ("MAIN —LogMppl08059~) ;

AAAAA AR AR AL AR AR AL AR AR AR

MIIMA 08059 - MavwAdg Eppavourih 54 amd 65



738

741

744

747

750

753

756

759

762

765

768

77

774

77

780

783

786

789

792

795

798

801
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splashlnit();
logger.info ("MAIN —Splash Init”);
/************************************************/
applnit();
logger.info ("MAIN"+” —applnit”);
/************************************************/
if (mySplash != null) {
mySplash.close () ;
logger.info ("MAIN"+” —Splash Finished”);}
/************************************************/
preJME () ;
logger.info ("MAIN"+” —pre JME”);
/************************************************/
try {
Thread.sleep(250);
logger.info ("MAIN"+” —Thread Sleep 250”);
} catch (InterruptedException ex) {}

AR AR AR AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY]

try {

createCanvas (appClass);

logger.info ("MAIN — appCls: “"+args, null);
} catch (Exception e) {}

TR AL AR AR R RS AL SRR E R AT

try {
Thread.sleep(100);

logger.info ("MAIN"+” —Thread Sleep”);
} catch (InterruptedException ex) ({

AAARAAS AL RARAREA AL SR EARE RS A AR AR AT LY,

SwingUtilities .invokeLater (new Runnable ()
//java.awt.EventQueue.invokelLater (new Runnable ()
{
public void run() {
logger.info("RUN =" + this);
JPopupMenu. setDefaultLightWeightPopupEnabled (false);

ison();
logger.info ("RUN —ison: ” + this);
// currentPanel.add(canvas);
canvas.setVisible (‘true);
/lpack();
startApp () ;
logger.info ("RUN —startApp: ” + this);
logger.info ("RUN —Canvas Visible: "+canvas.isVisible());
logger.info ("RUN —Canvas Enable: ”+canvas.isEnabled());
BasicConfigurator..configure ();
logger.info ("RUN —BasicConfigurator”);
PropertyConfigurator.configure (”"src/log4j.properties”);
try
UlManager . setLookAndFeel (”com.sun.java.swing. plaf.”
+ “windows . WindowsLookAndFeel” ) ;
} catch (UnsupportedlookAndFeelException e) {
} . cateh (ClassNotFoundException e) {
} catch (InstantiationException e) {
} catch «(IltegalAccessException e) {
}
try. {
new Mppl08059 Main().setVisible (true);
} catch (IOException ex) ({
}
}/1End of Run
}//End of. Runnable

)5

}//End of Main

}//1EOF

Kwdikag 8.3: Main Form
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ZxAua 8.5: Java GUI-tab1

8.5.1 System Info

private Object stdoutStream;
/** A return status code.— Trefurned
public static final
/** A return status code = returned
public static final int RET_-OK =1;
private int returnStatus;
/** Creates new form._ Mppl08059info
public Mppl08059Info () {
initComponents () ;
String cancelName = ”cancel”;
javax.swing.lnputMap inputMap =

if Cancel

int RET_CANCEL = O0;

if OK button has been pressed

./

getRootPane () . getlnputMap

(JComponent.WHEN ANCESTOR _OF_FOCUSED_COMPONENT) ;

inputMap . put (KeyStroke . getKeyStroke (KeyEvent.VK ESCAPE, 0), cancelName);

javax.swing. ActionMap actionMap

= getRootPane () .getActionMap ()

actionMap.. put(cancelName, new AbstractAction () {

public - void actionPerformed (ActionEvent e) {

doClose (RET_CANCEL) ;
P}

setDefaultCloseOperation (javax.swing.WindowConstants .DISPOSE_ON_CLOSE) ;
setTitle ("MNAA08059 — MMZNAHPO®OPIKH \"\” — Basic OS Information”);
jLabel23 .setText(”User Name :”);

jLabel39 .setText(System.getProperty(”user.name”));

jLabel35.setText(”Hostname :7);
try{
InetAddress addr =
/1 Get IP Address
byte []
/!l Get hostname

InetAddress.getLocalHost();

ipAddr = addr.getAddress();

