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ABSTRACT

I

This special problem concerns with developing shooting game in the battleficld

presented in 3D. This game has a realistic environment that players play in an actual battlefield

by using their weapons to eliminate all of theirs enemies. Players are able to select map and

character in different battlefields. In addition, this game supports multiplayer mode to increase

player's motivation and entertainment. The software project is powered by Microsoft Visual C++

NET including three engines : Irrlicht engine, RakNet engine and Audiere engine. It entertains

players with realistic graphics and sound effects and supports multiplayer mode over the network.
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® API Text Viewer
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® Spy++
® Win32 SDK Tools
® OLE/COM Object Viewer
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int call();
void main(){
int a;
a = call();
}
int call()

return 5+6
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#include <stdio.h>
int call(int a, int b);
void main(){
printf{“answer = %d\\n", call(10,20));
}
int call(int a, int b){

return atb;
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typedef struct person{
int age;
int height;
int weight;

}person;
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typedef struct _person{
int age;
int height,
int weight;
}person;

person pl5];

pl0].age = 25;
pl0].height = 170;
plO].weight = 68;
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pl1].height = 165;
pl1].weight = 70;

pl2].age = 36;
pl2].height = 175;
pl2].weight = 65;

p[3).age=31;
pl3].height = 168,;
pl3] weight = 70;

pl4].age = 27,
p[4).height = 172;
pl4].weight = 69;
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#include

class Person{
int age;

void setAge(int a){

age = a;
}
void show Age(){
printf(“‘age = %d\\n”,age);
}

void main(}{

Person p;
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\’setAge\’ : cannot access private member declared in class \’Person\’

\’'showAage\’ : cannot access private member declared in class \'Person\’
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void main(){
Person p;
p.setAge(25);

p.showAage();
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int age;
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}
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class Person{
public:
int age;
void setAge(int a){
age =a;
}
void showAge(){
printf(*‘age = %d\\n”,age);
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FUNTIZIMATI04 Irlicht Enginedaldnuiunsoeiy API inanvareiaIivhaw
Y
1évunn platform
. g ' da 44 v &
3) Driver problems Wuilyvitou NINATLUN user WADUVD 10D
9/ é U "a 14 ] . ' Y
1% 3D software Failaymiaulnaiiinonms ludanguves driver uag luaiveayy
. . ) & 2 g Vg ¥ A . a vy ¥ A A
driver version 119 Faluouduilez 19419 arwnsniden driver fozld ldios iloina

14
Ty

2.6.3 Platforms

1 1 o A o 4 ° 4
Imlicht Engine 1WA Platform 18 Platform %is Tudsaansaianlduy

Platform ¥1ANN 1 Platform 14

® Windows 98, ME, NT 4, 2000, XP, XP64

® [inux
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Platforms DU 15U MacOS 1Agnasnuuy 13uds uada 1Ty implement
' a4 ) @ Y A ) g ~ ] 3 v o Y 9
Tdsunsuwesezidiou Code dmfunuveufufissuaniufouriniu Jufawsosulduy

1o o 4 1 v A
N9 Platform Tag luduludou/feunilas Code uduaus sviaifun

2.6.4 Materials and Shaders

LY = ’d o Ll A
Tufinuamnsalumsadna environment Aiinuanaseldotnasiagy deluey
2 d a4 . ° ¥ A 3
U921 material SN I HRON 1%
& . LY . . . @ ' 1 ° .
¥4 material UTNAIVEN11N fixed function pipeline ( AIBHIUFUNT1IN light mapped )
LALU9RU19A DAY programmable pipline (normal mapped/parallax per pixel lighted materials
4 y - v o o 2
for example) ¥91uilogiiu 3D Hardware 147117047 iudseuisohoznan materials 11492
Uszinn T scene 18 lag Lififlgnilas uag iein1s 14 material HAven13 feature 7t Hardware
] ) 3y
Timusai1a
14
a o . [ [ a . . . = t
1PUIUVLIAM fall back materials 131¥ unot1e15Aa I &1 built in materials 3113
Y =1 aA o A 1
oawe vl 1aRe N5y material 1o 1911914 imricht engine 149U runtime Tay
Y y ¥ [
l1idp9%1n15 modify #50 recompile AnouUIU1A WA shader languages 305U TnTlagiiu
1aun
® Pixel and Vertex Shaders 1.1 to 3.0
® ARB Fragment and Vertex Programs
® HISL

