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ABSTRACT

The purposes of this research were to development the efficient computer assisted
instruction of physics in projectile motion for education by 3 dimension pattern and to compare
the physics in projectile motion achievement prior and after by using the developed computer
assisted instruction.

The sample consisted of 20 students select from the population employing the simple
random sampling technique. The population involved Mattayomsuksa 6 student during first
semester, 2002 academic year at Thewpinamg School, Bangkok.

Research instruments were the Computer Assisted of physics in projectile motion for
education by 3 dimension pattern computer assisted instruction and the achievement test in
physics in projectile motion. The achievement test comprised 20 item which have item difficulty
from 0.43 - 0.75 the power of discrimination between 0.25 - 0.78 and the reliability coefficient of
0.88

The results of the study revealed that

1. The efficiency of the computer assisted instruction was 85.25/87.25

2. The achievement of physics in projectile motion after using the computer assisted
Instruction was statisticantly higher than of the student prior to using the computer assisted

instruction at .05 level I
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2.8.1 DirectX Media Layer

UBANTIDNIN DirectX Foundation ﬁsm%’u Low - Level Functions 14473 DirectX Media
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2.8.2 Dire_ctDraw _

DirectDraw {h Components ﬁmuéuﬁ'mmsuﬁﬂmaﬁm Hardware laonsq
Y0R8 DirectDraw aé‘?‘ims’lﬁ'@'ﬁwuﬂﬂﬂmsijmmmmuan Hardware 18 Tag'lis
Wudesfinnmdifvrsuan Assembly Register 138911500304 VGA Card 18 udld
IrAadorIY DirectDraw UNU DirectDraw 1/52naud g Components 4 #2870y

2.8.2.1 DirectDraw Object Ry Object Mimif « (i VGA card

1%'111’114 Video Buffer

=h.

2.8.2.2 DirecDrawSurface 13y Object

2

2.8.2.3 DirectDrawPalette 3]y Object NTIANISAIY Palette

2.8.2.4 DirectDrawClipper 111 Object TinuRUEpIN Clip mw1ay

lunsey  HeddudanIngjuss DirectX 9 Return suffy HRESULT Fuihuimvuna
32 Bit Unufiey Retur 1y BOOL imileu Windows APT Wwa'lal Tat9s Declare aus hr
WURBSUAT Return 910 DirectDraw Ipdd 40 IpddsPrimary (Jusauinls Pointer 714895
DirectDraw Object (g Primary Video Buffer A1u8181

2.8.3 init DirectDraw

Hai%u DirectDrawCreate (uilerisuiildase DirectDraw Object WI5151ADTR7
UsnA® ID wB3 VGA Card lunsdlit 19 NULL s VGA Card #itldegsii
annsaifufngfi DDCREATE EMULATIONONLY 144350 Emulate %) 9 Features
Y03 Hardware 1t DDCREATE_HARDWAREONLY 13114 Hardware lunn Features
Undld NULL “]?\1 v Hardware Features 1uﬂi€lﬁ Hardware Support uaz14n15
Emulate 1uﬂifﬁ‘7; Hardware T1j Support W‘Ii‘lﬁlﬂﬂi{ﬁ"‘lﬁ 2 iy Address 481 fuls
Pointer 193581 Pointer to DirectDraw Object i Return 11910 Hafign dmsimes
3 wau Bl luewng dadealdsuiiu NULL miniy niwnSonilafou fuds S
@139 1 Return 213l DD_OK. #891n150314 DirectDraw Object TABINNUA Mode
NN RIUTWAUTENIN Windows i1t DirectDraw ‘Amﬁ‘lllﬂyiﬂtﬂ‘l’f’ SetCooperativeLevel
VY04 DirectDraw Object

hr= IDirectDraw_SetCooperativeLevel(lpdd, hwndMain, DDSCL,_EXCLUSIVE |
DDSCL_FULLSCREEN);

W1311iA03 hwndMain fie niieavesTilsunsy 198 DDSCL_EXCLUSIVE
W Flag maneda W lsunsuezmuguniheemonuie Fedoaldnaugdu
DDSCL_FULLSCREEN n@vziila DirectDraw 14 Mode Fullscreen t@yiie musola
11 Mode Windows 14826 Tau14 Flag DDSCL_NORMAL iy lunsdifias 14 Feature 119

} 4 ¥ td
oW hild 9 1miufdos Set Display Mode 1 Mode #doams Tunsdiild Mode
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800 x 600 & 16 Bit seNgUuvVMFAail
hr = IDirectDraw_SetDisplayMode(lpdd, 800, 600, 16);

dmaeuuiumsady DirectDrawSurface Object Haz1duny Primary Video
Buffer Tnulda1 Attributes Tid09msly Structure DDSURFACEDESC 118214 Method
CreateSurface Y94 DirectDraw Object

ddsd.dwSize = sizcofl DDSURFACEDESC);

ddsd.dwFlags = DDSD_CAPS | DDSD_BACKBUFFERCOUNT:

ddsd.ddsCaps.dwCaps = DDSCAPS_PRIMARYSURFACE | DDSCAPS_FLIP |
DDSCAPS_COMPLEX;

ddsd.dwBackBufferCount =

hr= IDirectDraw_CreateSurface(lpdd, &ddsd, &IpddsPrimary, NULL);

Wadl dwFlags 100 DirectDraw 119219 Tufadlaths Tunsdin ey field
ddsCaps 112 dwBackBufferCount