String hostname = addr.getHostName () ;

jLabel40.setText(hostname);

catch (Exception e) {
e.printStackTrace () ;}

button has been pressed

*/

*/
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2xfua 8.6: System Info

jLabel36.setText("Os Name :”);
jLabel41 .setText(System.getProperty(”os.name”));

jLabel37 .setText("Os Arch :7);
jLabeld42 .setText(System.getProperty(”os.arch”));

jLabel38.setText(”Country :7);
jLabel43.setText(System.getProperty(”user.country™));

jLabel4 .setText(”Avail. Processors :”);
jLabel5.setText(””+Runtime.getRuntime () .availableProcessors()); );

tabberMenu.addTab(”User”, userP);

jLabel12 .setText(”Screen Resolution :”);

Toolkit toolkit = Toolkit.getDefaultToolkit ();
Dimension dim ="toolkit.getScreenSize () ;
jLabel31.setText(dim.width+” x ”"+dim.height+” pixels”);

GraphicsEnvironment ge = GraphicsEnvironment. getLocalGraphicsEnvironment();

GraphicsDevice[] gs = ge.getScreenDevices();

for (int i = 0; i < gs.length; i++) {
DisplayMode dm = gs[i].getDisplayMode () ;
int -refreshRate = dm.getRefreshRate () ;
if (refreshRate == DisplayMode .REFRESH RATE_UNKNOWN) { }
int bitDepth = dm.getBitDepth ();
int numColors = (int) Math.pow(2, bitDepth);
jLabel32.setText(bitDepth+” bit”);}

jLabel30 .setText(”Number of Screens :”);
jLabel29 .setText(”Number of Colors :”);

GraphicsEnvironment ge1 = GraphicsEnvironment. getLocalGraphicsEnvironment();

GraphicsDevice [] 'gs1 = ge1.getScreenDevices ();
for (int i1 = 0; i1 gs1.length; i1++) {

DisplayMode dm1 gs1[i1]. getDisplayMode () ;

int refreshRate dm1. getRefreshRate () ;

if (refreshRate == DisplayMode .REFRESH_RATE_UNKNOWN) {}
int bitDepth1 = dm1.getBitDepth ();

int numColors1 = (int) Math.pow(2, bitDepth1);
jLabel33.setText(numColors1+” Colors”);}

nun A

GraphicsEnvironment ge2 = GraphicsEnvironment. getLocalGraphicsEnvironment();

try {GraphicsDevice[] gs2 = ge2.getScreenDevices();
int numScreens = gs2.length;
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jLabel34 .setText(numScreens+” ”);

}

catch (HeadlessException e2) { }

jLabel28 .setText(”Bit Depth :7););
tabberMenu.addTab(”Screen”, screenP);
jPanel1.setBackground (new java.awt.Color(255, 255, 255));

try{
InetAddress thislp = InetAddress.getLocalHost();
jLabel3 .setHorizontalAlignment(javax.swing.SwingConstants .LEFT);
jLabel3.setText(thislp.getHostAddress()); }

catch (Exception e) {e.printStackTrace(); }
jLabel6 .setHorizontalAlignment (javax.swing.SwingConstants .RIGHT) ;
jLabel6.setText(”IP address :7);

try{
InetAddress addr = InetAddress.getLocalHost();
byte [] ipAddr = addr.getAddress();
String hostname = addr.getHostName () ;
jLabel7 .setHorizontalAlignment(javax.swing.SwingConstants .LEFT) ;
jLabel7 .setText(hostname) ;}

catch (Exception e) {e.printStackTrace () ;}
jLabel8.setHorizontalAlignment(javax.swing.SwingConstants.RIGHT) ;
jLabel8.setText(”Hostname :7);

jLabel222 . setHorizontalAlignment(javax.swing.SwingConstants .RIGHT) ;
jLabel222 .setText("MAC Address :”);

try{

String str1 = "7;
InetAddress address = InetAddress.getLocalHost();
DecimalFormat twoPlaces = new DecimalFormat(”0:00™);
Networkinterface ni = Networklnterface .getBylnetAddress(address);
if (ni !'= null) {

byte[] mac = ni.getHardwareAddress () ;

if (mac != null) {

for (int i =.0; i <mac.length; i++)