® GLSL

2.6.5 Scene Management

713 Render 14 Irrlicht Engine 9291101319 hierarchical scene graph #ﬁ Scene
nodes 92NUAAAT nodes gu9 MumsiAdeuiveasiu Lazfadon children node Y 4WINTY
14léa the viewing frustum LA EINITONING collision detection 114 scene node mmmgﬂ“l“i’f’
Lﬂué‘fmdwwmi:ﬁuci?ymjmﬂé’m, mulueims, neusnoIms dnyazlasenszgn s
donTnvoni) gy

Gluﬂiﬁﬁyirricht engine A1307INIAAY indoor scene A1 outdoor scene  1ABH1Y
AANNAU LLﬂ:ﬁﬂlﬁl programmer ﬁWﬁﬂﬂ?‘UﬂM?{WiN‘] 14 scene "lﬁ'atim?mﬁ ‘5ﬂﬁt’ﬂ Programmer
feanansoimsiuAud e e msizh Tusunsuwesamnsa 1 node v A 18109

Y
59104 mesh and texture loaders, GUI elements 9NAY
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2.6.6 Character Animation

Tuilaq1iuil Character Animation fignldeg 2 Uszian Ao
3| .
Morphing target animation : Meshes wWunis interpolated UYL linear 910 frame
2 Q@ @ 4 a g ' P . Y o
wiia 1fa frame 6a 1)) F9331gn ¥ lununszga Quake aaulu imricht engine 33 1931 Ao
import file A8 .md2
§ = Qo ¥ ' L é o
Skeletal animation : ﬁumwgﬂ%ﬂmiTﬂvﬂm%amaﬂu %9 Irricht Engine 3¢9
A A o ~ QR a . Y o =
Taens Tviaa file ana .ms3d H39 .x HINUYUINNLIIVSUAANA objects Glmmmﬂmﬂaﬂm
y & ' . a Y o oA 4 o A4 A 4 A -
FIWMYUUT 20 NUYU mmﬂmqﬁwmummaﬂmﬂa FIUUIZIAADUNAIUNITNADUNUDIND
9 & 4 a . dy Q 9 = = \ @ A ] 3
738 PINITUAAR object ummim"lﬂiﬂammmu code INUULAVTTINARADANIUY
vllodsl ¥y w 0 WS AR RE Yy A ,
Programmer mnnJuﬂmgmmﬂumimammmu ﬂ']LﬂTvlllﬂ@Qﬂ'ﬁ QRIN AT
o 9 Qy Py A v g A 9
Wims lvian file m"lﬂiumu%uua:‘lﬁmummmimmmnumwmwaum

2.6.7 Supported Formats

] Sy Yo o $ 1 Qy ¥

fi file formats MR Id5UNTTRITUIEE A1130gN load giouTuld lAunse

' 4 ! [+ 0 [y @, . A
Tao'hideagn Convert iien/douiily format 1aq dmfunsldaudy imicht engine duilu

1 Q/ aq 9K s v 4 o A o . . oo
nsvetsendanarildlunsWanuny 1dniamiie §119u file format  irricht engine 58951

Y A 4 4 v ¥, . . Sy e

RN ooy Mngaidoan13 4 iricht engine M11150 Tna file format lanndalifing

o L% J d o
sosvulnilagiiu quannsadeundugeiumas 14

Textures file formats ‘71 Irrlicht Engine sm%’n“luﬂwﬁ’u Ao
®  Adobe Photoshop (.psd)

® JPEG File Interchange Format (.jpg)

® Portable Network Graphics (.png)

® Truevision Targa (.tga)

®  Windows Bitmap (.bmp)

