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M Z A CreateFlagsfT IR iRl G ld Kz HIDirect3D X A& I AEAAT Ny o IXEAT AT T
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[C#]

using Microsoft.DirectX.Direct3D;

// Global variables for this project
Device device = null; // Create rendering device

PresentParameters presentParams = new PresentParameters();

device = new Device(0, DeviceType.Hardware, this,
CreateFlags.SoftwareVertexProcessing, presentParams);
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AbFESZFE N1 VertexProcessingCapsIifig (GX A& 2 Rl A AL BEAR 2RI T BED o
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AT a2 BUS 55— AN TR I RARARE A T ) 2 B 2 2 T 4%
et K, TR oV PRAESC I o
PER A EEE R L AT

19, 5, 0) FLE, 5, §) EE'IL 5. 0}
-5, =5, OF fLS, -5 OF
74 ZRKHER

=MIBIIRIE — RIVMOLI =SB . EATZ I BEREARLT, WArREARE. — D =MEIIE
WRE D B =AW Tl B e 3 6.

P =SB A AN A v B 2R R AR o e = Ay i s 37 S 18— Py s
R E A HEAIAARE /D =M A B KRBZR, IR IRl LUK OGR4
BN EXA = MBS,
=SIBINFRFEN BATR A SO ms A IE AT . 2 Ak
NEE - AEEERN =M.

10 5.0} f1g. 5. ) (20, 5. O}

(5. 5. 0 (5. -5, 9} (L5, -5, 07

- 32 -



75 ZHBEHE

SIS R AER I = . B =ML, R AR AR =M ER R
E B3 AR W N EHR I =SB a, AXE 7 AT

v

V3 v5

v

RGAFHTA v, v2, v3 S —NZMIE, v2, va, v3 S N MIE, v3, v4, V5
W5 =4, v4, v5, v6 miZEPUAS, PLIEISHE. RS ANRIEEPUA = AT TS T 2 AN
IEARI, XA AT EEN T A = 2 T RO £ 7 1 1

—AES s R 2 R = A B4 AL o 12 R — A TE 4 R IE R AR AE W A7
o7 FH R A S 1) 4 b 2R T

FEDE—AEE G = I

lIII o, ] EL*: ] 2, Er )3
-5, -5 it (45 5. L5 fLS, - 5.':"[
7.6 =fAEH

=IIBRA= B AL, HILITHT = MR A TR R E PR

W2
V3
wid
v
v5
Vi
T
REMHTA v2, v3, v EE—N=ME, v3, v4, v1E$E - AN=ME, v4, v5, vi

- 33 -



S A, LU, P T BORIN, RAE ST O =
.
R AR = S B
[in o LR T} ]
N
ah
E=dc Fo B}~ h ik o)
\
tﬁh%i “3y4m

\\//

HIFE B

PRI TIE R S SRR AT . FEP TR 2y, na, SHIFA A . X 2
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CRIED AV TRIBHUE, R BHE VI RS E8UE . BABUE LRI 1 A4
System.Array. ZE O ER AR T EOAT shy M2 (W) (R, AR T BEIRR . R
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1.2 #I 1 AMRLRFERE

Matrix.LookAtLH Al Matrix.LookAtRH % Bl et 3r 7 1 A6 HAHHLA B AT E2 50 1)
PR A
TH CHACREIOEI T T 1 AN ZET-AR bR B IR S 5E G

[C#]

Vector3 eye = new Vector3(0,3,-5);
Vector3 at = new Vector3(0,0,0);

Vector3 up = new Vector3(0,1,0);

Matrix viewMatrix = Matrix.LookAtLH(eye,at,up);

Direct3D i ] 7 tH A AL MR, IRENEAIRCE - LE N a4 M . RS IRBEE 14
B s I, RGBT S ORI Y R AT AE o A e B U B e 2 A A v ST
B AR o AR n] AT DR PR PR FRL i R B g 3] 2 A - ML s R B A o SRR A SR e o
TH - LSRRl 2 AR OE BB T AR, SRR AL B BB A AL DR AT BRI 1 AT A
MR RGEES DL, A UR T AR 75 LI SO | R B A SRR o R AR A A I
AL

2T AR

RPMEFAMTHE A T HAM S I IEOE T Wi 7E Direct3D Ry 8L LA A AR Hl
BRI o

2.1 fH AR ARHR?
TSR oy A5 2 T F 10 AR AR DA 2 1) A AR o A5 2R T B r PR T AR AR TR £ S 7
P RE SCI, TSR A ] o R TR A 3 5 b A AR IR o S B e S o AL, (S

Aoty 1 MBI, XA E AR RIS TS AR AR R GURIRA ) )=
FRAERR R GEL AR SC R
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‘World coordinates
+4%

Local coordinates

L
+=

+Z

+

AR W mT DAL S AT AR e . e AT AL 5 . R T A ie, 2% 3-DAR

2.2 B 1 MHERIERE

AEATHADAZ 4, ARAT ORE— ROVASHARPRER ) 1 S5 R R e 7t S A2 4t
AR T AR OR . SR DL, R U, O FLUE I AR AT
FrAsal s 80 A R AR RS O, AR 1 ARy TS
ZRNAS, J LA T 2N 2 TR 1,

N CHa], ] CHBEI 1 AMEAR 3-D BN, AL T 1 AMESAERE. ey
T3 KT [ R R (R T e R AR 4, TR R AV 1 e AR 3 5 ) ) 7

[C#]

public class ModelClass

{

private float xPos=0;
private float yPos=0;

private float zPos=0;

private float Pitch=0;

private float Yaw=0;

private float Roll=0;

//...Other model properties and methods

public Matrix MakeWorldMatrix(Matrix worldMatrix)
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worldMatrix.Translate(xPos,yPos,zPos);

Matrix matRot = Matrix.ldentity;

matRot.RotateYawPitchRoll(Yaw,Pitch,Roll);

Matrix.Multiply(matRot, worldMatrix);

return worldMatrix;

¥

TERUE gt LA 40 B 2 5, ] SetTransform 7R E S, MH 1 ANSHiEE
TransformType.World{f . /R a] DLt A2 #e4h B TRl Fa 4% 18 3] Device. Transform.World
JE

yER: Direct3D ] T AR S AE FE, AREN EATHC & L8 Ny SR8 250 o BRI MR
L AET A SRR, R FHTTIEOCH P RS . A X S R R B A
VTSI 1o R AT A LK R 1t SR S R BRI B 3 1 A S - SR B A A A 5
sk A AR BRI R AR ST W B R R, SRR A B B AR ] R A
@%%ﬁ%ﬁﬁ@%ﬁ%ﬂ,ﬁﬁ%ﬂ%ﬁ%%ﬁﬁﬁ\E%ﬁﬁﬁﬁﬁﬁﬁo@%ﬁ%@
b XFAL

HIW R

Direct3D i HIHFEAT = 4R o IX 53 el B T A0 BE ) gl 37 = 4R 3, R T — 4844
s W, PEAN DR DR AR BE L A 774 1 NI S T 24 1 R . (5 B4
R ES

3-D A& i

TR G

e

oA E I

3.13-D A#:
FEAE ] = 4EEE R P, LT Al AT DA R 3k

RIE LADAEFIN T07 1AL E
Jig e M B AR R
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AR E, 7 1A LB
PRETUAEFT 14> 4 x 4 JFERAT = A (XY, 2) 22 8 55 1 A s, ', ') .
Mll Mu M13 MH-

[x' 'zll]=[x . 1] My My My M,
d d My My My M
My My Mg M,

TE(X, Y, Z)FSERE EHAT R AERAE =4 (X, ¥, 2')o

xr =lxx Myl +px My I+ 23 M | +11x M, ]

ol x X M\ +lyx Mg | +lz% Mo | +(1% M, |

z = lxx Myl +yx Myl +lzx My | +11%Mg)

B AR PR e AN I VR AT OB P AR X SO R I A B 5 1 A SR R

1 RS2 A, thln, ARAT DU 1 ANRAGERE PR Re R — Rl k. B2 ERSE

Matrix Concatenation .

FEFEF AT -2 BN o W RN S A8 TS GZACERERR N S E 40O HERE, 18

TN Bl A S R R Sk Rk
s 0 00
0D s 00
D0 s 0
oo 01

Direct3D{{ ] Matrix&i# A, R AN 1 A 4 dl. T oICHARRSIE T iy g 5r
1 A HA A TSGR PR PE ) Matrix @ik iA

[C#]

// In this example, s is a variable of type float.

Matrix scale = new Matrix();

scale.M11=s; scale.M12=0.0f; scale.M13=0.0f; scale.M14=0.0f;
scale.M21=0.0f; scale.M22=s; scale.M23=0.0f; scale.M24=0.0f;
scale.M31=0.0f; scale.M32=0.0f; scale.M33=s; scale.M34=0.0f;

scale.M41=0.0f; scale.M42=0.0f; scale.M43=0.0f; scale.M44=1.0f;
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3.2 “FREMYEIK

321 ¥#

AV (X, Y, 2) TR S, Y, 27

[1 0 0 0
o1 0 0
[x'y'z'1]=[xyz 1] 0o o0 1 0
LT, %

PR LESEE AU, TS 4 A PR FERE . T 81 CRAUS e 1 1 A e B4 Cns,
E T L AT T AR

[C#]

private Matrix TranslateMatrix(float dx, float dy, float dz)

{

Matrix ret;
ret = Matrix.ldentity;

ret.M41 = dx;
ret.M42 = dy;

ret.M43 = dz;

return ret;

}

Jy W, FE%F Direct3D $iflt T Translation 773,
3.2.2 Y5

AV RE I x-, Y-, z-J5 W AT EAER LA S (X, Y, 2) BT, Y, 2.
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s 0 0 0

0 00
[xyzl]=[xyzl]0 ? -
o 0 0 1

3.3 ek

XA AR H 22T AR R 1N, AT RESS IRAE ARG & 2 AR BT FEAT P AN A . B2
ERSE 3-D A R.

ARG S (X, Y, 2) FISE x HERE, R LASETIRCE, Y, 2.

1 0 0 0]

Do 0 cosd®  snd 0
[:{yzl]=[xyz 1] 0 —znd cesf O
0 0 0 1

AV S Sy Bl .
[cosd 0 —snéd 0]
Co 0 1 0 1]
[:{yzl]=[xyz 1] sin cosd 0
0 0 0 1

NN ISR Z e .

[ coz®  sind 0 0
Do —gn® cesd 0O 0

[;{yzl]=[xyzl] 0 q 1 0

0 o 01

ORI, IR theta (U TIALREAR IVERE A, 03 Wl o 0 o

MUELIN, #1802 )

HEFEFEF P, FH Matrix.RotationX, Matrix.RotationY, 1 Matrix.RotationZ Jy %

KEANIERL R . A CaARREE 7R YE T Matrix.RotationX 5 5 & i $T 1 AN 11 o

[C#]

private Matrix MatrixRotationX(float angle)

{

double sin, cos;
sin = Math.Sin(angle);

cos = Math.Cos(angle);
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Matrix ret;

ret.M11 = 1.0f; ret.M12 = 0.0f; ret.M13 = 0.0f; ret.M14 = 0.0f;

ret.M21 = 0.0f; ret.M22 = (float)cos; ret.M23 = (float)sin; ret.M24 = 0.0f;
ret.M31 = 0.0f; ret.M32 = (float)-sin; ret.M33 = (float)cos; ret.M34 = 0.0f;

ret.M41 = 0.0f; ret.M42 = 0.0f; ret.M43 = 0.0f; ret.M44 = 1.0f;

return ret;
}
3.4 FHEFEEREK
FEFHRERE Y L ANt s DUE R AR FEARERRE 2 el AR Al R o IX R e 1

AR G4 TAS B SEARE, R A TR 2 ANHERE. k0T LUK R RSP R A B
AR 1 AL T IR B e o A PO HERE I, 1T LU R UAR P
5,

C=M M, M M

b

A C RPN IE B RE, My B M 250 C WS AR, KE2HIE N, 1UH
2 B 3 ARG, (HIXE B BRI .

{f ] Matrix.Multiply J7 V5304 T4 BE ek

LB T ARAT (R A 28 O FE 2 1) o I I PR 2 37 T KB BRI () 2 B0 R o TS gt 2
Wi, AR SR S 37 A FCRE BB (10 S S BT A 2 R b A A R B (R A A ) e S T PR
BIRR T 1 AN SRR B . RS — NARIEAE A 1 AN AR Y (1) QRS A a7 T S A 4t
FERE o AR e AR S e (0 O -- AR (R y Slie s G, IR e TR R soh AN I
MR E . R T S X ORISR L NBERRERE, AREREE S 1 AR AR FEA R,
W N A A KPR

W=R, T,

A Ry BRT y BIRITERHIE, Ty s S AR R T R B A2

PR FERE AR U R ), ROAANE T 2 AR, FEFESiEA A s .
UAH S WR-Ke AR AR 3, R ROR A2 1A% R 3 HHE  (R) 07, SR 5 RISt S 7 e
.

ANEARIENE T A FPSI R, A 22 24 I U LURS R 1% 56 1 B ST R O 8RR

4T BT’

RO AL T DL R S BRAAL A B A2 6 R BLT N IR LE £E 1 Bk, X =M
Berh 2RI T BOR AT LT A A

AR B AR ?

FEAL 1 ABUEHERE
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1A W= B b
4.1 HFARBIEZHR?

B AR HOR T 1 PR IRNE B . B AR e S SRR A 1 AN T IRANE
WEL PSR I SN T ik, XA 1 Pk S AHNLI RS RO . Xl 2 & A K
Q] N 23 s i .

TEMEL VLA, FEATH LA 52 A0 4 25 0] 2 o) ) BE BS A AT R0 O D, IR R
g T AR R

1000 0]

010 0
00 1 Y
000 1
WELHEIR AT z J7 ) P RS-D, BIEAINL R 2R E . PR IR,

10 0 0
1 0 0
1 0

0
00
00 -D 1
KRS FE BRI BE S B (T*P)AH IR A 2 G B2 B . B L2200 R s
10 0 0

01 0 0

00 1

00 -D 0

T EZ: TE AR OE W L ASIES P RER AR AL ) 1 AN B AR S ] i R Gk
PRAZ T S 7 ARG B ST I s A LR R T .
" z

“iewing /’

frustum = ‘H\

¥ :: \ b
Camera position 7 -

(_1 |'.1 |I:I:I

B AR e, x-F y-J7 0 BRI -1 R 1o z-J7 1) A BRI E BT T A2 O, JE AT 2 1o
AR T 1 AR ISR o B e A7 1 -2 18] (1 P B RS MG e i, (HE AN
ANRLEFT L (fov) RUMIAR A1) z-fHAE R & LA F K, DR AL AR LU AR A5 IR
NIRRT X R, I A TS DUE N A L e b, IR RO 1 ANE
B I UF I FE o
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w0 0 0
0k 0 D
o0 ¢ 1
00 -QZ, 0

N HTHE R A S Z 2 30 B A T ) Z-1F - 224w, h A1 Q HATBLR 85 (o i fovy AT fovie
PSR R s LS o 1 K1 RN AN

W = cot[fﬂv%]
h= n::c:ﬂ:[“’ﬁ::lvJE 2]
Zf

0=

L. -2
ki H
FEAR BIRE PP oA P RR T £ 2o 58 S =1y -4 T EG A8 28 Bt AN A UL 52 78 10 K- 1 3
B FERAIPLR R D J7 . AEAECA s, R0 2 A0 woRl h g i~ U8 10
S0 YR, IF BRI ) A 2O SEN .

2z,
YT

2z,
"

RSN A, Z, ARR T BY R AL A E, Vi F1 Vi 2R EARER T RIS ) o W 5
1) 56 BE R R

TEFER TR, X RO RN T Viewport 45 KR Width A Heighth 5 .

Z- AR AN K o IXAFAFE T 16 17 z-Z2 47 VR S HL AR 1S R o SE 5 4.

Py LA T AR 5248 e, I Device. SetTransform J i3k 3 & #5248 e .

4.2 L 1 AU

T ffProjectionMatrixyu il B £ B T HTBY R A5 BYRRAL T, DA KPR BT A R
XECH#LIE SN T What Is the Projection Transformation?$ #-HE 1 7. #LEF Ll
I LU pi B BN 2

[C#]

private Matrix ProjectionMatrix(float near_plane, float far_plane,

float fov_horiz, float fov_vert)

float h,w,Q;
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w = 1/(float)Math.Tan(fov_horiz*0.5); // 1/tan(x) == cot(x)
h = 1/(float)Math.Tan(fov_vert*0.5); // 1/tan(x) == cot(x)

Q = far_plane/(far_plane - near_plane);

Matrix ret = new Matrix();

ret.M11 = w;
ret.M22 = h;
ret.M33 = Q;

ret.M43 = -Q*near_plane;

ret.M34 = 1;

return ret;

¥

TR RE S, T SetTransformi &', #85E TransformType.Projection, BKHiRE
f&3#45 Device.Transform.Projection/& 4 .
FEEARISY DirectX 9.0 i~ 41 ek £ B UR 557 1 MO R

Matrix.PerspectivelLH

Matrix.PerspectiveRH

Matrix.PerspectiveFovlLH

Matrix.PerspectiveFovRH

Matrix.PerspectiveOffCenterLH

Matrix.PerspectiveOffCenterRH

4.3 1A W-R I B e R

Direct3D 1] LLLEVR 5 A7 5 55 A0 R A Y 28 dok tHE AR 8 (1) T pSiw- 43 i view RIS
FERPAT TR THEOR ST 1 AN SR, WA (PR A At 5 2 ) o
Z{H. WMEZ, WH 1ABEHREAE 14 (3.4) REARE 1, fREts s (3,
4) FEE DR R L AN IER R BER AR A R W R R et 1 ANGIEMRERE, 2%
A2 BRIV JE g AR BB IERE N . 7F What Is the Projection Transformation? d #:4%
(35 B T A B WAL T 501

MR T 1 AAE G IROE R LA FERELERC T AR, e nT LS H RIRAR DG 254k
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Non-compliant Compliant

«a 0 o of [ 0o 0 o0
o & 0 o |o & o o
0 0 ¢ el |o o & 1
0 0 4 0 DD‘%D

EHJ@E’J%EMEP %ﬁ?i%ﬁ%ﬁfﬁxwﬁﬂkfﬁ HEZRXRTHRIBHXMNEWGEER, &6
Eve-Relative vs. Z-Based Depth. ¥ £ x TR TwWHEHMEEZMMEE, & Depth
Buffers.

/EE: Direct3D il ] 4 f e B KIBCEH M T2 T w BT . GPR R 7 IR E 1
Kéf T8 BRI R (5T w L RRrE . RIMEEATTAAT (6] Direct3D A #i
Vi

¥5E  Direct3D Jg 4

REFF AR ] — A1 2 3 Y PR 7 iR e = 47 55

1 E6
XS T Direct3D Hd H B =4 2 1A BB IR,
1.1 HamR

HFE G2 UG OB EE AN LB —/NMRZIROR & o 2l R AT —
IS E R . Direct3D SCEF 2 R (i P vk R i iy

111 “FHEEE

FEP A s, Direct3D v Giit /KAl 2 70 PE 28— NIl M IR AR A 20
R RARERIZZ A . WRZ LA, $er A RN =R 2 0B 2 AR R

AL E ML 2
R T A dRP I CIRE R AR T BRI R BRI AT W YT o d R 1
EREVIE

1.1.2 EREEE

4 Direct3D i H =% (85 (IE G 2 BT, & A8 TR ADE S HON BN TR oA

- 48 -



¥o WA, EFBZILLRRIEATIEE. FHEULETTAGEM. GURTN 1 KGO
Sy 0.8, T 2 ALt Ry 2 0.4, Direct3D Ja LS ] =i 4 (4 A :0F1 RGB
R, XTI OE L S B LR R T 1 0.6 AR i .

FEURTE T RS A . AR, MBI 2B . R, ST
iR TR L 2575 A

S B R B O T R AL e ik
HZER, SF MGk,

12 HBEERN

FEP A R, NI as TR AR R T R AT A SR 6 7 8 o AR IMIFE s 1 (AR ok
N BTG AREN, BESNERAT A

Automatic
face
normals

R A CLVR IR S - T PO T €03 BN LS o ~F T G s (KR i BAT 4 s s
Ko AHRSEEAE (A SRV S EINIER 1% TR0 WUEARMHEAT 1 A RO, KRR
HU .

SR (IR B8 S AR 1 (0 P R BRI M0 2 AT FHL S NP1« AR MK 2 8K
Mach bands Zi. Fefnf COBRE IR 2 108, SnBEREr e, siinfe
JP IR LK B AIE Mach bands 208 K (KM .

IS OO RE S I I M A MR, AR e e R S A2
JERI A -

XRHEOL T, Fis T (AR U Z R EAT I, 258 R BT, TE G R IR 1 8
BEICAT AAAE
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13 EFOENK

Direct3D o iF —GE R — PG (O, B IE P S mig G (k. ZEFLE IS K DirectX
9.0 1, A i) DLl i % B RenderStateManager X % 11 ShadeMode & Mt 47 2402,

%)@ 1 il Device.RenderState g 43R [7] .

I CHARBLEGIHIE T Direct3D F /v K24 {5 (ML a4 5 B D~ Il sl v A A

.

[C#]

// This code example assumes that device is already initialized .

// Set to flat shading.

device.RenderState.ShadeMode = ShadeMode.Flat;

// Set to Gouraud shading. This is the default for Direct3D.

device.RenderState.ShadeMode = ShadeMode.Gouraud;
2N Erys
BCH AN T AL APIS FFHE T X T 45— B ILE SR % E

2.1 B 1 MBI

TR AIE R (APIS) i — A T AR B B s ds RN B BRIRE I A, B

E T H TR BonBCHE T w5 2 LS once-per-frame %5777k
Device.Present

Device.Reset
Device.GetGammaRamp
Device.SetGammaRamp
Device.GetRasterStatus

BB FHIARER B TR 2R IA K APIs.

front buffer [IG2fr: WAAH RS, WL EIPERSRE, JH 2 I0E

R A B e e b
back buffer Ja G247 : — WA AT LLBSLTH R & 247 KR .

swap chain &R —ANnf LUESE WoR i G e G G o e s . W,
AP I R B % RS ST ( DD ) SRESRE RS, —ANE
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AR T I A7 Bl AL 4 DD R o BHS .
[X°h DirectX 9.0 K] Direct3D ¥ A2 i R A A W& I — AN EtE, Mk L Efm e
IS AR . WARO T T ARSI R T, XV E AR A 5 7
THIR)— N8 DLo RFp ] LIS AT a2 s SR, 0 T ML 2R (10 B i AR 4 o R SR ) 3K
ANFE WL IRH o
7EDirectX 9.0 #, HI G A7 A HEZFE/EDirect3D APIH . 2549, FE/P ARSI e sliyE 4
WE%fE. LZ2EESE VG208,
7E: Direct 7.0 $& 4t 1 K& [R] I  FH I FR K IE S APIs. — AN 151 2
IDirectDraw7::SetCooperativelLevel, IDirectDraw7::SetDisplayMode, #i1
IDirectDraw?7::CreateSurface /741, 7%b, IDirectDrawSurface7::Flip fll
IDirectDrawSurface7::BIt J5 18 &1 40E ik i 2] x4t . DirectX 9.0 JLFx 71X /LA
APIs &34 2 Fi ik, Reset Al Present. Reset {17 T SetCooperativelLevel ,
SetDisplayMode, CreateSurface, 75481 T flip (1240, Present t#& T #HzI Al
M7 blit AR
X} Manager F IR T — &R EE . DirectX 9.0 AP A7 1R [ HIHES;
R A R N A — D& NS g e, BT AT REEE . — AN IR 3R R0 5
M rampfl— M HHELEE X, Il GetGammaRamp#l SetGammaRamp 5 = .

22 HOBEKXTHRZ A

B 7 J& T Device X % Jf h H % A0 a2 K g R 2 A, R oA BLAE A
SwapChain.SwapChain J5 KL A AT HBER AR 1 e s EREAT 200 o o
H S RIS REN RN N HBER, PRGNSR S VR € LA AT SR
FEFFAEREN AR (1 )5 6 SeAr PIE R R, X5 SwapChain.Present /5 ik il i
ANEAT ARG A DR DML 4t

2.3 Z B EE

B AAL R I EE (i Device.Reset) s . (il Device.Device),
WAL Direct3DA S bR R R I T A IEFLAR AT o IXASREHE A A A B,
I )& T Direct3DX % T 7« At AR X A i ick A AT (T Direct3D X G i 37 (1) ¥ 2 # AN BE
KA BB a4 B B AF . Y94k, 4Direct3DAM 4 KB RN, B T %A T LAE A
AhtAl, AT RS E R B B RIRES . E 25 B S5 Lost Devices.
WA 165 0 7 1 F3% [H) 38 401 Direct3D S Al A, 24784 8 T+ Direct3D %1411
o 2 A RV A%l L R T A e A S, e R O R
—~ Direct3D W &)@ Tl Ay BN, weasnl Lok 2 Fhe SR —Fhie & R AT

rH R ST 4 5 8 45 (A ] Direct3D % % T aT..

At es A R FE s 1.

KT A SATAT 4 BF L& BT A (G Bl 35
TXRP VA AT R T 1 B Al S TR e T BRI, RTINS B B R RIRES . e 1L R Rl
N4 B
ANV T4 — T 5 4 - S48t HoAth Direct3D S LI 4%, HA — MRS EH L,
RET OAEEIFRATPEILAR- AR EE AT ZROREH B B0 k. R E—A4%
BRI n AR BB FCE 2 A4, e IGRARR T AR PERCES, eA1m
#H 1] Direct3D X5 i vy H L= A1 [H] (A A T 1 .
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24 BAEEGRE

WIEGAE R B . MR P WS THEJRESH, BREFBINIREZ A,
Device.DepthStencilSurface & %7 F T HR IR B 2247 .

25 ViREr g EF %

it Device.GetFrontBufferData /52 n] A R VFXT AT 6 A7 IV ) o IXAN 7V SRS B
WA 375 1R B P R R e — T 5

B3I EHPER

AR T O TAERR e T R A
BEE W
MR 5 | AR G
MR AT ST TR S

3.1 TS EHER

AT LA AR G A P I R A i MU B TR e (K VA 4Lk T Direct3D {4t
FrH o T et o e I o 3R LA oK (R T 3 S PR ko TR G 38— I /MR T B - R TE
TR, SRR SRS L.

i LA MESAAEAE P AR PTGt R LS BNRe s T 14
AR, RN T R B AR X o FETE GG N, TR 2 A B
AN IFHERCAL 5 A 56 i IR T m] T I A 2

P T A T A 0 I 2 Y G ) AR PR R

T
WE gl Clip
/ﬁu// . {load vertex 5“"!_?
‘/Ilﬁa{ " components to form ., Rasterize
Ve el E\T\\j "o, vertices and render)

BY -.
SetStreamSource N

{atiach vertex components to stream)
EAGE G 2 AP IRA G WL L ANEZ AT RS I, AR S5 T H Device.DrawPrimitives
TPERX LR EAT IR G o RFIX G 43 F0 L A 0 1 T A5 0 35 36 UF Al 3o T a5 8 B W 1
Device.DrawPrimitives /745 & T T A HAR b i — Mm% & R I 2 il iy 2 mT
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DS LA — ZH T B0 1R 3 Y A A AR P B AT VR G o XA AT A0 AR R T A A7 TE G AR 1)
IRV 2 TR BEA T T £ Ve GRS 128 B il mT

RO MAER G| 78w . H2(EH, $F Rendering from Vertex and Index
Buffers.

3.2 HEME

Device.SetStreamSource /7 #5455 S AE 40 & B — AN A HER b, ZETi S BRI
A ANEMNLI BB mmozmay TR, RAERFEHNTEW
Device.DrawPrimitives £l 7515, A4 KAERE 5L 5R5 1

W e SO — A o A AL, B EH 1 AEEA TR, e
RET LA SARE T, WAL E, EE&BE. Device.SetStreamSource /541
StrideZ 5% L s 7 o m I R) .

3.3 NI RMRG| R AES

Direct3D SZRFRGIMARR 5| 2 Bl Uik R JiE NP TG AT 7 — 41 2%
Glo WOREHEAFEAE TR G A7, RO BIRAAEER G154 . A R A TR
F1GeAs, AEL G TYIN )N H S I

331 ERFI%H 24 =/

EBLARAR 22 R I T

[-1. 1] [ 1. 1

(-1. -1 1. -1
WERARAT = ARSI RIERNEGIX 2 N =M, N MIEEAER 3 NMOLTN S g, 75
— NI RLGRAE I 5 SRR T T s 2R AL

Vertex Buffer

1 2
WEIndex: 0 [ -1, -11
T -1, 1
1 1
R I W N 0
5
301, -1
101, 1
4 3

PATL BRI, FETR A MALE O THIRZ I 2 A =fiB. WAUA M TEEhEe, T
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S A2 FEEE I o BB AN Y R T i 2 R0 I A BROIRAS s DRI A 20 e FUM N 2 1 2 )
A=A . = MATEHRIE TR B0 ) WA = ATE I A TP S i = AN T s, R R
y) CHIMM 2 T =80, 1, 2)F(3, 4, 5).

[C#]

Device.DrawPrimitives(PrimitiveType.TriangleList, // PrimitiveType
0, // StartVertex

2); // PrimitiveCount

332 B3LH 2/ =/

PRATREE R, TR EAPAEAE O F 4, A8 2 F1 5 W8 THEEHE. KA 2 =Mk
2 AT, PR AR XN EREAR IR, T LA ARG G R R G
TRGAT o — ADNBUNRT R G A7 BEAR T 25 s B R IE oA (K D A i SE 2
FEH ARG G ] LLLE B AE T sy G A7 A7 ik Tt s W R T IS R T
AR AT TV, AN THE A ) AN ol AT A A7 P B BT AN e I 2R A7 3R A, X
FEVERE EAT A,

ARINGAE R BIRGAr,  DEREAME— R I AU E T A7 AA it — IR
Kokl BRI RSk,

Index Buffer Vertex Buffer
Blndex: 0 0 YBIndex: 0 ] -1, -1

1 1 1 10-1, 1

2 2 20041, 4

3 3 301, -0

4 0

5 2

RGN GATAHE T VB R, AT R G 51— MR BT o TR 247 ] LU o

AR, DI VB RGeS T H AR R 51 FFE, 1B R
FIREARGIEAANKIRT o WERAMFA— 51, XLERTRES AR PRAEURRTE, DI B i A0t

TAEHAERTCARIF 28 : VB R G MER 51 BN A7 N, 1B RS MER G 2R 5| A7 AL,
R DAr B R AT VB R M.

R E RN Proe SRt N AR IE, RS Bl S AN R G BE, AGE
RIXAN A A AR AN Direct3D v 4 MUE A 2 D= MBI =MIESIER, LR 51547
HIHG TALE 0. N3 C# U NI 58 4 AH [R] U226 T AR 2 D =SE, ik T
S IR R BT 17
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[C#]

Device.DrawlndexedPrimitives(PrimitiveType.TriangleList, // PrimitiveType

0, // BaseVertexlndex
0, // Minlndex

4, // NumVertices

0, // Startindex

2); // PrimitiveCount

333 BILH LN =/K

DR AR B2 2 D=8, (AARAVE AR 22 A DU 5 T A PR A I T e A
AR GIZAT

Index Buffer Vertex Buffer
B Index: 0 0 VBINdex: 0 ] (-1, -d4)
1 1 / 1 -1, 4
Startindex Minindex NumVerfices
\2 2 20, A
3 3 301, -1
4 0
A 2

A S 1/ 1B R 912 35 ix{H i Startindex . 5N VB K51 &
0: ZMEM M MinIndex . BMETEFEH 3 MR HiZ=MIE, X 3 Nk i 7%
A TR A7 T DU AN AR AR A7 b e ol T FH U ) 55 2 T A G2 A7 AR I P A7 B B Bk Ry
NumVertices (7 B E i, EAEXANH TR RE N 4. fEPATTSAEFEINE, Minlndex
Al NumVertices 18 SZbr_FAUAER R ) Direct3D 1Ak WAE VT i), ‘& A X BERS DL g A 4K
M R CEL 15 AN TR R AT

KA CHLZHIPA = MBI T A ER) . BaseVertexindex Z41) & SCRAE T 1
it % o

[C#]

Device.DrawlndexedPrimitives(PrimitiveType.TriangleList, // PrimitiveType

- 55 -



// BaseVertexIndex

o,
// MinIndex

4,
// NumVertices

3,
// Startindex

1);

// PrimitiveCount

334 WMBERTILH LM =/A

BaseVertexIndex & MMH RN RIS NVBRE T IME, EAHE T RE12441. i,
WRAEF L WAHWE, A —4 50 1{E#1E & BaseVertexindex f& A, EHHT
Device.DrawlndexedPrimitivesii #1811 T 512& 5| 2247 B G HE i Thas

Index Buffer
B Index: 0 50

1 51

2 52

3 53

4 50

5 52

EAMEMR DR E R O DIAMYIEAE, (F 2 SR ARRIR TS R 5 | A7 T A A7 (PG
CIA T ARRAE A AR 8 AR I 7R R | 2 A7 I, TVRZ A7 N () PAS AL BATI IR ARG, R
HBE ke WA T o S TR AWM ITH L. 2 $ 8N, U
BaseVertexIndex 1k SEps Ui B AT 443 .