{
str1 += String.format(”02XjLabel9.setText("+str1;}}
else {jLabel3.setText(”Network Interface for the specified address is not
found.”);}}}

catch (UnknownHostException e) *{

e.printStackTrace () ;
}

catch (SocketException e)- {

e.printStackTrace () ;}
jLabel10.setText(”Eth name :7);
int netPrefix=0;

try{

InetAddress localHost.= Inet4Address.getLocalHost();

Networklnterface ‘networklnterface = Networklnterface.getBylnetAddress(localHost);

networklnterface.getinterfaceAddresses().get(0).getNetworkPrefixLength () ;
int ~shiftby = (1<<31);

for (int-i=netPrefix —1; i>0; i——) {shiftby = (shiftby >> 1);}

String maskString = Integer.toString ((shiftby >> 24) & 255) + ”

+ Integer.toString ((shiftby >> 16) & 255) + ”7.” + Integer.toString'((shiftby >> 8) &

255)
+ 7.” + Integer.toString(shiftby & 255);
networklinterface .getDisplayName () ;
jLabel11.setText(”"+networkinterface.getDisplayName()););}

catch (IOException ex){}

tabberMenu.addTab(”Network”, jPanel1);

drives .setViewportView (jTextAreal);

FileSystemView fsv11 = FileSystemView.getFileSystemView () ;
File [] roots11 = fsv11.getRoots();
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8.5. Main Form

for (int i = 0; i < roots11.length; i++)

{jTextAreal.setText("Root : ” + roots11[i]+” \n\n");

jTextArea1 .append(”Home directory
File[] f11 = File.listRoots ();

}

+ fsv11.getHomeDirectory ()+” \n”);

for (int i = 0; i < f11.length; i++)

{
jTextAreal .append(”\nDrive : 7 + f11[i]+"\n”);
jTextArea1 .append(”Display name : ” + fsv11.getSystemDisplayName (f11[i])+"\n”);
jTextAreal .append(”ls drive : " + fsv11.isDrive(f11[i])+"\n");
jTextArea1.append(”Is floppy : ” + fsv11.isFloppyDrive (f11[i])+"\n");
jTextArea1 .append(”Readable : ” + f11[i].canRead()+"\n”);
jTextArea1 .append(”Writable : ” + f11[i].canWrite()+*\n™);
jTextAreal .append(” Total space : 7 + (f11[i].getTotalSpace()/1024/1024)+” MB \n”);
jTextArea1 .append(”Usable space : ” + (f11[i].getUsableSpace()/1024/1024)+” MB

\n”);
}

tabberMenu.addTab(”Drives”, drives);

Runtime runtime = Runtime.getRuntime();

long maxMemory = runtime .maxMemory () ;

long allocatedMemory = runtime.totalMemory () ;
long freeMemory = runtime.freeMemory () ;

jTextArea4d .setText(”"Memory Alocated by Java VM :\n\n”);
jTextArea4 .append(”Free Memory : ” + freeMemory / 1024/1024+” MB \n”);

jTextArea4 .append(” Allocated Memory: ” + allocatedMemory / 1024/1024+” MB \n”");

jTextArea4 .append(”Max Memory: ” + maxMemory /1024/1024+” MB \n”);

jTextArea4 .append(” Total Free Memory: "+

(freeMemory + (maxMemory — allocatedMemory)) / 1024/1024+” MB \n”);

tabberMenu.addTab(”Memory” , memo) ;
Properties p = System.getProperties ();
Enumeration keys = p.keys();

while (keys.hasMoreElements()) {
String key = (String)keys.nextElement();
String value = (String)p.get(key);

jTextArea3 .append(”\n”+key+”: "+value+”\n");

tabberMenu.addTab(”Java”, javaPR);
jScrollPane1.setViewportView (jNetworklnfo);

try {
String str12 = "";

InetAddress address22 = InetAddress.getLocalHost();
DecimalFormat twoPlaces22 = new DecimalFormat(”0.00”);

setJMenuBar (jMenuBar1) ;) ;

getRootPane () . setDefaultButton (okButton) ;
pack ()

java.awt.Dimension’ screenSize =

java.awt. Toolkit.getDefaultToolkit().getScreenSize();

java.awt.Dimension dialogSize = getSize();