Haa ddsCaps.dwCaps 32 mMuA1Y DirectDraw ad Primary Buffer uagauise
a3 Off Screen Buffer 1RTnunsimua DDSCAPS _OFFSCREENPLAIN oy Wan
deackBufferCount Tnguens 1M Back Buffer fiozad19@a sy Primary buffer i

mnum) 4 Address ¥4 structure {t0$ lpddsPrimary Ty Method Create Surface
dwmsiiimeiiagatioszaanld wasdedliify NuLL mmsnmu“luv,}mmﬂeu A
Wﬂlu‘]IﬂillﬂiUﬁ'lll'ﬁﬂ Check Error ‘lélﬂaﬂﬁnﬁ'l Hmmﬂmuwmuu ﬂW%’ﬂll‘Vli)"'J'lﬂ
HMNAIVU DirectDraw

2.8.4 MINANMNAIUY DirectDraw

MINAATNAY DirectDraw 7111%"?118')5 ‘If\ﬂlﬂﬂw')ﬁllﬂ')1115')?]15')11?]?‘9!10ﬂ'LI ]

’J‘ﬁYN'lU‘ﬂi‘[ﬂﬁ"m‘iﬂﬂﬂlﬂ(lﬂ'l]ﬂ'li’nﬂﬂu Windows ﬂi) 13! Method GetDC Y94 DirectDraw
Surface Object

HDC hdc;

hr = IDirectDrawSurface _GetDC(IpddsPrimary, &hdc);

Tagazdeaimsve DC n‘lmm;ﬂlﬂuﬂizm"lu Windows 91 DirectDrawSurface
#ifi pC 1oz pe vomtheerianthee mﬂuu‘lﬂanwmsuﬂwm Windows Tunis

'J1ﬂ§‘1j mafnﬂmwmmnﬂmau DC ﬁ"m method ReleaseDC IDirectDrawSurface ReleaseDC
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ANN 2,10 UAAINITATININ Mark

Iﬂu“lﬁ'mwﬁ'?'mw“lmi'flu?msai’fmﬁumwﬁunﬁqﬁ:muﬂmwﬂ?q MW Mask foserded T
ﬂaumnm'lnnnmwﬂiaua"mw Mask uaztiiess nansuudatenie AlH80 M Mask aslyl
fiou mﬂumnmmmsmuaﬂﬂ FILOINUMIAMUARI Raster Operation FUTLNITYILY
Tuseauiia mtﬂnmﬂmsammmzummmmmsam'lﬂ Taoreududesiniudalenion
Niavesdidaiinisiiduiiu o uazfiavesdvnadineeiiaudy 1 dausdy q fezfinuanes
'l mmmumanmsnvuﬂa’ﬂﬂ oLt TUAIN M Mask TSl mwduda
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FIMIOTINITT I MUY NOT OR muumu'nLﬂu'cwnmﬂaﬂmﬂuamua“mumﬂuﬁm
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2.8.8 Cleanup DirectDraw Objects nououlysunsy

(380 Method Release ¥94 DirectDrawSurface Object 10U 1142 (380 Method
Release Y949 DirectDraw Object

IDirectDrawSurface_Release(lpddsPrimary);

IDirectDraw_Release(Ipdd);

DirectX t%uuifumuuﬁusmum CoM Fuffu Model M3ou Tsunsuuuy
Object Oriented UMITY yarlszasdues CoM fip rioly Object MTuVRY aunsoii
Uil 1¥ 18 lueung denvineufiamesniuilaglds Support COM #afiuane1afy
00P Tugdtiuun1u C++ Pascal n3o Smalltalk fin COM hifmuagtuuuniueuyes
#1791 Class Tavaziiurii Object 1nn1 uag lia1a1se Inherit Class coMm 4

COM 19 unIRAYDS Interface UNY interface AedofimuanisAndesendag Object
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AUATH Object (14#iBund1 Client ) $1asoaluiyy my1 coe Interface 9%IMiIOUAY Pure
Virtual Class ( Class ﬁﬁ Pure Virtual Method 19 Method ‘ﬁ.‘lﬁflmi Implement uﬂ'ﬂﬂéa
Method 1314 Class 19 9 11]1‘1’5') ﬁﬁuﬂ' Method '13i1} Property naai COM Object 1914
19 Hefdu DirectDrawCreate 92 14 Pointer U‘mﬁ}dﬁ"l (Ipdd ) Pointer ﬁ?ﬁylﬂu Pointer ﬁ?;
Tﬂﬁ Object N14dou i Pointer ﬁ")ﬁ’i!z%‘lﬂ'?i Interface ﬁ%‘ﬂ IDirectDraw ( 3 #7 I n’im’hq
i DirectDraw ) 11a% Interface IDirectDraw 92ARR0A Y DirectDraw Object TﬂU‘lJJ'mmm
(91819 DirectDraw Object #3® COM Object B4 9 Taoaseld
Ipdd -> IDirectDraw interface -> DirectDraw object itself

Taodta 1y Interface nils wimhfinwizvesdaues COM Object 1 AI9LAMISD Support
Interface lanaty Interface uﬁiadwﬁauﬁqﬂ #o9 Support Interface ﬁ%ﬂ IUnknown w512
e Interface ﬁﬁﬂﬁ'l‘?l' Alia Lifetime Y99 Object nazldm Pointer 11Jg3 Interface é’hﬁ'u 9
‘ﬁ Object 1%14 Support

Interface M)A Interface ( 5 ’Jll"/i‘! IdirectDraw ) 9$@94 Inherit 11910 IUnknown f191
Inherit il wnodents Secondary  Interface 923 Method Vindaumilou Primary
Interface uaznﬁ'u Method ¥4 Secondary Interface 1%y IDirectDraw Inherit 111910
IUnknown ﬁ'atfu IDirectDraw 923 Method A IUnknown 130U Method Yo
IDirectDraw 184 UBQ%ﬂﬁ"NHﬁQ IDirectDraw 93¢0 101115 09AN1S Lifetime U89 Object
1511?13?1‘11115 841 Pointer 1184 Interface 5'1‘! ﬁ DirectDraw Object Support 185 'mﬁ"'aﬁmm
aunsoRefy Display Hardware 9n@70

msisz ¥ com 11édunnn mneds nwnnoufiune 74 Support COM ¥
32889 Compile somLda 11 Binary Code (ilounu

typedef struct tag FUNCTION TABLE

{

int * func1(struct tagCLASS * this);

int * func2(struct tagCLASS * this, int i);