MATH 1 AN PIR G AT RE ] L AW 2 A S, X R BRI A ) e,
RIS ZAAE T 2 A AT R 2 R E T S & AT AN R CA] g A2 8 SR (R s S0 AR bR
ANED BRI, )2 AR T DU AR {EAE ) BaseVertexIndex o i — 01X
MRS, AT 1 ANREIZAE R 1 A2 A, AR S E— DA
A R T R G A, AN FH 00 ) Tl A 22 A7 DT AR 75 2ok 1 % BaseVertexIndex o 715
BaseVertexIndex fH /& HMAZ] Minindex S50, %S MR TR E & W
BAE A =

B IAEARAR A A AT A R R 5 1 2247, NI T TR RIS 2 AN =/MT8; RALT
VB R 5 MH 50 MW TTTEAEH T 1 AR TSRS A7 DYT7 T TR (R AR U e 23, Y
T AT R A B TR R RAF RIS A7 b LR IXHE
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Index Buffer Vertex Buffer

B Index: 0 0 WH Index : 49
1 1 a0 [ -1, -1
2 2 a1 [r-1, 1
3 3 52 (01,
4 0 a3 [ 1, -1
5 2 a4

KRGS CHL A & BaseVertexIndex 275§ 1 (1 T A i — X284

[C#]

Device.DrawlndexedPrimitives(PrimitiveType.TriangleList, // PrimitiveType

50,
// BaseVertexIndex

o,
// MinIndex

4,
// NumVertices

3,
// Startindex

1);

// PrimitiveCount

3.4 WRIP WfFTRETIER

2 LRV G S SRR T P AR AR TH SR 5 1 s o X L S S RN
M T AR . E2AERSE NI .

Device.DrawUserPrimitives

Device.DrawlndexedUserPrimitives

XL TR A AR A TR G i 5 T R R 5 AT

FAT  RERAF

WRIEGAT, LHWIRN -G Bk w-22 A7, WA —MJEtE, 4% T Direct3D Pl il i
WIESE B 2 Direct3D #§— D=4l sim Je 3> HARR I, & Reis (8 HIR 27 R
RIRI A AR — A AR R P E O CHIME 2 I KR R W P %€ . Direct3D fEH]—
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/M5 Direct3D KM AT i AR 1 H AR I o MNE G H AR I IR IR A7 3R
15 ] TAPEARESS B, 5 VF Direct3D 5t IR TG 226 2K

AR TR AF I = e SO CMME I, T G AR TR s A o IR BEDR A7 1Y
R PUESR A TBOE AN (X Yy, z, w) I z AEFRse 1 A & w AR . {HT] z {511
TR PE G Ar 28 WAL Z-22 A7 AT w fEL AUl w-22 47 o PP B IR S A7 #R A DLk i, 4%
RS TR EAT.

MRTTARI , YR EEEAFH HR BB E 3 5t 1T REds KA TE QSR (R R AR BN
ZR I SO RO O F 2 — st RS 2 1 TR AR LU W 1 TR ek
AT AR (X, y) MRS WOERAHAS, A7 ERREE CR O z-2iA7H z MebnAn
W-ZAE I w ARKR) BRI 75 /N T A AR R G A7 TP IR (B . R 2T IR L
EHA, EBAEAERIE AL, T 21 M R A B QR 4 i i e
RAEZ R Z LR, KSR PN 2. AR EPR.

The color value iz stored
inthe rendering surface.

Depth X

The depth value
iz stored in the
depth-butfer.

Depth-butfer (zame dimensions as the rendering surface)

HE: BARRKZEREFAME AR E, (HE 0] Pl Direct3D H T4 WEAME AR S
SAT AN G B G H bRk I I LB R . B g, B Ar
RenderStateManager.ZBufferFunction)g: 1A .

JUT- 17 160 A 1 =4 [ R IR0 SCRF z-28, 4 -S4 AE 0 H i R R BE G- A7 2R 1
SR M A7 7E (1) Z-22AF A EA89 i e X EHCEAR, z-B A AR z fHFFE Wl fe z-
AV P 5] 0 A GBS 0.0 3] 1.0 s H: 2 37 dirg AT i B 8% A7 181 22 17] 1) b S5 6
KIIFEN T z AE AN o3 A o AT — ANz o A7 11 BE 25 AN i 47 T 9E 2504 100 [ LL 6, ¥R
FERAFTGIEY) Q0% H[ AL D E 4 SR BRI A — A 10%3E N . JLI (1) 15 0K B CH AT 7 48
S 1) TR TADLRE 3 48 5 B2 SRAT: 2t 5 P 328 i 37 11T /30 Sy 57 17T LG % 7E 1000 #] 10000 2 [i].
L2 1000 I, 98% [ il 4k 2 /e YR BE I S — A 2% u [ P, 5 i LU 1K 20 A e A8 45 R
XK 2 B AL A IR 2 A B, JUIAE A FH I8 5 SCRFY) 16 ALIRBEGRAFI

T30, —ANET w AR IPVR S R AT I8 5 LU Z- 2R A7 58 N340 59 14 43 AT 10 3 i R 528 B 7 T 22 [
DR (10 B A 2 328 Sy P B S 1107 2 5 B 2R AN P Il o R IX AT AR I B SR A A VA 43 T Al
RRE R VR FE G2 AE, AFIX LR R 7 RE08 SCRF R R BRFETE T . 5T w (IR BE R A AN A2 56 35
(1), 7 I ] B2 Y 7 HH A AL P AR K THT TR R o XA R IR g — ANl U2 0 B BB A S
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W-ZAFAME Z-GAF WA S
Z-GAFAETE YN T RN . G H] -2 A7, T AN S R BRI G . A2
SO AT EIE Y, BT - A RS R4 TH R . 77 B SOIR Z- A7 1A A
BN -5 A7, AL MR R AT . W R L e iiE dead (K 2 30 B K
RGUR LA RN EFE . Z-BAF R U PERE, (HIRXMBORAE) SEA Ik — IR 22 4 [+
BRI A AL BARAMELIERG TF L, (HEH AT DS AT . R R R > T 2
K, L ICH] z-Z2A7 I R BIHE R 5, ] ISRAG S tEPEfE .
R M MREEAFE SRR 8 T = 4EE Qs i A 7
PHNFRIE T O TIRBE AT T BB e AN Bk T T B AR A7 o

BV G A S FF

S SLIR AT

JA PR A7

FR IR A

R IR G AT

AR B AT K 5 NV )

PR VR FEE A7 ) LU AL PR 2

i H] z- Rk

4.1 BHREEA T

TP IR SR, R & BTtk s VP SCRE T R IR B 2R AT o PR UG A %)
ISR IO T RE AT 2 o BUAR R 2 IR AP SR T 2 (PR SR AE, A SRS T w
ERREGAE (W-2247) o WARARSE H— AR BCE TR, ISR P25 R AT
¥ ok T 57— NRBEG AT A AR, BN 82 IR AT, IX T Re & FEUE Y
WS MORRERE R R %

PR AR AR SR, ST Direct3D W45, M [H Direct3D AR FLAF
R SR . W Direct3D X G5 &SRR BEGE T, bR el 7 AT AT R A i 4 10K
YHF -5 47

{fH Manager.CheckDeviceFormatJj %R MR ESAF I SCRE, W T 71 CARRS a1 oir
7N

[C#]

AdapterInformation ai = Manager.Adapters.Default;

// Verify that the depth format exists.
if (Manager.CheckDeviceFormat(ai.Adapter,
DeviceType.Hardware,

adapterFmt,
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Usage.DepthStencil,
ResourceType.Surface,
DepthFormat.D16,

out result))

return true;

return false; // If the call fails, the error code is passed back in the result.

Manager.CheckDeviceFormat 7% R VFRE 8 — M T %R & D RE ¥ % . BEARIX
FE, ASCRE 16 (IR FEAE A bk 557

fff il Manager.CheckDepthStencilMatch KA VR BER 58 3 B Ar e 28 ki F
[HICHAALS TG P o

[C#]

// Reject devices that cannot create a render target of RTFormat while
// the back buffer is of RTFormat and the depth-stencil buffer is
// at least 8 bits of stencil.

AdapterInformation ai = Manager.Adapters.Default;

if (Manager.CheckDepthStencilMatch(ai.Adapter,
DeviceType.Hardware,
adapterFmt,
RTFormat,

DepthFormat.D24S8))

return true; // Device can create the render target.
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return false; // Reject the device; it cannot create the render target.

MRFE IS RE T SRR PE LR AT, AR T LABGAIE W-2A7 S HFF o BARIR FE AT BT A S A e it
PESCHE, AR w-ZRAAAHE 5 DG SCRE, X RiOGHEANE T Sl 588 7 . AN P
IV, 70 Ja IR T w B IR BE 2R A7 AT AT 2 2 17, #2056 B0 IR X W2 AT [P S FF
NI RIS T AT BT w-Z A IR SCRE
1. fEELKR)E, M Device.DeviceCaps/@?:H#&/n] Caps4ify.
2. Caps.LineCaps@Mtus& T4t LineCaps&i# 51/, Ca& TR T
X VE Gt B SRR
3. WA SCREE T WAEM H T IE R R R BER AT, K A0 5 7 Caps.RasterCaps
JEME T 1 RasterCaps#t #)#A ) RasterCaps.SupportsWBuffer/&#:.

4.2 B 1 MNEESAT

WA WA I — N E . BT — A hDirect3DIEE IR IE 2247, Ni% R AICH#CILTE
#k PresentParameters? s SiE R .

[C#]

PresentParameters presentParams = new PresentParameters();

presentParams.Windowed = true;
presentParams.SwapEffect = SwapEffect.Copy;
presentParams.EnableAutoDepthStencil = true;

presentParams.AutoDepthStencilFormat = DepthFormat.D16;

¥ PresentParameters.EnableAutoDepthStencil i 7 ¥ & A trueili 41Direct3D 4 fL 5
BRI L. & PresentParameters.AutoDepthStencilFormat 40 % & — &
TEHIRE 22474530, DepthFormat.D16 {HigE T — ANl 16 AL 17 .
THIX Device ¥ 5 #ait 4 I CE W B RIS T — AN AR AR I W £ o

[C#]

Device device;

// Create a device using the PresentParameters previously set.

device = new Device(O,
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DeviceType.Hardware,

this,

CreateFlags.SoftwareVertexProcessing,

presentParams);
RILGAT A BB R A VB G H bR . A FUE N, YREEGEAT H 3 SO LUB R K/
FHEAL. ] Device.CreateDepthStencilSurface /7 ik 7 —ANHT VK 22 A7 R 1

fiffl Device.DepthStencilSurface J5 154 % % W B — AN HT IR S 22 A7 3K M
PR AT IR BE A7, W20 8 IR 2247 - B 245 & 2%& Enabling Depth Buffering.

4.3 BRERESEAR

S MNEEZAE 2 5 (Il Creating a Depth Buffer — 5 frid), k38 i ¥
Device.RenderState J&[f] RenderStateManager.ZBufferEnable JE ¥ E N true
K oE H W E 2% 4 . E B H w- 24, NK R &E R SRS
RenderStateManager.UseWBuffer &1 &N true. XTI CHAAUE A
No

[C#]

using System;

using Microsoft.DirectX.Direct3D;

// Declare a rendering device.

Device device = null;

// Initialize the device.

// Get the device's render state object.

RenderStates rs = device.RenderState;
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// Enable depth buffering.

rs.ZBufferEnable = true;

// Render the scene.

// Disable depth buffering
// (note the different syntax; both forms are acceptable)

device.RenderState.ZBufferEnable = false;

// Use w-buffering.
device.RenderState.UseWBuffer = true;

R I Hw-247, UEBA ] Direct3DAHIAIK L, Ry BABLE — A& M5
Wl RT—ANEEBCHEFEREZERRM, 2/ LAW- I 8GR, £ Az
BB PR B M R E & 1.

4.4 FRECR RS AT 1R BHE

T AICHACHL G~ T dnff# F Device.DepthStencilSurface @&k & [7—4> Surface
XI5, 1K TR JE T 5% IR S R A7 3R T

[C#]

Device device = null;

Surface surface = null;

// Create the device.
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surface = device.DepthStencilSurface;
45 BRIEERF

VF 2 CH R 7 5 18 G B AN B W BR ¥R B2 22 47 . 75 Direct3D b, nJ BL % =X 1% i H
Device.Clear#l }flagsZ 35 & ClearFlags.ZBufferkikRIEE L2 7. Device.Clear)y
AT Ezdepth S0P AT RIR EAE -

NH CHARKL GBI R T e i BRVR B AT

[C#]

using Microsoft.DirectX.Direct3D;

Device device = null;

// Create a rendering device.

// Clear the depth buffer.

device.Clear(ClearFlags.ZBuffer, 0, 0.5f, 0);
4.6 BAREZFRIBAV; R

Direct3D @4 RVFXAIREZAF AT E N K ZERE TR A7 )3 S 8k, (R
Direct3D F 4t 1 2L 5C I IX 0 ) 5 S5 IR LU RF IR 3R

froCH ot O W OB % ., N ¥ Device.RenderState B M 1
RenderStateManager.ZBufferWriteEnable & 4 % & Kfalse. FFICH#UGIEHI AT T

[C#]

using System;
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using Microsoft.DirectX.Direct3D;

// Declare a rendering device.

Device device = null;

// Initialize the device.

// Get the device's render state object.

RenderStates rs = device.RenderState;

// Disable depth buffer writes.

rs.ZBufferWriteEnable = false;

// Render the scene.

// Enable depth buffer writes
// (note the different syntax; both forms are acceptable)

device.RenderState.ZBufferWriteEnable = true;
4.7 WARRE R LR R £

BAE—AME QR EPATIRBEMNAN, W AR SO IR (zERw) /N TR E S A7
(1), Direct3DHkA NG HFE Y HAsK M . £ NCHIRTH, KT RGE W Rk
AT HL R I A8 4k 2 B Compare M 26 25 Y ) — AN {H K] Device.RenderState J& 1k (¥
RenderStateManager.ZBufferFunction& ¥ B . T i FH CeARR u il JEAT T ik .
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[C#]

using System;

using Microsoft.DirectX.Direct3D;

// Declare a rendering device.

Device device = null;

// Initialize the device.

// Get the device's render state object.

RenderStates rs = device.RenderState;

// Set the ZBuffer comparison function.

rs.ZBufferFunction = Compare.Greater;

// Render the scene.

// Change the comparison function to some other value
// (note the different syntax; both forms are acceptable)

device.RenderState.ZBufferFunction = Compare.LessEqual;
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4.8 fFH Z-Rlek

E=4E st WA ) AN 2B I —A Z-RI&AEATER LA AL
2P TR UE S S (R 9152 IR 2 7R 1R AR ks B 1 — AN 15 vl g B Fds 44
FHIF R FEAE . i RERARTE DB vE 2, Bl ViAol i, B &8 W—FhiR BB S
FRATIAS S S A G R L TR AR R ] DA SR IR s, (EUR IR FE IR B T REATI AR AT AE .
ERGEG— I Z U, —ADNCH#IET LU KRG MzmA —ARigk, LD
B L1 22 VR B N o B ) — 1 2 B I — MR, N Device.RenderState &
£ RenderStateManager.DepthBias g & 4 —4 0 3] 16 2 8l {1H . B Hz- R 2
BE R 20, (EFHADIL I 20— Ry, A W] ge Bk

NI CAARRIE B R TS T Wi i z- R .

[C#]

using System;

using Microsoft.DirectX.Direct3D;

// Declare a rendering device.

Device device = null;

// Initialize the device.

// Get the device's render state object.

RenderStates rs = device.RenderState;

// Set the depth bias value.

rs.DepthBias = 7.0f;

// Render the scene.
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// Change the depth bias value
// (note the different syntax; both forms are acceptable)

device.RenderState.DepthBias = 3.0f;

B/5TW Ffh

N =HE SN T AT LB B, BRI U B P 358, A1 I ™ A A et AL
(K LATARBERIK B2 . Direct3D S 2 Fros (B, R FUMTE S, EA TR Fil
A B PN G R

S b RS RO MIEE N Z ORGP RN, RRRG R TR
PR KR B B B B AL KT . S AR I, e T R (R Sk M Z AL R
R BB 2, 378 T R Al 5t bk is I NBOR IZ RSO (1 20 5. Bt
TS AL AT R E G SIS E

JEPH R ST NE W 2 B T, A BIAEAE SO S i) L R 37 SR AN
Moo A7 BRI AT T PR SO IR K S5 AL ORI 1 P2k, R 2I0EH ERRA
W5 FERIETER R, GG AEEMZ R, e AL SR I B 14
R .

Direct3DA 1" 2 MUY SIS K7k BRZUMTEZAL, AR TN Z 3%
REIE TR TLEHSH Pixel Foghil Vertex Fog. fiilis 2, 5EZ X MRKE

e, RAEBSIREIRE L5E i, i A% e fEDirect3DJL 51 % L 58 iy, Ry al Lo
A SN R A AR S5
W NI RGREETUTZ, PP AR A — A& B3OSR PRI 2 AL BOR
IEAN T o 3 B - 220 1 T8 3] Direct 3D AR HI Y F S 1 8 RSP . B8 22 G T 1]
AP DEEHEERER, S8/ LAW- A BG2E
THE AT FAFEREIR T ST AE Direct3D F&7 S I & Rl 35 AR K45 B

AL A

S

FALIR
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Fh R
Tzt
BREN
FAIR G BRE GRS EA T AR R KL P I — &7

i P Direct3D T Z AR LB R 1073, CARE Al LA i 55 i 52 ma s 5t )
¥ . FogMode MIZEEAALE T YU =Fh B A XM (LS 2 Mass
e AT 28 SR RS PR AU AL I RS, DR TR R B L (1 4 5 S A

51.1 &HF ik

~ end —d
end — start

start f& Z BRI AR (1 o

end 2 RURAN I N EE .

d AUREEE, s ITALRRER A X TR TIER 2ok v, d (2 RAHPLAL B A
DU Z RIS . X TR T sk,  d R AN z AAkrgan
{H.

5.1.2 88 Z 4

LMEANREA O B R S AN T AT S

f= 1ea‘xa‘ex_-;inl

= 1
i RER demzity )

e s HARM BB EL (2900 2.71828).

density £ —/EFM 0.0 # 1.0 F{EEFIZE.

WEFRA, o AREE T, S TR A
VERE: RGAE TN BT M (B alpha ARh 766 T ST, IREFIUT T B2
AR HRIEI, ASATEE SN, o LT T4 A RGO 10D T
"R 2 FEG A 24 52 B 0 Pk 4
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oy
100%

\ / DADFOS_EXP2, density = 33

DEDFOG_EXP2, density = 56
DEDFOG_EXP, density = 56

Amount
of D3DFOG_EXP, density = 33
original
colar
o0 "
.o Distance (1.0
Mear Far
| plane plane

etk LinearJF4R T 1.0 £ 0.0. BIAHR T3 i i3z i 37 1T A2 AN 55 R ) o

Direct3D w5 AL BORIN, T T 240 7, B2 th i ik i G b g — Aoy R
KA, KRN

C=fC+{1-AC

WA AT, XA T DA RO LU 2 il 2 B Ik C, IR IS %
DR 7 (AL BB LE B E Atk C M. SRR Rl LB N 32 A7 KI5l an
HHEWOFRMRSG . ALY TSR DirectX 7.0 BLERRAKI I B8 . 0T LR
BN RI ramp B, ZALEITAE 0.0 ] 1.0 Z R SO BT RO By . 5
AR 3l AR A T 4R T 1.0, fEIEim i £%1k T 0.0.

52 ZUSH

ZA S B R AR GUIRZS P il AR 3 AT A Z5 A 2RI S HFTE Fog Formulas /4R 1K B
HEMAK . FogMode M2 AL e S & ] LU T HRIR AL ZE Direct 3D H I L A4
i, RenderStateManager.FogTableMode & ?:#HIDirect3D ] T1% & F AL I LR,
RenderStateManager.FogVertexMode & P45 i F T I T s AL AR R

M H &M E A L, @ RenderStateManager.FogStart Fi
RenderStateManager.FogEndJ& YR BB FFARER BE ML 18 8 . Rl 4 (E B e T2
FPAE M Z AR R BT AL, DR R = S, AT R -- 5L T2 i 2 w
fHo RO T ZUEM NI G. Zib¥It.

ZRT BT/ ERETT

Pixel (Z) Device space [0.0,1.0]

Pixel (W) Camera space

Vertex Camera space

M H T ieH AL A, RenderStateManager.FogDensity & 135 il 22 44,235 15 1 3 H o
T A B ST AN FR A L I e B S AE AR T, ERYERIA 0.0 B 1.0 (Ui
fE),

R H T ZALIRA R RenderStateManager.FogColori% £ )@ Efs#. M2 {582
% Fog Color#ll Fog Blending.
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FARA N H FZ B PR R S EA D Tk A R IAE I St & A% (FF Fog
Formulas#iti). RenderStateManager.FogEnable &5 iR & . HEE1E N
false; FiziEGUIRA B Atruen] LUA ARG, i F i CEARRE a4 s o

[C#]

// For this example, device is a valid Device object.

// Get the device's render states object.

RenderStates rs = device.RenderState;

rs.FogEnable = true;

ARG IR N B R TS S a o B2 0 TR RMNE S, S5 Pixel
Fog#ll Vertex Fog -

5.4 FAEBE

B Z AT S AR Bt 4Ll it RenderStateManager.FogColor )& 14 % &) .
TGRS AR A —MRGBATER, B HEEE —IRGBIE . Alphasz) ik 2.
A CRARM N Ak R .

[C#]

// For this example, device is a valid Device object.

// Get the device's render states object.

RenderStates rs = device.RenderState;

rs.FogColor = System.Color.White;

LA 1E Lh REV K LA G FEIT K L NI 25 A i X3 o

- 71 -



5.5 TS ZE4

MARGPAT IR, E RS 2 B IR TR T S A6V, ARG AE G R o 22
E T A RN . TS SRR I Direct3D Y AR e 5 | 23505, H2F R, &
& Fog Parameters.

WERFR P Al H Diect3DRAT R AL, B4 e BB AT 5T . BRIl RN T AT
T T R o Malphady SR I S A0 R 1o m DU AR AT 6 Y L 1) AR
PE e A Direct3DA b4 1 Z5 A0 1ok A AN 2 108 R AT 4G . $AT B
SRR R IR P 2 BAT e B AT T 5 255, IR — MR AN T 2
JA AR G IF I SR E QORI E 0 (%2, 1 )L Fog Blending Al Fog Color.
R U IS AR, D2 FH T 254k o 3K 2 20 b s FH IO o 8 5 T A 55 A i
fEE N oFog #F 74 SE ) - fEAR 35 (A4 52 U , oFog Hdl o FH T A S5 Ak (R e Pk A
RS A A L RATTHIN

551 ETHEKZEN

HE: U4 Direct3D AR FI e 5 | 2K Ad FH TS Z5 AL}, Direc3D i/ T & TVE [l
FIZZATT 5 X RPN R SR AL RS IRBN AR T B 5E s, 8 WA A A S R T
ﬁﬁ?g%%g%o WERFR P BT B 5 (AR RS, B 0T A 3L TR e 1 2
T

H, HHZTRESTIN SR E S S5O EHREAS BB S . ki, A
HAF 2 ANkt — B eI B2 8 ZA M, 5 AMEE LT EA%ZY
Moo Q01 SRR 28 DX 3 M e, S REASE ) A 2 il e 1), AR ORI AP A v g s . R
K2 T — IR A S WA AR S .

_ Ohject 2
Ohject 2 (=till in fog ares)
Ohject 1 [in fog area)
[mot in fog ares)
Ohject 1
[novy in fog area)
. - . i
wiennpoirt Lot viewpoint
Before After

FE T I 25 A0 o — e v SR 7 20 R TE IR 246, Direct3D
A AL A B T00 A S B B B ORHEAT 22461 H 5T . Direct3D B 2 i [RIEE & i3 n, midk
B I e P TR R BE, RIS AR, AN e 4 T e i vh R IR B 5

WU RS SRR T M S, w B Caps 4 i k¥ RasterCaps i b T (1)
SupportsFogRangeg&:, %@ MHiE L H Manager.GetDeviceCaps /7 ik4iR b, A
FIETIEE M EAL, N RenderStateManager.RangeFogEnable &1 #% & Atrue.
TEAF A E), e T YE 24k 11 Direct3D 45, %4518 1] Direct3D A # e 5|
BRI P AR AT AT E S TR S A S BRI, N OR RN TO A SR A AR B 1T S )
alpha 7 & R T YE I AL 1.
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5.5.2 AN AZEN

ERR TS R AR E T 254k
1. ¥ RenderStateManager.FogEnablei% & Atruesk )i HEALIES .
2. 7 RenderStateManager.FogColor /& + ¥ 'E Sk ek
3. * _RenderStateManager.FogVertexMode /&% & & FoaModeM R ] —
AN AR T I 1) 25 A A 5K
4. EEGVIREST, BB SEE N T I kS A
T CAARS G AT RiA TSP IRE E AT,

[C#]

// For the purposes of this example, device is a valid Device object.
//

void SetupVertexFog(Color color, FogMode mode, bool bUseRange, float
fDensity)

{
float Start = 0.5f; // Linear fog distances.

float End = 0.8f;

// Enable fog blending.

device.RenderState.FogEnable = true;

// Set the fog color.

device.RenderState.FogColor = color;

// Set fog parameters.

if (mode == FogMode.Linear)

{
device.RenderState.FogVertexMode = mode;
device.RenderState.FogStart = Start;

device.RenderState.FogEnd = End;
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else

device.RenderState.FogVertexMode = mode;

device.RenderState.FogDensity = fDensity;

// Enable range-based fog if desired (only supported for

// vertex fog). For this example, it is assumed that bUseRange
// is set only if the driver exposes the

// RasterCaps.SupportsFogRange capability.

// Note: This is slightly more performance-intensive

// than non-range-based fog.

if (bUseRange)
device.RenderState.RangeFogEnable = true;

¥

56 BREZ

BRZWAAL TR WA LI TR R AT X S R A NG I o SO e 3
IRERAFII WO ST XA AR BRZ AT AR, oy SR a R i H
AP S I AR AR R E A T, AP A TR R ROR N TR A
So e BLN AT i FoaMode M2 Rl 63 Brd Uil I A0 28 5o 328 24 SR 2 1h 9K E)
FEFFESE SE N o WERIKENFEP AN SR N EIRIN A A 3, B BN R AR 24 5
RALHE

5.6.1 ARESAHIEH VS T Z M 221F

H T IR TR GAT R AN S 0 A i R I S A AH SR T %, K2 SR 152 %l
T MR AH YR BERACE HE T2 VR FE M TR R S o MRS AHSGUR BEA T IR AR R — AR AR
AP BENIWILE . Direct3D /N #4725 [ AA bR R HUFRHW I G R 1814, LLFF AR B OE
WA o 1 B &% S RFIR IS AH DG 254k, & e B Caps 45 # M [ i i1 RasterCaps 1)
SupportsWFog /@, g8 Manager.GetDeviceCapsik[al. & T 51 FGH4E,
B Rz TR B RS SIR
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YR AR O S5 A SCHE NS, G SRR R B 0 B thE 55 1) P 7 AR R 2 B 5 T e 4% 2 ) N 1)
WA, RS S0 IR AH DGR S AR 2 Tz {E R B o B s 70 B 0 v B 220 i W
Device.SetTransform 7%, {#f] TransformType.Projectionfd flf&#—A Tk it
BN FER Matrixg5ik. WRBGEHEAE GHFE, ZHRAMA R E 2N &
BN EEEERHNY, 2F A W-Friendly Projection Matrix. £ What Is the
Projection Transformation?4&f iy R FE il AAE iGN 3d (0 500 A B
Direct3D i@ # 7L T w H R EE vHE A FH BB I M BOE R . 453, BP0 g —4
B IE P R RO 75 EE 0 T w (L R, BT e A ] Direct3D AR Hifi /K28 .
Direct3D kA g5 FERI DU 51 Wik RE0Z[0,0,0,1] (FEA—" MM BEE), RGEAMH
BT z EM RS T A . PR 554 38R B T f R0 2% 1 2 30 DA 25 1 2% 2% [B) Th i o
HAEHEM 0.0 (FEFRI P B ) 3 1.0 (R 1D

5.6.2 FFHBEZEL

ERE A T B S R 2 554k

1.#% RenderStateManager.FogEnablei% & Mtruek )3 H ZALIES .

2.7 RenderStateManager.FogColor &% & AT BE K 2 5%

3. % & FogModeMz$2K A Fxf N R i) _RenderStateManager.FogTableMode & {43
R Z A K

4 AEKIRITE GRS, B S SHORCE I PrINE Ok FE ) S5A. XES T2ME S
THiA ki SRRSO T I S

T CARRSIE AT T Xk T X IRE R

[C#]

// For the purposes of this example, device is a valid Device object.
//

void SetupPixelFog(Color color, FogMode mode)

{

float Start = 0.5f; // For linear mode.

float End = 0.8f; [/

float Density = 0.66f; // For exponential modes.

// Enable fog blending.

device.RenderState.FogEnable = true;
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// Set the fog color.

device.RenderState.FogColor = color;

// Set fog parameters.

if (mode == FogMode.Linear)

{
device.RenderState.FogTableMode = mode;
device.RenderState.FogStart = Start;
device.RenderState.FogEnd = End;

}

else

{
device.RenderState.FogTableMode = mode;
device.RenderState.FogDensity = Density;

}

3
$6%  AlphalB&

Alpha W& H T Wos B A& W a3 W FE R R IR . BRel skl (o i@iE Sk, alpha £ K
HREEAME Z B MBS R, Bk alpha diE. & w0 S 1 HeRs i Bom— AN o %
WIEAE . tn—A 8 A7 alpha ik fE#R < 256 ZE W, M O CGEREHAME 2 2B 1)
F| 255 (BRAEHME R ZEAEWIND.

R Xl LA % alpha fii. %A alpha ({0 & RGB; Ef5 alpha {4 %Ll ARGB
1A% TH S Hd, ﬁiﬁiﬂfﬁﬁﬁxﬂéﬁlﬁ%ﬁﬁ??"ﬂj%@r‘lﬁl’]@%f M A7AR 5 1= A2 B
R
A T AT LAER alpha 4577 AR 1 SR R AR

Tii i Alpha

5t Alpha

4L F Alpha

2% {7 Alpha

1E Y H b Alpha
FHIRIE T alpha AN .

L

o JHFIIKIA

KIG TNDCFIEEE

- 76 -



6.1 I0i 4 Alpha

T s 24 T DL 32 it alpha £ #5 « 22 )5 K Tl s alpha, BV ¥ B & 35 3R & N
RenderStateManager.DiffuseMaterialSource #% & & ColorSource.Colorl , 1#
Direct3Diz AT I i S5 R 1T AN e A4 5T 3R 0GB S A

Alpha HdlE T LUMA R — AT )M st AR DIRIB ST 2 (4
UL, MR I BT AGE T, JFRRE TR AR . X BACES AT LU £ i
DirectX 9.0 Visual C# Wizard “£[f] GraphicsClass. InitializeDeviceObjects /%
AT DI RE R

[C#]

// Create the sphere geometry.

rearSphere = Mesh.Sphere(device,1f,10,10);

// Copy the sphere, adding a diffuse color to the vertices.
sphere =

rearSphere.Clone(MeshFlags.Managed,VertexFormats.PositionNormal |
VertexFormats.Diffuse,device);

// Add the same color componant to the original sphere.
rearSphere =

rearSphere.Clone(MeshFlags.Managed,VertexFormats.PositionNormal |
VertexFormats.Diffuse,device);

// Lock the vertex buffer of the rearSphere to obtain the vertex information.