® 7soft Paintbrush (.pcx)

Mesh file formats 91 Irrlicht Engine im%’ﬂuﬂ%qﬁ’u o

® 3D Studio meshes (.3ds)

Alias Wavefront Maya (.obj)

Cartography shop 4 (.csm)

COLLADA (.xml, .dae)
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® DeleD (.dmf)
® FSRad oct (.oct)
® Microsoft DirectX (.x)
® Milkshape (.ms3d)
® My3DTools 3 (.my3D)
® Pulsar LMTools (.Imts)
® (Quake 3 levels (.bsp)
®  Quake 2 models (.md2)
wen NIy Saiidn exporter 113U 3D Packages fifdufition @¥u Blender,

& '
3DSMax, Gilels], ..) @agnsan 13oglu SDK 1da

2.7 RakNet Engine
o ~ o~ % ° ) ] n’: .
Wue Tenaiuayun15M11uDAT0U1w 19 Berkeley  Sockets  1tag Windows
¢ A a o a 4 o 3
systems “Winsock” Taufigatlszasdiiio Ifusndindudreqamnsofadodedstiula eau
A ~a ¢ A @ A s/ 1 o o ~ dy
inTeenouANanIAuItu uaglurau nioudusruuszuudunesiua Taved loioe
LY 9 ¢ v d 1
miyayumsiiuseunuesu ladediudujduuy  lTaslianuamusanuraivyszms
3 @ ¥ '
Adwiuldun
a A LY o i o
o fszAntamgs Tavamnsadefudeyaswanunnld Tavlsuuuaiaa
A 4 9
ioadniley
= o
o finnuEoge

au 7y A do o v ny vy
o ffenduiugrunduiiuasesiulieguds

A ' 3 o o Y] A '
srupUIes et sasaualssianeen I u2 Ussiannang 1aun uuunsoede
A d ad 4 . & 3 & A
15049 ( Peer to Peer ) Lmziwu"lﬂmaummﬂnm( Client / Server } H¥IMY 2 52 UUUILY
an = "o o an Hq ¥
353 Implement Auandradueenly na3smsuaz s lanoa ( Protocol ) Nl4 1y RakNet

[ 4 ¥ 14
o s [ A o]
AUUALUMTVNNUYDITSVUT 2 LL"UU‘LI'E)U'NLWJJE‘IJLLUU
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Client Client

1 o s s ad s
511 2.23 naasnsiouuy ladeundsnnes

ToaoUnAnd155 11 Client/ Server axlimshinunilszansnmganiiszyy
Peer to Peer
24 o/ % o 'Y
Filegiiuinmadsiaveaiiang ( Packet ) wanumsguuudieiu  Taold
o M o a9 A ' [y
115 Taneasis UDP 1az TCP Tagvia UDP uag TCP AvyiideAnanaivean
- TCP iifende iuTisTaneanidlunsadlnand  uhszion18 iAol Fas
v 9
feynveanuiiianymzifiuaaiu ( Stream ) Foiunmdsdoya fimnsuiudounisdoya
o
ponidunfininaes
d' Iy [ 9/ o/ 1 9/ P~
- upP HulisTaneafmngdmsums 1Faunmaninnni1 TCP s izUayady
[ v Q ] ¥ ' o o ] v 1 a a
assamsnsdaunuiumanailiihedensuisfeyadmivds ndedrelsfiam UDP A
denaidyvusuiu Tdun
1 1Y [ o o v <2 9o
e imursasusesldimiamnanaiesdegiy
1 o/ o _ @ v o/ v 9
e lifinsSusesdraunauniavesnisasvayn
A [ 9 9 J 1 Pt Y
e UDP iimsiusesnugndesvestoya ud hifinsmvgurieflesduns
anAmvenannes viemsanasunsmsiasumiasdeyaszninds

doyn
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ro Y A A o1 g o v - a
Tidwiludostimseudonsunmunsomauld suniiouazalunim
'ﬂ a g 't @ 4 4 4 . %
dueTawdamin lifimsflosinlusosdlvzfssaonmsgnuean