// other methods

} FUNCTION_TABLE:;

typedef struct tagCLASS
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AUATHLATZATUHUU ﬂggﬂﬁU\’ﬁ]”iﬂ““ﬂﬂ@ﬂ']"‘iﬂ‘lu”’nuﬂ Wﬂ?ﬁliﬂﬂﬂ']ullﬂazﬂ']uu%zi‘lf

v
unu x, y uaz z Wudidmua TaoSosmaudduluuuunu x, y uag 2 fail

/NN 2.17  paasdaulsenovuvednaes oy

2.10 M5 WaulUsunsNAI Direct3DRM Retained Mode 1458313 Simulation

M3Wou 1Ustns AW Direct3DRM Retained Mode (umsitiou Talsunsudoniun
aouames lavasiimsidonldilaiFuniomnoafiussyegaivly interface Direct3DRM Y04
Class DirectX Tavioiilu Interface nanlumsiau msizsuiudealdlaisunionseane
144 Interface Direct3DRM lumsa §’N Object Y89 Animation and Animation sets , Devices
Faces , Frames , Lights , Viewports, Materials 13uaw Tﬂuﬂaﬁ%uw?amﬁeﬂﬁﬁﬁm 1éun

2.10.1 DirectX :: Direct3DRMCreate

wihil : idiead192uls Pointer 1INAMILY Direc3D 1o liaunsaionls
Interface 1uszuv 3D 14

Msi50n14WaA$1 : LPDIRECT3DRM3 D3drm; Direct3DRMCreate
&D3drm);

2.10.2 Direct3D::Release()

i : AudszuuYes Windows wuhgszuy duadaunlidie 9 eenen

WiwANWET 9 Aoy Built Tusunsy oglu Display Mode 640,480 1€91g Mode
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800,600 tiie Built Haztileeene1n TsUNUADIAN Mode 640, 480 NAVINAWNS
Release A1 luauilsanqeon '

msisonldfandu : D3drm -> Release() D3drm = NULL;
2.10.3 Search Path

wd : AU File dhvineiidesmsinsGona path waziads

1. AddSearchPath()

2. GetSearchPath()

3. SetSearchPath()

M3U3EMARMLT Object Y84 Search Path

TCHAR StrPath = “C\\mssdk\\sample\\d3drm\\media”; (360 1% : D3drm >
SetSearchPath(StrPath);

2.10.4 IUnknow ::Querylnterface

msisonldileidu : RiD 8 e I ssuumswdes oy sty Interface 1@
Taofimsfmuntuieldiny Inwerface 1

2.10.5 IUnknow :: GetClientRect

wihit : SusveuaiiBainms Clip 499 Application ﬁé’%’s’ﬁuui‘i’u o ld
1i‘lu1:am‘ummms Render HAZMSUAAINAYBY Device 11114 Windows Mode

Msisemeadals GetClientRect(win &rc):
rval = D3drm -> CreateDeviceFromClipper(Clipper,NULL,
rc.right,rc.bottom,&myglobs.Device); g

if (FALSE (rval) ) { DISPLAYMSG (* Tiiamunsoa$19 D3DRM 1881507,
return FALSE; }

unldimme : 197 Windows Mode
2.10.6 IUnknow :: CreateDeviceFromClipper
i : o519 Device 189 Windows #191un1s Render amuunheedign

#31991n DirectDrawClipper Object Paramater : IpDDClipper #2115 5'm111m DirectDrawClipper

pGUID dudunlsfildunugunseld il dammy Application
Parameter: Width  #auls#i 19 muannunhevesdlas
: Height ﬁ";uﬂi'?i‘h’f'ﬁmuﬂﬂ'z‘nijqwmﬁ'hcﬁ'
: IplpD3DRMDevice ﬁ')tlﬂﬁ’?ﬂi}&lm Direct3DRMDevice

nunldmwe : ¥n1sea$1e Windows Mode
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- 2.10.7 IUnknow :: CreateDeviceF[omSurface
111?17; : ad Device ﬁ’h’ﬂums’ Render NMMWUUNI190 Fullscreen Mode
Yofmua : doaa$a Complex Surface fumnsessuga
\311117;1‘]’5’&%‘#11:: Fullscreen Mode
2.10.8 IUnknow :: CreateDeviceFromD3D
i : @%19 Device 7114lums Render mWuuntee i Mode vog
Direct3D Immediate Mode 11516115014 Device saufuldauuy  RM uaz M
2.10.9 IDirect3DRM: CreateFrame
i : 9319 Frame maussq‘lmm 111 Frame ﬂussmmm'lﬂu Wld
aslunin naedielidwady 3 9 UA9 19 nﬂamanmmnuﬂaﬂu Frame fOUAAY s
indeuiiang 9 NISMINY Frame 'umammu Fuswzannsoutaiy Frame Hon uag
Frame 309 ifefiozanunso ﬂﬂﬂquummn"lﬂ 1% Frame v03aQ A ussqag“lu Frame
v93ing B mamamm B ’mnm Aunz B nvnmaau"lﬂmunTﬂsunsumnuﬂ FIN1TUI5Y
Foumues Frame fivsdoutannni 2 il @ BUVINAIAI Frame #&n
myglobs.Sceen: rval=D3drm -> CreateFrame(NULL,&myglobs.Sceen);
if (FALSE (rval) ){ DISPLAYSMG( hiermnson$1e Frame #8n'18): return