CustomVertex.PositionNormalColored[] Source =

(CustomVertex.PositionNormalColored[])rearSphere.LockVertexBuffer(typeof(
CustomVertex.PositionNormalColored),

0,rearSphere.NumberVertices);

// Loop through the vertices, adding a red transparent color to each.
for(int x=0; x < (Source.GetLength(0)); x++)

{
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Source[x].Color = Color.FromArgb(0, 255, 0, 255).ToArgb();

¥

rearSphere.UnlockVertexBuffer();

// Add a color component with alpha to the second sphere.
CustomVertex.PositionNormalColored[] Destination =
(CustomVertex.PositionNormalColored[])sphere.LockVertexBuffer(typeof(Cust
omVertex.PositionNormalColored),

0,rearSphere.NumberVertices);

// Instead of adding the same alpha value to each of the vertices,

// this code increments the value, creating a gradient effect across the sphere.
int num = 256/Destination.GetLength(0);

for(int x=0; x < (Destination.GetLength(0)); x++)

{

Destination[x].Color = Color.FromArgb(150, 255, 255, num*x).ToArgb();

¥

sphere.UnlockVertexBuffer();

CHIAZITS R o alphafEIRE 7T DU T4 A E Bk . ARG T
— AME G & £ I {ErearSphere 1 J5 2z il BR R >k R B ik, 31X BeARRS m DU N B i
DirectX 9.0 Visual C# Wizard’f: /i ff)GraphicsClass.Render J5iE#HTfERTE. ¥
XEBARRY % E AF Device. Transform.Projectionff [ & 2 J& .

[C#]

// A StateBlock is used to reset the device to its former state after we draw
transparency.

StateBlock sb = new StateBlock(device, StateBlockType.All);

sb.Capture();
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// Use the diffuse vertex color as the DiffuseMaterialSource for color lighting
calculations

// (as opposed to a material).

device.RenderState.DiffuseMaterialSource = ColorSource.Colorl;

// Set up the device to render the alpha information.
device.RenderState.AlphaBlendEnable = true;
device.RenderState.SourceBlend = Blend.SourceColor;

device.RenderState.DestinationBlend = Blend.InvSourceAlpha;

// Translate the rearSphere so that it is drawn behind the sphere.
Matrix m2 = m;
m.Translate(0,0,2);

device.Transform.World = m;

rearSphere.DrawSubset(0);

// Rotate the sphere so we can see the gradient a little better.
device.Transform.World = m2;

Vector3 rot = new Vector3(90,0,0);

m2.RotateAxis(rot,-45);

device.Transform.World = m2;

sphere.DrawSubset(0);

// Restore the device to its original settings.
sb.Apply();

KBS R4 T 2 AMEYIERAR, o 1AM T 0 1 ANIREETT
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6.2 4% Alpha

MR ATt alpha $d5. 25 MR alpha, B 18 A FE GOIR SRS 1T AL
Joiig SR 3 B A T8 SO (R 2 B, Wl il C#ARARS BT

[C#]

// Enable material alpha.

device.RenderState.DiffuseMaterialSource = ColorSource.Material;
Bk CH#RUEH —A alpha {EM BRI 4 BT, FF HAEL s 24 .

[C#]

Material mtrl = new Material();

Color ¢ = Color.FromArgbh(127, 255, 0, 0);

mtrl.Diffuse = c;
mtrl.Ambient = c;
mtrl.Specular = c;

mtrl.Emissive = c;

device.Material = mtrl;

6.3 43 Alpha

gUE BT LRt alpha i . H L AUEL A, RIS alpha f. ZHEALXASE,
JERE VB A AN SO SRR PG E SR SR E AR 2l a2 i), G Y
PARATIE W L 107 SN 4 o

I CAHARURSEGI IR TIXED R

[C#]

// Declare a Device.
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Device device = null

// Declare a global texture variable.

Texture texture = null;

// Initialize the device.

// Create an alpha texture.

texture = new Texture(device, 128, 128, 0, 0, Format.ASR8G8B8,
Pool.Managed);

LoadGradient();

Wk gy — AT, Texture ZUEE R WV T AW A BREAE S, W
LoadGradientli#alphaifiis .

[C#]

protected void LoadGradient()

{
uint yGrad, xGrad;
uint dx = 128; // width
uint dy = 128; // height

uint[] buffer = new uint[dy * dx];

GraphicsStream gs = null;
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try

{
gs = texture.LockRectangle(O, LockFlags.Discard);
for (uinty = 0; y < dy; y++)
{
uint offset = y * dx;
yGrad = (uint)(((float)y / (float)dx) * 255.0f);
for (uint x = 0; x < dx;)
{
xGrad = (uint)(((float)x / (float)dx) * 255.0f);
uint b = (uint)(xGrad + (255 - yGrad)) / 2 & OxFF;
uint g = (uint)((255 - xGrad) + yGrad) / 2 & OxFF;
uint r = (uint)(xGrad + yGrad) / 2 & OxFF;
uint a = (uint)(xGrad + yGrad) / 2 & OxFF;
buffer[offset + x] = ((a << 24) + (r << 16) + (g << 8) + (b));
X++;
}
+
gs.Write(buffer);
texture.UnlockRectangle(0);
}
catch(InvalidCallException)
{

return;
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Alpha {5 T ARG RS WIS FTR AR Xy AEFRfr E
N, BEOIR T NSO RO RIS

[C#]

// Assign texture.

device.SetTexture(0, texture)

// Texture stage states.
device.TextureState[0].ColorOperation = TextureOperation.Modulate;
device.TextureState[0].ColorArgumentl = TextureArgument.TextureColor;

device.TextureState[0].ColorArgument2 = TextureArgument.Diffuse;

device.TextureState[0].AlphaOperation = TextureOperation.Modulate;
device.TextureState[0].AlphaArgumentl = TextureArgument.TextureColor;

device.TextureState[0].AlphaArgument2 = TextureArgument.Diffuse;

XBACS S SR A AR EEE WIS R . BRREVE LR EW] (IT{EM B x=0) FIA
EH] TAEALE x BA D

6.4 MiZE4F Alpha

MWiZEA7 alpha JE& FIT 5 alpha, #1)i alpha, 403 alpha A fiARE . T, M FFSE
alpha &EEEAH T 4arE 8, A riE . wigk 7 alpha &6 95T
R ] S AE T ) CAETER S S, B DR A MR E AR

MPAT alpha AR, 2 BB G: WEEMBAROE. ORRETEWYE, B
WEERE TR EM BN CAHOR. BB EERYIEZ G 1 — L AR AR IR0 G g5 3
XU, ZAE B RE WA . Alpha SRR T 2 28 AR R H As
RZ IR R

Final Color = ObjectColor * SourceBlendFactor

+ PixelColor * DestinationBlendFactor

ObjectColor KT g = AL B FIE G . PixelColor Kyi T M Aie =0 & 122
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7.
ATLLAE 81— 4 B T

BEEART it

Zero (0, 0,0, 0)

One (1,1,1,1)

SourceColor (Rs,Gs,Bs,As)

InvSourceColor (1-Rs, 1-Gs,1-Bs,1-A)
SourceAlpha (As, As, As, A))
InvSourceAlpha (L-As, 1-As,1-As,1-A))

DestinationAlpha (Ad, Ad, Ad, Ad)
InvDestinationAlpha (1 - Aq, 1 - Ag, 1 - Ag, 1 - Ag)
DestinationColor (R4, Gd, By, Ag)
InvDestinationColor (1 - Ry, 1 - Gy, 1 - By, 1 - Ag)
SourceAlphaSat (f, f, f, 1); f = min(As, 1 - Ag)

BothSourceAlpha Obsolete. To achieve the same effect, set the source and
destination blend factors to SourceAlpha and
InvSourceAlpha in separate calls.

BothlnvSourceAlpha Obsolete. To achieve the same effect, set the source and
destination blend factors to SourceAlpha and
InvSourceAlpha in separate calls. Source blend factor is (1
-As, 1 -As, 1-As 1-Ay), and destination blend factor is
(As, As, As, As); the destination blend selection is
overridden. This blend mode is supported only if the
RenderStateManager.SourceBlend property is set to true.

BlendFactor Constant color blending factor used by the frame-buffer
blender. Uses color.r, color.g, color.b, and color.a
obtained from RenderStateManager.BlendFactor. This
blend mode is supported only if the
BlendCaps.SupportsBlendFactor property is set to true.

InvBlendFactor Inverted constant color blending factor used by the
frame-buffer blender. Uses 1-color.r, 1-color.g, 1-color.b,
and 1-color.a obtained from
RenderStateManager.BlendFactor. This blend mode is
supported only if the BlendCaps.SupportsBlendFactor
property is set to true.

Direct3D{{i il RenderStateManager.AlphaBlendEnable ft.falphaiZ ik & . alphaii
& oM ¥ M I W F RenderStateManager.SourceBlend
RenderStateManager.DestBlend&E 4R . TR G REM HFRIR G RERCOMEH » T
C# ALy W 4 U5 e & IR A % B 4 Blend.SourceColor, H iR GRS E N
Blend.InvSourceColor.

[C#]

// This code fragment assumes that device is a

//  valid Device object.
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// Enable alpha blending.

device.RenderState.AlphaBlendEnable = true;

// Set the source blend state.

device.RenderState.SourceBlend = Blend.SourceColor;

// Set the destination blend state.

device.RenderState.DestBlend = Blend.InvSourceColor;

XBACS AR (R G BEAE i BEAHGE G I R2) AH AR 82 CARTAL EWIZE A7 P IR
ZIPAT 1 ARG . SiRE LR RULET AR S0 R B 00 G o i A7 (3
AT BIREI A LR T .

R Z RGN 7 f LU P ) alpha R IERERAE. DI 0 52k it alpha i, #2
R 32 B AEAT R AR R R A o

6.5 YE4: H#x Alpha

B A [N RS = A" RS/ NI
RenderStateManager.SeparateAlphaBlendEnabled.
4 RenderStateManager.SeparateAlphaBlendEnabled % & Jfalse (454 I,
L [ R & ORI TE T s X alphafd, #pk h HIVE 34 H bR 7 FAE . SR ey
T E MiscCaps.SupportsSeparateAlphaBlend L& B & 7] L S7 #7158 % H dralphail
&. EHEEE RenderStateManager.AlphaBlendEnable & Jfif /K £k 7 5 T alphalk
I
=
NHE ST HTTE GRS, DA TIE 3 H AR G 4% alpha iE i .
RenderStateManager.AlphaDestinationBlend
RenderStateManager.AlphaSourceBlend
%4 RenderStateManager.SourceBlendfl RenderStateManager.DestinationBlend
—FF, XELRAFLAAES 24 Blend i b i B Hh—Ff. #KEE BlendCapsii % Wik I
Caps.DestinationBlendCaps#l Caps.SourceBlendCapsix &, J§AHFriE S 13 & §E LA
T N5
Alpha AW R IR 5e ik
renderTargetAlpha = (alphaj,* srcBlendOp) BlendOp (alpha,* destBlendOp)
alpha;, /&% alpha {4.
srcBlendOp 72 BlendH ) 1 MEE T
BlendOp: & Blend™' i) 1 AME& K+
alphay ;275 4 H 4511 alpha {4
destBlendOp i Blend i) 1 MEARH T
renderTargetAlpha & /5411 alpha f4.
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6.6 AR

M YRR, REP A R GE LA YR YR A B R PR . IR APIEA
WU T N AR ER

XF O3 T AL T S PR D I B AL WY i L IKIAR I . Direct3D Ry il LLEREE MWL
BB R AR R A SRR AIE R 2 =4EEDE P T R, A% BRI RE
KW RE. & H KR E LR =Y R, ZREARK 5 T WA R (SO ]
B AFRIES o R I S B . ARG SRR 2. AT
(KB o> n] ABOE AL, IEARAAERTE WIS EE 50 23 AR B B2 AN T AL
VFEUERAE 2 A E s R o e, P = ek s R, bbb v T
A DA I s e < o X M R R A Y eSO R . A R TR R T
HRWAL FERMZ I E G

BT A TS B S TG R 2 A 2R e (P A 1 JH o RS R Py e T E e A
ARRRALE, ) T LIRS SO N ] g

T XFR, AR AR R, JCHEUTE LA IR IR . B EOR ML A e AN BE
BEINRZ o WERAL P al DO B WS 28 dioe 5, it ] AL e 2 2-D i E 3-D 1,

6.7 = MHFIAKIK

= AR T LB 2 SRR Y e (U 32 (2% Billboarding). M H2
A Fp B T e 8 A X R ] DAAE P AT A BRSNS, R PP AE A R 1.
BhEe 5 170 el 2 AR

Ry AT LGS S Ak slO0U Jig e — SRR e A I 1) P RIS — NI 5 2 o SRR 7T LORE
— B ARG BE R E o N RIVGE, Z R B K

FEfe ] DU — I RO 2 B 2o R — MBI Y . X283 R n] LLRH
IR AL S G LR Ra&S S . RN L.

M2 KA 7 K B 5 . E MR IR = Hf, W RSN R M5l b
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I L T B K DR AR 50 P 062 2 R SRR 30 41 1 0 PRI
BYFRERIES 14

APCRATHIRITIE RS« 48115, RUHZR R, EBENTIRI N, I T 4 2t
B VUEEA.

. e

b

6.8 KA. NICHRIE

Direct3D i T HLE W e =B M HARIL G o LU U ey nl LUK KR SC BN F 21— 41
A BOR T A K IA TSN o a0 SRR A FH AN KRS P A1 R 22 K v A e 2 45 4 E 1
KAE, XICHA R R A B E  55 AR 2y i [ TROHE B2 23 385 00 KA SN LS J o i i T
BRI A SR B, wT R AR RS = YR KA A

XSt rb BT 3 A A S AN T I SE OGN ], ] ABERLH DR AT IAD'G o BARIX AN E AR (1)
TEIFEHARR, (e LR P BR B = A DR B IR DY o g Ui, DR Bl PRI ' A 9058 PR 38
s s,

Ty MR ST T Z AN AR, B SR ANE G H AR R AR A S AR BN A IE
AN IR 1 CO S0 B I 1R) ARk RS IH & o Bl TR) g, $EAN g 50l ) A . X — gt
SEID G TR 770 o AR, A IX A AHE UAE il — AN PR s H W52 IR G R A0
R

1E =i soh BoRBERIERIRR P A G TR TNDGSRABL. fldon, SRRl R 2B, R nT LT
A SRR s ph e A Bk M 252 R o 55 b)), B2 a] DS A — 20 A S AUl KO
FIANE I REE YT Sy 5 i T ) MR A SR IALE, SRS E—AN DG,

A 2 A5 AR T DAASAUL B8 5 56 26 T o Pt mT DA e e A 26 91 3R Bl 4% 7 (1) TR ok B e
fi1. 25 E 5% Line Listsfl Line Strips.

T AT USR] A W il s SO = A TE AR (P B R ST )3 o BN =SB AN R ST )
Yy NAE— = MIEHER A 8 A B AR =8, AT H 13578 55 1 XI55 73 B o
A i, WVFFHERER—FE, —MIBZ R EERLEH 2 v LUE W= )5 37 5.
=M TR RSN = MIEN G . 25 525 Triangle Lists,

¥6E= Direct3D F

—ANRIAER T — AR AN DX ZRIE A7 T s R EAA A, BAREAIHRATLL
FAET RGN . et Surface RHE4 .
PR N HARTE XS T B R T A2 L A
front buffer FIG2e47. WA K— AT LUER F G RO 0B O FAE Sonds |
BIoRMHIE . {£ Direct3D ', Ff¥ MASGEFEIXTT & AT B A
back buffer Ja&G 247, WA — NPT UHESAMNEE. a6 %FAA
HE FL% o AE Wonas 1.
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flipping #I% K. K56 9AF %80 216 9AT AL B2

swap chain ZZ#FER AT LLELL I ILERT G 2471 1 DMREAEERFNES .
HAE 1 ARE
BN AR, N LN TR

Device.CreateDepthStencilSurface

Device.CreateOffscreenPlainSurface

Device.CreateRenderTarget
M XY T A A7 P I BEAME 3 Edh Wi 51 - Direct3DA{ ] SurfaceDescription
SR Format@ Pk iR L kg . 1 AN SAF/ER I SurfaceDescription 4444 n]
LUl & i Surface.Description)@ P& [H],
—HENT A AN, BN SRR BUIRE L ANRER

CubeTexture.GetCubeMapSurface

Device.GetBackBuffer

Device.DepthStencilSurface

Device.GetFrontBufferData

Device.GetRenderTarget

SwapChain.GetBackBuffer

Texture.GetSurfacelLevel
SurfaceZ& fuiFilid UpdateSurface 72546 WAERIAT BV ) o %715 RVIHE R H B X 55
M— UpdateSurfaceZs 5 #1315 —A 2. UpdateSurfaceZit 4 75 vk B 7 Al A7 . W
Surface.LockRectangle /7 %% H T8 B A7 1 —HRAE X 3. 3B 2 /a0 H i R i )
BUEM X )5, i Surface.LockRectangle.
ipliEiaEy
N A AR T O T AT A R TR AR R

E1E 52N

ft ot 1AL bR

i vs A

BRI

TURIBEL R 5 & 22k

REIE]

=R E ]

EHV R K 1A A7

A RIS

(IERE T

I REER

7t Direct3D ', i) 2-D BIRAZH 1 PR I S EIa B N AT &R i), 1 AR
ATLAUE R 1 A 2-D 4], Hh AT EAE T LAMEE, EROREG NS R
1 PR R A1 5 J2 K i R G P it B 2= et A MR (0 R 0 1R A8 80k 5 S o 48 an
1 I 800X 600 X 32 {7 th iR M ER B AT LL 1 i 640X 480X 16 {7 (AR 1 5 B 2 14071 o
[FIFE, T2 401 1 G R 2 KR kA it . 1 i 800X 600X 32 A7 ta iR 1) 4,
KA 4E30E 800X 600, FANTTHRAY T 14 32 i {HER R EMEE.

PRI HA 1 ARG RN L AN RER BRI R E B A E . XL 5k 3 o LA
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O ICH: A8 . (EFEEIE R DirectX 9.0 1, Frf o o Zilid Format#zs il e .
1 RS e R A R I DR B AL B . L, 1 16 AU e Ok
Format.R5G6B5, TR 5 H T4 (R), R 6 T4kt (G), 5 TH#E (B).
FT A K QN 22 B4 1 S It 2 3 R (MSB) Bl B I 34 (LSB) « LE U1 ARGB J2: 41 MSB
A(alpha)i@iE#| LSB B (#ith O MEIEMFHAIM) . /R MEARFE IR, Bdafe e
M LSB %] MSB 74, X R A A A7 IFIE TE P 2 M LSB () % MSB (alpha).
XA T AR SGEIE R R A 1. M-S E A8 kT, T 3 MO
Itk A 000,

1.1 TR

FEAF SR AP A L AU IER. B S 746 (R), 4t (G, it (B),
EYIE (Alpha), s (L AR (P) Haidla. ROy ERESE TR 14
ORMEN, Preleti o R g s 8 ges .

R EHAFR - BX

R8G8B8 A 24-bit RGB pixel format that uses 8 bits per channel.

AB8R8G8BS8 A 32-bit ARGB pixel format, with alpha, that uses 8 bits per
channel.

X8R8G8B38 A 32-bit RGB pixel format in which 8 bits are reserved for
each color.

R5G6B5 A 16-bit RGB pixel format that uses 5 bits for red, 6 bits for
green, and 5 bits for blue.

X1R5G5B5 A 16-bit pixel format in which 5 bits are reserved for each
color.

A1R5G5B5 A 16-bit pixel format in which 5 bits are reserved for each
color and 1 bit is reserved for alpha.

A4RAG4B4 A 16-bit ARGB pixel format that uses 4 bits for each channel.

R3G3B2 An 8-bit RGB texture format that uses 3 bits for red, 3 bits for

green, and 2 bits for blue.
ii An 8-bit format that uses alpha only.

AB8R3G3B2 A 16-bit ARGB texture format that uses 8 bits for alpha, 3 bits
each for red and green, and 2 bits for blue.
X4RA4G4B4 A 16-bit RGB pixel format that uses 4 bits for each color.

A2B10G10R10 A 32-bit pixel format that uses 10 bits for each color and 2
bits for alpha.

A8B8G8RS8 A 32-bit ARGB pixel format, with alpha, that uses 8 bits per
channel.

X8B8G8R38 A 32-bit RGB pixel format in which 8 bits are reserved for
each color.

G16R16 A 32-bit pixel format that uses 16 bits each for green and red.

A2R10G10B10 A 32-bit pixel format that uses 10 bits each for red, green,
and blue, and 2 bits for alpha.

Al1l6B16G16R16 A 64-bit pixel format that uses 16 bits for each component.
A8P8 An 8-bit color format indexed with 8 bits of alpha.
P8 An 8-bit color indexed format.
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L8 An 8-bit luminance-only format.

L16 A 16-bit luminance-only format.

A8L8 A 16-bit format that uses 8 bits each for alpha and
luminance.

AdL4 An 8-bit format that uses 4 bits each for alpha and
luminance.

1.2 AR5

AT A% A B v DOV IEBE A8 Arid U] (U) (V) (WD (Q) A& .
ARFSHAIRR 5=V

Vv8u8 A 16-bit bump-map format that uses 8 bits each for U and
V data.

Q8w8v8us8 A 32-bit bump-map format that uses 8 bits for each channel.

VvV1ieUl6 A 32-bit bump-map format that uses 16 bits for each
channel.

Q16W16V16Ul6 A 64-bit bump-map format that uses 16 bits for each
component.

CxVv8uU8 A 16-bit normal compression format. The texture sampler

computes the C channel from C = sqgrt(1 - U? - V?).

1.3 BERKR

T A% B T UV SR S5 e 5 B 4l &
EE#HAIRR ®

L6V5US A 16-bit bump-map format, with luminance, that uses 6 bits
for luminance and 5 bits each for v and u data.
X8L8Vv8US8 A 32-bit bump-map format, with luminance, that uses 8 bits

for each channel.

A2W10V10U1l0 A 32-bit bump-map format that uses 2 bits for alpha and 10
bits each for w, v, and u data.

1.4 W5 R54mbas =

Data in a four-character code (FOURCC) format is compressed.

5 V-7 75 g i (FOURCC) At 2 b R 504l e IR 47 T
1.5 MAKEFOURCC

TAREAMESE LT 1 M2 EEEA G778 X V&35 X %
H B4 H LA FOURCC #2011 1 & XM
T CE#AL Fr W~ 4 FOURCC 4864,

[C#]
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static int MakeFourCC(int chO, int chl, int ch2, int ch3)

{

return ((int)(byte)(ch0)|((int)(byte)(chl) << 8)| ((int)(byte)(ch2) << 16) |

((int)(byte)(ch3) << 24));
}

& X ] FOURCC #& 200 F 7

VY 75 40 15 % 1H
AR iR

X

Multi2Argb8 MakeFourCC(‘M','E','T",'1") MultiElement texture (not

G8R8G8B8 MakeFourCC('G',
IBI)

R8G8B8G8 MakeFourCC('R’,
IGI)

R

IGI’

IGI’

‘B

compressed).

A 16-bit packed RGB format that is
analogous to YUY2 (YOUO, Y1VO,
Y2U2, etc.). It requires a pixel pair to
properly represent the color value.
The first pixel in the pair contains 8
bits of green (in the high 8 bits) and 8
bits of red (in the low 8 bits). The
second pixel contains 8 bits of green
(in the high 8 bits) and 8 bits of blue
(in the low 8 bits). The two pixels
share the red and blue components,
while each has a unique green
component (GORO, G1BO, G2R2,
etc.). When looking up into a pixel
shader, the texture sampler does not
normalize the colors; they remain in
the range of 0.0f to 255.0f. This is
true for all programmable pixel
shader models. For the fixed-function
pixel shader, the hardware should
normalize to the O.f to 1.f range and
treat it as the YUY2 texture.
Hardware that exposes this format
must have the
Caps.PixelShaderlxMaxValue
member set to a value capable of
handling that range.

A 16-bit packed RGB format that is
analogous to UYVY (UOYO, VOY1,
U2Y2, etc.). It requires a pixel pair ito
properly represent the color value.
The first pixel in the pair contains 8
bits of green (in the low 8 bits) and 8
bits of red (in the high 8 bits). The
second pixel contains 8 bits of green
(in the low 8 bits) and 8 bits of blue
(in the high 8 bits). The two pixels
share the red and blue components,
while each has a unique green
component (ROGO, BOG1, R2G2,
etc.). When looking up into a pixel
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shader, the texture sampler does not
normalize the colors; they remain in
the range of 0.0f to 255.0f. This is
true for all programmable pixel
shader models. For the fixed-function
pixel shader, the hardware should
normalize to the O.f to 1.f range and
treat it as the YUY2 texture.
Hardware that exposes this format
must have the
Caps.PixelShaderlxMaxValue
member set to a value capable of
handling that range.

Dxtl Ma;keFourCC('D', X', 'T', DXT1 compression texture format.
Y

Dxt2 'l\g:a)keFourCC('D', X', 'T', DXT2 compression texture format.

Dxt3 !\:/I%:cl)keFourCC('D', X', 'T', DXT3 compression texture format.

DXT4 !\L/Il%keFourCC('D', X', 'T", DXT4 compression texture format.

Dxt5 'l\gzla)keFourCC('D', X', 'T', DXT5 compression texture format.

Uyvy Ma)keFourCC('U', Y', 'V', UYVY format (PC98 compliance).
e

Yuy?2 'l\glaskeFourCC('Y', ‘U', 'Y, YUY2 format (PC98 compliance).

1.6 Buffer Z2ma8t& =\

WL, BR, TR G] buffer 22474y, BEANHRAA—DE— kg,

SR
Dl16Lockable
D32

D15S1
D24S8
D24X8

D24X4S4

D32SingleLockable

D24SingleS8

D16

L/:5:N
A 16-bit z-buffer bit depth.
A 32-bit z-buffer bit depth.

A 16-bit z-buffer bit depth in which 15 bits are reserved
for the depth channel and 1 bit is reserved for the stencil
channel.

A 32-bit z-buffer bit depth that uses 24 bits for the depth
channel and 8 bits for the stencil channel.

A 32-bit z-buffer bit depth that uses 24 bits for the depth
channel.

A 32-bit z-buffer bit depth that uses 24 bits for the depth
channel and 4 bits for the stencil channel.

A lockable format in which the depth value is represented
as a standard Institute of Electrical and Electronics
Engineers (IEEE) floating-point number.

A nonlockable format that contains 24 bits of depth (in a
24-bit floating-point format - 20e4) and 8 bits of stencil.

A 16-bit z-buffer bit depth.
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VertexData Describes a vertex buffer surface.
ki D16Lockable 71, T IR ROk S H8 B REAMG R B BEE R R R ALY, I Se VIR E)
FEITVH FE LU v~ B 0 T 4 e 1 S8 27 8 i AN & R AR )

1.7 AR

BRI T R S e 16 (7 /3EEIFE S s10e5 #ak.
& R R 520

R16F A 16-bit floating-point format that uses 16 bits for the red
channel.
G16R16F A 32-bit floating-point format that uses 16 bits each for the

red and green channels.

A16B16G16R16F A 64-bit floating-point format that uses 16 bits for each
channel (alpha, blue, green, and red).

1.8 IEEE #&3

X hd 7 RER IR o eI 32 f/iIEFFE Y s23e8 il
# RFRIR 5=V

R32F A 32-bit floating-point format that uses 32 bits for the red
channel.
G32R32F A 64-bit floating-point format that uses 32 bits each for the

red and green channels.

A32B32G32R32F A 128-bit floating-point format that uses 32 bits for each
channel (alpha, blue, green, and red).

1.9 HAth
AR oA S L
HAbARR #ER

Unknown Surface format is unknown.

110 EEEFEESHR

XL AR IR B GAr BB S AU AR

X EREF B

A2R10G10B10 X X (full-screen mode only)
ABR8G8BS X

X8R8G8BS8 X X

A1R5G5B5 X

X1R5G5B5 X X

R5G6B5 X X
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1.11 &7

AW DA SR i A RO TR G, Rk ABLS FRITIXAS 2 T4k UK i & alpha. D16 #% 4k
BT 14 16 AL FEEUE A 1 ANREFP vl Bl e R

B AT LS B BB A 77 i S ek xURA, IR & e i (IFOURCC U . 1X
£ HiDirect3Diz AT I A # fig (kg 2l it Caps4htfie X

R O RO 1 (IHVS D IR, P2 FOURCC ARUR4E A 4 . PR Ress
(13K LA NPT ABHAS AT I BT S RE, BT LB AT R ME— 11 o SX M 1T DO T I e 8 R AT 5|
FOCHHEAE . THVS &AL MR X BT AR A = R R SCRF, X T BB RN

1.12 fHREM

Format Enumeration

B2 ATAR L AT HEER?

KIEERCA A5 T 1 MeI RN E, RN G247, CRR T BoRds FioR
BG4 RoRaE Ty, BB R & AF AR ROR BN R ds FRoR. 2RI, qikiE g
SR IX S S E 1 AN o) B AZ O SR R BT R A LA LE AR R . R
iR B A 60Hz (60 K/FS) F| 100HZz. 4 SR Sl 8 ip (el i, i SRR 14 58T
WS 947, BRI EHE SR IP Y Wos kI 608 T IHEME, 1 R s
TG . X ) SO R

Direct3D @i 2 Ry U MR A s 1 Flo AV RoR a8 O LE 1 17 B T4 (Bl .
F20) 45, 0 1 MERAE S M HEAR. Bonasmnt B2 (CRT) MR Z
FICARORBH A% . A T Bonas e b, KT A . SRR BA KA,
PR e R R e E A R TR, AR R e 8 BB AT o XA EET R A R
Pl 1 AEEFD . EEERDERYNR, DOoRSALHEUTM AR AT & 247
(1) S HTAE s 2 PR T U 2 T, AR TCVEAE W o 3 B[R D AR 08, (HEAS A2 DAYG 31 S i
Yo A AN . BRI SR Y 5 2 ST T B IS B b Ab e

Ja G MEY 1 DM RHIR] 1 AR G G SAF B bR R T FI A B R . R T
3 2R 100 LAAR PATAR 2 #0028 b 3R 10, PRA A RE A Wi B EH A Woe . Al S & 28
15, HERGA T4 W w ] UL E dE gt 5 Ol 2 0o & 0 BAL T45465) A
xR RAR RHT o 5 63 e ah W] B Ao P4 i 5 RAT RS B BT 5 SA77 oK T BS54
R

¥ )5 & AT B BN T & GeA7 I FERR O R B« 0 BE RAUER 1 ANe R i e g
KFRW A RN XAERY 1 ANE R SO RS 6 S AF BB N TS AT 214
. 9FRPiE K Direct3D ¥4 )5 & 2242 Won A HT 6 A7 I, Direct3D (UL AL #: 2 /M3
MTREr o 8535 G AL IAER T B HT & 847, IHIHT & ZAF I T B G 6 947 B
P27 K Direct3D & WonJa G A7, w17 1 AR EIE; i, Direct3D nJ LA
T A A A 15 SR 2 3 B [RD R AR . IXANE AR N Direct3D B K s () B o v R0R
()5 B G A7 A VP A ol PR AT, X E R T FE P Wil 45 € Direct3D 31 anfif b 2 3 i
B o RIMBIE S 2R, SRR A IOk . A Y Tl 1 #5485 B 2 7 2K
] K AE AR AR AU SO AN R R, A A5 URAE DRI sh AR K ] el 28 S IR 1 8l o 2 2
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AR T

Flipping Surfaces

|3 FWE VS [EEE

FARARTE T8 SBE RN PR AC AT ], AR e AT B S I S AN ) o S X 265 SO % QT g e
Direct3D H T e AT IRME & AR T2 o

Direct3D{{i [} SurfaceDescription &5 ALdcfiik 1 AR IEE R AZEEIE T, 245
Pl e SCh s A8 T O T 3R AR50 SIS Se 4507 P A 2 el SRR R A R o A T
HeightFl Width s i KRR L i Z 45, B2 2 ANl as g eE. Bk, 1
> 640 X480 fiff] HeightN Width{E 21, Toieiz&iiiZ 8 frul 24 7 JRGB.
24§ ] Surface.lLockRectanagle /7iE4iE 1 AR, % /7153R Al 1 4> GraphicsStream
X E 1 ANE S TR IME 1 ArrayE 4, X 7% 07 B0 H - 1 9 (] BF i pitch
ZHUL . tpitchZ 2Rk Bl R RE 73R KN A7 R, WA PR, Pitch®&oR T 2
W AF R A7 [ R B AT P A7 kb 2 (A1 B 25 1R 75 3. PR pitehyg F 7 1A 2 AR 3 = i,
1 i 640 X 480 X 8 (K [ F1 1 NHEEUH RIEAR A% AN [ K T A 58 A Rl pitch i .
T4, pitch{i A7 I Direct 3D IR B4 =il 2247, PRt ke pitch X i 5 F e LA BFR 52
P HHRA LR T RIEZAI T Bk 7 5 B F ] g 2 18] (R AN [ o

Weidth af this — + Pitch of this
DirectsD Direct3h
surface Front buffey | Cache: 180K | surface

384 w450
Back buffer | C@che: 180K
G384 x450

A, BTG RAARG G A7 e 640x480%8, J Hmifi g 47 it 384x480x%8.