' ' 1 & o
msdadoyavz lufinsnrugunszuauds (Flow Control ) Faiiume I

3 L ¥ ret a a
Tuwnensedadeyaldedia ludfidss@nsam

a o d 9 = Yy > 4 Yo 9 a
1NNNATNIVININUAILIH UVBALALUDITOUDING TCP 11ay UDP %9 RakNet Vlﬂu']‘ﬂ@ﬂ

¥ ¥
voaa 2 TdsTaseamnsauPidenulasezdanmsilynuiiosduves  ubp  1dilA

[

to o Y y 1 ¥ a @ 4 [y T
gvannTdsunsuliswludesdamsiSounaiilios Taedanana il RakNet 9zdams i laun

o

19 o Yo v g 2 9
ﬂ']ﬁﬁ\?“ll'f)?;l‘ﬁvlﬂﬂﬂﬁiu ‘iJUﬂ')']"U'fJHﬁﬂgﬂﬂfﬂ i1
=1 % 4‘ o @ [ 9 o wa d' q' S oA
Nﬂ'ﬁ%ﬂﬂ'ﬁlﬁ?Nﬁ’]ﬂnﬂ’]ﬁﬁﬂllWﬂmﬂiﬁ@ﬂIuNﬂ !W@lWNﬂi%ﬂ‘V]ﬁﬂ’]Wﬂ'ﬁ
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a o = Y ' ' P Y ' =
Ni%‘UUﬂ'ﬁﬂ@\‘lﬂuﬂ'ﬁLﬂﬁUullﬂﬁQ‘U@HﬁiZﬁTN'CTQ ﬁTﬂ?Jﬂ’]ﬁlLﬂul‘Uﬂ'ﬂuﬂQ

7

U

=g}
e

(3]
=] Y 9y a ]

UNMTHAINVDNANAIAND U

~ @ 4 o 1 @
fimstamsisesnnusilumsds uazlostumsgnawainmonsn

fimsdamsiFeansniugunszuIuMsdsdaya ( Flow Control )

=) =) '

¥ [
UONINTI RakNet Selidadmiion1 API 41211/ 1dun

A g ~ A 4 ) ~ A
RakNet ﬂglwu"ﬂ@yjaﬂ'ﬁﬂ')Uﬂ?JlWUthJﬂ'lUﬂﬁﬂﬂlu‘lgﬂﬂlﬂuﬁ‘VI'CTQ Wwomey

iy API 9U9
o a AN 1o d
RakNet %zmmi“l%'mu HUUIAA w"lmmﬂuaaﬂ
o A ] a A T [V ] o
RakNet 'CT']Nﬁﬂ‘ﬂ'lﬂﬁL‘B@Mﬂ@tlﬁgﬂﬂmﬂﬂﬁL‘B@Mﬂi)llﬂﬂtﬂﬂﬁ’mlﬁ’)
[ 4

RakNet Tinnuammnsalumsiamsdudamnaduldidueoied

] 1 9
VAN 1FU

AINTINITOHDNUDI RakNet

v
ANUAINITONANUBY RakNet ﬁﬁuﬁuuﬁaszuu Peer to Peer 0% Client /

Server 1nom3isonld1nHansun RakNet nson 1318

- 10 Completion ports

a va a L = o s
Tuszuuliiansiulad ssfinalnalumsiSonld 10 Port Aumisans

4 ' A ' ' o | ¥
L‘?FJ‘JJG]Q ( Network Card ) ‘NﬁWﬁﬂLiUuLmzmu‘i’JJEJ‘J;lJﬁi]1ﬂ1‘iu’wﬂ’ﬂmn"lﬂ1ﬂtmﬂ

A : [ @ e 9 Ao o v
FINNUUILADYIANIINUINTA ( Thread ) mlmi?aamamagammwmmseeg
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. g " A 4 4 2 ¢ ¢
( Waiting YFunsamatazgninueglu aouusuna ( Common pool ) G313 ladioun
ad I'4 ] @ o Y LY do
uazidsHinessz 1dwas iy ( Share Pool ) Thldsamsduladieuniswauuinld
1 = QoA
2019052 ANTN N
- Remote Procedure Calls
o o o ] Y a a
MldeunsaSondandumesquuszuudun 1d TaoSonldnninaniuy