FALSE; }
Mmsadn Frame 389 myglobs.Camera 14 Frame #18n
rval=D3drm -> CreateFrame(myglobs.Sceen, &myglobs.Camera);
if (FALSE (rval) ){ DISPLAYSMG( Tsirunsoad 1 Frame 589'18): retum
FALSE; }

2.10.10 IDirect3DRMS3 :: CreateViewport
i ‘! 4 LY 1
nii = 932 Viewport Sus e Iditun e NANNNHIUATSLIUMS
Render 1182
Y o . o Y 9y R . -1 ' oA
YonmMuA - Viewport sgnimualdegnisldms Clipping veiiuwii
s )
YBUWATUGA Clip ud2

i;,.,

l.’g
/ 1
A
1
I \
[
R e

]
%
&

Camera
k J

Viewport

2NN 2,18 uaray Camera Space
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Parameter : IpDev o DirectDrawDevice Object ﬁi‘i’f'agi

: IpCamera 104404 Frame atmfiemefindesuesey”

: dwXPos,dwYPos,dwWidth,dwHeight WARAG MUY Viewport UuFZUY

WAAYDY Device ( éhLmﬁaﬁﬁ'ﬂﬁﬁ‘luﬂ'n?qﬁ'uszummmwaumamw)

fruall

: IplpD3DRMViewport iU 11l5489 LPDIRECT3DRMVIEWPORT 78

Fodria:dradeduse wannsofonld Method IDirect3DRMViewport 14

933015110 : 15U Talsunsueglu Mode 640 X 480 Pixel 1At Device 92 Render

ﬂ'lWB(’JﬂlJ'l'Uu'lﬂlﬂU'Jﬂ'U Mode 640 X 800 lUﬂli'llllﬁUu‘UU'lﬂ'lJfNTﬂillﬂiuﬁlﬂiﬂﬂmuﬂﬁﬂﬁq

Sy 6’1wwnm%a‘lﬂsumu‘lﬁ‘lnmw fIBY Release fi1 Device Obj iUl Viewport Obj i

4
fiou uﬁ']ﬂ’ﬂﬂﬂu 'Hiﬂﬂ'lﬂf]\!ﬂ'lﬂlﬂTMlﬂﬂfN 114’(151\1 ViewPort 4111 1ma 81uﬂ1ﬂ']'111ﬂ']'1~‘1

UAZAUFIY0I Device IO Viewport

width = myglobs.Device ->GetWidth();

height = myglobs.Device ->GetHeight();

a$a Viewport  rval = D3drm > CreateViewport ( myglobs.Device
myglobs.Camera,0,0,width,height,

&myglobs.Viewport);

if (FALSE (val) ) // nafiad1aliduie { myglobs.binitialized = FALSE :

RELEASE (myglobs.Device); retun FALSE; }

2.10.11 IDirect3DRMS3 :: CreateMeshBuider

[) J v ] o
17 : 9319 mesh builder Object 413 wenszildmumsoSonldauly

IUTDARN ) ﬁagj‘lufhu'um IDirect3DRMMeshBuilder3 Interface 19 Parameter:
Direct3DRMMeshBuilder3 Object

IBNIN

2.10.12 IDirect3DRMMeshBuilder :: Load

. I ;
#i7 : Load 19108U8NAYBY Direct3DRMMeshBuilder3 YuuaaIfingi

Parameter : 1pObjSource fie. X

: IpvObjID Wit NULL iowe

: d3drmLOFlags  fimua3uiuunis Load
#2138 D3IDRMLOAD FROMFILE 0x00L
D3DRMLOAD_FROMRESOURCE 0x01L
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: d3drmLoadTextureProc {i}% F unction Callback 'ncl‘lf Load Texture "111 a1

Object ( Amuauiiu NULL 1)

:lpvArg  Amuaidiu NULL

158519 Child frame 114 Parent Frame és;fl Sceen

if ( FAILED ( D3drm -> CreateFrame ( Sceen » &childframe ))) goto
generic_error ; 113 Load meshbuilder 1df frame

if(FAILED(childframe->AddVisual(LPDIRECT3DRMVISUAL) meshbuilder)))
goto generic_error ;

113 ’nﬂﬁ‘llmﬂdﬂf’{ﬂﬂﬁ X-Y-Z rval = Camera -> SetPosition(Sceen ,D3DVAL
(0),D3DVAL(0), -D3DVAL(7));

if(FAILED(rval)DISPLAYMSG (“Isiermnsofmuad mumiave Frame ndepq
18

goto ret Withc_error ; }

ITMYU mesh 5OUUNU y ‘1’1'1‘] ﬂ'mn 0.03 Radius

if (FAILED ( childframe-> SetRotation (Sceen,D3DVAL(0)D3DVAL
(1),D3DVAL(0), D3DVAL(0.03)))) goto generic_error ;

2.10.13 IDirect3DRMS3 :: CreateFrame

WilT¥i - 4319 Frame 4020319 Frame 59990 Frame &0

Parameter - : IpD3DRMFrame %0 Frame 180 §1'145 18 NULL

: IplpD3DRMFrame 49 Frame smﬁ&wussflu Frame an

2.10.14 IDirect3DRMFrame3 :: AddVisual

wiiil 1 Object yAwiia 59081 X File 16 Frame

dotmua : Aoalimsad e Frame 30'1300u 59 Frame Fuszdesimstimun
AumaaziAaves Frame Vrouuds ldansousaiiuingld

Parameter : IpD3DRMVisual Obj iae4m31dae 111 Frame

2.10.15 IDirect3DRMFrame3 :: SetPosition
i : SMuARIMIYD4 Frame sevitegfidumislaves Frame nin
Parameter : lpRef 1d %ﬂ Frame ¥an