EHEEYT ) F I, B A5 B A0 R R YA BC I A7 I E B T8 =l A7 DR B AT P A7
ZHhe WHBGE L AR, R0 IR B e )45 B R 4R 2 B T o AN ARG
XUEEE GRS S RN A5 R . Y A R N A T G, RN AE
Surface.LockRectangle J772:R [0l pitch. AT LT GBoRB X pitch. fnif
FEFPAE TG e % L] DL AR IR o) — SeiE il g o b2 TS, IR vl RS % ) LT
S8

EEE S

Accessing Surface Memory Directly

AN WERm

Direct3D F2)7ill % 1 7E 5 15 A7 Hh A8 sl i Ryt 42 7 s e AT T 07 ok Bos — 430
W PH o J5 6B A LN HEER . RS — RYELRH 2 55 IS F . A Hdik
A THERANE T 5, E R G0 Sl 2 5% o BBk T — R ik b i
VRS =, AT DAAE BB~ (1) 2l i

7EDirect3D T EL RN BB 1 ADMAHEER . UIRVILALEE — /N Direct3D X A
I, #R¥&E T PresentParameterst #y{A ) BackBufferCount/§ i, %R &5F T
Direct3D¥ L AL AT HEE R P TN 5 & 2 Ar 8 . JR)5 Devicelyid ik %64 Direct3D X
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F MR Y R AZ B 2K

MR Device.PresentJy i sK— AR IMRIF BRAEI, TG 247 R & 2247 1R T
WAFTR ST AN LA e B 1R A R Il I A e s e 6 T T 5 | TN A IR BT IR, AN 2 T
SRR AA . SRIFEEROE T 1 AWaRAMZ T L ANa a5, TREHZA K
IR INEZNIAIS St Rt

Front Back Third
Buffer Buffer Buffer
Before
Flipping A B cC
after
Flipping B 0 C —~ A M
once
After
Flippina ©C ©+— A +— B
Tiwice
After
Third =+ A p— B p~ C
Flip

WH SwapChaintait #3 n] LA B & RSN S it 2 o FEP A BN AT 1 ANk
TR AR — MR & 1 OCE . R TE e RN S i R 1 G 5 AP IS, AR
Jar g R e, SwapChainti k1) 2 NSE4r % 1 /> PresentParameters$f %1 1
NG DeviceXf R T5I . SwapChain.Present 75 % T Wos il 6 4210~ —A4
EEEAT AR TE L ANDNRENGEE 12 bR

LRGN 1 AN EREZAMU I, NiHH Device.GetBackBuffer 5
SwapChain.GetBackBuffer/iiz. %754 [E 1 /> SurfaceXf 4, e T #[H] 1)
& 6 AR

10 4E Direc3D i 71 A8 # i % P FAZ R 1 W AFFREE R B 2R i, AR HeR A L . X
ERE IR SRR N — DN SR G & e ATIE S

HAEN L, BE R BN IE R S IR SR AT I R e B A SwapEffect. Flip a7 AL
PR ERT I T R AR 2 TR R X

RiEflipfe 4 FRoR T 08 Wil B F k= 28 3 A5 5 10 2 A7 ok 3 B i — /N, DA
XA ALE—ANSERT B K 5 & 74 R >k . #EDirectX 9.0 1, IX/ANARIERE 2 H Tk
it SwapEffect. FlipAZ e R g v A — A2 et R vh 5 6 B AE I 7Rk

SR AT R A A BRI, IXFE ) IR AR LT S B A B e B s A ¥ 2
T I, e & AR e . 1 H, — AN Sl RS IK S RE P v] DAFE IR 4 B A Hi
WER, 3T SwapEffect.Discardfil SwapEffect.Copy B I 5¢ k" " # A
2R T HAIA A BB R AR X K18, 2F SwapEffect .

B5T WEBFERE G & 0F

VU A 2 G S Ay P I O B IR R B B A ARk R DL Bl
1075 25 It SRS SAAE REAS T LRI FRAME , DRI 4 R A D1 2 T DR il sl
2RI T SRR

Direct3D ifiid 1 ML ¢ BB IRe, X BERIE BRI LN E e TFUR, IRV IE —
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Y #5h 2 5t %5 L1 Direct3D 2247, BB ZARZFEWIZ] N — U4tk 95 1 MRS ITA
ORI G 5(7. CJaNEAM AR GO RPN EGA 1 Maagirt, RiEks
R B At 5 B R fF e SRR L. ARG RGN, AN 1 AMe G 2frit
ITE N AP RSl iy 2k S0 AT, AR A RCR A Sl 2 B R

Direct3D fijft 7 @AZ B JTII 7 58, MR IOREEAF 7 %8 (it 1R JR G RN ER
A% MEZMAAZAN A G EFNEATT %

et RHI2IRE

i Device.UpdateSurface EHlE|— MR, 2N HRLEREIZ&HE, JR0] DAL ISR
R LW —ANER, S nulldE e A0 Rt ] DL H b il L — M54, %35
Effe w2 IR EUS BT A B AL E .

Device.UpdateSurface VAR CRFBT# . %42 R FRARVEH RN (1) H bRk
O3 50 5 AL IR TR H bR T N o VR H AR AR 1 26 2002 B S AN R 1) o 7 VAN S
Fralphaiii sy, (URHEE, siis Uk,

NI iEN T B 5 412 Direct3D 21t 2 7] FH 11

SurfaceLoader.FromFile

SurfacelLoader.FromStream

SurfacelLoader.FromSurface
P EN

Device.StretchRectangle

FTH RHIRIME

ARiEblit 2 AP N4, XRS5 — A R A B R . A7
PUL I IR L7 AL (DD {EDirectX 9.0 " 4k 4E A th 5 220 j i) KA TR 1 3 T4
ML) 32 EERE S o SX P LA BEAE T8I 1) & 1 1) Device.Present 7k J& . fEblit #4FEH,
EARTE M MEH &t Device.UpdateTexture 7 ¥EHAT I . 35 A T & Fh ] DL i
Device.UpdateSurfacefEDirectX 9.0 HHT 52, 30K 5l — A G AL A 1
X ER

Device.StretchRectangle

8 HEVIRREAF

fii ] Surface.LockRectangle /52w LLE VS R R A 7. 207 %M, ik B85
K AN Rectangle &5 M)A birect 8051 1. n R EER B E AL, v LA
Surface.LockRectangle & /7L A3k Rectangle 51 1) —Flr, sikirect S8k &
EEAN R AR T AR 2 O 75 R T2 10—~ Rectangle&iy . wnft 2 AL
IEIAETE, WAL 2 ANEREEGERE T LA Bl — AR L2 AMETE . ERARESUE —
QX TR IEEEE 2

i T Surface.LockRectangle E# 7 VA A, XA~ J7EIR A 1 A GraphicsStreams
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G — NIRRT XA Array . P HZ 7 IEIR [RI#Epitch 2 50 (Fpitch (B . 6 K TH A A7

PSSR S, WA Surface.UnlockRectangle 7 VEM IR EIE «

MR BT N, ] LU () N R BT A . P s R 48 4L T — S0 T HiE

YT N AFI 5 G e] 3 G 28 38 217 G ) K N 1
HATER ] —AMEER Sos M. S22 _Surface.LockRectangle J5i%i& [
(AR R o XA SR TT RERE 2 PR R R AR AR 4k, LR R T NAZ IS, R R28
A, B3 2 Direct3DIRANFE P IR A . 25 H 24 Width vs. Pitch
e R BEHEB U E R fE—ME8iER I LA Direct3D &l 7L KM
YR I R RS 7 B4 T 4
W —AEME T — M EY Pool.Default PWAEMR)ZEE, 1% 22 T AS ek
o, B e 2 — N3 & ge M os o2 @ o M
Device.CreateOffscreenPlainSurface # 37 [ . ¥ 24 28 # 8% % 8 i ¥
PresentParameters % # & K PresentFlag J& ¥ W & X
PresentFlag.LockableBackBuffer # 77 U #% # v~ 2 f5 , # &
Device.GetBackBuffer 1 _SwapChain.GetBackBuffer J7i&ia G 6 2647
KA REPEBE o

9T REREmEE

AR PSS IR R 4 o B 8 v DI I 3R T A7 o B, kP o 1 kb I 6 2 Tt v/
T HIEER.

— AR LUEA 1 AL B AT . SEIER IR LR, AR 1
A ARSI A R ME—FR IRAF (GUID) HEAT I

BB R EE, NAEH] Surface.SetPrivateData ([ Resource2B4k&iiik), #
M E XMGUIDAT 1 AN & AT Hdk (1) Byte M B A0 AL 33 B SCHR I & 1. sl (i
{3, IFH 1 AT LL 2 Fhsc B AR K

SetPrivateDataJj % A8 /i 1 NI R HIe . — Hoge, ] DL 2R 00 2%
NS . %N A (E FreePrivateDataiff I, #RE. JRIBBNIXE S Ak
4.

FIRAFRI O FAG S, N 1/ Byte 41 8% f5 i | Surface.GetPrivateData /1%
(i1 ResourceZR4k7KIM K ), H4 73 Fe g £t (I GUI DA% i3 2175 in i £ 4

107 AnIEEEH

AnE 4 ) S VF VR AR RG] B R R T A, AN R (1 Y 25 o n] DA Se 45 ) 1
J& Direct3D X EURIEAT T AR FR A I8, GBI gaE R AT hE R L2 O EBIT T
il

A0 F s ) e A B B AR 1K — i M o e AT A AT Bl A R SR THI 1 41 0 A el WS R G B
(M ELSL N Bk P RE o I v BN, R T AR P g Ry, BRI IRAL B, Y
F CTRIUFT A DA IR 3 (2 55 55 -~ 1 TG 200K 8 B8 S i B A7 b LSS O ROCR - B0, AR
WA L BN G & SAr P I EHEN H — M .

[A% DirectX 9.0 "'[¥) Direct3D #AHEERAE N &R L ANEek, bl ks Bes
M AR (BRASHER) . Y gamma ramp 2Bk i 1 NErk, Fril
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YRR N DI, TN . Gamma ramp SERIZERG AN S 1 ) A R
(=

fE R m 4 25 W4 o is 08 4 @ 0% 8- B B oR % i 28 (DAC) 2§,
Device.SetGammaRamp#l Device.GetGammaRamp J7 % a] LA\ 515 25 45 52 10 1)
rampZ i .

10.1 fmEE R R

7t Direct3D ', Kifi gamma ramp filfid 7 —41{E. ©N176 1 MRk O ) 5 --7Emi %%
T 15 2 AL G 0 -- 2R WLl 1 AN DAC BTl F T 2on BT 40 o XN P e
AR 1 N RN I AR AT IR

OB ] TAER) : Direct3D MIMZEAE TR 1 MEFI50 5l sk B 20 ¢ 85 (8 7 B
AN EEH 1M 0 F] 65565 HIE KK R . Direct3D SRURIAE I H & k&R 5] 1
MHEAT 256 NIuEIE4l (ramp), XEPGDNICEAC T T 1 AMEH TR E.
Direct3D MMiZEAF PR/ MEZE RN O o mPATIE A AR Al 72, Rk bt 4 BT
PR R T &A%

A LMRZ S i A K s ramp (5. FEY, AE#ST 1 A eBaurEagn
ramp. fE2 T 1AMEE S N E AR AR ramp.

G5535 63535
Outpt Outpot
Colar Calar
Lewvel Lewvel
0 0
] Input Calar Lewel 55535 1] Input Calor Level 55535

e PR S HE S R 515 M --0 A2 T 76K 5] 0, 65535 fi FIusm K 5] 255.
R P R ramp,  RDGFE SR TS BT BSCR A AT EPEOE T2l B
ramp W EHEBEN O (35 1 A Jes) $] 32768 ()i 1 AMILE ). fEX i RIFIME G
B XA ramp B ORI ER D BE ERPORIR . A 2tk B2 BeAT BRI
s IR, RAGRE AT LA BCAE R S o AR B RERPIE B0 0, B h iR
MR 1 AR .

10.2 ®EHIRE Gamma Ramp 25! ()& B

Gamma ramp#Z il /& Direct3D HI KRl 92 A7 1R 4R 43 1 A b B2 Sl s ) () A 2
WHK . RAT LU Device.SetGammaRampfil Device.GetGammaRamp /i VA & 33k
3 ERIH MrampZ il

Device.SetGammaRamp 5 %I 3 153, Device.GetGammaRamp#:i 1 M&.
X} Device.SetGammaRampkit, 5 1 NMSHURIRECHBERT 1 MEEG 5 2 N SH
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calibrate, & 1 MHIMNERIEZ SN H WM /RE: F 3 A~ Hramp, & 1 41
GammaRamp%iffk, Z4ME T 3 4 256 JLEME BN (REAMRAUE T4,
4k, Figammaramp). Device.GetGammaRamp /77 5451 1 ANSEAT LIS E] 1 A
GammaRamp " 3R E AR AT B 3R 1 4840

MVCE T AN e, fRA] LL¥ Device.SetGammaRamp J5 v i calibrate 2 5% 4
true L2 . Ml B gamma rampa =4 — S BEFRY, ANATEAEH . ] DAAE IS
BLasfl W n gy, WE 1AM gamma ramp i 7 g st —S0rAin 145 .

AT A KRG LFH MBI IE . BYue Rk, M Manager.GetDeviceCapsifii
IR Al Caps&ifyiAd i) DriverCapsfi i, % DriverCaps.CanCalibrateGamma
JE TR R true, R SCRHINE RS IE 1.

MECE THN ramp g0, BICALERE AL T4 BRI AR A B v B R
e REREFARNEFEA, ramp SON8UGHE0N, Ry IR 214 5 U R A 2L,
TR B A FFEAC R iy Won il (A ht) Fiigamma ramp, AR[FIE R
. B KB w LI & #&  DriverCaps.SupportsFullscreenGamma i
DriverCaps.CanCalibrateGamma/g % LAk iE % % [ T REFII f 4% 2 15 22258 o

HF|7E  Direct3D g

UM — RS SN R S = R B A ) TR, . DirectX 9.0 FE8 AR S —4N) ™
Z SO, AETT A AT LA T s RSB B

B EAGEES

RNV 3-D BUE, BEAREHIEA AR SR, (F LAk
Mo BT R B, REl. I AR AR, X4y 3-D MR T S TE
SR TR, SORAE RN — MM 3-D B ILS&m) THRAE TP R T
]z AT

HH ARG, e SO R i e — MR P B BSOS B2« SRifAEvHEALEE T, 1 ANar
U 1 R 2 RS RSN AT B

4 Direct3D ZUHEAL I, AFATAL I ER v LA H T~ Direct3D i & Lbanfe )y nf DLEE 37 I
B SR R HAARGUEIIN S . B Ve A #RaT LN A8 i L 04 1 — 4 = 4k i A
GERPAET 1A A BN LY . SR E T @S WU R LR IR R
2 BRI KB A A5 55 2 RIS

34 Direct3D SZHFH 2 m 2SR, W AN SR B - A BN A B W e se K
WP T 1AM %R JE (HAL) B4 ak 1 MR, estn LR 8, 16, 24,
32, 64 5 128 {74,

F2AT  QEFHAER

A THEECULSH DirectX 9.0 A LUK GLRE AR R/ TE 25 AT i Y AR B T S . B RIS T
F U= v-gr B AR BRTE EEZE 0.0 B 1.0 (EEZAE D). AR Bt T RE A% Ta (&
FAAGR, AR5 AT LA HUR E SRR
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PRAT DL 15 B 20 a5 Direct3D AbFUIFLLE HI[0.0, 10758 F I SC R AL A%
FE G R AT DAL R 3 8 B SO SR O 1L AN S 2] 1 AN E A b

Direct3D f ¥ f2 )P P AT L EE AN o S iE R Mg B F ks W E N
TextureAddress.Wrap I 0 AT S0 B AP L 2 AN —HE W . Ko B F R A E N
TextureAddress.Wrap 5 30HER I 2 4 45 DUREY FH 24 araE 8 b 18 204 ) g
AT RGN N FH S 2 AT e T 5

JA FHSCH /ML £35E8 H1[0.0,  1.0136 Bl QU B AR bR R, I HLARL SR AR bRIX FIOGCHMEAT
RAEIXLBA E o GRS -, BAA 2R S a . I SR ANy, [
AR IIFE A Fr 2 K T 0.0 B T 1.0 (IS AL R .

2.1 WEIFIEK

froowm L oW o % B B Device.SamplerState g8 M o
SamplerStateManagerCollection.SamplerState &4 i [A] i) SamplerStateManager
XE, AMSLEEE BRSO T AR L SHEEURT LI E O TextureAddressMEZs AL 4T
IR . T HICHARRGIEAIRIIAR T ] 5B 3R - AR

[C#]

// For this example, device is a valid Device object.
//
using System;

using Microsoft.DirectX.Direct3D;

// Load a texture.

Texture tx = new Texture(device, 4, 4, 0, 0O, Format.X8R8G8BS,
Pool.Managed);

// Set the texture in stage 0.

device.SetTexture(0, tx);

// Set some sampler states.

device.SamplerState[0].AddressU = TextureAddress.Clamp;

device.SamplerState[0].AddressV = TextureAddress.Border;
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// Retrieve a sampler state.

TextureAddress ta = device.SamplerState[0].AddressU;

2.2 B[R

BRI H RS SCVFSCEEAA PRI H 0.0 ) 1.0 MOy, AR {4 R i 285 2 5 i 21 SLBE AL B E
RV 2. HARE RS SR, 4R & Caps 45 # 11)
MaxTextureRepeat)a@ I AL IE XA R o 125 53 IIME AR T ¥ £ A VF I SO AR bR 4 33
il bhtn, ndazfih 128, MASEAAFRE AR KR (E-128.0 #+128.0 MulH K .
0 R SO AR B AR B 25 T S ARV IR o B Bl AE J IR U AR B AR 46 R SO AR B o A2
FSCR ST AR TR 25 AT A5 AH [F] () R A o
Caps.MaxTextureRepeat 1) fift b Vil i 1, 4 ]|
TextureCaps.SupportsTextureRepeatNotScaledBySize & % ) 5 Wi . 241i% )8 M &% &
Ji , Caps.MaxTextureRepeat "' (¥ i wt IE & H /£ #f & . K W 4
TextureCaps.SupportsTextureRepeatNotScaledBySize ¥ H & & i, LU HEE 1R
R T GO ARFR R 5 S R ~F. Rk Caps.MaxTextureRepeat$h 45 it 24 iy SU#E
TEB 40715 G0N RO R M AR S AR AR B R I & betn, 2508 14> 32 4ELUBEHI
1 /Mih 512 ) Caps.MaxTextureRepeat, FLSZAELELAFRVLE L 512/32=16,
B T %6 25 I SRR AR bR A Z0I7E-16.0 $+16.0 [l
KT LU R IS BB & A R A .

AL LR T HERE R

g g T hE R

Je A G T HERE R

HHE RSP T kA5

2.3 SMugHE TR

AL S hERE R i TextureAddress. WrapMzs( 251, & #iDirect3D 7 AN I Bk 4
MEZ S, RREFEY T 1 NME T IEM IR e T g3 4445 (0.0,0.0), (0.0,3.0),
(3.0,3.0)F1(3.0,0.0) . L Fhbiik E N TextureAddress.Wrap '3 HEH fEu-J5
) A= AR A H =0, W R TR
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B
B,

(
(
(

5)
B,

5)
B,

B
B,

(
(
(

5)
Y

B
B,

>)
B

(
(
(

5)
)

15)
B,

KPP S S AR I BORAT R LT BB, (AW AR . H2EEZH Mirror

Texture Address Mode.

2.4 GBI U

B L FH R B TextureAddress. Mirrorfe 254l 5. iX1H75Direct3D7E AN IE 3L
P ER SR AR S T 1 ME T s R I H 4R 80 A4 $1(0.0,0.0), (0.0,3.0),
(3.0,3.0)F1(3.0,0.0) . KLl Fhl#ECikE Ny TextureAddress.Mirror 3 E S EU-J7
) Fiv-J7 ) AN = IR o %S0 N PR Ak B A T B R 41 S 1 T AT BT T A R B, R
KT o

)
B,
5)
B,
15)
B,

3 |(
)
) (

| 2
VARG

¥
a

AR

P d
AR

(

L4

PP U A A I RORAT R B AMER, EXA W EAR. E2EESH Wrap

Texture Address Mode.

(

2.5 FHIGHE F-HEAER

Je g S0, H TextureAddress.Clamp M2 ME IR, X143 Direct3D ¥4 Fil Ak
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FRPE[0.0, 1.01GHI N KA. whi vl e NS —k, ARGk G E e,

P R P2 T 1 AN IE i B g Ak bR (0.0, 0.0), (0.0, 0.3), (3.0, 3.0)
(3.0, 0.0) WG K8 F-hEBiCik B o) TextureAddress. Clamp 3 E(4L
FHRYFH— IR o 7241 E i AT AR B IR 3 TR0 20 e 47 Jee 21368 28 1) RA o, 2 LB s«

|

Texkure Clamped texture applied ko primikive

2.6 UHEBREET IR

HHE o B - i TextureAddress.Border Mz B R IR S . X A##5Direct3D
TR 0.0 3 1.0 Yol (EEE) ML AR AT & —F CAnaHE (R
N, BRI A L (e HE RN BE A

i

Texture Texkure with red border applied to primitive

O @8 o % ® M Device.SamplerState & tE b 3K OE (K
SamplerStateManagerCollection.SamplerState &4 i [A] ) SamplerStateManager
X% ook W OE W OME B R . fFOF 4 ca A M o om oho,
SamplerStateManagerCollection.SamplerState’® 7| & i ¥ & 4 Bt 11 88 (1) SR R
%, SamplerStateManager.BorderColor /& 4% & 4 # RGBAIIHNE (A% .

[C#]
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// For this example, device is a valid Device object.

using System;

using Microsoft.DirectX.Direct3D;

// Load a texture.

Texture tx = new Texture(device, 4, 4, 0, 0, Format.X8R8G8BS8,
Pool.Managed);

// Set the texture in stage 0.

device.SetTexture(0, tx);

// Set the address mode for the u-coord.

device.SamplerState[0].AddressU = TextureAddress.Border;

// Set the border color.

device.SamplerState[0].BorderColor = System.Drawing.Color.Blue.ToArgb();

// Get the border color.

int color = device.SamplerState[0].BorderColor;

FIT QU S X

(e RTINS IS U (=R =ia o O ol (T W v A N R A -3 =I5 < R LR SRS i v [
Device.UpdateTexture, il T AR LR AR e A W i (1 DX I8l o 8K 1T M 5 DX 3l ] LA 3Kk
PEACBAT . MBI, SEAS GO R A AR AN N AR EA SR X MRS
) L ANSELIIAN 1 Mg S X 3
B SO ) HE L AT . XM ERAE R B e X AE Y 1 A XA . SRR
J7 0] DA SR G 14 7 i I B M DX S P00, 2Pl REOC AT Bl 1 Bl A - DX T
LR 1 ANRIMYAME N _Device.UpdateSurface ) Hix, 323 bR
T A I R
{EH L {E % _Device.UpdateTexture HIRYR, 15 BRIFSCHE L BT i i X 3k
{fif] Surface.GetGraphics [\ 1 M KIHE.
M BaseTexture.GenerateMipSublLevels , A grBbric kG M S K.
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W'E BaseTexture.AutoGenerateFilterType , ¥3AGBARC A M LK.
W i X SR B AE 1 ASMIPHIUE S0 () e =y 20 2 |, Device.UpdateTexture nf DA £ [X
B RBIMIPEER, A4S R BEA 10 P S 00 0 7 T 0 /b o 1 S i DX ISA A 1) - 4l A6
GEAEANs W2 B0 AT R 73 BG40 [ 28 1) 25 SO e AL 1) 31 25
DRI Ay BB ) B A S B AT AN [R) S TS Ry e s DX 3, BEANLUR Y B R R PRI k. — 4k
SR R SR T, RSO T &

CubeTexture.AddDirtyRectangle

Texture.AddDirtyRectangle

VolumeTexture.AddDirtyBox
2 IR rect B8 box S Ao R p X ST K B4 5 HEAN GO
JITAT (R 8 J7 iR n] LASRIBTS 1o SRR fORAS AT U 1K) LockFlags.NoDirtyUpdate
k. EE2I5 B 5%F Locking Resources.
MBE R AEW A, O TR AR B OE X A 2 E B el R, R RN A
LockFlags.NoDirtyUpdate. &A1 2l it i e s CAS 2 B m 00 R A B
ST AXAS BT SO AE  IX d HRE P BUE T BRSO B BUE B PO, FE R R A
B DR M X AT BB

FAT  SHEHFMAR

FEE UL ) DirectX 9.0 it 5 Devicext % RHLK—4H 256 A1 (8 fi7) P (aBR SRR
ARSI, — /N OR % E Device.CurrentTexturePalette @ P i k. 4R (i
T 8T 15 sh P SRR FE R 2 A R (a8 #E . Device.SetPaletteEntries /714 5 Hif
A 256 AN AN A #E 14 Format. ABR8G8BS8 2K () PaletteEntry 4t .
JFE N 44 4 OXFFFFFFFF.

Deviceifl i {7 1 Malphaifiif . 24 TextureCaps.SupportsAlphaPalette % T fgbr
PRFBRCE N, 1208 M 48 R &SR R Bk (Malpha. 7808 UK alphaii iE
I, EiRkalphaif R AT . a1 R 8 ASCRE R (Ui Ak alphadf H g kA
alphailiiE, MK OXFREAE Halphafd.

AL 65536 (OXO000FFFR)AN Rt A2k 5 I A IR 1) N A7 R YR FIRE P 5
FH ) B R b B 2 R BT, B A PRt 4R 3 iR B iz A O IF4A

/5T Ik 1 AgE

{FHFEE B I DirectX 9.0 n] LIRS 1 N, FHICH# AR Iufl X FEi T .
i FHFEE AR I DirectX 9.0 2545 1 ML, HLFEE 1 M54 Device X[ %81 1 A
TextureXt % .

[C#]

using Microsoft.DirectX.Direct3D;
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// Global variables for this project.
Device device = null; // Rendering device.

Texture texture = null;

// Initialize the device.

// Device reset method.

public void OnResetDevice(object sender, EventArgs e)

{
Device dev = (Device)sender;
// Now create the texture.
texture = TextureLoader.FromFile(dev, Application.StartupPath +
@"\..\..\banana.bmp");
}
R E B
Tutorial 5: Using Texture Maps
TextureLoader

$8%E  Direct3D J5F5

NI CHEFER] T Microsoft Direct3D K13 A D) RER A DRI 4A i 37 LK TR
i1 Eiiipy

futorial 1: Creatind & y4s(y DirectaD, il 1 Al A lE (FF, JERA K.

Tutorial 2: Renderind. it Tutorial 1 IMKLFE, S M ATBAR(L A=A,
vertces L P ETES

Tutorial 3: Using MatriCes . ymu e ferior o 91 it 75 7 4485 )8 A THAS 6 T Akl
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BEEMANL. MO,

Tutorial 4: Using Materials . . e F ol 7D b
nd Liahts 7t Direct3D X% Hin AR AR 5T A N7 BE 2 11 SL 8K

Tutorial 5: Using Texture
Maps

1] Direct3D X% AN GHE .

Tutorial 6: Using Meshes iy e - s 3¢ 5 7 ST 4N . ERIEIER, 1 /N FORS

XLCSEF A TR, RENMRRAROR B TR — AR R ORI T S 2 1) D RE
B (146 F #5467 T (SDK root)\Samples\Managed\Direct3D\Tutorials\.

BT B 1Mk

}5FTi H CreateDevice #Ji41k Micriosoft Direct3D, JE4: 1 ANRI AW (i %s, Bn
S|

1.1 %=

Source location: (SDK root)\Samples\Managed\Direct3D\Tutorials\Tutoriall

1.2.1 g7 1 MEFEHE

AT, fEfTMicrosoft WindowsHe/ 720l 15 et 2 8 1 MEF & o T 58X
AR, FHNEGIA I Main() B i 8 v F R R 5E X i CreateDevice 44 i i
B, CWEVREERST . B AR AE £ bR, CreateDevicest HiMicrosoft .NETHESE
oh sk F P B 4R ) System. Windows.Forms.FormZS & 7.1 .

[C#]

using System;

using System.Drawing;

using System.Windows.Forms;
using Microsoft.DirectX;

using Microsoft.DirectX.Direct3D;

namespace DeviceTutorial
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public class CreateDevice : Form

{
// Our global variables for this project
Device device = null; // Our rendering device
public CreateDevice()
{
// Set the initial size of our form
this.ClientSize = new System.Drawing.Size(400,300);
// And its caption
this.Text = "D3D Tutorial 01: CreateDevice";
+
}

¥

1.2.2 ¥4h4k Direct3D 515

FERESIRE P AR, URBIURE ZET A6 RIS e b 4+ 1) Direct3D X% . XAt
WG WEMIAZH, f)nid T Direct3D .

[C#]

public bool InitializeGraphics()

{

try
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// Now setup our D3D stuff

PresentParameters presentParams = new PresentParameters();

presentParams.Windowed=true;

presentParams.SwapEffect = SwapEffect.Discard;

device = new Device(0, DeviceType.Hardware, this,
CreateFlags.SoftwareVertexProcessing, presentParams);

return true;

}
catch (DirectXException)
{
return false;
}

¥

b AR Y A T 1 N T IRCE B AR BN YE PresentParametersi g, Lk
Windowed &P % & Atrue, Worif &4 RSN T4 5. BRiksmall-window # 0K
KRB EAA, (HENEREFRE TR/ BRI . XRfEol ., mT
SwapEffect.Discardbril, HREAZ )G G buffer b5 R NI RER w25 .
R Windowed J& 5 & hfalse, HE4 H A7 1) G AR AT A HE 1 v s T AR IR 55 B T2l
Z by RIS T A B R

¥t o R B e P B2 @ o7 Direct3D W % . fE X AN B b N 4
Device(Int32,DeviceType,Control,CreateFlags,PresentParameters[]) Htril$sE
ToE ke s . DRy K AT T b B R W R R Fe e
CreateFlags.HardwareVertexProcessing 5 Jf & G ff FIREF T S AL ER, RB2 4 SO Fril
TR R ARSI 27 R B AR K e it

1.2.3 5% Direct3D %%

T Application.DoEvents FiEEEH P IR FRIZAT, = ERAE 1 AAfrm. 1
CreateDeviceXf% . DoEventsfEquargfe FIizqT 1 AMhniEWindowsHE 7 iH BE A .

[C#]

static void Main()

{
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using (CreateDevice frm = new CreateDevice())

{

if (Ifrm.InitializeGraphics()) // Initialize Direct3D
{
MessageBox.Show(
"Could not initialize Direct3D. This tutorial will exit.");
return;

+
frm.Show();

// While the form is still valid, render and process messages
while(frm.Created)
{

frm.Render();

Application.DoEvents();

¥

Ltz ffCreateDevice Formxf A4, 1 MNP E XRender /7 V2 s i 1 kva 3¢
Direct3DXf 4. H4ciiil Device.ClearJiik, W GIFFIIGA) e E A [F— 1 .
fiiH Device.BeqginScene i i MG T SE B HPERHSE, W5 Ll EndScenefil
Present /72 i Vi HI i 45

[C#]

private void Render()

{
if (device == null)

return;
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//Clear the backbuffer to a blue color
device.Clear(ClearFlags.Target, System.Drawing.Color.Blue, 1.0f, 0);
//Begin the scene

device.BeginScene();

// Rendering of scene objects can happen here

//End the scene
device.EndScene();

device.Present();

HiMicrosoft Direct3D 135 W/ FAEH T Ak Bl LA ANE . AN =4E (3-D) 5t
L1 ANERE AR J LA AME . 5950 H VerticesA Tutorial 1: Creating a Device[J#]44
R FETFUG, ARG EE. 1 MR F IR =M, BeE s Bores L.