. Y Aé dyo
( BitStream ) Tasaunsoldtudeyaldnnunanndszian Famsld rRec i

= b4

Famsfuunang 1NN M snazdesadeduenlssnnunamaes
- Timestamping

9 1

d d . A a Y A v
Iminaaus ( Timestamps ) Avmisutlzgadoyainsediana lilduunmnands

Y

v Yo

) [} 14
woldmsuanugndosvesmsauiiedeyalilfedsy  samidsnruguanuuaneda

o A A vy
YOIRaeN (Clock ) uumimeuq‘uuszuﬂmﬂmu

- Global Data Compression

]
S 1

a 4 ' [
RakNet fﬂ?J'liE’l'JLﬂiW&’Hﬂ'l‘ifﬂiW‘ﬂi‘UULﬂ?ﬂ‘lﬂﬂ LLﬁ&’ﬁUJ'l‘iﬂ‘]‘j‘]J@ﬂHﬂ TINTU

A ¥t d A4 q vy y wyd £ ' a 4 o q o Yo
w3ovwlntivinadnauieddoyadaladmn  wamsiuuutissi idediuuay

L'

) E 1 o
dadeeld cru lunisiszaawamniulumsosnsvia

- Automatic Memory Synchronization
fwmthiiasemdeyalumiwanud Famniimsnldeulaseinns
$an1s Taonsdaumana Ui imSadin ( Remote System ) sitoudludoyald
gnABIAsINY
2.8 Audiere Engine
ICLH (Audiere) A9 uewwqu?uiﬂsuﬂsuﬁumasﬂwﬁ (Application Program Interface)
madudesszaugs Sumunsomu g dvaegiluny hiteein g
® Ogg Vorbis
® MP3
® FLAC
® uncompressed WAV
® AIFF
® MOD
® S3M
® XM

e T
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o o a . o d o ' .
dm35U 00/ 18 1016WMN (audio output) Y89 BBIAES ATUAYY TAIAYIIA (DirectSound)
a o o wa a 4 =) 4
30 F1DUBN (WinMM) uu seuulfiians 3ulad (Windows), Tewoaiea (OSS) uuaynd

(Linux) 182 $AIU(Cygwin) 1182 10a0A 10107 (SGI AL) VU 8N (IRIX)

a ¢ d da a o o A 2
201A0s 111 Totnu ¥oa (Open Source) N AUANT LUV LBAYINLDA (LGPL) Fanaoha
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% 4
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e ayuayumslTouss nlaeunilas o vnrwanuiINuveuFU
o P} Ao 13’
® miuayy ansuved e NMvuaIues

L ﬁﬁumu Python, Delphi, Java, XPCOM (JavaScript in Mozilla) "lnﬁﬁs (bindings)
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3.2.2.1 Jamadazns 1N ( Character )
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3.2.2.2 uaaueun ( Map )
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o N A
719 3.8 vaadluwaupug 2

31 3.9 naaaTumanpunig 3
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~
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N | N
Engine ldun

- Trrlicht Engine dmiuguaiaana MW ( Graphic Engine )

o % 4 ad .
- RakNet Engine @ wiuguaiieamansn ( Network Engine )

- Audierc Engine 5111‘§Uﬁ]lliil§ﬂdlﬁfld ( Sound Effect Engine )
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3.3.1 amanannivlulusunswy
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Game.cpp

o - ' 9 a 9 Aa o
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GameCharacterManager.cpp

A A o
AUAIBINITLADNAINS AT

GameEnemy.cpp

taweniledoyauazunum Angaaluny

GameEnemyManager.cpp
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1. szuuﬂﬁﬁﬁms Microsoft Windows XP Professional
2. WUu21l5¥878 CPU 1.0 GHz
3. WUIUANUIINANYUIA 256 MB
4, VGA Card 12801148 10UMSATUIA 64 MB
5 wieaNudITesReanuiande liudina 50 MB
Y @ A . &
6. Aol vy OpenGL #30 DirectX 9.0 ¥u ]
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I5M5AAFTI NooB Nerame 11i