: vX, vY rvZ WOARMIMUNUY Frame HaN
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e
e
-
-
-

Frame Camera

MNN 219 UAANITAENAIN Frame

2.10.16 IDirect3DRMFrame3 :: SetRotation
Wi vy Frame T uunufisdmuaiounu x - v -z
Parameter :  IpRef 1‘&%@ Framenan
:rvX, vY ,vZ #17 Vector "v’i:.sW’fmms‘lﬁﬁ'mqmgu
: vTheta fimuﬁﬁmuﬂ“lﬁmmanu
2.10.17 IDirectDraw4 Interface DirectDraw
715158t #include <ddraw.h>  LPDIRECTDRAW4 ddraw;
Method:  DirectDrawCreate
Hfl"lﬁ :aia DirectDraw Object
mi"h’fnu : LPDIRECTDRAW4 ddraw; RESULT  rval;
Body : rval =DirectDrawCreate(Null,ddraw,Null);
if (rval I=DD_OK) return FALSE;
Parameter : null 1¥AnAeAUQUNSAM  DirectDraw Detect wuasIansg
AAABAUIZNIN DirectX Version 11 Ul Version 111
ddraw : 11y DirectDraw Object
2.10.18 IDirectDraw4 : SetCooperativelevel
'Hﬁ"lﬁ :wd Fullscreen Mode 159 Windows Mode
rval = DirectDrawCreate(Null,ddraw,Null);
nMsisonly : ddraw > Setcooperativelevel(hWnd,DDSCL__
EXECLUSIVE | DDSCL_FULLSCREEN );
M30 : ddraw -> Setcooperativelevel(hWnd,DDSCL. NORMAL):
#4d9n : DDSCL, ALLOWMODEX, DDSCL_ALLOWREBOOT,
DDSCL_CREATEDEVICEWINDOWS
DDSCL_EXCLUSIVE , DDSCL_FULLSCREEN
DDSCL_NORMAL , DDSCL_NOWINDOWCHANGES
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2.10.19 IDirectDrawd: SetDisplayMode

Wil fmusawazBoavosmisuansn i n
ddraw -> SetDisplayMode(640,480,8);
Audien:  800,600,16/32 1024,740,32

2.10.20 IDirectDraw4::Surface

2.10.21

Mﬁ'ﬁi @3 Surfgce

UsenIf : DDSURFACEDESC?  ddsd;

EX. LPDIRECTDRAW4 ddraw; LPDIRECTDRAWSURFACE4

IpFrontBuffer; LPDIRECTDRAWSURFACE4 IpBackBuffer;

a3191n390519 Surface Taus9m DDSURFACEDESC2 ddsd;

ddsd.dwsize = sizeof{ddsd); /M UAYUIAYDY ddsd
ddsd.dwflags=DDSD_CAPS|DDSD _

BACKBUFFERCOUNT; // fiivual#il Back Buffer

A MUAZULLLYOS Primary Surface

ddsd.ddsCaps.dwCaps=DDSCAPS_PRIMARYSURFACEI

DDSDCAPS_COMPLEX|DDSCAP_FLIP;

o %l‘N Front Surface ddraw -> CreateSurface(&ddsd,lpFrontBuffer,NULL);
a$131A390519999 Back Surface Torlsemmgantsves Back Buffer
DDSCAPS ddsc;fimuaziuunldiy ddsc:
ddsc.dwCaps=DDSCAPS_BACKBUFFER;

{300 Buffer Buffer i‘fumti‘lu Front Buffer (Flip) .
IpFrontBuffer -> GetAttachedSurface(&ddsc,&lpBackBuffer);
duden: Inssadn DDSURFACEDESC §igeit
dwSize  fvualudi 191 uR s
dwFlags fimuagiuuy
dwHeight fIMUARTIUYIVO Surface
dwWidth A 1MuanuN319U94 Surface
dwBackBufferCount fITMUAS1UIY Surface nag
IDirectDrawSurfaced::GetAttachedSurface
it - S mualiiinisadse Back Surface fionnse Fip 150N

Y o

vorimun : Aosimuaguuun iy ddse ( Back Surface ) fouGunis

1 4 t 4
o % o <1

v
493110 : TURBUMI AR Surface ©i v 1§ luszuu Full Sereen Mode  1v115
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. 2.10.22 IDirectDrawSurfaced::Flip
11171‘7; : Flip 5¥¥7 Front Buffer i Back Buffer
IpFrontBuffer -> Flip(NULL,DDFLIP_ WAIT);
DDFLIP_WAIT 19 DirectDraw 5081 Surface Aoy
Sodrin : Sunsumsady Surface } 191 Front Buffer 86191 ¥ 10
2.10.23 IDirectDraw4::CreateClipper
whil : adudaus Object i‘fuLﬁa%’ﬁﬂu¢’1'uuuumsﬁ'¢waunm
Usemadaduuunsifiu Properties ¥o4 Clipper
LPDIRECTDRAWCLIPPER Clipper;
ddraw -> CreateClipper(0,&clipper,NULL); 0 : g\i'lﬁﬁmﬂ‘)’f‘\ﬂu
&clipper : ‘T;aéi'auﬂsf'im'uﬂﬁ’ulmumsé‘fmauwmmw
NULL  : fualdidhu Null @ue
fod1ia : 9219y Windows Mode og10Rs L
2.10.24 IDirectDrawClipper::SetHWnd
wihi - deadndaunls Object Clipper 343311 fuiludemadisusuia
Iy Clipper Fon4: Clipper SetHWnd(0,hWnd);
T 3 {8 59091 DirectDraw uddndeginssiuaasmauaznsidou
Tsunsy 3 98 9214 Interface ndne 84 2 4UAB  A1l5 Object Y84 DirectDraw (fip9s
ausaidife Interface Fifoadostunisuanwald o Clipper 1azAUN}5 Object vde