2.1 Bz

Source location: (SDK root)\Samples\Managed\Direct3D\Tutorials\Tutorial2

EARFEMAEH =ATAESRE 1A 2-D=MAF. B0 TIAZAMMS, Wy 1 4
VertexBuffert % & FH 17 il FITE YL T

T T Lt CustomVertex H e T i i) H g5 Ak L2 Fpo7 Aokoe o iX HLTI AR
LA, BHTR O& 2 2-DEEALFR. bl (0, 0) A /e By, x-%liE 1) i
iy y-BHIE RS o XSS TS A% AT 1 ] Direct3DYG I, H 2SN HRA4E T A 58 0%
KA., Wi CustomVertex.CustomVertex. TransformedColored 45 #4A 4] 54k,
TG A7 V] LUFR 8 IX AR, an S AR s o

[C#]

public class Vertices : Form

{

// Global variables for this project
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Device device = null; // Rendering device

VertexBuffer vb = null;

public void OnCreateDevice(object sender, EventArgs e)

{

Device dev = (Device)sender;

// Now create the vertex buffer

vertexBuffer = new VertexBuffer(
typeof(CustomVertex.TransformedColored), 3, dev, O,
CustomVertex.TransformedColored.Format, Pool.Default);

vertexBuffer.Created +=
new System.EventHandler(this.OnCreateVertexBuffer);

this.OnCreateVertexBuffer(vb, null);

¥

public void OnCreateVertexBuffer(object sender, EventArgs €)

{

VertexBuffer vb = (VertexBuffer)sender;
GraphicsStream stm = vb.Lock(O, 0, 0);
CustomVertex.TransformedColored[] verts =

new CustomVertex.TransformedColored[3];

vb.Unlock();

¥
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¥

76 _Eifas, VertexBuffer.Lock 74 i F Ao VFCPUEH: in) Tl s A7 2l -« RANBE
WL EREE 1 MRS E R . 2F Locking ResourcessiHUE £ ¢ T8 e MR IR 8
A5 S

F AR AT vertsit % & 1 N B3 3 4> CustomVertex. TransformedColored 4
PR TG ZE B AL, — AT = AN T P B — AR . L AN S5 R R o AN TR S5 MR I (X, Y, X)),
Rhw Al Color7Bofe RIS H g w)ia k. ToArgb 7 i T T EIARGB32 fi ks
ARt R E

[C#]

verts[0].X=150; verts[0].Y=50; verts[0].Z=0.5f; verts[0].Rhw=1;

verts[0].Color = System.Drawing.Color.Aqua.ToArgb();

verts[1].X=250; verts[1].Y=250; verts[1].Z=0.5f; verts[1].Rhw=1;

verts[1].Color = System.Drawing.Color.Brown.ToArgb();

verts[2].X=50; verts[2].Y=250; verts[2].Z=0.5f; verts[2].Rhw=1;

verts[2].Color = System.Drawing.Color.LightPink.ToArgb();

stm.Write(verts);

GraphicsStreamZ8 (stm*¥4L) 7E L 2 B 5 Wb @47 7/ 4. 1L ANEDB R H T5
g e Bl N Aae L, DMEE ORI . XAMULERML T GraphicsStream % B
X R GAT VT A), B 3e—Fh 7 SRR, eR USSR AT N A it iz, i T
mibufferZ s A BEAE R E& 1T T Ui & .

FHARES WA T FAfT Render 7 2 anfif MTutorial 1 iy ekl da b mis . T sias =X
I DeviceXt GG MIE YL . MTutorial 1 H—FE, HE4hiVerticest}% (frm) EH%K
PECH AR RSl F ik T, RendersiiE 42 Wonds o

[C#]

private void Render()

{
if (device == null)

return;
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// Clear the back buffer to a blue color (ARGB = 000000ff)
device.Clear(ClearFlags.Target, System.Drawing.Color.Blue, 1.0f, 0);
// Begin the scene

device.BeginScene();

// New for Tutorial 2
device.SetStreamSource(0, vertexBuffer, 0);
device.VertexFormat = CustomVertex.TransformedColored.Format;

device.DrawPrimitives(PrimitiveType.TriangleList, O, 1);

// End the scene
device.EndScene();

device.Present();

¥

FIT AR

FrILH Matrices /43 T AEREIOMES IF S T WA H e AT o KRR 1A s AR AT
BEEMPL. B

3.1 Bi&

Source location: (SDK root)\Samples\Managed\Direct3D\Tutorials\Tutorial3

HE: K TWIiRtMicrosoft Direct3D. 4b#EMicrosoft Windowsii &« JE 4488 C A 11115
K., £% Tutorial 1: Creating a Device.

Tutorial 2: Rendering Vertices ¥ 2-DI S TERGLHIE 1 AN =M. &N
Tutorial 2 HIA T 18 A H 3-DI AR ek T i = M B AR

DR A 3 AN T H KA 4 B B = A B %, AT fETutorial 2 ffH IS4 A1 2-DE
AR, T4 CustomVertex.CustomVertex.PositionColored 4 ¥ /R #4146
10, W N ARED TR .

[C#]

Device dev = (Device)sender;
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// Now create the vertex buffer.

vertexBuffer = new VertexBuffer(typeof(CustomVertex.PositionColored),

CustomVertex.PositionColored.Format,

Pool.Default);

A6, fEFAE Render JrikH, W TSRS B IR 4 CustomVertex.PositionColored
¥, W R ARG T R . A8 LRI S, Rl XS s =M Ext % 3-DHiBE
A [ SetupMatrices /7%, K MMRender 4 1 ] .

[C#]

private void Render()

{
// Set up the world, view, and projection matrices.
SetupMatrices();
device.SetStreamSource(0, vertexBuffer, 0);
device.VertexFormat = CustomVertex.PositionColored.Format;
device.DrawPrimitives(PrimitiveType.TriangleList, 0, 1);
// End the scene.
device.EndScene();
device.Present();

}

WA 3 MR BT 14 3-Dight., IXEARH A5 YA Transformsif %
&Y, M Device.TransformJg Vil . ST 1 4 -Direct3D UL [ 22 F Ak b R
4i; 2% 3-D Coordinate Systems.
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1. World Transformation Matrix:ix i@ i ] Matrix.RotateY /7%, —fMEH%E
y-HhEEs, W AR TEEI R . 1R Matrixje Microsoft. DirectX iy 4 %% 1) () %
I35 . ZHIMEH T 248 Environment. TickCount 7%, # 1 N4
fEoR B, DAgy IR R I RotateY S 4. XA AT DL Sey-filllE 4T 1 AV
AT e

2. View Transformation Matrix:iX/MEf s o i il Matrix.RotateY /i,
ML AR RS T 3 e B AIALIAL /. 3 > Vector3 [ A T LookAtLH 7
ENSH, SITERE AT (LHD WERIRRE . 3 AN m s mldhid 7 IR 47
B RAHYE Bbs CRGIH 08 2D F S S B4 50

3. Projection Transformation Matrix: #3582 W e T JU A& aifaf )\ 3-Dr]
PSR # e 4eh 2-DAE I S . X ANVE AR B, e 2 B N4 F
PerspectiveFovLH 75 iR [Bl AR B B 1) o 1% 07 V0 25000 FH 9IRS R 7 IR A
PPVO . T8 b RO 2 o) v B g L DR 5 ) U iy BT sk A, T P 85 R0 32 s BT 307 TR B

T AR G S0 ST TR U AN 235 W 7 S5 RO R R e w2l SR 1T Direct3D JE 4% b i iy
VR0 BN 21 5 i

[C#]

private void SetupMatrices()

{

// For our world matrix, we will just rotate the object about the y-axis.

// Set up the rotation matrix to generate 1 full rotation (2*PI radians)
// every 1000 ms. To avoid the loss of precision inherent in very high
// floating point numbers, the system time is modulated by the rotation
// period before conversion to a radian angle.

int iTime = Environment.TickCount % 1000;

float fAngle = iTime * (2.0f * (float)Math.PI) / 1000.0f;

device.Transform.World = Matrix.RotationY( fAngle );

// Set up our view matrix. A view matrix can be defined given an eye
// point, a point to lookat, and a direction for which way is up. Here,
// we set the eye five units back along the z-axis and up three units,

// look at the origin, and define "up" to be in the y-direction.
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¥

device.Transform.View = Matrix.LookAtLH(
new Vector3( 0.0f, 3.0f,-5.0f),
new Vector3( 0.0f, 0.0f, 0.0f ),

new Vector3( 0.0f, 1.0f, 0.0f) );

// For the projection matrix, we set up a perspective transform (which
// transforms geometry from 3D view space to 2D viewport space, with
// a perspective divide making objects smaller in the distance). To build
// a perpsective transform, we need the field of view (1/4 pi is common),
// the aspect ratio, and the near and far clipping planes (which define
// at what distances geometry should be no longer be rendered).
device.Transform.Projection = Matrix.PerspectiveFovLH(

(float)Math.Pl / 4,

1.0f,

1.0f,

100.0f );

EYR MRl 3 E RenderStateManagerZXi) g HE¥E . X & 7EOnResetDevice /7 &
SCEFSE T, W S AR B BT R

[C#]

public void OnResetDevice(object sender, EventArgs e)

{

¥

Device dev = (Device)sender;

// Turn off culling, so the user sees the front and back of the triangle
dev.RenderState.CullMode = Cull.None;

// Turn off Direct3D lighting, since object provides its own vertex colors

dev.RenderState.Lighting = false;

XH, IR Direct3D JGIRARHE G . IXLEBCE AVF 3-D WA ] WIf H.
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XMEATLRAEE S @R .

FATT MR

FRGITH Lights 4 Microsoft Direct3D *J % gt i 2 [ ELSZEOINN TG RIFL i, ST
A7 B FE FH IR G R, 375t P RN O GO IR 58 o BT IR T 22 10 4 W] s Sf ) R 2R
BRSO RN, e AT B T e T B, ZIUEE ERRA R .

4.1 Bz

Source location: (SDK root)\Samples\Managed\Direct3D\Tutorials\Tutorial4
4.2 IFE

R XTYIE4kDirect3D, 4hFMicrosoft Windowsi ELak (s K, £F Tutorial
1: Creating a Device

Tutorial 3: Using Matrices 7 3-D & AR X % T0 . 1% 4R Fd [ Tutorial 3 A
TS AT AR AR

4.2.1 WIEE 1 NMEEBEIR

W R A W, %3050 H A Tutorial 3 initialization JIA T 1 MGG ALEEFELL 21
EH 1A z-%4F GRIEGAT) A1 L AR SERERR . VR BERRR AV RS 7 FE 0 4t vt e R ) — 3
55, A ENIAB T R K. XJLREBRR S CaH, RERAPEERD 1/ 16 17 z-

[C#]

public bool InitializeGraphics()

{

// Turn on a depth stencil

presentParams.EnableAutoDepthStencil = true;

// Set the stencil format

presentParams.AutoDepthStencilFormat = DepthFormat.D16;
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4.2.2 YIRHTH RS A AERRTS

R ERR Bk 2 — 2 AR EA 1 ANEmE. FZm e T 1 AN SEnmds e
AN A YT 2K CustomVertex.PositionNormal 5 #4k, &84 T Direct3D P
FHF Y650 1A 3-DEEF 1 AR L.

[C#]

public void OnCreateDevice(object sender, EventArgs €e)

{

Device dev = (Device)sender;

// Now create the vertex buffer

vertexBuffer = new VertexBuffer(typeof(CustomVertex.PositionNormal),
100,
dev,
Usage.WriteOnly,
CustomVertex.PositionNormal.Format,
Pool.Default);

vertexBuffer.Created +=

new System.EventHandler(this.OnCreateVertexBuffer);

this.OnCreateVertexBuffer(vertexBuffer, null);

}

WA RFMEH 1 Nz-24F GREZA) Kmsiig s s L4k, JFE
RenderStateManager /&4 i HDirect3DY¢ I, Wi F s,

[C#]

public void OnResetDevice(object sender, EventArgs e)
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Device dev = (Device)sender;

// Turn off culling, so the user sees the front and back of the triangle

device.RenderState.CullMode = Cull.None;

// Turn on the z-buffer
device.RenderState.ZBufferEnable = true;

device.RenderState.Lighting = true; // Make sure lighting is enabled

4.2.3 FFEREEXTS

TEBE AW TR OnCreateDevice), /¥ X[ OnCreateVertexBuffer
JRFR R ST L AN AR G o 1 ANEGE T B S I TS 2 A2 0T aR 4k, SR B kAR bR
A B ERNE RN TS AT, W N e s s .

[C#]

public void OnCreateVertexBuffer(object sender, EventArgs e)

{

VertexBuffer vb = (VertexBuffer)sender;
// Create and lock a vertex buffer (which will return the structures)
CustomVertex.PositionNormal[] verts =

(CustomVertex.PositionNormal[])vb.Lock(0,0);

for (inti = 0; i < 50; i++)

{
// Fill up the structs
float theta = (float)(2 * Math.Pl * i) / 49;
verts[2 * i].Position = new Vector3(

(float)Math.Sin(theta), -1, (float)Math.Cos(theta));
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verts[2 * i].Normal = new Vector3(
(float)Math.Sin(theta), 0, (float)Math.Cos(theta));

verts[2 * i + 1].Position = new Vector3(
(float)Math.Sin(theta), 1, (float)Math.Cos(theta));

verts[2 * i + 1].Normal = new Vector3(
(float)Math.Sin(theta), 0, (float)Math.Cos(theta));

¥

// Unlock (and copy) the data
vb.Unlock();
}
£ SetupMatrices AT Ji ¥ FP T LA AR, BUREARRE g, A1 Tutorial 3 H—Ff.

4.2.4 B 1 AR

FHFGE SCT 2 1 A TG I LA A SR S k2. R34S A i A Material 45
T RIS LA R 5. A TS BN RIS (R Js Pl e B0 e AE %R S8 B
FEANIE RO HI M BE G RO R PR B B oM

[C#]

private void SetupLights()

{

System.Drawing.Color col = System.Drawing.Color.White;

// Set up a material. The material here just has the diffuse and ambient
// colors set to white. Note that only one material can be used at a time.
Direct3D.Material mtrl = new Direct3D.Material();

mtrl.Diffuse = col;

mtrl.Ambient = col;

device.Material = mtrl;

-122 -



¥

4.25 #I 1 AR

Direct3D" 17 3 FhR AL u HIDGU:  fOGUE. J7 mDGIRFIEIGAT o iZFar i H @257 7 14
JEEIR AT [ I TG, Jeefr e, ARSI 1 4> Lightxt %
KL 1 AREERE AT R I 5th TR S 1 MR sty ORED Mg
LTS .

[C#]

private void SetupLights()

{

// Set up a colored directional light, with an oscillating direction.
// Note that many lights may be active at a time (but each one slows down
// the rendering of the scene). However, here just one is used.
device.Lights[0].Type = LightType.Directional;
device.Lights[0].Diffuse = System.Drawing.Color.DarkTurquoise;
device.Lights[0].Direction = new Vector3(
(float)Math.Cos(Environment.TickCount / 250.0f),
1.0f,

(float)Math.Sin(Environment.TickCount / 250.0f));

device.Lights[0].Enabled = true; // Turn it on

// Finally, turn on some ambient light.

// Ambient light is light that scatters and lights all objects evenly.

device.RenderState.Ambient = System.Drawing.Color.FromArgh(0x202020);
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B5T RSB

/Ui H Textures[iMicrosoft Direct3DX G A T 403 . AR B RERIM A 37 5
TARZ B, ARBAT AT R VY LU ) R RIS NSO Re R LK T o 8T DU A 27
K BAFEMBEAC. R0 1 ANRGEBCESE L AN R B R B2 S G AR TR
o ZFEEIH B 1 A RITE R A LF N Tutorial 4: Using Materials and Lights
PR R) TR A AAO0 B

51 ¥
Source location: (SDK root)\Samples\Managed\Direct3D\Tutorials\Tutorial5

5.2 IFE

R LTItE4kDirect3D, AbFiMicrosoft Windowsi & 8k C A 1S B, &% Tutorial
1: Creating a Device,

Tutorial 4: Using Materials and Lights fEDirect3DX} % _FE@ N T RADG . %3655
W Tutorial 4 HH IO T H ke, 15 & s ALe s A SR e 2 AR .

5.2.1 B8

BTSSR A A e H € ST s U R GO AR bR o G AR 5
Direct3D 7EME HL Ay 3 R p (R A ) BB SO . SUBEARFRYEE AL 0.0 £ 1.0, (0.0, 0.0)
TR TEORMAE A, (1.0, 1.0)RERLH A T .

oMW ot 1A B Texture X % F o, N M o il Q6B fF M
CustomVertex.PositionNormalTextured 25 ¥ /A ¥ & T T S EAF A R . XA AL T
HAb TS A (X, Y, 2) MEER (X y, z) &SR 14 (tu, tv) SU KR,

[C#]

public class Textures : Form

{
// Our global variables for this project
Device device = null; // Our rendering device
VertexBuffer vertexBuffer = null;

Texture texture = null;
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public void OnCreateDevice(object sender, EventArgs e)

{

Device dev = (Device)sender;

// Now create the vertex buffer

vertexBuffer = new VertexBuffer(
typeof(CustomVertex.PositionNormalTextured),
100,
dev,
Usage.WriteOnly,
CustomVertex.PositionNormalTextured.Format,
Pool.Default);

vertexBuffer.Created += new System.EventHandler(
this.OnCreateVertexBuffer);

this.OnCreateVertexBuffer(vertexBuffer, null);

¥

5.2.2 FALCEHE

HEYORSEE (BR-380 HTutorial 4 FHIHZL, BR T Direct3D Y6k 2E H UL Ao iF B
ARG Gt %, 14 TextureLoader.FromFEile 74 M 1 47 B R4 1 AN 3757

[C#]

public void OnResetDevice(object sender, EventArgs e)

{

Device dev = (Device)sender;

// Turn off culling, so the user sees the front and back of the triangle
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dev.RenderState.CullMode = Cull.None;

// Turn off Direct3D lighting

dev.RenderState.Lighting = false;

// Turn on the z-buffer

dev.RenderState.ZBufferEnable = true;

// Now create the texture
texture = TextureLoader.FromFile(dev,

Application.StartupPath + @"\..\..\banana.bmp");

¥

W E A AR B JE ME N T 2 AF 1P BB RN AE Tutorial 4 v R R X W
OnCreateVertexBuffer J5i%& — 1. MR SUIMABIMNISERARSR (tu, tv), W
RAGEH 7R o %I A2 T B TE G SO B SRR AR |, IF HE g 2R ¥e 5 JRUas
(A8 o

[C#]

public void OnCreateVertexBuffer(object sender, EventArgs e)

{

VertexBuffer vb = (VertexBuffer)sender;

// Create a vertex buffer
// Lock the buffer (which will return the structures)
CustomVertex.PositionNormalTextured[] verts =
(CustomVertex.PositionNormalTextured[])vb.Lock(0,0);
for (inti = 0; i < 50; i++)
{
// Fill up the structures

float theta = (float)(2 * Math.PIl * i) / 49;
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verts[2 * i].Position = new Vector3(
(float)Math.Sin(theta), -1, (float)Math.Cos(theta));

verts[2 * i].Normal = new Vector3(\
(float)Math.Sin(theta), 0, (float)Math.Cos(theta));

verts[2 * i].Tu = ((float)i)/(50-1);

verts[2 * i].Tv = 1.0f;

verts[2 * i + 1].Position = new Vector3(
(float)Math.Sin(theta), 1, (float)Math.Cos(theta));

verts[2 * i + 1].Normal = new Vector3(
(float)Math.Sin(theta), 0, (float)Math.Cos(theta));

verts[2 * i + 1].Tu = ((float)i)/(50-1);

verts[2 * i + 1].Tv = 0.0f;

¥

5.2.3 ELHER

5.2.3 EHR

S B VTR L 1 ANEE AN G E G AT . b, ARAT LR AN SR A E—
. IR H Ll Tutorial 4 H A Render 7 RIZFEH B O JF4f, O /&Direct3Di 4%
PRI Y LB B 1 DRI Z WL 8 AHEBE, M KIYBAE N 7, (B2 i%35 i
HAAT 1 AL E O B, O BEFI1E Device.SetTexture ik stageS 5, X
FI1E Device.TextureState J& ' i 541 -

TextureOperationfll TextureArgumenti 287 () A6 78O s 3. toin,
AR TR B S B R R SO AR e O R I TR B 2 O RS R A
FE B

[C#]

private void Render()

{

// Set up our texture. Using textures introduces the texture stage states,
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// which govern how textures get blended together (in the case of multiple
// textures) and lighting information. In this case, modulate (blend)

// the texture with the diffuse color of the vertices.
device.SetTexture(0,texture);

device.TextureState[0].ColorOperation = TextureOperation.Modulate;

device.TextureState[0].ColorArgumentl =
TextureArgument.TextureColor;

device.TextureState[0].ColorArgument2 = TextureArgument.Diffuse;

device.TextureState[0].AlphaOperation = TextureOperation.Disable;

}
FeTT AR

AU A ] 3-D AR R IE AR IR OR A 1 AN S0F o X B — M1l A2 . x SCPF
#X . Microsoft Direct3D {if JH A% AIX LESC A E AR S . Fa R0 H Meshes M4 T M
S SR K = AN O£ = M N 31

1AMAES T 1 ARG, ©2 1 Mg EdE e, 08 T ngE R Re
TR a0 A7 S R AR s 2 S R Ak . BRI AT 2L g%, {H Direct3D B T
A DALY F RS AR AR 25 5 (1) 7 i

6.1 Hi%

Source location: (SDK root)\Samples\Managed\Direct3D\Tutorials\Tutorial6

R XTHIi41kDirect3D, ¥ Microsoft Windowsi BB (5 B, &F Tutorial
1: Creating a Device,

Tutorial 5: Using Texture Maps #£Direct3Dx% L 7 74P . %45/ [ Tutorial 5
ARSI T WS AR 1 AR FE, {HE%3T T OnCreateDevice /752 XIK 7
VIS RS 1 ANTVS A7 B T FHE A AN DG IRE o 3 ) LA FH 1R R 7 WA g 1k
WP P I P A 3T R AT
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6.2.1 FIEEAL 1 MRS

WN PN, %I I H VUL 2 46 R g 4] . I8 I = using 1E A A B
System.ComponentModelF1 System. 10774 2%l .

[C#]

using System;

using System.Drawing;

using System.ComponentModel;

using System.Windows.Forms;

using System.lO;

using Microsoft.DirectX;

using Microsoft.DirectX.Direct3D;

using Direct3D = Microsoft.DirectX.Direct3D;

public class Meshes : Form

{
Device device = null; // Rendering device
Mesh mesh = null; // Mesh object in system memory
Direct3D.Material[] meshMaterials; // Materials for the mesh
Texture[] meshTextures; // Textures for the mesh
PresentParameters presentParams = new PresentParameters();

}

FER & X [fOnResetDevice 7 i:41UA4E 1 A ExtendedMaterial v %, %% %5 H T4 M
¥ SO R TR S 1 A Material S5k . 27 ERCE T A SO H sk AR, WITAR1L 1
AN, TP z- A7 N A IR BT

[C#]

public void OnResetDevice(object sender, EventArgs e)
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ExtendedMaterial[] materials = null;

// Set the directory up to load the right data, because the
// default build location is Bin\debug or Bin\release.

Directory.SetCurrentDirectory(Application.StartupPath + @"\..\..\");

Device dev = (Device)sender;

// Turn on the z-buffer.

dev.RenderState.ZBufferEnable = true;

// Turn on ambient lighting.

dev.RenderState.Ambient = System.Drawing.Color.White;

¥

6.2.2 FA 1 Mg

W AR W 7R, OnResetDevice /5% Nk tiger xS N T 1 AWK, iM%
fizz T 1 AMRLLENEEIN) 3-DEJE. EiXA Mesh.FromFile 5%, MeshFlags
2 2R A SystemMemory i 5 45 W] IR K B N 3R GERAMITT AN J2 18 5 (1) ¥ £ AT U Il
RAM. 7ERIKH NG, 1 4meshMaterials Material%f % 1 u G-k A T kA% SO
Materials ExtendedMaterial®}%: /] Material 45 HRFTIE TS . 5t ol 8 B FREE 16

I Je il ik X TextureLoader.FromFile & MW, 1 A B A 83 ) meshTextures
Texture Xf % #% # N\ . meshMaterials fil meshTextures # 4% #] 41 b 3T i
Materials Z5itf&M4E% (Length).

[C#]

public void OnResetDevice(object sender, EventArgs e)

{
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// Load the mesh from the specified file.
mesh = Mesh.FromFile("tiger.x",
MeshFlags.SystemMemory,
device,
out materials);
if (meshTextures == null)
{
// Extract the material properties and texture names.
meshTextures = new Texture[materials.Length];
meshMaterials = new Direct3D.Material[materials.Length];
for( int i=0; i<materials.Length; i++)
{

meshMaterials[i] = materials[i].Material3D;

// Set the ambient color for the material. Direct3D
// does not do this by default.

meshMaterials[i].Ambient = meshMaterials[i].Diffuse;

// Create the texture.

meshTextures[i] = TextureLoader.FromFile(dev,

materials[i]. TextureFilename);
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6.2.3 EL 1 MR

EMIEENG, FAH Render J5 24 i H SR IE M AE 0T %o 1 5 e T4 3% ¢ 3 1
SetupMatrices &5 & K75, A Tutorial 5 H i —#+E. o TIRHEMRE, S MR
218, TBARNT 1AM, SR W R, 1847 1 AMIEER LIS QLR
5o PRI A REAMBUE T LUK TAE:

W& Material &Y% & hmeshMaterials Material 45 #4)44

WS B O #1% E ymeshTextures TextureZsffk.

MF Al DrawSubset )7k, 1% 775 BaseMesh i 4k >k .

[C#]

private void Render()

{
for( int i=0; i<meshMaterials.Length; i++ )
{
// Set the material and texture for this subset.
device.Material = meshMaterials[i];
device.SetTexture(0, meshTextures|[i]);
// Draw the mesh subset.
mesh.DrawSubset(i);
s
// End the scene.
device.EndScene();
device.Present();
3
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9%  Direct3D FEEALHL TG

KRS B R T AT e CHAEE LA 7 il I Microsoft® Direct3D®. — HARC 4
HIT tutorialstirg, MRLERSBEAREE S ) b — I e 161 R T Microsoft
DirectX® 9.0 L& MRIMEH R, H el 5 /miu T IAH 1 Direct3DIMEEA T GE. P
o BT AEVEWIMESL I T ES . % The Sample Framework 1 Sample Framework
Reference .

]|

IXLEEH)Foni T Rl A Ut DirectX Miig#iiiARK. B4R DirectX jufilfl % Microsoft Visual
Studio® .NET fi#ikJ7 300, ARATRETT EEAE VR 1) TF R A B 501E FL & BB R A DR VA9 1) 1 E
P TR

Ja Eiipun

BasicHLSL Direct3D [4] I} % A Microsoft Visual C#® #! Microsoft Visual

Sample Basic® .NET%if, Xs2& 1 /MiH&EPEGES (HLSL) Al
EffectZ ) fij Syu i .

CustomuUl Direct3D 1 M/~ A (UL T RS E HoRn, & 6 R AR

Sample DirectX 9.0 JuBIHELL 52 11 o

EmptyProject  Direct3D 1 /N7 Direct3D W27 BTG 5.

Sample

EnhancedMesh Direct3D 7=t T Direct3D 7 [ A&k

Sample

FragmentLinker Direct3D 1§ FragmentLinkerZSl4 3 A28 E L4 i — RV B BB A

Sample Wr, e85 D gm PRI E A — I A 1 AN E BN B

HDRCubeMap  Direct3D i H7F S gl B A E ) ZAVEH (HDR) YIRS T 3L 7 AR IR 55wk
Sample 5o

HLSLwithoutEffects AT 1 AN HLSL ANl D3DX R 7 i v o

Direct3D Sample

ProgressiveMesh JE7R T AN R ar 45 ) D3DX gk (9 B Th e i i 44 k9

Direct3D Sample PAIns E 3L,

PrtPerVertex Direct3D 778 T @44 ] PrtEngine, 1 M TR ERE F0 26 L

Sample (SH) fsETHEIRE I FEES (PRT) B4,

C# _Scripting _Direct3D 7R3 T CH#ARL/E A IRIEFLE N FH P BIA L) 1 FHTgE

Sample TEZ;!;L, FAFRE TIXFEIEIAR . AT A ARA A AN 22 45 A AN
AEAT

SimpleAnimation JEoR T anfal B 1 A~ BAHE a5 3-D FEAL,

Direct3D Sample
Text3D Direct3D Sample &/ T af2aH 1 4 3-D =+ #H) 2-D XA,

#1% BasicHLSL Ja4

XEAMEH T Effectf R m 205 (035 = (HLSL) Fi L ys i, BEf CACS, A VBAL
i,
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1.1 B

5 (SDK root)\Samples\Managed\Direct3D\BasicHLSL
A AT XHF (SDK root)\Samples\Managed\Direct3D\Bin\x86\csBasicHLSL.exe

1.2 YEHIRER

TN T A Mesh ks, I T —k BICRY Effectfzk, JF HARJA T
EffectRiE % Mesh. ML K EffectRi R — AR I 18] 42 A SR JE e T 1 7 B T
FHds, EARERA Z AT M.

1.3 JEH 2 TAER

H5EiuBIH Mesh.FromFile /73 nak 7 L4, 3 HiH ComputeNormals/7 ik sz
Pk, WHEEA S . BT8G5 OptimizelnPlacek Jy T & 247 WG4 A . SR )5
{f | CreateTextureFromFile 77 & & e Mg ™. &JE, W HEM
CreateEffectFromFile 77k 4aPEHF UK SCA AR 2] — AN fieffect ) Effectif %,
¥ ECreateEffectFromFileifi 113k 3 7 4L 2 HMicrosoft Visual Studio® .NET
shader debuggerifilArid. WA AE (LT 225 | BCE AT a2, IF Hi g &=
0 7 B 5] A TR 5 & B . ForcePixelShaderSoftwareNoOptimizations 5 iR #l
ForceVertexShaderSoftwareNoOptimizationskr iRt # T shader debugger [ i
A o T ARVFRGON R, B ke E et Bk b5 sl R 2 it NN ]
REA IR H s, IR AR A A RS2 BRI A (. 15 B I bR RS | 12 1)
TEGY, PO (OSSR LL RS AT R A o SRV RS E 4T T kR, ] i A
SEIRSCAE TR ER ) #define DEBUG_VSHE{ ##define DEBUG_PSAT MRV Bebric Bl n] . i
n—eefti #ModifyDeviceSettings Rl 7515, $TIFIX RNz — M mmifilil b &
HENRAF AL BE

OnFrameRender [B] J7 % #% & & 4 If) £ A f effect. Technique J& ¥, £ —14
EffectHandle (AZEp)&—string). A ReLd—A EffectHandlelfiftstring, 2k
WEHATRCR, B XAME S 52 16 FH AN 2 26 2004 2 I R EAT 745 HR B
OnFrameRender Jji5R G BCEHOREATHI AR &, ] dntH A0 U e R R, & %
Fh & F i effect.SetArrayRange . #iE 475, OnFrameRender i i [0lpass
effect.Beqgin , pass W # H th# A & Z s, K5 e EH @ 54 % H
effect.BeginPass(pass)fpassflfimesh.DrawSubsetis Y/ . (Ehipass2 i,
OnFrameRenderifiHeffect.EndPass. i1 fipass#isc/k, OnFrameRender
i Heffect.End.
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29  CustomUI 364

X 1 ANE RIS Microsoft DirectX 9.0 I HE 4 58 s i 80 FH 7 FLi (Ul 7
RYURE. JEBIFESE A K2 % DirectX 9.0 FLERASAE 3L T A QR AN i J2 10 F JE Rk 45440
HEZLTE) 1 AN SR SCHRE . YO BIRES A& I i 5, W DR A E, 7 1
F4= bt Microsoft Direct3D 27 AR REAT HI B AT IR 58 UM F F i .