1. Su'ld Setup.exe 93151 uiiv0d N

B

¥ Noob Setup

[

% Welcome |

Welcome to the nstallar for NooB 1 0

! ‘ Itis strongly recommended (hat you exit all Windows
: i programs before rantinuing with this installation

ifypuhave any other programs running, please click
Cantal, close the programs, and run this setup
agam.

{
i
|
i
Dtherwisse, click Next to continue. ;
i
|
i

[_Next > ] [ cancel | 5

! ¢
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1 ¥ 3 ]
2. iena Next udrezdhgiunondalifomstlou Sedld uazdeusiin
|
E‘ User Information
‘ Erter your user ntormation and chck Next 10 corirus.
i
Name:
; User ‘
jf‘ Company,
NooB Company i
i
i
| ’i
§
. [ <pack | L Next> | [ gancet | 'I
309 n.2 naasmdmstloudeuazusunvodld
] a4 ql: 0
3, dietloudoyaiaiwding Next sxifludunoumsidon path AdeamsasTilsunsy

TaoistonveaTisunsun 1% Ao 40 MB

Instaliation Folder
Where would you like NooB to be installed?

The software will be instailed in the folder listed below. To select a different
focation, either type in a new path, or click Change ta browse far an existing foider.

Instail NooB fo:

C:\Program Files\NooB ’

Space required: 40.0 MB
Space available on selected drive: 8.84 GB

[ <Back ) | Next> | [ Cancel |




k4 ’ [
4. Yude lihilunsdeniila TWaine§da ( Shortcut Folder ) uazidondl¥annsa

%14

| % NooBSetup

T

Shortcut Folder
Where would you ke the shortcuts to be nsiated?

‘ The shortcutitons will be created inthe folder indicatad below. If you donlwantto !
i usethe default foider, you can either type a new name, of select an existing folder ]
. fromthe hst

Shortcut Foider
} NooB vl i
! :
! !

(= Install shortcuts for cument user only

; () Make shortculs available to all users ’
g
[ <pack | [ _mWext> ][ Concel | 7
i L e i e s
U9 n.4 uaaansinonila Inamesaa ( Shortcut Folder)
3 ' o a 3/ — o a : i @
5. elluﬂauﬂf)'lﬂlﬂuﬂ'ﬁHﬁﬂﬂf‘ﬂﬁgl@Uﬂm@%aﬂ%$ﬂ1ﬂ1ﬁmﬂﬂﬂﬂﬂﬁuﬂ AININ

G e e AT R R

| Ready to Install
| Youare now ready o instod MooB 4 D

}‘ The installer now hias enough infarmation 10 insiall NooB on your comiputer
, The foliowing setings will be used:
i Ingtall folder C\Program Files\NooB
) Shorcut folder:  NooB '
zﬁ :
l Please chick Nextto procead wilh the installation. g
! ‘ ]

[ < Back ]ueu} ][ Cancel |

T T
'g'j‘lJ‘Y] .5 HEATWDZIDUATOYANITNINIINANININUA

it e
e x
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[
| Instaling Files..
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(
i
}
|

|
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(BHBNAAGBHEN AR AN o b
|

|
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k
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: :
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519 1.6 nanInITUIUNMSARAIIYSIUNTY

“

A a : d '3 1Y @
Lnﬂﬁﬂﬂﬂlﬁiﬂﬁuuimﬁ)gﬂi']ﬂQﬂUT‘ﬂﬂﬂ\iﬂTW

Installation
Successful

i
|
i
i

e

© The N0oB 1 0 installation (s complste.

% Thankyou for choosing NooB! '
t S 3
. Please click Finish to exit this instalier
< 3 .
4! s ’1
i ;
i : i
i 5 §
| | |
| b !
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