Direct3D (#1098 aM15018184 Interface iR eatunas aan 1 18 dudu
2.11 MSABNIZUSIA NS WM UTAING 3 )

Tumsuaawwa 3 ARy msugawmai e hisnds  mazdeserdons
ﬂm'mm'auamuuﬂ"luu1n'11mnﬂsmumsmaaummmq m'lﬂumswmunﬁmsasmm
3 1A m.,moaﬁﬂsmm‘lumsmmmmnmmstﬂaaummmn‘lumﬂ 3 fdusazns Tae
donTilmsAnnammzued msiny ildnsuramanimianusiadady e Aoq
mnuﬂmﬂﬂixnauwugmmq 9 M5 (58071 Pointer Editor Iﬂuwuﬁaumswmmmu

2111 Yuaeumsiain 3 7

2.11.1.1M3AIMuA World wum‘v‘a‘h’f‘lumssaﬁu Object Fanua
Tumsihmiannlusunsy 3D Studio MAX R 3.1 Taodvaer$a World fiauil

nanmslumsvagei
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PNN 220 LAAINISAINUA World

r=3

2.11.1.2 adefteentlsenoud ey Surface st d il udaandend

Object 4AINAN Modify

Sub-Object jVettex ~;

EET . £ S e

1 Modify ﬁ> iy

AN 221 uarInsa$1e Object UATAIMUA Pointer

ﬂaﬂlﬁﬁ)ﬂ Edit Mesh nJauumma Selection Level 910 Vertex rflu Face naw1nuu1n

ﬂamaan Object NN Serface mmww 221

PMA 222 LAAINITHINUA Track
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A1 Bar 1Wa1ga Click #ifi131 Show Normals nmsrmuu“lﬁ'lﬂn i Flip  dsgiaedang

149 Show Normals u&2na Filp Serface winddnluneud 151018 World 3182 nds

R Export 111 *3Ds wdnhmsulasga iy * x el Program amnsanian'ld

wioudusrfndmun Pointer Taonsatiy Bo Tunudaudent Modily 1&29a 1151

Avansunn lavez ﬂmm‘lﬁ'"lm'nm‘iﬂﬁ‘luqﬂwnuamammnnﬂaﬂun1snmuﬂ Track
2.11.1.3 ¥ File Picture (Ve 14 lunsuansnnie Pointer 111911

2.11.1.4 324 File Sound e 19 umsiduiSoase Pointer #1411

2112 Sumeumsinoadaszuy ConZone Yoya

REERITETITE TPt cTeTpanes NS “”us‘iui‘luﬁxﬂ?’l’am’fﬁa%’auawnﬁ":ﬁﬁmm
s~u1un‘lnmmnﬂﬂmnwawanaﬁ'uuam“lmﬂ? el Az aninm  wimaudiuy
ﬂfmTﬂtm111Jﬂaﬂmhuﬂsmﬂanmmaswuﬂ'nu'h Tumsdnnageduiumsnndwmsy
Al lumsiiszdesluvms Up Grade 1n5099489a111164 madiate ld Rz U5 a,
uauaunu‘inﬂﬂumsvmaua‘lmi‘luvmuumi‘fu m‘lﬂﬂmnsummmﬂ1mm"lﬁ'amq
s e IdTise Tonhiduehann lag mmmmummﬂﬂu"hﬂ‘imumsmu'amiuuuu
tuldSndas  sdraty MsfuMsaEieuYDIF o AUIUAILVUSISUAA DS
hlsunsumm=umm‘nnmnum1131'T1lsunsuﬂmmamnunmmnummw’i‘lu

fmuﬂ1ﬂumsmmmsaunmﬁmmsmnwauamn 8 nndeyavesszuuiniiy
miloanui

wnomg  dlssnssuluaniady szmuﬁnﬁmmmuqamﬂsznauﬁ'u‘%aﬁ'mﬁ%ga

RB R
l TsunsuiSuduy
v

ﬂaga

.
m:'?ummih HARINANMSAIUIN FUMINMINANDE Mouse

v
Message Loop Uszuranailedy
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© 2.12 M3&319 Simulation 2D -3D @38 DirectX
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Deterministic Al Algorithms
Dx inistic algori are behaviors that are prod incd of preprogs d. For
example, if you take 2 look at the Al for the polygoa Astcroids demo Introduced in
Chapter 8, “Vector R: and 2D Trans{ " (shown in Figure 12.1). it's
very simple.

Fgure 2.t

The Avervin Al

MAicmuNcwidndMundsiin:undnmdimim with 2 random
velocity. This is a type of intellipence as shown here:

23teroid x ++ asterord_x_velocity;
asteroid y +» asteroid_y_velocity;

The aueroids have ooc goal: 10 follow their coune. That's it. The Al is simphe—ihe

" Pgure 3§
Dedte mwde

figure 3.7
The mowse te rebone
-

two if it’s happening far enough away. This is because 2 mechanical wave in air, or
sound wave. can only travel at about 600 MPH or 44 m/s (meters per second). more
o« lexs depending on the density and temperature of the air. Table 10.1 lists the veloci-
ties of sound in air. scawater. and sieel. for average temperatures.

Figure 10.1

A wwnd wave.

Tasiz 10.1  Velocity of Sound in Various Materials

Directlnput consists of a number of COM interfaces, as do any of the DirectX subsys-
tems. Take a Jook at Figure 9.4. You can see that there is the main interface,
10trectInput. and them only one other main interface. ID1rect InputDevice (and the
Bew version 101rect InputDevice2).