2.1 B®i%

YRS (SDK root)\Samples\Managed\Direct3D\CustomuUl
A AT XHF (SDK root)\Samples\Managed\Direct3D\Bin\x86\csCustomUl.exe

2.2 JEH 2 el TAER

KA FoRyE TAE I FEE ARG DirectX 9.0 i BIAE S (K RE 3 2 an ] R FHAESE UL SZHE
IR TERE IR

Statics Microsoft.Samples.DirectX.UtilityToolkit.StaticText

Buttons Microsoft.Samples.DirectX.UtilityToolkit.Button

Radio buttons Microsoft.Samples.DirectX.UtilityToolkit.RadioButton

Check boxes Microsoft.Samples.DirectX.UtilityToolkit.Checkbox

Combo boxes Microsoft.Samples.DirectX.UtilityToolkit. ComboBox

List boxes Microsoft.Samples.DirectX.UtilityToolkit.ListBox

Sliders Microsoft.Samples.DirectX.UtilityToolkit.Slider

Scrollbars Microsoft.Samples.DirectX.UtilityToolkit.Scrollbar

Edit boxes Microsoft.Samples.DirectX.UtilityToolkit.EditBox
TOIREZEI T A #2415 Microsoft Windows $54F TAERAL . BATT 2 58 4 B4 15U i
AT, BT gmiBHE A (6 _ETHATE ] Windows #{1. ‘A1t i Direct3D #HTIEYS, Kt
AT & A 4257 Direct3D 27

EAERE S 2 ANSHEHESS S (hud AT sampleUi) FFih. 1 ASEHER fEERZE 1 A4
B MR A o E AL TR AR 18], PR R P v LCRE I SRS G A% 20 R R ATE
XPTEHER B DR & A i AR R RO B ER R g . 20F B B et i 1 AN IFIRER
MEDTEHE . B IEABRT 1 ARHEHEX S o BT EL— XA 2 A TEAE,  aiX ASE
JoR.

S UL RS, SRR S i Rl R, 45 € T LUEAN A . XN
BRI LA BT 75 ZL AN AR . Xl SetFont J7ik5e .

SATTU T 5 B A T B e o A 8 i1 AddButton 2 AR HE
AddXXX J5 %58 i« 601, hud W5 St 7 FRHEDIRERT 3 ML 4, IX 48T §E 2 Direct3D
BT B AEREARRI S | B & 2 M D) A 0l 3D WA E . smpleUi 8 THRIRT
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FEAE, EATREEIR NN . /5 1 NI, RN LR . AR o o
AT G HER APIEAT T 7838 o 38 4 1 S 0 3 I B AN P A i 0 5 J A0 A b B
D7 AT W Y. o

F—24, 7£ OnResetDevice 11, & KEMIXHGHEFIE{: ) SetSize fil SetLocation J5i%
()R FH o 322 DRI DA 224 FH P U R P T 10 DR/ i A R AR A1 5 S U 4 RS R AT
(A = A R AN B S REP AR G, T 1 N IR B S S TR R HEAL B A 5%
BV S A, BB ) OnFrameRender BEH I T 2 ANXFUEHEXS %1
OnRender J5i%. SIS HERE DL IEff 78 3y e P e & 9 4

BR UL S8 i e — 0 R R BB IS 4 5 o IR ST P T8 B S B b
7E MsgProc ', Juflif X UEHE MsgProc JrizALidil B . Wid X EHER MsgProc i [H]
true T &AL 7E, J561¥ noFurtherProcessing 23 & 4 true J37 R [A] 5
AR EEN . WA XM TG S R B0 B IR AL B

2.3 Fff

FEF 5 UL AR, R WA B s A 1 MR EE . E4LEHE R e # 1 AS8
H . R ks 1 AP H 555 LR FIE R A FEP th VPR IXSE SO,
IF i FFRIER . %01, — RIS B e e SOF AP IN R0 E - 85 R TE1
R UL ST TIOGBRIERAE, IX L8 o B B o X8 m] DU fid A (Bl Fr)
T

o 1M

EFAGHET B 1 ASHIH

PSR 1 AN HTIH

Bz 1AM A HE KA 2DRES

AT BN

FEGRAHAE 4% 1 [ 7
FERAFAL BRI, AR A3 A AT AT 6 1 PRV R M K R R e #82 W] ) o S pii it
PR PR R A AR 7 B e B I SR RO S AT W

%37  EmptyProject yu4
X RS A 2 BT Microsoft® Direct3D®)W FH LT (RIAL 15
3.1 &%

P (SDK root)\Samples\Managed\Direct3D\EmptyProject

"] 147 3 (SDK
14 root)\Samples\Managed\Direct3D\Bin\x86\csEmptyProject.exe
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3.2 JuBIMRE

EAMFJE— Direct3D N HRTFHIEEE, MR E SR TRERAE T —A 7 (R s

3.3 Ya@ R TER

EAGITAEH T HBIRE LRI IF HIE4T— AR () Direct3D [ HFLIT .

#4757 EnhancedMesh Y6

XM 7R3 T Microsoft Direct3D H I AS Bk . RSB X A% — A TEREAT T 40 77 o
RPET L AEAUN VT MR, BERAE TSGR, el n] D™ AR BE 1R

RHOR o PR BEGE 3 T 58 1 A0 (LOD) FoR, EX AR IS (11 A% R H 42
ZANTREATIE Y, 0 RS 1R AR R AL Al 1 BEAT TR G

4.1 Bz

X (SDK root)\Samples\Managed\Direct3D\EnhancedMesh

A $47 X (SDK
4 root)\Samples\Managed\Direct3D\Bin\x86\csEnhancedMesh.exe

4.2 5 2w THER

Japlaeas Ll 2 MR L FsAT: BRI EA K . T AT ORI 200 R N A
[F7) (8L 5 T D A P4 73 A AR T8 ) ) U 4 2 G rT eV R 1) o

VST A A NI, JEHEL B Device.NPatchMode J&@ PE ik MK, %@ 1
YRR BT 110 250 4 T BB 8 R A TR IR I BB L, FRaE 3.0 K FEGRAM
R AR RGBT FETE RN W AR LR R A 2 G, i ik
A sz &

MEATAE AR A R I, JE B AT R 1ok 5 B s g R o T LAY 06 2 A R Y A I
TEVE e Z WOARHUT B 4075 20 . ARS8 Mesh. TessellateNPatches ¢ il i
1B, EAERA LAEAMEEF LA BiEcE, SRIEHH 5 1 AR, eRET
T BRI AN A o SR 5 Y491 sl B A5l P AT AR AL 1 A 3 AN B iR I 110 R A

%857 FragmentLinker J&

ABHER T oA FragmentLinkerZS. & GOEUEAIE AT LA 1 — RAE B T, 1X
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SR WA G BT IE RGO B I 1 DM E BN (s . IXMIERTBARE 3, IEE A
FEIBATINAE ] . 1XHE, Microsoft Direct3DR:/ 71l LA 2 XA 1 A& & 4 AT B R
GRS

5.1 $&

P (SDK root)\Samples\Managed\Direct3D\FragmentLinker

A AT (SDK
4 root)\Samples\Managed\Direct3D\Bin\x86\csFragmentLinker.exe

5.2 Jo4 b

KHfsE Direct3D el H A 2 410U tds, AT RN ECR A 7] SCRFIRR D R
T EBAR (B H SR S8 AT I SRR L 5 (10 4 1 B A
PR GG 3 (s o XM T IRE R BOCRE K9 L 103 O g S 2R P PR, 75 1
BRFENLE LA — N 1 (s WA T 2o A Gl v W, T LLAEI AT I A B i 1
TER BT IA (ds

5.3 JE4I 2 TAER

A 2 NUSAE R, JupPE IR 1 AN TR (TS Hsgeit) 1
A5y 1 ANHTABETROGH (U g RO s (9 Wit e/t i . 1X 48 Jy W /4]
BACIIR)— R B AR e AR B AT IN IR A i .

YAEPR R TS S s TNy, AN I R AR A LA P BR

1. {fH FragmentLinker Constructor# 7. FragmentLinkerX{% .

2. W H LR 9 Fragmentlinker 77 ¥ K N & R g% B A5 (0 2% 4 W .
GatherFragmentsFromFile, GatherFragmentsFromStream, [}
GatherFragmentsFromsString.

3. ¥ FragmentLinker.AddFragments i) 2 42 22 %) P9 350 510 3 I\ G B (19 H 6t o

W3 FragmentLinker.GetFragmentHandle 3R BU/R AR %42 (1K 3% [5] 7 i A 4

5. I ¥ A W f) i AL Bk 45 UL Fragmentlinker 77 ¥ LinkVertexShader,
LinkPixelShader, 5% LinkShader>REIA K7 Wi FAEEZ S k. XELT7kiR
] 1A%, ZRAE T 1A AT DU TG (s .

ERA AN, FAVEHIREFE OnCreateDevice B 5L FPATIX 260 1% .

P

[C#]

private void OnCreateDevice( object sender, DeviceEventArgs e )
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// Create the fragment linker interface

fragmentLinker = new FragmentLinker( e.Device, 0 );

// Compile the fragments to a buffer. The fragments must be linked

// together to form a shader before they can be used for rendering.

path = Utility.FindMediaFile( "FragmentLinker.fx" );

compiledFragments =
Microsoft.DirectX.Direct3D.FragmentLinker.GatherFragmentsFromFile(

path, null, null, ShaderFlags.None );

// Build the list of compiled fragments

fragmentLinker.AddFragments( compiledFragments );

// Store the fragment handles
ComboBox cbl = sampleUl.GetComboBox( Lighting );
cbl.Clear();
cbl.AddItem( "Ambient",

fragmentLinker.GetFragmentHandle( "AmbientFragment™ ) );
cbl.AddItem( "Ambient & Diffuse",

fragmentLinker.GetFragmentHandle( "AmbientDiffuseFragment™ ) );

ComboBox cb2 = sampleUl.GetComboBox( Animation );
cb2.Clear();
cb2.AddItem( "On" ,
fragmentLinker.GetFragmentHandle( "ProjectionFragment_Animated" ) );
cb2.AddItem( "Off",

fragmentLinker.GetFragmentHandle( "ProjectionFragment_Static" ) );
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// Link the desired fragments to create the vertex shader

LinkVertexShader();

B ERSE B FragmentLinker.LinkVertexShader 5 HAT. B T 765 & it
AR IR FH 22 46, 76 P o028 R 4 A HESE Bf A TAR] IN % 7 v B U HH o« M A aE$E 0 A B AN
P SRR PHE R S, 35 (08 i B BT

[C#]

private void LinkVertexShader()

{

const int NumberFragments = 2;
Device device = sampleFramework.Device;

EffectHandle[] aHandles = new EffectHandle[NumberFragments];

aHandles[0] =

sampleUl.GetComboBox( Animation ).GetSelectedData() as
EffectHandle;

aHandles[1] =

sampleUl.GetComboBox( Lighting ).GetSelectedData() as
EffectHandle;

if ( vertexShader !'= null)

{

vertexShader.Dispose();

string errors;
using (GraphicsStream code = fragmentLinker.LinkShader(

"vs_1 1", ShaderFlags.None, aHandles, out errors ) )

vertexShader = new VertexShader( device, code );
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constTable = ConstantTable.FromShader( code );
}
// Set the global variables
device.VertexShader = vertexShader;
if ( constTable !'= null)

{

constTable.SetValue( device, "g_vMaterialAmbient",
MaterialAmbient );

constTable.SetValue( device, "g_vMaterialDiffuse", MaterialDiffuse );
constTable.SetValue( device, "g_vLightColor", LightColor );

constTable.SetValue( device, "g_vLightPosition",LightPosition );

3
%63 HDRCubeMap V54

AGRIE T RSN B AVEH (HDR) Gl HEAT L7 (RGBS . {E Microsoft®
DirectX® 9.0 1, 4rl g n] AL TF st ol IXL8Gial L7 K+ 1.0 (R{E. =
MR T 78 53 Y ERIN X AT DAAEIASSE AR E )0l B SOR B L AT FL S J
FEROIFASE AT I B AT S RPPA SR AT HDR G AR A S 1

6.1 %1%

PR (SDK root)\Samples\Managed\Direct3D\HDRCubeMap

A $4.4T 3L (SDK
14 root)\Samples\Managed\Direct3D\Bin\x86\csHDRCubeMap.exe

6.2 fEMHFM

A 5o SR

Ky ik
E,D  Adjust material reflectivity
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W,S  Adjust light intensity

F Change cubic map format
R Reset lighting parameters
N Change to another mesh
F2 Change device

Esc  Quit

6.3 JuBINENR.

HDRCubeMap JfE71x T 2 FHEREAR: 7 A B WU AT HDR Jelte 375 RS 2 X
FELAEOR: REEISE LA 3-D W R NIABEIE AR 1 A5 R GCHNG b, ARG el LAAE
FISE 5 PRI B i AN FAE 2 &5 5t OB RETH O AR S8 A 2R DB IICR . HDR S U IXHE 1
PR A s SO i 58 B e SR G AR LS RO AR o 7 s gU A% A
DirectX 9.0 H/r4. L5 EAS LGSR, 7 i QU n] LIAEE 1A o Bl (f2
o PUAE RSO I ERAEASPREIZE[0, 117, S A R D AR AL, X
E LD | P D R

HDRCubeMap VE 41375 1 NI RS ANVE 22 [ S8 1 P R b B3RS FLAt O 52
Pt RA 1AM 0 2 1 s R A, O RIREDLE S, 1 BWAERA WO
LI At St R PRI H 4 A ROCIRI G eI se ] - .

6.4 AT

HDRCubeMap 1§ T DirectX Ju il HELE (I4ER
JOAGIE G PR3 5t X SO0 G2

1ANEN Meshit %, XA & TR, HIAORIR AL .

4 MG )N ERAE Mesh X 4.

P2 NIRRT IO E R 1A Meshxf 4.

2 ANRUE ML MeshXf B o 1K S8 T [l D8P 55 WS 190 A% -7 A58 iSRS 08 B e S 34

EATAT ARG 7 B T EREE AR R B A Y, REE S PR R oA T AR Ak
MmN, E# T 2 MArikgE, 1 42 A8SR8GS8BS Kil, B 1 AR
A16B16G16R16F #%5:. JuBilfeiEgens, FETH MRt 1 4 kiE 1 4
IREEILI . 4 HDR JEIRIN, X0 AR e s ORI ;R 8O 2 I R 22 o 1A
JUSFEET 1 ARG AR TH I A RCR TR AE R B S My Bk g StiE Y 203 g ik
GUIE A, AR TR T VR AR 2B AT . JuBIE ST T 1 MUS T T A (g A Y
W5 e B AR RO %
a5 4 F R AR BLZ 1 /> ModelViewerCamera. XA FEAHHL & B ) FRES L 9 4% i
FEIR o FH P T DL R 9 A 2 FERE DL IR 67, 180 30 3o OB SR A e 2 I s o« BRI %2
TE AT ST A s B B RN A58 et X 5 1 SR

6.5 JEHZALS

ol oW oE g ok A fE 3 A M P @ RenderScenelntoCubeMap(),
OnFrameRender(), 1 RenderScene(), 1#i/H T i S f§ =450 8%,
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RenderScene () &Lt 5B G B Y RivE 4L H s b e . e 4l [m] i3 SeiE 4y
BRSNS G GO T k. e 6 NS HTEEM RS 1A, 1
ANBEREHEFE . YT IR BEE B R R R AR (] 1 AR IR A IE YL PR
WILE A AR I o T BN R KA (R I PRI LS UG (ST IS, 56 2 TR PR S5 LSS R A o 1% R
T AW AR B o T S8 i BT P AR 45 R R ke B AR O SR R ] R YR A
o RIEE RN AT 1 ANEIE P EARTE R 5 RS A X 5 o
RenderScenelntoCubeMap() ML & HEAN 50 (IR EEL A% ) T8 4337
ARG L2 o B, EARAE A RITE S HAS R R ZEAT, I 0 37 7 AR S B AR T
WA IR EAR. F—24, BREGS L RGN 6 /Nfl. e R 3 Al 1 5 ) 3£
TAEATE G H bR o SR & 1S R U B P TR 0 BRI THD 6 7 ) 37 R T PR i s Ak 3 SR AT
Hl. R)5EH RenderScene(), ¥ bRenderEnvMappedMesh % &4 false, 3F
WA VHE AL SRR L ANREIR (B R R kAR it o XA RO R H AT 90 FE LB FIME A
1 sEmtt, XM TEEEFE 1L AELTE. £ 6 MuAesix MR G, wil
P JFRITE J B AR R AT . IR W e s i 7 1 ARG
OnFrameRender () J2 i iz 76 191 HE 42 & it 48 98— 10 S v ol v e ek 2. e
RenderScenelntoCubeMap () #4it . 77 R DL iZ i b AR . fEIX 2 )5, Bl
i EAHBL A R AL S A B g 4 B R i@ kW | RenderScene() kiE§ b5,
renderEnvMappedMesh ¥ &4 true.

6.6 Eds

A TR R BT TE G AL T W] g R 0 e B, BT e B R R REOR
RenderLight, RenderHDREnvMap #lI RenderScene.

RenderLight #ARH TEGEL G I ERAR . TR (03 AT 1 AN F I T -2 - 4%
AR, SRR R B g R S . R (AR SO R R 4 K 2
RenderHDREnvMap AR TIE 3 50 h BRSBTS o B A7 B MG G [A) A2 6 21 B
e B), IO A (O A VSR A2 R PP R S S 1ol e CHIRRS 380 T 0 1) B P S D o 1)
WAEA 1 ASLITIRSERAARAL IS B = A (005 . AR (U I T S2 RS, K S 2
L BHIBE b, IR SRR [R5 K 2k

RenderScene H AR FIHE G IAAT AT ZRIR . iz ARE G5 ST T 18 15 3 1018 0
DI o THRA (0 2 0 B MK 5 2 1) A 80 38 e 2 1) o AR5 " T A ) o ) T s A7
8, KEAE NSO B 4 5 3R tds . B3 A INZAE Bk UTIZ B 3O .
1/ for R F I 4 A6 R [P a2k S E . A5 3 1018 SO 100 H T8 b 3k BR 26 1) A5
FERAFIG 2R DG AL 1) BT 5 o S0 H AR A5 3R FOG e 1) B 2 )17 (R BBk
So 31X 2 ADIH R PR ERRRR R AU T L AP SRR . — B
HIIT A LA e il IR IR, BB BN T 6 4 FE AN SR 1 LUE B o

6.7 Bl RSk

7t DirectX 9.0 Z 7, Microsoft Direct3D (W Fra i arsisg . A TixX A 1
ANGERRE, WER LA ST 1.0, RS ARSI 1.0, IS T LOEH T
1A 8 73 EH X R M T RS SN, E ISR O RS 1AM E 1.0,
M JERAE 1 ANANEE 100% SR IR BT (AT BEAN AT 30%0 8% S5 ) AT X AN SUBE /R RR S
SRPIU PSR SO o fi R B SR AE PR Th 4 S8R 0.3, IANVE & IR IRt Zee e A
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L. L, HSUEAT T R EDRTE IO

¥ HDRCubeMap

Cube map format Integer (D30D8)
Material reflectivity { e/E,dD) 0.4
Light intensity { wil\, s/5 ) 24

1§ ] DirectX 9.0 W6k T 1 B RyF i r RS EE )y, SeBE T LAt =T 1.0
IR, DRI R s S o3 88 o, A mT DAAR B S . R R T IX A it
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¥ HDRCubeMap

129.9692 fps (Edn:ﬁﬂu], F.nrm: a
;Ha_rdware {pure hw vp): REDEO

-

Cube map format Floating-point {D3D9 | HDR)
Material reflectivity { e/, dD) 0.4
Light intensity { wil\, s/5 ) 24

6.8 Pr ik

£ 1 A~ HDR SGIEIREE i A i 5L 7 R GUHRARBL 1 A ve E A BCSE EOE A AT RERS » R 7
] LAFE R ST AR S IS I Pl I 2 PR 5 B S 3 Rk as R e e SRR AETR AN, (R
BRGSO IR B BB 17 i 1 (1 A0 7K et o SR 5 VAT L L A5 4 i 1) Jy 5
SRR PR B2, BN A IR i AR 2 )5 o IR ki st iR g s Ry 2
AN SR A A B W B 5, XSRS R AT 2 1 AR AU B R

7% HLSLwithoutEffects &4

EANYEE R T 1 AN d FiMicrosoft® Direct3D® & 2: 45 (18415 = (HLSL), 1MiAE
FHD3DXHS R AL o AN P R i Al FIHLSLIE 1 A s In A HE6) J5E. VEW R 1AM
HLSL & 82 7 4 £ 11 BasicHLSL Direct3D Sample.
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7.1 B

J& X (SDK root)\Samples\Managed\Direct3D\HLSLwithoutEffects

Al # (SDK
T X root)\Samples\Managed\Direct3D\Bin\x86\csHLSLwithoutEffects.exe

7.2 JEBINER

P77 T HLSL a5 Wi (s 1 AN D3DX &4 Ft . HLSL & 1 Ml +
AL C BEEAMIE TVEMTE . WA HLSL AVRHE W 1E & i S A (03, FFRE AT L
MBI C 2B HE SRt oo R, AT ARIH] D3DX 4 o ds i e de ik 1 o KAk
e

7.3 JEH 2 e TAER

EASTEAGE B (13 5 OB T-XZ AL T 1 = A TE R 1 AN ks A . EREmirh, XA IR0
UK EE T AT B0 B AT ) E B R BRI ) R B, WA Y 7 ) BECR RS e T 55 1 A4
SPE B ARTIST T] P bR B P o o () A o i 18 e o IR g T AP0 Y AL A AR € R 7 A ot b 1005 A2 i
JT CLEAIAN TG B o DI TR AU WAL T 1A Vector2 Jl i, B s 7 Xz AL
Fro

TERTMEA ), a4 CompileShaderFromFileaBifEfgr 1 A S0 i35 (0 4% bk
itk 3-Dis £ Refg BLAR 1) kA (LA fEXANE R G, 1 AMAE T H AR
(1) GraphicsStream I % fil 1 A~ VA8 P O 8 (8 2 R A8 & 1) ConstantTableX}
GOBMEENT . AR)E, JEBIE I R EST T 1 ASHT TS (L3R IRE 1 A BEMSAE PR
1T IR AL 345 3-Di#5I1 VertexShadert 4% .

fEOnFrameMove(), N T BHE s AL A+ 52 AR ORI (0] 240, Y48 W LR 1L
T FEFIRTHE ConstantTablesk i & 4 45 42 Ji 2 fmworldViewProj il appTime. 7Eid
Yeml, JaBPK VertexShader @ v &4 i TS G (A d fE s BiE . U2 M T
DrawlndexedPrimitives, i &35 (o288 A A PR TSR 1K

Jufl e, TG (O 8 4R 5 7 1 AN HLSLwithoutEffects.fx [ SCA ST, 783X AN SO
1, A 2 MafRAeE A 1 A Ripple % (g%, Ripple w4 1 4> float2 /& 4
N CHTRR X T Z), FEiH 2 AR B4R A B RS E floatd . 2 A2
A4 Y Abkg:

Y =0.1*sin( 15 * L * sin(T) );

L JEAE Y VAR FU T A0 sl 2 I RE B, DR TS T XZ i, Frble i ( X2 +
ZN2 )R INME. T & appTime 4378 &,
IIPERER LS o e e e /N WS & SR ) e -

C=0.5-0.5*cos( 15 * L * sin(T) );

CRENLL. Zx. WA alpha @A KME, JEEM 0 2] 1, J3hlRe4s I (o S (5 2]
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F e S5 R B 2AT RUBRAE AR AR GE i) Ab 2 1) R [P 25028 58 PEE PR 480, I 2 T BRI
.,

%87 ProgressiveMesh a4

XA REOR T 1 AMFERP I QA8 1) DIDX it W s Dy BEA AT A0 9 kg LADRSVE B o 7 1
PIRE 1 ARTTRIRRT S, e n] AN sdi > e 1 J U R 28, DA £ 22 1 P RS I e 41 1
FOAGTEAAFIERE P AAERRAE 1 DM UE K. (ER PPt T a2 (LOD) i, 1X
AMEFEREATHIIY

8.1 ®i%

S (SDK root)\Samples\Managed\Direct3D\ProgressiveMesh

i (SPK
e root)\Samples\Managed\Direct3D\Bin\x86\csProgressiveMesh.exe

8.2 B =T TAER

Wk MRS DI BEH ProgressiveMesh i %3¢, X4~ ProgressiveMeshXf % AL T34
TSRS ) MeshAt G o ik g n] LLFD 1 ANHE RS —FEATH . ZEE gy,
Y LE e M BRI R DrawSubse s JLA A& 752 A6 45 e % o B2 R 4537 10E I A (1)
LOD, ¥ ProgressiveMesh.NumberVertices & % & & T I T A B0R . 1 AN
T PR BT A B T 1) JLARTARF A A S m] PR UG P T md 5

YOI S 7R T — P d i 4 B 22 R D R A 1 IR AS AT LA I R AR . BRI T 1 A
VT PR A% mT CAELAT 1 B /N R B K T BER TR B0 o 914 it DA T S TR ) (e K-8/
SYIE 10 AT e e EH RS, Y@ R ProgressiveMesh. Clonedr J5i 46 19
B LS 10 ANk WA o SRS 0 A8 B A AT A TR 1 e S T R RA% L R
ProgressiveMesh.TrimByVertices . fE % & & Wi o5 o Bl 2 5, o # # H
ProgressiveMesh.OptimizeBaselevelOfDetail kAL AL WA% T A FI R 51 47 it H )
AT AR T H S B TS AR B A (0 1 DA i Y LA T A A, TR
A5 T BT ISR T S 0 H i A% #9168 ProgressiveMesh.NumberVertices J&#i

{4 F 22 B E PR (1 3P A0 AE TR 2% LOD EUAS A 1 A Syt ks SR 20% . % LOD
(P e S 3 RN AR 2% P 1) 22 5 CHRARB PP R T 250 H iR ELBe i L o i ik g/ T 25 i )
10 Lbus /b T sS4 H 2] 100 {69k 1) 5 m] AR AL 1 AN o S a2 o A4 i i A i e
SR T 1 AN/ LOD Y e A, A mT LU 21 5887 R e
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297 PrtPerVertex o5

ABRVE T We /] PrtEngine, 1 AM#H TARUUTFER A G2 (SH) IO R R 1L
B (PRT) g% . AGLERNIE T i X sl Bk g lish & ettt e T 145
BDOCHIAEA L Mvs_ 11 T AL,

9.1 %%

B (SDK root)\Samples\Managed\Direct3D\PrtPerVertex

7] 4, 1T 3 (SDK root)\Samples\Managed\Direct3D\Bin\x86\csPrtPerVertex.exe
f

9.2 At AR FIRE 8?2

R SH LR R 2 PRT LSR8 S B (N > L) G R AT S 2 5. Wi E
Shs BB . B 5 B AT 2RO 2 2RI DO YN 4 28 mT U A P 55 R T A
B2 JE SR e o TEAR T LA BT (CPCA) S VFBAAS (1 45 Tl R 4, DA (s A
22 1 R A - T

9.3 JEBIRER

FABEE 261217 1A PRT BN SR T A S R i) — B0 JF s s
A FH R DR A7 He 4 I R 5 R o e A SEARALL S AL 017 308 5 S IR A I AR W IR 9 4 SRy s 2 5
I 5| BERRE SH HLA s AN T LI R e R 2] 1 41 SH SLab R4 b, R i
THRAOCIIME . RS E Il 4G AU 45 RIS, ] 1 AN TSE L dskik
BTG R SR CURE o DR DA JAT LSO 85 e o S5 L B SR AR B 5 R e X I AT, B A i
BORFEMGE_Fo SR Z) Hom R, JFar BUH TS i

9.4 XA F R U TAEH

JEGIHAT PRT IR SEIN 30> — % o RS HAE 0 1) P AT — AN 8. o B
AP S 5 WL L ARG, %R T BT PRT RS AR AR 45 e T
SR AT 1 AL TR SRR, AR AN AR ) ) A AT SO # SR T

9.4.1 HE, 1. FylLabiE

AP B AR CAFPRTSimulator.cs 47T AL T A PRTHERL A% . 20852 T K
ESHORPE R ERRLZE L AR E AT 14> SphericalHarmonicMaterial 25 A% 41 .
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TSRS SOV LM, BRI 8 A A2 ] — AN A bR R 1) o BRI N S EURISHAA
ST RE A TR B 03 5 i ph S R TR AE T AR R AR . W ARARAE N 1 AL RIS, A
TEARAE 326 22 T DO e Al 5 24 20 45 kg A ] PR AR A 22 28 )

K Z B, 3 NS B S g5 Aan i ] . 45900, Yl Order SH0E TS & W H T
VAN R TR (1) SH Bl R BT, A S me 7 ] 4 45 3

7 Order Z¥2 4k, iz Hi(spectralCB) WiEm T 45 %, Wikt 7O, i
S 3 M EEIE-LL a0 . AR, AU LRl CRean 2oa B e ) AR
o R RIE BT, MR SH R, st Ta@imE, Ko HAbim
T AT

BUARSAT — BN ], J@H 2L e, XE T WA I 8 . 4 B AR
frth & 14 GraphicsStreamXf 4L, & b IS AR T #R AL 5 7 14 N A A 14 float
A%

FEATI R float (AR MR i, AT DU 1 AN s TR o A2
ey 3 2Bt o AR, BEAREEANEIEHS A Order® #4258, 44 6HE I H Order =
6 Wi BRI 3x 36 Bl 108 Mrt. “Fiaffig, fRnfLUEE CPCA Sk R 4s KiE )
brige BRI R B B PR A A8 2 AL 0 M (PCA) [ i (WA . 04 1R 45 SRk it

EABEATEW S K. i, 4 4k 8 NMEFIES T4 R, thin, ¥4 8 /> PCA
A Order = 6, SRJEIREHANTEE 8 A R B/ R IAT T AL 108 4~ PCA [n] e [f £ i 4
Z/NT- Order?

9.4.2 HW|2: FTHHER
A RAR PRT Hdls 19 5 e A8 -
N
o ! f
R ~(M,eL)+> w, (B, oL
J=1

SH ik

Rp 1 ANETIUR AR S 25 HICS 11 1 S DO IR AE RS RN TR L SRAE

M oo | kP X2 1A RB0 Order? [l
T & p WFERAE (D) .
HEA SH LR B SIUERCIHE LI, B 1 4 RH00 Order? 4,

Vo 1A% peA r s 2 i,

PCA [r) & IR
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Wi - s .
Pl S p % j A~ PCA TR, XJ& 1 M &L,

Bii 4 k0% j 4 PCA SRl . UL 1 A RH Order? [k,

B PRTMesh.cs Wbk 13X AN 5 R sURG 210 I Bl PR L U e AL i 25 1 AT
iR TR A (s, WP PR

1.

Jehl I prtMesh.LoadMesh ;i T INa g, (HEEIRCPCATT LR Tl s (1)
(PrtCompressedBuffer.NumberPcaVectors + 1) tr&, #id 1 MEMET 2
WAL RATE 12 BHE 1) VertexElement 5 B e[ T A% o 55 S8 75 B4 T AU th a3
Bt 1A EREEIE RG] . JehlfEH] BlendWeight S KA i CPCA%HE, {HE
EANE SR AT B I Bowe ok 502 RO 5 5 B AE FIPRT AN R — g T 4F . i
VertexElementfyid i HOo i N TS AR AT Va1 #Ep, usagelndex = O,
Jufl¥s DeclarationTypes Xy Floatdl - e kA7 1 A BHA RS
i EZGIN 13 6, FHUZRA, Floatd. 64D T LLEE TR S 2247 TP AE6 24 A
PCAT &,

BN A SCE BB A I SH PRT &5 R R XA A 1 A

PrtCompressedBuffersf % /. juflfiprtMesh.CompressBuffer JjiR )5
A PrtCompressedBufferfyi& ek N HCPCA, ‘ST T L4 & [ PCAN &=
MHFLER %, FilE 1 NlfiprtCompBuffer (1) PrtCompressedBuffer
WG, e s T by A A A . KEReloadState JiiA R AT LLE
PCA [ 5 FIAZ R B0 1T AN TR IS AT B2 o

. Juf st A PritCompressedBuffer.ExtractCluster | Ds3R 3R B e Tl w5 (1%

IDMprtCompBuffer THICPCAKL . XAT7VEA 14> Int32 {HKA I E A
BN, ZHBAPTANKFEIDLE clusterlds[N]. 75T A% A7 o b BT A4
IAeAt LA e it o TS (O 2840 A A% B 01 Fo V& B0 24 i T A% 1 4
PEATE G 1S et CPCAKR T 76 ¥ 5 2 AL (1) 2P IR AN A 1 D ) 3 RS 4

. % % i B PrtCompressedBuffer.ExtractToMesh 3 {# H usage =

BlendWeight fl usagelndexStart = 1 RFR/R 7 VEA7AE A% PR T S I PCAEE
=, MIEX EJFE T BlendWeight[1], 4k4E BlendWeight[2]%54F, HEIFTHE 1
PCAT R # L H 5 N BEARFE )P L4 2 X BlendWeightZ 51 M 1 %] 6 1E A float4
KM, AR A 20 MPCAE, XANTTEKE AN BlendWeight# 5| M 1 5] 5,
R IX LT G R AL floatd A1) BT EEEFS1.