}

setLocation((screenSize.width—dialogSize .width)/2,

(screenSize . height=dialogSize . height)/2);}

public void ‘actionPerformed(java.awt.event. ActionEvent evt) {

private void okButtonActionPerformed (java.awt.event.ActionEvent evt) {

doClose (RET OK):}

private void cancelButtonActionPerformed (java.awt.event. ActionEvent evt) {

doClose (RET_CANCEL) ; }

public int getReturnStatus () {
return returnStatus;}

private void doClose(int retStatus) {
returnStatus = retStatus;
setVisible (false);
dispose () ;}

public static void main(String args|[]) {
java.awt.EventQueue. invokelLater (new Runnable ()

{
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8.5. Main Form

public void run() {
try
UlIManager.setLookAndFeel (”com.sun.java.swing. plaf.windows.WindowsLookAndFeel” ) ;

}

catch (Exception e) {
e.printStackTrace () ;}
new Mppl08059Info().setVisible (true);}});}}

Kwdikag 8.4: System Information

8.5.2 Windows Shortcuts

package mppl08059.classes;

import java.awt.event.*;
import javax.swing.*;

public class Mppl08059ShortCuts extends javax.swing.JDialog ({
/** A return status code — returned if Cancel button has. been pressed- */
public static final int RET_CANCEL = O;
/** A return status code — returned if OK butfon~has_'been préessed */
public static final int RET_OK = 1;
/** Creates new form AboutMppl08059 */
public Mppl08059ShortCuts(java.awt.Frame parent, boolean modal) {
super(parent, modal);
initComponents () ;
/I Close the dialog when Esc is pressed
String cancelName = ”"cancel”;
InputMap inputMap =
getRootPane () . getinputMap (JComponent.WHEN ANCESTOR OF FOCUSED COMPONENT) ;
inputMap . put (KeyStroke . getKeyStroke (KeyEvent .VK_ ESCAPE, 0), cancelName);
ActionMap actionMap = getRootPane ().getActionMap.();
actionMap . put(cancelName, new AbstractAction() {
public void actionPerformed (ActionEvent e) {
doClose (RET_CANCEL) ;}}) ;}
public int getReturnStatus () {
return returnStatus;
}

private void initComponents () {

javax.swing.JButton okButton = new javax.swing.JButton();
javax.swing. JButton ‘cancelButton. = new javax.swing.JButton();
javax.swing.JScrollPane jScrollPane1 = new javax.swing.JScrollPane();
javax.swing.JTextPane jTextPane1 = new javax.swing.JTextPane();
javax.swing.JLabel jLabel1 = new javax.swing.JLabel();
setDefaultCloseOperation (javax.swing.WindowConstants .DISPOSE_ON_CLOSE) ;
setTitle ("MMNMA08059 — MMZMNAHPO®OPIKH \”"\” — Windows Shortcuts”);
setResizable(false);
addWindowListener(new java:.awt.event.WindowAdapter() {
public void windowClosing(java.awt.event.WindowEvent evt) {
closeDialog (evt);
1)
okButton .setText(”OK”);
okButton.addActionListener (new java.awt.event. ActionListener () {
public void actionPerformed(java.awt.event.ActionEvent evt) {
okButtonActionPerformed (evt);
}

3
cancelButton.setText(”Cancel”);
cancelButton.addActionListener(new java.awt.event.ActionListener () {
public void actionPerformed(java.awt.event.ActionEvent evt) {
cancelButtonActionPerformed (evt);
1)
jTextPane1.setContentType (" text/html”);
jTextPane1.setEditable (false);
jTextPane1.setFont(new java.awt.Font(”Tahoma”, 0, 9));
jTextPane1.setText(”"<html></html|>");
jScrollPane1 .setViewportView (jTextPane1);
jLabel1.setFont(new java.awt.Font(”Tahoma”, 1, 14));
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8.5. Main Form

}

private void okButtonActionPerformed (java.awt.event. ActionEvent evt) {

}

}

jLabel1.setText(”Windows Shortcuts”);

javax.swing.GroupLayout layout = new javax.swing.GroupLayout(getContentPane());

getContentPane () . setLayout(layout); );

layout.linkSize (javax.swing.SwingConstants .HORIZONTAL, new java.awt.Component[]