Figure 3.4

The istecfaces ol
" Directh

Let’s take a look at these interfaces:

* IDirectInput—This is the main COM object thut you must create 1o stant up
Directlnput. Luckily there is a wrapper 10 do DirectInputCreate() that does
all the COM stuff for you. Once you have created the 10irsct Input interface,

y times if there are a lot of devices installed or attached to the PC.

Physical input
devices

[ |

Lml)j
i !

You Cait

pat it’s up to your callback function to record all these devices in a table
S0 you can later review them after the EnumDevices() retumns. Cool.
hind. let’s take a look at the generic prototype for the calivack function

Working the Joystick
The joyaich is protably the most complex of all Directioput devices. The term joy-
ek really encompasses all possible devices other than the mouse and Leyboard.
However. 10 heep things munageable. I'm going 10 primarnily focus oa devices that
had like 2 jou dick or game paddic. such as the Microft Sidewinder, Microsoft
Gamepad. Geavis Fught Stick. and o forth

Mwnemmnﬂi\ukllmlaFi;m?.?.ﬂar_\-ouux:joyuktxunm
ool pad Mdoknn\wmqumhmhlﬁmhm.mmly

Ay sih-hhe device that has 3 class of it owo s the fonve feedback device. but I'll get
W that Lacr.

- - - you will make calls 10 it to set up the properties of Direcinput and 10 create and
Mo o fe Kplocinyiof Sogiad, acquire any input devices that you may want to work with.
A I s s A .
* 10irectinputDevice—This inlerface is created from the main IDirectInput
T T T T TS UTC Y T T T ICTIC T Ty Ty OOT core

its rela-
“Ip Winl2.
; DirectX Sub-systems
le‘; 3 ‘2%9 =3
Ew§§§¥§§5{§
ltaoca ng%%vnfﬁi
a|8|a|3|a8|38|8|3|8

L

strates you would make a Windows game with and without
e how clean and elegant the DirectX solution is.

Stardard Wind2 S01MC) Game

atprvmtne. et Sowrlew COUONS.
‘WnSock w2 User
Notwors. Apohcation rowt

wow wouw

IDircctX work? Well, it gives you almost hardware-level control of all
is possible through a technology called Component Object Model
set of drivers and libraries written by both Microsoft and the hardware

128
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TR

The Al fiw the pumhas ks smple. They travel on éhe 2-asts 3 3 owniant vehawy. I
ey gei within 3 specibed distance i the playcr. they sdped theid y atis prsem ke
ach the player. N 3 » shvw rate. Hemve. i player can shways mube 3 quack i
ol change i gt way. The power of the gumbum s ta thor heary weapms. Exh
Fumsdnp 15 cquipned wath Ve Liner canmnmn that can he fred Independontly. 2=
sha bu Figure 14.14

Fyors 14.0q
Tht e @ mhamg
gt e 0 pu
v ,"--v-
R ST
- -
L4
fececacccnncanes
T» ¥ i pavpencicubar 10 both Ty and ¥
#bom 0, and § be in the x - 2 plane
Ten U x ¥ 8 paraliel 10 The y ace
So the cross product tells you something about the angle between U and V and the
normal vector 10 both U and V. But without another equation. you aren’t going 1o pet e
. anywhere. The question is how 10 compute the normal vector from U and V so that
you can compute the sin 8 torm or whatever. The cross product is also defined as a
very special vecior product. However. it’s hard to show without matrices. 5o bear with
me. Assume that you want 1o compute the cross product of U and V writen U X V.
First you build a matrix like this:
[TTIwOrees,
Uning Cramer’s Rule we have the following: voduction - Pgure 13.29 7 h-y
MRT IWINGow - | jsteneciieg aod ma- ll
Dut [P P! S1e ou[S> BxPa CHAPTER *, | Memectiop sepmencs /
s
. R"M '3\,! o~ l y hx’»n gCWTER ,” P
s, S s s 0
w3 owS2 3w CHAPTER R
k= CRIES gcwwen 5 7 »
AT B Direct ’ Pe
(]
‘m;g!) Cramer's Rude states that you can solve a system of equations AXaR by ) CHAPTER Rl
computing x, = Det/A)Det. Where A is the matrix formed by replacing CHAPTER 4
the i* column of A with & ) CHAPTER 4 Thase <]
) CHAPTER QA S
() CHAPTER % g e ey P
'matE) The determinate (Det) of » matrix in general is rather complex, but for » 1) CHAPTER ik ”1' 2 >
2x2 or 1x3 It is very simple 10 remember. Given 3 2x2 matrix the deter- ART B Her do -ats -
minate can be computed ag follows: CHAPTER /
Av @ Det » (a°d - c*b) [} CHAPTER P
ca ETIY * ¢ -y
) CHAPTER
e PRT NV Appen ' The trick 10 solving the problem i using a purumetric rp of each line »
Muliiplying all this stuff out. you pet ) APPENOIX ment. 1"l call U the position vector of any paint on S, and V' the position vector o
5o 030 BaPad ¢ 5 (B Ba) )/ [ S0By * ButSyy) ) APPENOX any point on Sy
e (80T (0nBnd - Snt(Ba Pud )/ (8%, ¢ 5..°81) L) APPENOX
) Y Equation 1: U= p, + 1°8,
Then once you have found (s.t). you can plug cither of them into Equation 2: Va . + 575,
gy ts,
i

\
3

Thencfore. yuu cas think of the vehicity vecur 3 3 hae segment that leads the way
wherever the ubject we ase drawing b poing. 1a nther wonk, we want i determine
whethey there i an imemecthon point (.31 of the hae wpments, Here's the setup:
Object Vecuw Segment: 8, = <p,(x,.y,) - By D>
Bowndary Lioe Sepment: 8, = <pyis,y,) - pasy,>

A Te et o B P oo o s st

Selving e [N Aepes Mg SV Thait § VAT ey Credra TR, et

Larly o e aerth 2] wasth wall, you e e Aevar ot e ¥ W@y st bt e X
wehe¥) sonc Hose's e ovde.