- AER R R, BRI B RN, R ORI R A A

) 5RO BEOER BT C Ay AU S D), B AT AT SH R Al pR Al SR AE 1 .
SphericalHarmonicsZ& i 4E 2675 10 5 Bhix AN 22 B 72 T FH I
EvaluateDirectionallLight
o EvaluateSphericallLight
o EvaluateConelLight
o EvaluateHemisphereLight
o ProjectCubeMap

PRAT LA A S B8 B () 1A, AR IAEANELE SR 1 4>Order? float ¥4l if4 .
SRIG M H SphericalHarmonics. ADd ¥ iX 8650 21— n A\ LA Rl E A 2] 1 41 sl
Order” SHERY, ZAYUNA T MPEUN, BIvEgr il i o Xy vhqe
G B R A G ZR I T ), DRI R T o 20 T o R 2t SR R AR B e 2R 1 T 1)
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6. i M ExtractToMesh 772 5T 75 22 1 85 o 208 v A2 15 1)1 350 55 (M) FIPC A At ) £
(B). uhIfE 1 A~E KA float{E R E A A7 filf X AN E A 15 e & 5 iy e ml A
S HRKRMIFEFHIFHEM * L and B * L. ERmxe, 27T
PrtCompressedBuffer.ExtractBasis , XHXEZEE 1 ANMERIEARE . AR
fili t 1 NPIIECRIPCASE Rt ) T4 il o DRI A7k P A A il B 75 B (R 504 RS R/

7E o

7. int clusterBasisSize = (numberPcaVectors + 1)

* numberCoefficients * numberChannels;

T PCA )i RN L DAERE R IME . I E R EER (M > L) R (Bl > L") #2H
i, JIE CPU il XSS E IR AN W AR 45 TG (s o VU BIAE T A7 A7
i 3K AN - T (R K

8. Y541 i) PrtMesh.ComputeShaderConstants J5 248 iE 44 5 B X AT M * L Al
B * L ¥4, -4 prtConstants 341 f74# i 5 471 CPCA & Roftl, %54l e Ll T

9. prtConstants = new float[ numberClusters

* (4 + numberChannels * numberPcaVectors) ];

XA IE L Effect.SetValue J5ik HAZALIBLA TS E (O . TEETSECLIEH float4
R BEAS A AT 28 0] LAAE I 4 4 float {E, KR B i) T 5 (.88 )] h

int numberVConsts = numberClusters

* (1 + numberChannels * numberPcaVectors / 4) + 4;

RCESRAG, VR E W BRI, ST LLER 1 el e, E T H
(R BIAAE S E L AS Bl XS e B R SRAEL

10.  IFEEH) Ol T e privs B A A, e Lldiik CPCA ] SH PRT & 4437
. EYMIEIME OO PRTPerVertex.fx SRyE eIz, Sum it T 5 35 (0 284 AR
PrtDiffuseVS AT 7 & 4 5 Fi DL 2 25 2 5 o

9.5 MR

PR IEAS BT T AR P ER AT R AL, D6 IR BT A AR AR (1

Peids M AU VA, IR ETH S 3 SO OGS TR R R AN BE AR - BEAR IR AT
AU TR, el 1 AR R AR . TR BAa . AR, W SRS 5
TEsSE B, AT Gttt AR RIZHRIE N T 2 F 2 MRS AL 5t et
WERARKE 1 ANEAT 3 A MR I S AL s, SE 513 m] LS ENIE D 148
WIERe . ~PRERNARTA AE L AN BE G B b o R T g e 1 S AR R A, 3X ek
HR KT .

N T XA T EARATHEIE G, RS AR B . AR, i T T00
MIBCRTTELSATAE vs_1_ 1 BifF I, BARIE T HoR T % ps_2_ O fiift.
WRARIE AT B TF AR T eV UM 1K) 7 R I AT IR A I U, AR VF 5 250
e WK ST (K7 T A T et A, DR TSR G2 T W B2 iR 3 A%, AR T EATRj AL
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1 Bk A% g B O 2 R . R AT DL TR 4 % PE ATl o g
PrtEngine.ScaleMeshChunki /it i3 2 3 .

9.6 BB

(SDK root)\Samples\Light Probes

2107  C# Scripting Ja/l

P17 7-3E TAEVRIIARFRRE R e rP ] CAAUIEAE N 1 Bl A BT e Bk, I8 7 —FhiL
ARA A RO AR 2 2 A RIAT . Bl 78T 3 MAA, 1 AR BIRE"

JAAS, 1 ASYEFPIRES RS IR AT BN S i KIS, B Jm AT 1 ASBAU AR IR AE AL 5
SRR A

10.1 %

P (SDK root)\Samples\Managed\Direct3D\Scripting
A HAT M (SDK root)\Samples\Managed\Direct3D\Bin\x86\Scripting.exe

10.2 JERBIRE

FEVRIIHER AR BAT 1 AN iAT ) AR 515, ] IO AR AORR AT A VE 28 T ik
AL B RIVE 2 22 S n] LI I a6 A 2 ] ORI 8 AR AR SR 4 B DT HRAT, (R A
U IEANGE R o ARV AZERE R B Wt Al BRI IV T, R A
BUIE 1 A EEK AR BN A A AR 2 — w2 b A A Che i 8 8 SO
T, IXEAG AR HEAT F5E BRIP4 0 SN o
RARFIRB T 74T 3 R FIS A, A EIACEAT 1 ANk S
JIA #1 - LA IR A, el ik o e 28 2 80
A #2 - 1 A YEFPIRE IR BORPE AT TR SR K s GUAS . FE e &
AR I A T DA g
I R A - XA BB TR IR 27 B 2l MR (8 T S LM B4 S
fFo WRZIAA e VFiety, NI T Ve A B2 i i,

10.3 yupi 2T TAER

KA AT T OA] RE 2 e BRI BORK CAURY o g RN A . IR T
ShadowVolume C+-+#fFFREM (SDK) Hahl, FHAE T SUE fRvr CHMAE S 5t
I, ESEIEIA/CLR St as V), JaBigsp i 1 AR &g il X ik fRar Ll
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HACE AR BIIA G 8, 205 B0 RN BRI R

PR = BB AR TSRS U & T L ASHi#tpragma JEEE TRR, kg i 48 S
KBRS A BT AT o 75 )3 B 22 A SRS B, AR5 s AT a v P ABSIL T SDK
) 3 FHA RS 14 (ERERARIE A,

MNP S R ERE T AR LA, g RN AR TR RET .
CSharpCodeProviderZ$(f) 1 ANSE@lg e, A BE A AR g N2 2R P A T 4w 5k Y
Gt A S AE I IS SRS AT G e R AE 1R SR I I SR I N R B R . —
HICGm N RPN, AR 28 GXISR A A D AT AT 1D g g fAe s 2 I
AR TR E

HRE: A, XEERHAFE L AT i R S w20, I H A rfr R IAR & 5,
LRI I AIE AT —FE

—H 1 ANHABREIFEN, 4 FE TS EESH A GXBRTIA R EHIT TE
Do MEOEE GIEAND A E A E —FE T LS.

10.4 Z&E*%E

BB, SRVFRFUCBS IR xR 51 B rpiadr & S RARK I e R — & R IR E 2
SCRAIE S LT B2 45 R (0 A BRI S h R SR JE RS AL R IR 7 X8 K 2 BELLE
AAEFYES L AXERA . CRIEN 1RG5 e AR 8 i It RVFIRAE 58 215 RIS
B X LS A AT Tl

SEIB AT AUEAT — PR A RS T 1) 24, IXRE L TTBEE T R DL . BRINIEAT
FEAPLE CRZHE ) umfe e A2 ) AT ARG R 58 AR AR, XA _ERIRAT SuiF
AR = RE S BT R ok (B aUAB D . EER IR AN e vFIR S8R e fipdt, W AR
Pl fF) 2 4 SRS B T o AR S IE), JuBIAE A S |5 LA Initialize Q 5k, %491
B T N HH

// Create a new, empty permission set so we don't mistakenly grant some
permission we don't want

PermissionSet* pPermissions = new PermissionSet(PermissionState::None);

// Set the permissions that you will allow, in this case we only want to allow
execution of code

pPermissions->AddPermission(new
SecurityPermission(SecurityPermissionFlag: :Execution));

// Make sure we have the permissions currently

pPermissions->Demand();

// Create the security policy level for this application domain

PolicyLevel* pSecurityLevel = PolicyLevel::CreateAppDomainLevel();
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// Give the policy level's root code group a new policy statement based
// on the new permission set.

pSecurityLevel->RootCodeGroup->PolicyStatement = new
PolicyStatement(pPermissions);

// Update the application domain's policy now

AppDomain::CurrentDomain->SetAppDomainPolicy(pSecuritylLevel);

IR AE ] PermissionState: :None ¥l IR&E JL 7 1 4> PermissionSet, i%IRA
AT A FEVFIX B AATAT 5 o WARIX BRI s LR 46 T, BEAR R — i) LA LE AT
A AR BE AT o AR AT LIS RVFFIR N 1 ANFVFRT, FRIEARD A B g 2 1
—¥E, SecurityPermissionFlag: :Execution ## I T (LLXFR 7 27 BLE B A4 2 AR [A)
)24 VFR). 1F PolicyLevel #37 )5, RootCodeGroup #5377, R 48 1) 2o 42 5wk
e Az G CEEaR Ja IR AR ) AT AT Bl In 282 PRIV et P 250 5 it LA X o -2 4 SRS
TR RIS ATIEEIN, 5 E R AIZAT RO T4 e ) T 24k .

105 HREERE

b, RSEREDN THATIAT T InvokeMember () U7k . BEARIZTTVEAT
IRPRIFIZATIEH, XM EOAR MR 32 H SO, i < e BRI iig 1 A
B AUXASEHII—FF, RO R P ARREMIREAT T 1 R (200 A, fRn6E
AL 1A AR SOR AR LT

AR AL ATy e E 3 1 AN IIHRAT I S, 8 B AR A T 1k
AEo ARAT BHERXANFHIRA 1 ANTERIEg P, AR5 IR0 DIERE 3> b AN A 14
G G A, ARnT DASRAS AEFT A IE G B b7 ] (0 i SR A O B M ik IX 2
k% InvokeMember Q) J5 ik IIT4, AL fR B4 A Y E G Bt (1 BRIAS v

10.6 PATHE

WVFXF ARG RE P R G IX A BT i) — A%, 18I /CLR VI BVRA MRt Ceas T
EREAEFEERIS =) FREARE (BRI URA V2 A 2R AT a6 pris 201
FAAFA
[ I 25 A 5 AR G A 1) R ARFE A ALK 8 FH () A4 A 138 J2 Bk ST
TR A G R
ML ILEFEAE I gn CEbtn 1A CHIILS), BaE T ARG 30, Horb 28 hibr
A [ComIimport]. %77 EHE 2 MBI E, By A% (CoM)
T2 i RegAsm T H ML 4
FERWAACS H S AT [ComImport] @ . X AR i RE IR I
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%119 SimpleAnimation 541

R TR T — N IR A R (1) 3-D B SRR Sl o

e

11.1 %%

B (SDK root)\Samples\Managed\Direct3D\SimpleAnimation

" #h 4T (SDK
pras root)\Samples\Managed\Direct3D\Bin\x86\csSimpleAnimation.exe

11.2 Y55)HE 5%

XA 7S T ISAEAE — A RS T2 U ) AT R JEAR IG5 I ELYE e 8o sl ) I A o e
No

11.3 YE 42 W TAER

Sample Framework i i HE L 4% FH KW 4 AL FIZ 1T —A 6 FR ) Microsoft® Direct3D®
SRR

F12  Text3D Jaf

KA TR T 6 AFEAE 3-D 35 L4 2-D SCA . 3T E/RGe il R A RkE B2 1R
.

12.1 %

VRS (SDK root)\Samples\Managed\Direct3D\Text3D
AT (SDK root)\Samples\Managed\Direct3D\Bin\x86\csText3D.exe

12.2 YmFE%n

B8 1 T FontZkEor 3-Digst HLE) 2-DICA . X AN AT T Microsoft® Windows®
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Graphics Device Interface (GDI)Xn#—A> 744t Hi b A4S T RERIA B . ARLEAT
MU H B FH R B e S0

2 DrawText AR, — NS buffer ZZ2phas it 230 B BT 781X 56 22 1 i S0 R A
TR TR T AR I EAR G . XN Z IRV A 2-D EREE, XV
BNt A .

A F WG T — SRR H ) 3-D Mg HIE g2 .

F25 DirectSound

Microsoft® DirectSound® $&ft T — AN RGEKAlHE K B A Bt 1K 4 & MR OIS L8 51 7
FRISFERAE FHSERER) 3-D A7 BRI PR e 5, JF Hadugnlms . S, S A
ERRL AR A 4

Playing Sounds

XA T buffer ZEph a8 3B WAV FHE 1151 5.

B 71 DirectSound, iHE7E%s 1 b -5 RNl & B BB R 3 5. 3-D 1
O8R5 DirectSound buffer Zi ., 428508 B BAERR JVT A o4
%L,

Using Effects . - . . N . W
DirectSound @il Microsoft DirectX® #AA%H % (DMOS) R ML T Rk db #il S
5

%%S DirectSound oVl Kk 12 5 R L B A BI7F, o T S B ALt S 1

wavelorms T4 K R B T 50 S V4 (PCM) SR 5 K 5

%’rﬁ!g:—'nﬁg‘ﬁge B4 L S 2 T 1 TR 3 S8 P BEE DirectSound buffer 223

EATH S IR AT R

¥ %1% B 5F Microsoft.DirectX.DirectSound &L S 308y .

BIFE FEEK

XA 2 T Microsoft® DirectSound® buffer ZZ P 2345 WAV 5 1 525% .
MR EM

BT [EIBOH

DirectSound ¥ & X % & & X G — A i R Device, I HIW R # 6 #& fl gt
AL M bufferZg 4t
182 R R R 5% 4%, BEEEST Device %%, 4% NS A N R A AR (L I
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T E SN TR PR B B I LE . AR, NTRE e AS e R R 1 B

F buffer L2 RATF K ZEWT B & 40 XEE & buffer 2P #s & A A& — MR —1 7
Tk . DirectSound AN T buffer 220 8%, (HIZ RS buffer 2210881 37 4
NPT, Y S 7RI E buffer a4 4% i, DirectSound 1t 3 buffer 2%
MRS T, HFHA SR B % . A iG] BR ] DirectSound fig
TRA T buffer ZZrh2e 5.

bufferZz 2tz BufferSthfith SecondaryBuffer iz . 1R 2 W L7 4l T 4% 7K A
BufferZk ) SecondaryBuffers&. & —/MH%: k) EbufferZ a4 fxf b AuE/E 8 —A
BufferXf &Kk s 4.

AN WL A O kB buffer ZErge, I EE I R 0 U P BELE AT AT IS A
F D) G S [N AR 7 NS 7 N (S TN B U2 1k vl i 9 €= K W O (VA= W= )3 2 A I By
SE KGRI 7 3 — SRR T DR A B 2 AR buffer Z20ha% RS
FEAE IR DirectX $& 4t T —4N0732, AR INEARR M ERST buffer Z2nP# A—1~ WAV
A EER] - ANKE buffer 200 8% (H2X T3 buffer ZE0 8, VRF ST TMAT SCAFI$E L
Bl 2 buffer ZZ i 4% .

W WA

EN R 1 24U T DirectSound, R —AMli4s A5 &) Device X4
AR T URIEE R e BRI 28 i3RI K R 8 e, 0L Device X%, AT X R IK 752411
K Ecooperative S ES ), FHIARIR&INEE, B buffergZmiay, WE RAM
PRI R, KRR A

Enumeration of Sound Devices

Creating the Device Object

Cooperative Levels

Device Capabilities

Speaker Configuration

Compacting Hardware Memory

2.1 MBEEETRE

AN SRR ek BERR RO o B T i IR AR I RO A, IRAN TR EEME
AR S, BANEE L /EE, & Creating the Device Object .
WERARTE G — MR AR R B, AR P — Rk $, siEFH{E 2 ML ER&W
PME, ARLIIMASIX L RG] RIS AT o
Me2g k251 3 A H 1

TR A 3R A

MBS GUID

RELLAR A BB IR 2, — MR Device X%, DMETIRAES A B A& I AE

e
BFMHS B, Bll—/ DevicesCollection %, Al ‘& 177 VAR PR 2 3R I B &A1 T
PR AAHIR: WAMIGUID, BEHE G514 7R 1) 8 PR IRAT I AR AN B A IR 42
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NI CH ARSI AT IR R . RIFERIRE P el ik CaptureDevicesCollection
AR DevicesCollection G4k % 5 vl S5 13 FR % 454

[C#]
using Microsoft.DirectX.DirectSound;

public class wfEnum : System.Windows.Forms.Form
private DevicesCollection myDevices = null;

private struct myDeviceDescription

{
public Devicelnformation info;
public override string ToString()
{
return info.Description;
}
public myDeviceDescription(Devicelnformation di)
{
info = di;
+
}
public wfEnum()
{

// Retrieve the available DirectSound devices

myDevices = new DevicesCollection();

foreach (Devicelnformation dev in myDevices)

{

myDeviceDescription dd = new myDeviceDescription(dev);

// Use DevicesCollection and Devicelnformation to query for devices.
}
S ARSI VA RO AR A 75 WA o XN B T P A AR T b R T e )
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BB . BRI, Y RS AR Sy D b A B B AR, AR
AEPEBRHL IR, i B E M4 7 GUID KA .

2.2 BIIWENS

NI C# LIRS TR ABA & BE 4 Device i & X 5

[C#]
private Device dsDevice = null;

dsDevice = new Device();
R C# RIS T A1 GUID s, &RHH deviceGuid A kil )%
%o XS GUID Bedl i AR 28 3R 15

[C#]

dsDevice = new Device(deviceGuid);

PRt T U 2 —, SRARE BB .

(=1 iiipa

DSoundHelper.DefaultPlaybackDevice

BN R G B . RN TS H
1 Device i as [FFEEE ST KB4 o

DSoundHelper.DefaultVoicePlaybackDevice

RSB EAE eA. HLln USB & 1Y
Fraw, R IRE B .

R S, A VXDER A IRB 8%, SFRANGE O . 1 55 3 3 £ S e F b
#E Microsoft Win32? waveform-audio & ¥ 1 F N #% #l . 2 F Capturing
Waveforms.

2.3 51EZ

Kb windows & ZAT4- M58, (EATM AT RERT 2, 81 1 ANWFRPRe ISR 8l i % —ile T4
Wit H cooperative #1E4, DirectX n] LU fEANFET A AR 775 ANERTRT
I 1E) ) 7 1] 4 . B4 DirectSound F& 7 G AE 200 W58 VF R 1) 1R 9 25 TRE L

7E # . — A Device X % Z 5, AR A & Z R, R g fEH
Device.SetCooperativelevel J5 ik k) BLAH H i 3 4 BEE A 1E L
DirectSound} F % ¥ 4% € X 3 MEaEZ ], ] Cooperativelevel M2 (i .

2.3.1 FrUEEYES A
EAMESTEGN, FEFPARRE R E 1 buffer ZZaP 23 0k% 0, 533 buffer ZZph2s, ol L4

%A IR WA T I FERAEIX A cooperative & 1EZ% 748 F (1) 32 buffer 22 P asig =
M 22 kHz, SIARFE, F18 bit KA, LME-T 15 & GELE N H R 7 (RS AT B8 T30 14 4
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2.3.2 R B1EH A

L4~ DirectSound B & LSS G AEZIN, R AT PSCBCRAIREPE D205, Bl dnfili
RAIRS, JEHAEUCE T buffer 20 a8 ik SR I 4% v 4 (AR N AT -

WAL REAE ) LTI A1 IR BEAE AL SE S AR 00 2 SEVFRE P42 R A SRA MR LA £
A G TARFEM AT A« AUSEA ARG fe vk A IVE N RIS 40, Biln 1P HLi,
SR R A0 [l g AL o

2.3.3 BIREEESH

S G RGOSR EEIN . M — N A 1EY0N R DirectSound &4, TREIFET
O HALVT M B 75 3 buffer Z2nPdls . EXF, 27 0 B S H4E 2] 3 buffer. 4
RAEIXFORIL, K buffer ASREMRI

N T AT EE S BRI W) = bufferZE s i WURAE, — ANRRF D Ak B B S LS 5 1
Gl WMRFEFFARRERXANG0, BN R A ST Buffer. Writesl# Buffer.Read
JI T R 25 RIS

MRIGFE R B SR A RO, I HAGEIRT &, B o e N R 7 TAE M k2
buffer ZZphe$I1# P IERbRIE N ER . JIRMREFERRG G, NHREBRIRES,
"B E buffer #ihric i E K I H AP R AT .

PRANREV B BALSEAVEL D, W — DirectSound ¥ & ANTE LTI 7 R S5E. BLHfisE &
HRXMY A, WA Caps.EmulateDriver J& I, ‘& ff Device.Caps . il
EmulateDriver Jtrue, WX DirectSound ¥ & IFAM B4 7%, I H S E1EH
HIASBERE B

2.4 IR

DirectSound fgih R KRR BOHrakAS A5 & WA IR Dh e . IR ZREP AT L A, oY
DirectSound Hzh{Gat T SRAFHMECE gL . v0g, M AT RCER P Re T HAE Bk
G B AT 75 i 5 R B RIS AR Lo 2800 W SRR A B AT IR, R A iR EA
APRTFIINE O, — MR ] BRI BRI 2 AN 75 .

ST DeviceXt R LG, WINFEFREE i3 8] —Lem ik & A8 ), ‘1K H Device.Caps
JEPE. XA Capsai MR & K FHATHCE R S k& IRNE R, SRR R 5%
PSR AT LLIRAS ) BEUEAT ] o

WRARRE P4 TRELERE ), fEEA buffergph o 2 B 2 J5, RNZS XA~ Caps/Et,
KYE A LI BRE N —Mbuffergz s .

25 YERILE

DirectSound /7 dsiE, ASmtiE U, M TWr ki3 A ds b, A i 3 R4t
3-D FakmAiie .

FEWINOX, 2KLLJ RS R S8, 17 4 B0 B REROE X P B i AR R A AR R . — MR
JrREE B3Rk BT Device.SpeakerConfigJ&TEIfME. BARXAEIERERIKE, (H2EMN
IR FPBANIZAIZ L, DA B A 4 Jay i e e i B 8 i P RN TR P o
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2.6 RAERE1F A AF

SUBEAR IR N R R AT Bt /D S cooperative S /EZL 5, mhifigfli] Device.Compact 52
KIS ENATATEHG, WA RGN A7 BIARIT (PR ZE Rz HE H B 22 300 1 25 N N A7 3R
o EANFHEAYHEZ LI R, ZLERHERAGHRZENAT.

®IW BT

DirectSound [f] buffer Zzrh xRy HIA KL BIEEHE, ML H . TR 24
buffer Z2a%, H MR NMFR " buffer 28 RS 1%, "+ buffer Z2nhas",
BV B e WA KA Ay P e OB A

KT HDirectSound [fbufferZzmh 2% (M5 BAFE LA IAR 8. & THigkbufferZ 4 115
B, &% Capturing Waveforms .

3.1 Erasvip

1 DirectSound ¥ WIURALIT, o TIREG S FUAIE EA 12 H &4, & Hahd g s —
A F buffer ZZph 35 .

PRIFE P S0 N7 2 /> — AN RS ErbufferZz ph 2 kI AL IR BN I B2 B AL
MoX 5, 5% Creating Secondary Buffers .

— Mk EbufferZz ph asH — ANBEIEAE L, XA 0 SUR B 4% UL . XA A
WaveFormat &5 iR rh g filize . — MR EbufferZs i 2s A% RGeS . 7535 AN A%
CHEAEAN A X ZbufferZz b s T &I, IF H A 3G 2] FbufferZz b4 1 LA 1% 20
—MREL buffer ZEphasAF(E T N HFEF AN By, B0 U e AT T 0T, B RER AN %
oAy N e 11 D S DA s 4 2 S A E = ) e 1 A e O e ar e E e NI
BEE I . T R AE KRS buffer 2 as B — NS, XA — AN, 5
VENELEZE PRI W . IRE buffer ZZpp At ReAl A, XL il i A S S
B2, AT AR A A7 R IR e

bufferZz i WL BERE B BEH KA e A7 A FbufferZgnp 284 TR & /S Tk /5 R AL B 2s,
B A buffergz 23R A 2l ik CPU. #AtbufferZ; ph#s B2 E RA WAL A Fbuffer
HAEREAE RENAE T, WEEATE, W0 R 75 28X R, H U512 vl AR A2 R T
¥ £1{5 E£%& Dynamic Voice Management 1 Hardware Acceleration on ISA and
PCI Cards

PR AR ZE buffer e asii &/ &, i ] 5 i[RI R 5 e AT AT 4 H (19 buffer
SE AR REAEIE NI ZIBARTIG,  IX P T RT R H AL B 2SR ) (R BR

T, 73 buffer ZEppas, RIRAAELIIGTE/RH O DirectSound #E3 5t )5 & & 2
XL ITRRIORE S BRI T E R A IR S, DirectSound K iR H S 2] 3 buffer 22
Ao WURARM T ix s, IRAREMTH XE buffer ZZnps.

3.2 BENIRBEZ M

Lk EbufferZgbas, ZAEH SecondaryBufferf] 5 NMEEA NGRS < —, Wi iE
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BIXF LB — > DeviceXt 4. &M, Ml G —A StreamPFEEHRRA S, 8H
—A™ String A AR

bufferZZ i 28X %l it @2 e A1 Device W R Fi#lfT . 24 DeviceXf 4k kA, AT
bufferZZhsehliix Mt G, Wk kA, I H ARSI .
DirectSound 7 B 1 75 P 45 55— AN e R X Leridi 1 () bufferZg i 4% . AR fFbufferss
MR AR AL B A ), EA R BT R EAT R DI . Bids g buffergz
PATE, i BufferDescription 5 KM~ i i #4 it 28 .

3.3 ZMARMIEI

b T Hizzbuffer S 2 MR MEFIAL &, — NS4 BufferDescriptionf % ] LU it
SecondaryBufferyit 28 52 i .

W RALTE 2 bufferZZ i 8 1AL &, U HiDirectSound v e & T, BEnT LAk &
BufferDescription.LocatelnHardware J& % , 2L =1 I P/ G S §
BufferDescription.LocatelnSoftware/g . WHE LocatelnHardwaret % &, HHH
AR IR, XA buffergg i s it B g i sk ) 2 .

b T A H DirectSound [ & & & PLEE (1, 4 @ 57 buffer 22 i 45 1 I, 2w E
BufferDescription.DeferLocation/@ . XA & MRS buffergg i s 17 i, H2
BN, H£{EE, $%F Dynamic Voice Management

YR BE Hff 52 DL A 10 buffer 2% pvh 25 0 A7 &, 8 i 3k 19 Buffer.Caps J& ¥ (‘& 4k & T
SecondaryBuffer/g4). Bt LocatelnHardwareg:, ;% LocatelnSoftware
JEEHL) BufferCaps#ityfh. Pz — B ddnem.

¥ & BufferDescription.StaticBufferil:DirectSound4iiEbufferss s N i%4 4l #3775
BRER I RELE AT, R AT e bufferfZt 83 LA S R, WA fFbuffergg ihas & A n]
. 8 FR S bufferfgmt d i g e (A A, IR LB S g R Rl X K2
BOAER, XA BERAE, FEAEATNbufferf i |45 N A7

23 Hardware Acceleration on ISA and PCI Cards.

3.4 Zf AR HIETR

ML — AN bufferggphds, IRIMFET D 20FE 22 bufferZg phis i e — e ik o, X 2&
kAL 3 BufferDescriptionZ8, ‘&Rt & —ANEE 2 1 G 4kl Jm v, X sedz il g vk
T BufferCaps#i#) k.

Ja it

Control3D

Buffer supports 3-D control. Cannot be combined with ControlPan.

bufferZZ a7 £ 3D, ANAesl ControlPan4l 4.

ControlFrequency

Buffer supports frequency control.
buffer 2z pl s SCRFIAR ] o

ControlEffects

Buffer supports effects processing.

-162 -


http://msdn.microsoft.com/library/en-us/cpref/html/frlrfsystemiostreamclasstopic.asp
http://msdn.microsoft.com/library/en-us/cpref/html/frlrfsystemstringclasstopic.asp

buffer £z 4% SRR B

ntrolPan . .
e Buffer supports pan control. Cannot be combined with Control3D.

bufferZzhds SCRF IR # . AREHE Control3D41 5 .

ControlPositionNotify

Buffer supports notifications of cursor position.
buffer 28 rh s SCRFA B AR AL E

ControlVolume

Buffer supports volume control.

buffer 22 4% SO fr & .

BRI R ESRA AR RE, IRIFEF A TE e B g ——Fhds il g 1.
DirectSound fiff F 4 il 4 20>k e s 2 A i 2 98 YR B 1 4 20 B 2175 Hbuffergg i as . i n:
— A& ] HE SRR bufferZg phids, (HUEX T bufferggay, AL HlxX Fhis
LD, {EIXFE) 5, DirectSound g S AL HIERhIE, Witk ControlPan & AN Fa & 1
1o

TR RE P 22 A — s Ik I, X R LI buffergg s it = SCRe, A XAN 72
SRS . R 2R E Buffer.Volumeg 1, BAFEbufferss i 2s gl g r ik,
XA~ ControlVolume g it e, — N Rwmakd.

2% Playback Controls

3.5 B 3D BEEN

LR —AMEH T BufferCaps.Control3DJ&PER EbufferZzphas, - H & e L
LI, PREEFR 2 — NS VAN 31 3D E . BRIA, WA B 2SR R 2L
(HRTF) AbF AT, IF HAE B A TWr AR A B e, Hoddad i & &, 0
TbufferZds, RAEEK 2 HLHRTF.

2% BufferDescription.Guid3DAlgorithm.

3.6 HAMIBEBERSE T4

H & 58t 5 A S IR EE buffer 22y, A buffer Z2phat . BN TR 5
B, RS EF A R buffer 2t A HdE S 2154 buffer ZZhds R —Ik, X
FRR

A buffer 22 s g 7 A B, SUSIR buffer 228 I0KE . ME— R RIS T e A0 19 AE
HIT7: 544 buffer 2o ds i —kBI7, REHRIEG (2R buffer 28 & & 281 15
TR £

Wit fEbufferdiZ, % & BufferCaps.StaticBuffer /& it kil i — A bufferZ i ss A~
DB . XA EMIERAE R LWNASEL, XAERZHEIR SR LEATTRHK. &
buffer &2 ph # BE £ £ T R 4% W 1, BEBE# LocatelnHardware J& 14, 9 # #%

LocatelnHardware @4 &# .. ¥ %{5 B 5% Hardware Acceleration on ISA and PCI
Cards

e AR fif H SecondaryBuffer(String,BufferDescription,Device) 17
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SecondaryBuffer(Stream.BufferDescription,Device) #4]i% #& 2 37 X B buffer 2 i #%
PRI, X Abuffergz st A 204 T IEM R AR RS, I B8 . Wl A
SecondaryBuffer(String,BufferDescription,Device) Y
SecondaryBuffer(Stream.BufferDescription,Device) #i& 4, ¥Rt 5% B buffer
Epp s ks M SE, IF BRI ZIE L Buffer.Write 773 (58 SecondaryBuffer
O KEEE R buffersgrh#s.

FEikbufferggai 2%, A Buffer.Play Jiik.