{cancelButton, okButton});
layout.setVerticalGroup () ;
getRootPane () . setDefaultButton (okButton);
pack();

java.awt.Dimension screenSize = java.awt.Toolkit.getDefaultToolkit().getScreenSize();

java.awt.Dimension dialogSize = getSize();

setLocation ((screenSize.width—dialogSize .width)/2,(screenSize.height—dialogSize. height)

doClose (RET_CANCEL) ;

private void closeDialog(java.awt.event.WindowEvent evt) {

doClose (RET_CANCEL) ;

private void doClose(int retStatus) {
returnStatus = retStatus;

setVisible (false);

dispose () ;

public static void main(String args[]) {

java.awt.EventQueue.invokelLater (new Runnable() {
public void run() {

Mppl08059ShortCuts dialog = new Mppl08059ShortCuts (new. javax.swing.JFrame(),

true);

dialog.addWindowListener(new java.awt.event.WindowAdapter ()

public void windowClosing(java.awt.event.WindowEvent e)

System. exit(0);
1)
dialog.setVisible (true);

Pt
private int returnStatus = RET_CANCEL;}

Kwdikag 8.5: Windows ShortCuts

HONAOEDSY - MHMZ "MAHFODOPIKH" - Windows Shortcuts

windows Shortcuts

@ F2 Rename selected item

@ F3 Search for a file or folder

& F4 Display the address bar list in My Computer or Windows Explorer
@ FS Refresh the active window

& F& Cycle through screen elements in a window or on the desktop
& F10 Activate the menu bar in the active program

@ SHIFT+F10 Display the shortout menu for the selected item

@ CTRL+ESC Display the Start menu

@ SHIFT+CTRL+ESC Launches Task Manager

@ SHIFT when you insert a CO Prevent the CD from automatically playing
& WIN Display or hide the Start menu

& WIN+EREAK, Display the System Properties dialog box

& WIN+D Minimizes all Windows and shows the Desktop

& WIN+E Open windows Explorer

@ WIN+F Search for a file or folder

& WIN+F+CTRL Search for computers

& WIN+L Locks the desktop

& WIN+M Minimize or restore all windows

& WIN+R Open the Run dialog bosx

& WIN+TAE Switch between open items

Lo |

[ Cancel

Zxnua 8.7: Windows Shortcuts

8.5.3 About

{
{
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import java.awt.event.ActionEvent;
import java.awt.event.KeyEvent;
import javax.swing.*;

public class AboutMppl08059 extends javax.swing.JDialog {

22

25

28

31

34

37

40

43

46

49

52

55

58

61
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67
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/** A return status code — returned if Cancel button has been pressed™*/
public static final int RET_CANCEL = O;

/[** A return status code — returned if OK button has been pressed .*/
public static final int RET_OK = 1;

/** Creates new form AboutMppl08059 */

public AboutMppl08059(java.awt.Frame parent, boolean modal) {
super(parent, modal);
initComponents () ;

/I Close the dialog when Esc is pressed
String cancelName = "cancel”;
InputMap inputMap =

getRootPane () . getinputMap (JComponent.WHEN_ANCESTOR OF FOCUSED COMPONENT) ;
inputMap . put (KeyStroke . getKeyStroke (KeyEvent.VK ESCAPE, 0),-cancelName);
ActionMap actionMap = getRootPane () .getActionMap();
actionMap . put(cancelName, new AbstractAction () {

public void actionPerformed(ActionEvent e) {
doClose (RET_CANCEL) ;
}

1)

}
/** @return the return status of this dialogs—~ one~of+RET_OK)or RET_CANCEL */
public int getReturnStatus () {
return returnStatus;
}

private void initComponents () {

javax.swing.JButton okButton = new javax.swing.JButton();
javax.swing.JButton cancelButton = new javax.swing.JButton();
javax.swing.JScrollPane 'jScrollPane1 = new javax.swing.JScrollPane();
javax.swing.JTextArea jTextAreal = new javax.swing.JTextArea();
javax.swing.JPanel jPanel1l = new javax.swing.JPanel();
javax.swing.JLabel jLabel1 new javax.swing.JLabel();

setDefaultCloseOperation (javax.swing.WindowConstants .DISPOSE_ON_CLOSE) ;
setTitle ("MNMNA08059 — MMZMNAHPO®OPIKH \"\” — About”);
setResizable (false);
addWindowListener (new java.awt.event. WindowAdapter () {
public void windowClosing(java.awt.event.WindowEvent evt) ({
closeDialog(evt);
}