R b e e

5t Gent Ter st et et w) tottisiena

bbbl

Inrned 3 AU Yodsw
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'nhmu-aﬁinnmgwhuamcqnll-n&l-n::yq-phn-iv
divided by its mass. Now ket's talk abt the maits of measure. Bus imstead of just
M.iuh‘lxv&uiw’mh&h.:-:m:ywu.ﬁ-«'nchn
Mans times accekeration or kilograms multipleed by m/s” (m stands for metens. st
mans). Hence. 2 poasible wait of force is

F = kg*m/s*—kilogram-mectens per second squared
T\ii:bdhq.me‘wl'pnalrdi—aNnr-lNl,Mnunyk.hqim

that 3 maws m eyual 10 100 kg i acceieratiog af 2 rae of 2 avs’. The forve Bt in
beiag applicd 10 the mass is exacily equal 1o F = m*a = 10 kg * 2 miv = AN

Thix gives you 2 bit of a feel for 3 Newton. A HH) kg mass is roughly equivakest 1o
hluudmhnm-ﬂl-h-‘kapdnzknﬁngm
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Y Py
Virtual velscity = 4 pisel | (1/20) secencs
=129 pirals por secane.

M.nmhup—mmw-hmmh
ﬁm-&',--ud.pwynr-mﬂmhmqvm
et were in one pirel ia your game word and perform the computatioa in
meterviecond ia cyberspace. I cither case. sow yos know how 10 pauge where 2a
bject will be 2 any given time or frame if yvu know the velocity. For example. if 2
object wae Cumendy at ponitim 1, 2! it was moving a4 pixelframe. a0d M) frames
0 by. the object would be at

nee Pesition = 2, b 4 % 38 = %, + 129 pisels. :~
This leads us 10 owr first imponant basic formula for sotiva: ‘|
Bew Pesition = 814 Position ¢ Velecity * Time K3
om e oL
mmmhnmm-hnhri’rmm-myw
maves for £ secoads will Bve W 2 prsition eymal 10 6 original puithon phes the
\dmil_vliun.tl'llt.TahalnleﬂI.\Jhnbilmckmmm i
examnphe of coasamt velocity | have creased 2 derno DEMOTI_1. CPPEXE that moves & i
Reet of choppers from left w right vm the screca. :,
4
Pgure Mo 3y
Pk = ;
) .
- &X > ¥
s s B 5
Medyewly =iy
oy ety

Playing God: Basic Physics
Modeling

“Fribns e whsse ma

M. 1 Matrt

Thesr wam't & wicke kré 14 [Bvwacs Navhenl 11 P Wde pames
=t N wat W Frr e mvet [wt, pames vare s

" e b dearey g, alvenere pason. and o o
Homrss. heginaing woh She “Wh o) e * H) rea” phyes
maliig M wead Seov tepurians Yom daqiy 't vt
By B Reving g te B f s Bt B B Sy
BB ot e hpte e 52 8 bt g TP et S yous'd
P 2 Bt ek il Thin et S ot e

Management of the camera

»\-w--n-m..-rhnm-tnmdwpu,mwnumnnmw
u-u\v-.M-b,wmm.m‘hbhnm.hh-.-ﬂuuwmm
morernent of & pleyet 1o repowion the camera

AS Paton X we lale the powst smaint the twe plevers. Oue pomt ¥ w il be the dintance between
them phas 50.

; 3/ T
¥ = 60w{red i tre3l]

" 1.-
7] Y i
Sy G o re—

We e thes furxtion ot the very end of our snpe:

T e el

RIS

e e ey e e e e aae

Fallmg obye are fainty exciting. v bei's ree if me can o semething 3 hitke more

v vadew game ing! Hom abuet cranputing wajech iy pathe?
Take 3 bl 20 Frpue LAES. which stos the pemnral senap for the problem. We have
3 grvund plane. call i y =L aad 2 tank hacated a1 2540, y=i), with 2 Narrel poioted a8 an
angle o 1achmancs 8§ (thetas with the v-anes The quesinm 1 if we fiee 2 projectile
with wmas m a2 vebocdty © - Lt will Rappen?

Nogure 1305
Tiwr waarowry
Fry

Wt am e D [ruatem Py bveaking 1 up S s vy avempeaenes First, let's berak
e seh i ot a8 (L)) Vevhe:

AR

oo e

Ditrawn Loprcausape | tho

T S R R o U 1 R A I
Aol 2 sl o o of o ol o of ol o] 6 [2eat? 1§
EEI"EEEFFEBEEEE | (el of of of o T od o o o o it 1
ool ol of of of of o] 1] r_!nu'ﬂ A coifadad ol cdgd od il od o d i d 1 i
ol of vl xd ol o e oJof ol ol el md o of €] >t
= m—— o e~ |

on_server = fanction; }
mymmmbmmmmmr«ﬁmamma‘m e
event_type variable is set to the type of the ge. When the gt ins a string,
mbhmﬁmmuhuukdwnumhhmm

There are 4 types of server events:

Event_join A client has joined the session. The client name is handed over.
Event_leave: A client has left the session. The client name is handed over.
twat_sulng:Admhss«nuﬁnghod\cm.mmingmmbhandedover.
Event_ver: A client has sent a variable or an array to the server. :

(R

AR PO bk A

Mansgement of the camers

by its dimeruions in piacts, length and height. for example 640 3 480,
The first chasactetristic 10 be known is the poadtion of the origin which 1 aut al the bottom left, as
one could expect hnhhnmkﬁm.!mymmkmbyuy)z

Ovigan (0.0) ength 640 pixels

Height
40,

\

The Palette Adaption:

T e Ty Ny T g ey
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