1)

okButton.setText(’OK"™);
okButton.addActionListener(new java.awt.event. ActionListener () {
public void actionPerformed(java.awt.event. ActionEvent evt) {
okButtonActionPerformed (evt);
}
M

cancelButton.setText(”Cancel”);
cancelButton.addActionListener(new java.awt.event.ActionListener () {
public -void actionPerformed(java.awt.event.ActionEvent evt) {
cancelButtonActionPerformed (evt);

}
1)

jTextArea1 .setColumns(20);

jTextArea1.setFont(new java.awt.Font(”Tahoma”, 0, 11)); // NOI18N
jTextArea1l.setLineWrap(true);

jTextArea1.setRows(5);

jTextAreal .setText(”");

jTextAreal.setWrapStyleWord (true);

jScrollPane1.setViewportView (jTextAreal);
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8.5. Main Form

jLabel1.setHorizontalAlignment(javax.swing.SwingConstants .CENTER) ;

jLabel1.setlcon (new

javax.swing.Imagelcon(getClass () .getResource(”/mppl08059/images/infoStart.png”)));

/1 NOI18N

)

getRootPane () . setDefaultButton (okButton);

pack () ;

java.awt.Dimension screenSize

}

private void okButtonActionPerformed (java.awt.event.ActionEvent evt) {

doClose (RET_OK) ;
}

private void cancelButtonActionPerformed (java.awt.event. ActionEvent evt) {

doClose (RET_CANCEL) ;
}

/** Closes the dialog */

private void closeDialog(java.awt.event. WindowEvent evt) {

doClose (RET_CANCEL) ;
}

= java.awt. Toolkit.getDefaultToolkit ().getScreenSize();
java.awt.Dimension dialogSize = getSize();
setLocation ((screenSize.width—dialogSize .width)/2,(screenSize.height—dialogSize . height)

private void doClose(int retStatus) {

returnStatus = retStatus;
setVisible (false);
dispose () ;

}

public static void main(String args|[]) {
java.awt.EventQueue.invokelLater (new Runnable() {

public void run() {
AboutMppl08059 dialog

dialog.addWindowListener(new java.awt.event.WindowAdapter() {

@Override

public void windowClosing(java.awt.event. WindowEvent e) {

= new AboutMppl08059 (new javax.swing.JFrame(), true);

System. exit (0);

}
1

dialog.setVisible(true);

}
})s

/1 Variables™dectaration do not modify //GEN-BEGIN: variables
// End of. variables- dectaration //GEN-END: variables
private int returnStatus = RET_CANCEL;

Kwdikag 8.6: About
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HNMADS05Y - MME “TIAHP!

X

8N OC=1/0/60\a8 Ce |

NMME "MNAHPOGOPIKH"
MONADB05 NANENIZTHMIO NEIPAIA
i

Copyright () 2003-2011 jMonkevEngine

All rights reserved,

Redistribution and use in source and binary Forms, with or without

modification, are permitted provided that the following conditions are

met:

Redistributions of source code must retain the above copyright

niotice, this list of conditions and the following disclaimer.

Redistributions in binaty Form must reproduce the abowe copyright

notice, this list of conditions and the Following disclaimer in the

documentation andfor other materials provided with the distribution,

Meither the name of ‘jMonkeyEnging’ nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior writken permission.

THIS SOFTWWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AMD COMNTRIBUTORS
"AS 15" AMND AMY EXPRESS OR IMPLIED WARRANTIES, INCLUDIMG, BUT MOT LIMITED
T, THE IMPLIED ‘WARRAMTIES OF MERCHANTABILITY AMD FITNESS FOR A PARTICULAR.
PURPOSE ARE DISCLAIMED. IM MO EYENT SHALL THE COPYRIGHT OWHMNER. OR.
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDEMNTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF LISE, DATA, OR
PROFITS; OR BUSIMESS INTERRUPTIOM) HOWEWVER CAUSED AMD OM ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT {INCLUDING
MNEGLIGENCE OR OTHERWISE) ARISING IM ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EYEN IF ADYISED OF THE POSSIBILITY OF SUCH DP.I\"IP.GE.l

[ 04 ] [ Cancel ]

>xnua 8.8: About
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