B NORIY C# el T —k AT 3XC4HH buffer 288, 3 AR . 1IXA buffer 2%
M SRR RS, AR B U RS WAV SO kAT, Hak

£ Device X%,

[C#]
SecondaryBuffer secBuff = null;

BufferDescription desc = new BufferDescription();

desc.Flags = BufferCaps.ControlPan | BufferCaps.ControlVolume |
BufferCaps.ControlFrequency;

secBuff = new SecondaryBuffer(FileName, desc, device);

secBuff.Play(0, 0);

EXANuKY, K4 BufferPlayFlagshril A8 &, MFALs R, X buffergif4s H3)
{1k, Wi d ] Buffer.StopJrik, R AT CAEATEE IR, i Zab— M EEM I Mbuffer
A

3.7 FEAREM

it buffer ZZ 8 i — N ANIE A L AT buffer ZZhds LK A& . Y buffer 220
AARTBONT,  F B 4 F S R R A B s o 3R T80 AN A SR A R R

1. M SecondaryBuffer(Stream.BufferDescription,Device)& 7. —ANE %5 IE#fi
(K% T SRR K ]S IbufferZgph gs . bufferZZph 2K/, LRGN 1 3 2 B ¥
NEs BN RS buffergg s ge A, (T ATAS A BB R, XA SRR
T

2. WEALNME, DMETRIFETHIERE—5 5 bufferZ 2 Iz, 6, frged
WHRCE AN, T buffer@ds. SiRBOibs2IE T i, B bufferZ i as gl B 4
Wb BIR s 2, 5 s bufferZ it ds B R . AP 5 ST 3%, fEbufferZg i as ik
TR R B8 S E R TBCHERR (R 2 LG A 5 R 7 AR T 3R . B2 (5 5, & Play
and Write Cursors

3 . A Buffer.Write J73%, MEEA I buffer s,

4 . M Buffer.PlayJii% (# SecondaryBufferé &), &€ BufferStatus.Looping/&
PEs

5 . YRR BARARET AR 2R — AL TR Write 5%, SR Mbuffergz b
ARG FLRRTBONS . DRAFIR G — NP S AR E

6 . JXIAH Writerik, fEiEbr < 2A— Mol EUES Blbuffergz s AT 1
AR BRI RO bR 2 B IR0 o FERG XMEH S H 3R HE ) W R buffersg i iy
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K2 10,000 bytes, - HARE 2000 bytes Ffhi#s & 9000 HIf &, J4 5K 1000
bytes #'5 Fbufferss ih 4% (1 w1 .

7. CUITE R CA S Blbufferi ity R AT IR E AN R, B Rk
XAMLE . b 2IAHEE KR, WA Buffer.Stop .

Y ANBUE R A buffer ZEpPas, 4B AR . B REE buffer 2208 — ANy . AN
P53 buffer 22 oA T FR ISR AN S AJAR 18] [ B — A8 55

3.8 BB

FLEUH R H 5 B bufferg ph a4l 765 1) &, /RIGFE 7 Refd ] Buffer. Volume & % (B
HIH)EME# 1 SecondaryBufferfi4k&). 7& Ebufferghasi & &, S m Rk
TEE S E. SEELES VERERN, JFE& M. FY NS A 2 LB,
BRI B R A AE-10,000 (15N A Bk AR A LURT .

XA Buffer.Frequency @ 2 il 45 & & BRI RAE R HONAE . B IX AN JE I O B B 4
R E, & 7E WaveFormat 25 FARHE TR @ I, XN 45 84 7R ik B bufferZZ i #3102
PRABE A T bufferZs ph 23 4% .

XA Buffer.Pan @ PE# 6136 A I 22 A B o XA TR R R TE R 55— AN P R IE 2 1
MFEEETOE (A Pan fHR 0), PIANAIE AT E

h T AE X e B P AR A, 4B bufferZEph g int, JRO R EIE YLk 3F
Buffer Control Options .

3.9 FIBHEARA TN rhn

7t buffer ZZph#k1, DirectSound 4ERFE AR /RAS: FRBOIAS IS NUEbR . IXLEf B
& buffer 2z 4 (1717 I 1

XA~ Buffer.Play 7735802 T-bufferZz s Mk bR i 55 MbufferZz i ds kg r,
AL B E R 0o AN SRR XN RS, FF HUE R TR Rt
BT —AF . HbufferZzrpdsdir b, Wibs RIS N AT

BNbr g, R R JE T 5 A E 2] buffer 2P 282 210 78 i F s &
YRS AN EZ A X RO TR, SO AL,

PRA] ART AL IZAS buffer 2t di A s E, HEdE 5 A7 m) o 3R EME A
ArEGRPIARET, BATTLAAH [R] 18 B AR 3R 1 R JRZ By, 5N B E R IR B O B —
RGBT . WRIERCERR R L 2, JFFHBAMERNE 2 205, JRAEHHEE 2 %)
EZJGA RZAN . 18 1 ZIEEF 2 212 M EdE, nTaec 4t DirectSound 4b-T[H]
BN, I H A 20 4 ko

GANAL BRI E RS, ALMERS 2 buffer Z2rhds . RSB, 1K
HIEERR A CFRR AR, SRIBAEME T i Nz g 5 .

—ANFEFP BE BB 2R TSI PR A E AR, M PlayPosition & AT WritePositionJg . i
AL E PlayPosition/&:, ‘&4l WritePosition)& 1 .

T PR B TBOUE RO VT RE DE B M B A s, 4 ST Ik 2 buffer 22 ph AR N, R R 8
BufferCaps.CanGetCurrentPosition J&##.
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3.10 HHEHARAE

LG L, ARV AL LR IO RE R A 1 ERR IO bR 2k buffergg i ds B 3 — il
W, B Ao . W Notify.SetNotificationPositions 5%, #REE
EAEMTECE M, fEbuffergZphds 5L, e AR PRt fi &« Mbuffergg i 33 4l 75 15Ut
PRASBEMIX L

BN A, LT SR

1. NN EMERYT A AutoResetEvent.

2. il SecondaryBuffert % 3| Notify#i8s, SKIKEUXA Notify 44

3. @3Z—A> BufferPositionNotify &5 MR EH , & —NImREMN NN S HAE. BE
Offset)@ PE B IRAREYE 2035 FIAL B 7 s . W E EventNotifyHandle & P BIR7E S
—3BE LI FA: 2 — ) AutoResetEvent.Handle .

4. i Notify.SetNotificationPositions /774, &1t BufferPositionNotify 45 #4441 115k
4.

PRILALE REfE R I buffergz ph s fE i 2R, IF HATH WaitHandle. WaitAny K5 FF A .

3.11 VRS

TR F SR, R I R8N U buffer SEas T

TER IR SRS, DirectSound TR ™ A fdf 1 5 e, W RARRE I T A A
R A —F WAV #63, FF B4 s s 2O DO T 7 A RS 0 1 o X i o
TRAEE AN 5 BLHATAT T b5 X e 4

PRI N R B e R i i oX, I 2 57 T bufferZZnh 8 6t 2 M1 & Buffer.Format
JEPE . XA EbufferSemai it G e THH H s 87 e R EbufferZ s 1’5 A\ Vi
BIAPRAS—FE, I HARA T2 CooperativelLevel WritePrimary &/EH0. A&, R
3% Cooperativelevel.Priority #7EZ%%]. DirectSound¥ 2k 5 14% X 215 A% =,
TXANHE S PR A A 2 B N A S N R 1 85 5 W BT R

frabziive B ¥ buffer Zhds ks, 7R AT IR E buffer Zds Z i .

LEPIR M A IR (WDM) ZKZh T, WE Fbuffergmasts X L. XA R
W IRSIS BN . 215 B 5% DirectSound Driver Models.

3.12 EFMIKEZMHIE

XA & buffer 2 as N AE, TERF e LR R 55 B, 4 buffer 22 asAl 17 5
AR AL, I H AN R AR 2] T R AL 44N write-primary
(1) cooperative SEZUNIKINHIEFB RN G, KRR AETEX M fEXFMEDL,
DirectSound 4 Ty HAth ¥ 75 buffer ZZph #1577, MET 116 N HFET R S A2
I buffer Z2#s.

AR P S AR S BN B A A 5 M bufferZ i 3 i, — AN . 4
A FECEFE RN TR WE 5K write-primary cooperative & /E 20 A%, mi ix A
PP 8l 35 & 1 g e iy HFE P ae il M Buffer.Restore 77k, 22 143 Fid
bufferZZ s AT . WD, XAk E bufferZ i1z, FbufferZphas i) prf I
M, LR EAAR R E . v, MR I bufferZg i ds VAN RE A0 3 IE R 2501
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http://msdn.microsoft.com/library/en-us/cpref/html/frlrfsystemthreadingwaithandleclasswaitanytopic.asp

A, Pl A RN R NAZ RS BlbufferZe b i 1 £k .

FAT R WAV HE

XA buffer 2t as il N AE, R ERTERERE R 57 B, 4 buffer 2 asAl 176 A
RNAF R ERT, FFH NN R 3] TR R IR 24— AN write-primary
(1) cooperative SEZUNIKN PR BN G, RFFMEER AR MO X RS,
DirectSound 4 fiT{7 HAh ¥ 75 buffer ZEph #1570, UMET a1 & NP e HEES A2
¥ buffer ZZph s

AN R P S A s BB B AN A I bufferZ i ds iy, — AN I 2
WA FECE TN R WS JE R fwrite-primary cooperative &1 4 i B, o XA
PR sh 2 E Gk Lem Ny HRPemEL M Buffer.Restore J5ik, 24140 fid
bufferZZ s WA 7. IR, XAk Ebufferz i #3112, Rbuffers ph 2 1) g L
fise s, g ERIIAR I E . v, — MK E bufferZ s i/ A Re 0 2 IEI A 201
PR, BTCLE O R A% Flbufferfg il as £k .

F2E 3DEH

FEW NI 2 PP DirectSound 2247 . 42 RS HBCE AL — A ARV B0 £ L.
N R T RELE 3-D A LN .

3-D# [ A b5 2

A PR
KT W {ERR P b 3-D 7 25 (45 R T BAYE N T 43 $R 31

3-DZ A7

3-DYc T #

F19 3-D FEBRR

FEEVRIIREE MR R RIVEAE 3-D 2 )il - LABKR R (L 3 ANl
sl y-ll, z-HID Ak, KRR SRR R S M. x- A B K
Y- R L, 2B MR S,

Left-handed
Cartesian Coordinates

Y
A

X

=g
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DirectSound i i1 b TR IG 2 TFAARR R o WIERARZETF I TFHEHR 18] x-41E 77 17 935 g e AT
fe1a y BHIETT ), R R AR )zl 0E S 1]

F B, 1) O A R S R IR S BRI = AME TR, PRI (X, y, 2,
#EDirectSound* ', =AMl BRI E L AT R A AR Vector3 g5 AR EIA
P E EIEERA TR EIZRIE o AR PR P AME AR I A i i 3-D IR (il & 5247, AR
ATLLBEE AR T B AR AR, AR TR R AR B A T K. L
TR PR A FH 0 A kg B 8 7, R ml LAFR S — 4> 0.3048 [HFF B 1K1, 12 405 U4t
Sk, 245 B 2F Distance Factor.

THEE L, )RR T AR U AR ) A B ST 2 BE IR o BRI S K, (HIX R LU
RS

75 1) b BRSO AT 2 B AR AR 5% . 4 SR 3-D {H: SRR SR T by, S K
AT E 7 R (1, 0, 0D XHUEUL x-Fl7 e, 59 2 ANl fREehE. 2RI
WrF R IEAR T W a2 (1, 0, 1), WWrg Jygsfm A dbrr. Wik (-1, 0, 1),
W B I S AL o PR TE —A ) P (E AN SR 5B, S5 I3 81 T LA RIRE (1) FH 7 22 24,
Rk FIL, ¥ (-5, 0, 5) 5 (-0.25, 0, 0.25).

PRI LAFE UL 2-D 75 [0 HH 1) [ o e G ] 388 3ok — D B A L T bk TAE M. LR A DLTHI )
JEEAE T, ML, —4&M (0, 0) F (1, 1) MHLHAS5M (0, 0) F (5,
5) Ll AR 7 i o SRR ARk T 1 AN KB 2 ad . 3-D )
o UAHE 7 AR, HEA L ANEAMREH.

B FEMERE

ARSI AR, ok ) R A I B SE SV 2 DR BRI [ o I S8 IR R A A 24 T
(1 REZNZ M. AEASHNELE LN AA:
Overall loudness. M, 4 e SOUT 3 I, 75 I8 A A0 Sk a2 by DA — 1 [
SE BRI . XV RR A SRR A S 08
Interaural intensity difference. HRfamzE. i, kA FUWRWrEGam 14
P AEATIANE b B AE A2 3T 2T,
Interaural time difference. H-[alif 2. b, SKH TRV EALR 1 4S5
IR A BRI 1) L Bk A B I RIS AR BT — m o XRP 2 S RAYAE 1 =2 F0.
Muffling. &0l B2 M5 EA T iR 17k BTV 5 5 s & 22k A
TR A SRR . A, R LA FEER A TAL, BEEB RS
23 o WO 2 (1) S BRI DAL O e EE W 7 1) 1 52 2140 1
Effect of the pinnae. R B EAR T 75 & WASIE 7 ) 2108 1 FE A
RS, TR P AT TRDRE A 2 AR FRAT TR R o XS IR i 1 119 00 S
BERR A LA i 2 (HRTF).
W PR ek T 1 USSR EICE S, Microsoft DirectSound
BAE 2 Hagmde. B i Microsoft Windows Driver Model (WDM) BXzh 27
ZEIE R g L ERL 3-DEFRL. B £15 B 2% BufferDescription.

¥3%W  3-D&EF
3-D B i A 7S R U S R Wk — A Buffer3D 2SN %k RiE B . % KA B
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BufferCaps.Control3D & 1 & 7. (1 75 3 G A7 T K .
24§ FiDirectSound ] 3-DIfRERS, R LAt E . R ARA3%E H Control3D
JEVESEEST 1 ANGAF R L AL B R IER T 1 AWAVES R4 1 AN 7w .

3.1 3REL Buffer3D X%

WAL 1 4> SecondaryBufferst % 2| Buffer3D#ig sk & 1 4> Buffer3DM % .
BufferDescription.Control3D J& 1 4 25 ik ¥ & Ktrue.
2% Buffer3D(SecondaryBuffer)

3.23-D ZHFNIESH

P2 PP ] DLl et i) FR M e s 1 A 3-D A S AF S5, ERCE PAE, IRIRET
ATLMEHT AT Buffer3D J& 1t o AR I HE P40 8 10 75 SRS Sl I, i 20057 RV s [ e e,
AR A, fRnT LU Buffer3D 5 X S i 5 2 508 1

SRR AR AT DU I ISR S K B AT R S T AR BRI AR . L2 HFESE
Deferred Settings.

3.3 B/PHIEKIEE

01 AT ERSE L ANAE SRR, A SR SRR R AT . SR T 1
AE UG, BRI AR LR 1o a2 P E R i de /N

TERR T 20 R AN [R) 75 25 IR 4500 85 i G0 2 1) 22 A AN, S PR B LA . B4R 1
AR BIALEE 1 VDR 22, DR R R B I 28 7S D Z0 8 i i A AR ABLR /N ) 48
W& E. FEPWIF AR CHLUREINUEH T 1 4> 100 KIE/NIEER, A 1 HEBEHT 2
JEK B /N R o X SR, WU BN SR T 200 SKAMY:,  (H R T
T4 JE ARSI o

FEERAT BRI B /NEE B SR 1 AN R B RE S 1 B 1 oK. BRAFIR AU I AE ,
FEEERE BT 1 KA A R, 78 2 KAMECE, 1E 4 KNIy 2 —565F . XK
2R R UL ] B AR EERCE A ORI g NI, A AN S B I T s 2
PR IR KPR 2 1 MBS S EA T EKEEE . DirectSound 3-DZZA7 11 BR
INIBCREE & 10 14, XS K2 8GO R 3kt o A o B8 thWr i Ja [ A4 sz, T
WERAEVXD AU A IR SN N R R A7 AT AL B B], R AR e N AR I, W —
A ) B OCEE B 9 & Mute3DAtMaximumDistance & 1 .

R B TP RS SRS A W, teln, WRIRCEh 1 /N5 375 100 KR E T &
ANFRES, %A B AR VRAE 1000 KB T AN AR AN AT T o i B T 800 K AL 1) KR
PR] DA OR 75 2 SR B 2R RS I\ 2 — AN BRI . BESRIXFE, FREAN Y. %
WE Mute3DAtMaximumDistance & .

L T SR /N R R B AT R 1 AN AL SR 1 B ) P R
KR,
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Meters 200 400 600 800 1000

Bee's { —

minimum =
distance
2CM % E,q
Airplane's
minimum Tom o o o o o o
distance
100M

ik}

£

3

=]

=
Bee's | ?r:;?-clfn::rfl
I'I‘.IEIXII'I'II,II'I"I o om e ommom mew wowomom distance
distance 1000M
10M

BOAR), RS HKHIRIER), 2% Distance Factor.
BUOAPTA A ST IS RIS, R0 LASCE Rolloff Factor.
e 23

Buffer3D.AllParameters/&

Buffer3D.MaxDistance &

Buffer3D.MinDistance &

3.4 AbFEAESK

AEGAFHA 3 M PR W, SLAHEOC, K.

BT, SR et A B ) rh gl e HE LR A B AR ) 1o 1K EROA B, B TAS
i), i e 5 30 1) P s

SKIBAH O U, A SR 3-D JE MO B SRR T 1) A O . Y
W5 B sh AL B I, A7 B BhAE S () P E T e A7 o SkAAH O n] LU Tieir 8 B &
PS5 2RI o AR, KRB & A — g w24 3-D e
KHIEAT, 3-D A S A BER AR FH I B S B T-08 T W 5 Sk v e

2%

Buffer3D.AllParameters &t

Buffer3D.Mode J&

3.5 FRAIENEE

MR B, e DARE PR R A 0 R

PrEAE 3 AN RN R ) LB B e Rk v, ARG T S s T s, X E T A
SEE

TRE LU L AN G 3 AN ANl 7 1) B BT R e i . BRIV B B S K. Tk
&gk DirectSound X 15 2 8 ) e (1 ROR

SE&
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Buffer3D.AllParameters &%t
Buffer3D.Position &
Buffer3D.Velocity &
Distance Factor

Doppler Factor

Processing Mode

BT S RAAERA B L A i A R AR IR . N7 A LR T
(1 T T i i P o FERZRAT 3 170 (75 55 R A AR R MU A s e A, e 5 T A e AT S AT
Tisie FEHEAR D 1 AW EEHERT 1 ANSNIEIHERI . A1 EHE A7 I AL L6 ZBURT A FEHHE A AT A5
% N

5 A BB IRHE N (AR AL, 7275 18 BI DA IO A B B BT o (R I LT R W 7 1) 5555
e, FE I R RUR AT [ e

FEANER I HE I AEAT f S, B F Bl R 1 A5, Sh RIS o DA 23 il Y
Oy VIRARIEH), JFHA M. PUVEAER T BRIAE & O MK,

P BRI A8 (521 2 T e D PR 785 ) S 5 B e R ) DXl 5 58 B A S8 8 T 935
N T R E AR R

Sound
SoUrCe

Distance Inside volume

Transitional volume

[ i/_ Volume = inside volume +

specified cutside volume

\ Qutside cone

Inside cone

A~ 3-D B ESAF R 1A A S, 1 ADNEAEBRURIA 207 ) A SR, A AN
EERAH, A FBMIANIEHEA AL 360 . BRAEFIUR TIRASE, AERASHY R
I ] o

IERAIR Bt 7 U HE AT PLES VR IR P INAN B A ROR o EEt R m] BALE s [R) iR e g 7. 1 A
EUR, RS ) ) AR P B ] o AR5 B AR IR HE R A B AR e R BT
W, AAMBERHEE S — R, BRSNS HE R 95 . W L SR S U A S
W) VW WA, ARG R B VT B RS B A TR T AN AR A AR

SF
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Buffer3D.ConeAngles @t
Buffer3D.ConeOrientation J&
Buffer3D.ConeQutsideVolume Jg#

AN 3-D W

ANFCSEAE G —FF, fERERL 3-D Egh, 558 DLa Bl )y SN2 7E. /£ Microsoft
DirectSound F/7* 1] 3-D $FRAAMNE A &AL B« 7 1A MU ALK, 1832 21 BT
BALE S 7 R K0

BRIATE UL, T B [EE AR T R R md, J5 1 S s z-BE g, KI5 ) y-HilliE
li]o JHIEARE 1 MWW ISR, R T DL AT I SR R AUl ) S ket A 5
IR B 1 o ST 8 36 B P R Y B 7 A A B S 5, A 22 35 B e 4o (X R A 5
5 P T T

HS IR T VR R FFAn A SR 1 AN R B 42 JR) 3-D AR S HUN .

4.1 3REL 3-D W

WA Listener3DX Gk s E Ik M4 A 2240, 20 G BT RAS. £ LA
A 1A .

N %) Microsoft Visual Basicpi#i g r 7 1 MUK EZ 42K Bufferdt %, T2 H
Control3D )M . AR5 R EE 7 HiR ] 1 4> Listener3DX 4 .

[Visual Basic .NET]
Private Function getListener(ByVal dev As Device) As Listener3D

Dim primaryBuffer As Buffer

Dim desc As New BufferDescription()

Dim caps As New BufferCaps()

desc.PrimaryBuffer = True

desc.Flags = caps.PrimaryBuffer OR caps.Control3D
primaryBuffer = New Buffer(desc, dev)

Dim listener = New Listener3D(primaryBuffer)
Return listener

End Function
4.2 3-D WWr H FIHESH
T AT LR ) B At () R Rl e B 1 AN #1280 SERCE M, IREFE T

LU AT I Listener3D @M. SR04 AU S UL ARG AR, FRRPE R b2 1 kiR
B E P ZAME . R LUE ] Listener3D. AllParameters)&@ I 58 X AN AF .
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AR AT DU I HE ) EA R G 1 IRERPATI T N AR, B2 EASE
Deferred Settings.

43 EEZEE

BT 3-D S A7 AT 2 e B e S B e S CPU R IR TR & o BT Ar 3-DikE
HIPERE S M B 2R 5 AIK, W DATE Listener3DXIZAIFTA Buffer3DXf% Lik'E Deferred)®
P, i Bt E truelty, BE2RIHH Listener3D.CommitDeferredSettings# A4
A HoAd g P R A AR .

R WL HIEE % CommitDeferredSettings#® & . thim, WEAR¥ Listener3D.Deferredi% &

truedBIS VT F g E R E N (1.0, 0.0, 0.0), AR5k Deferredik & Kfalse K idZE 1% E N (2.0,
0.0, 0.0), #HF 7 RIAF % (2.0, 0.0, 0.0), 4 CommitDeferredSettingsifil [ KA AR .

4.4 BEESRF

PR S DR ) PR R oK. BOABE RS R 2 1.0. Wi 1 AMRAFINIE A (2.0, 0.0,
0.0), FHUEHHIN R EWHE x-HIEMsh 2 KA. A FRZ AL 3-D EE W=
JF ARV AEEEAH V. 1 5 P TR o

Bt fR R R R R A ) R fr g2 98 R 0.3048 K . R M
Listener3D.DistanceFactor @ % & & 0.3048. MABKHE, & anfr & fE R 2 5 @t
ALK ADE ROR B £

P DR 3 0 O KA S B S e 2 T B A, 12 R AR n BB R S
CVERREPE e, R R Bt B 2 S Y 2 2 56 T AR AR AL (W e/ NIE 1) WARARA 1 AN
SEFEEAE 2 NN BCE T /N, SRR 4 AN PALIE ARG, TEIR TRt DL
R K A PLHABAT ] 7V

2% Minimum and Maximum Distances

4.5 WWrE 5 )

Wl Jy el s 2 A i CIRUAS ) AT S R D 2 TR A OR AR ORE 3, 3K 2 A [ s AE T
F SRR AL 1 AN JgURe TOURS R B2 Hh SRR 1Ry B0y, S ) R e T o T A 1)
iy 55 TR 1) f LA, W R TR

@

BRINTTH A &2 (0.0, 0.0, 1.0), Tk & 42£(0.0, 1.0, 0.0), 2 /)& sk A A0 H % .
o GARDAZIAE, DirectSound Kf 2 H 4w S ) w5 Ad 15 e L T 1) R ELA .
%% Listener3D.Orientation J&1E
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4.6 WeWrE AL EAE R

ST L BN, EKe A R P A e A R e P 4R o TRME

LB 3 AR5 I B R A R B, AR T AR (R B U, X T
Ab A .

TRV R 1Y) 3 AN R — AN )7 Tl I BE B AL/ R R R, BOABE R K. BT
Z M)A )1, DirectSound gk 5 U 1) A AUV 2 IR R 20 5 K

SH

Listener3D.AllParameters J&%

Listener3D.Position &

Listener3D.Velocity &%

Distance Factor

Doppler Factor

4.7 ZEHEF

DirectSound & T 3-D & A7 AN T2 IR 38 ok 0 R ATTEE 7 2 3% iy i 4 3 A
TAEARI R o HAT LS 1) 28 W e e O, AR AT AR R S (P L, oikead 1
AP AE LA, FRESERER, £ 1 MNMEeEE T TSR RACE, fkaf
PLBE &Y KB 45 /NXANME o fRIE AT LUl I 048 Listener3D.DopplerFactor @t W34k L1
Inelysks > 22 3% W i 4

Z W ¥ ou M 0.0(DSoundHelper.MinDopplerFactor)
10.0(DSoundHelper.MaxDopplerFactor). {5 O M A 24 w4y #1535 L
Hfb A EARRT 1 DESEH A 2SN faEu, |
1(DSoundHelper.DefaultDopplerFactor) & b 5 St S A AR S 21 ) 22 8% 55 4 3t I
HBEE B, H 2 5 2 5SSt i 2 5 i, DAk,

ZH

Buffer3D.Velocity &

Listener3D.Velocity &%

4.8 VRIS MR RN T

RIS R e R =R VA E [ D = ol (B 5 7 A e S T i S
DirectSound n] LLZE « 3 K i fIRATRATE 1 S 9 el 45 e AR BL St S R RE () 28021, 1K
YT Listener3D.RolloffFactor & P 18 .

O SO A M o3 B Y8 Bl A 0.0(DSoundHelper.MinRolloffFactor) %
10.0(DSoundHelper.MaxRolloffFactor). {H O M 7 & 3% AT N FH s AT A T T2 0o
BN I S (N AV SR My | T R 1 0 S € S = N e G BT v A
1(DSoundHelper.DefaultRolloffFactor) =M B 52 tH F b AL 21 i AR AT A P 52 vk
BN H B EE b, 2 BWE 2 £5 S SR s AR 2 s, DR HE

B 1 AR E S ZA SR B AU, IR LA R R E RIS, SE2EESE

Minimum and Maximum Distances.
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BIE AR

Microsoft® DirectSound® il Microsoft DirectX® Media Objects (DMOs)#21t T
PSR R B ) SR

JrE HIbRiE DMOs B T, ReALBRAT 1 50 2 AN/5TE. 8-bit 5% 16-bit ik &kt i il
(PCM). {TAfa[#% DirectSound SCFEIRAE SR 15 -

BT AEZF LBRERN

—A~PL BufferCaps.ControlEffects & 4% i 37 (11X Ebufferss i #s GE b B AT 5 H R
o BT BEANRE T RA Y TAEZES I/ N buffergZ s 25 . 3 H.Microsoft® DirectSound®
A ARV XFRA" S H /DT 150(BufferSize. FxMin)Z 5 HE" i 80 hs ) ifbufferZg i
A,

TPAT N EbufferZZ s 8% L4k, ] SecondaryBuffer.SetEffects Jiik. XNk
—A™ EffectDescription 45 M AA%A, XA A2 R K 20 o VR AT LM SetEffects
TNERB R, Sm g IS AT Mo, bufferfZ b2 LA TE R
FERLAE A CIX A & Ui, WS RIKEI AT BB RE . BEZ2EE, &F
EffectDescription.

NI VB.net J5 6 B 5E A buffer Z2h g 3B ArvEn] =308 .

[Visual Basic .NET]
Private Sub SetEcho(ByVal b As SecondaryBuffer)

Dim fx As EffectDescription()
ReDim fx(0)
x(0).GuidEffectClass = DSoundHelper.StandardEchoGuid
Try
b.SetEffects(fx)
Catch e As ControlUnavailableException
Debug.WriteLine("BufferDescription does not have ControlEffects set.")
End Try
End Sub
F/2W RS
TERCE BCH FUH A B R E R RN OIS H, 1 S AR I MO 5 45 50 buffer Z20ds
ARAFIE 2 HOHF RN B
NN SAT 4R BT 18] Microsoft® DirectX® Media Objects (DMOs) &%,

iX & i DirectX $24E 1.
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ChoruskEffect class
CompressorEffect class
DistortionEffect class
EchoEffect class

FlangerEffect class

GargleEffect class
Interactive3DLevel2ReverbEffect class

ParamEgEffect class

WavesReverbEffect class
FHE PSR AN %, T SecondaryBuffer.GetEffects Jrik. XA 7 ikRET BT
B AP R ECE &S
B N R IVB.netfUH 7 19 8] — A EchoEffectX %, XKLL T H AN R EL
buffer 2z i 2% 42, JF HAERXAREA LR E WA S iOE xBuffer &2 — 4
SecondaryBuffer %f%.

[Visual Basic .NET]
Dim echoFx As EchoEffect

Dim echoParams As EffectsEcho
echoFx = fxBuffer.GetEffects(0)
echoParams = echoFx.AllParameters
echoParams.LeftDelay = 500
echoParams.RightDelay = 500

echoFx.AllParameters = echoParams

2 buffer ZEF 2SR, RS BT RERL 28 .

T %%, Microsoft DirectSound® ikt Fi7Ebufferss i se B i1 100 #0117 3 50,
TR TGN FR, 78 SecondaryBuffer.Play J5 =4 AT . 1X A8 & 48T LR ARA] J7 ik
ZJ5o

SecondaryBuffer.SetCurrentPosition
SecondaryBuffer.SetEffects
SecondaryBuffer.Stop
SecondaryBuffer.Write
W SR X LS TVE AT — M, JF HZ 5 SURR S E, IS A A o B, 309
TAL BRI AR h T BERIXAME L, LR 5%
HHHEF buffer PSSR ASBOHNRZ G, AR Z AT,
fEbufferZEp 24 Stop 5% SetCurrentPosition /5, KikHITHAFIAEIR T
ZWEZHANZ )G .

3N ARAERERL
XA B E A48 Microsoft® DirectSound®3 it 1) /5 B4 3%k W T Ry
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3.1 Chorus &§7/F

B PR R P E S R R AL, R IR LI« 6] i AR A R B AR S A A R A ] R R SR
XA OB ChorusEffectSkiti% . 'CSE S E EffectsChorussh f A 1 .

3.2 Compression [E4s

FRAR RN YR A5 5 038 3 iR 46 9
XAEROE T CompressorEffectZEk$H%: . & S HM & 7F EffectsCompressor4s#)
RHL,

3.3 Distortion i E

FH 0 2R SRR 52 e s Gl DK R A IS S X RE Ry 2, KTy, 3 TR
AR 17 Y g 1
XA ACE T DistortionEffectZRHH% . ' S Ei & (£ EffectsDistortion 4544 1.,

3.4 Echo [H|E

AR SEE S 1 ADEER T2 G ESE, WS RN TS SRS
PR, eI R .

XA RGBT EchoEffectZskifiik . © IS EL &1 EffectsEchoZs ik .

3.5 Environmental Reverberation ¥ 0] 0y

DirectX 4 M b 22 1. 25 Ak i) % BN AL HH R AZ B30 3-D 5 4i- 56 2 245 (13DL2) Ry

CHREIREE R
Microsoft DirectX®If i [Flii 5 A2t 13DL2 My Fh (e & @i 1 ArddT. e
NS X

BRI E S S B A 3 NI R
direct path BT, © &MU EEBTE 5 555, ATk,
I A 1A BB RE 5
Early reflections FMiKGf. ©27E 1 ANE 2 NSRS ETFF WA, Hifk. Rk
B 5 BT I A S S T . R 1 AME S A AT T L B S ) Ay 2E
W B TR EE I, ERR o LA S IR . i e A BT 2 iR T 2 T
P, BRBERR LA IR . NI AT DUBN BRI B IR B IR
Late reverberation B {50 reverb JG AN . HARKERI RS A, 0%
T 1 A5 E BTN K3 R AR ]

L SRR AT R 41 AT I RR O room effect.

[ Jeg P B LA 2
Attenuation 1] 5SS S [E] 0 PR SE DR
Rolloff factor M PE RN T, Bl RIS 5 R SR b . |
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FERRAT B S R PE 22 98 K 1 th DirectSound W B .
Reflections delay SUIER, J&EIZEAAAT 5 BE N E I SN 8 2 (8] I
[F] [ 5
Reverb delay [l iy, 2 1 5 1S 5 R i S 100 e - B 220 2 18] £ BRF ) ) B
Decay time ZEJI[H], S /5 R0 FFAa I ZI LG8 B2 PR T 60 43 DU ZI 2 1) (1)
I 5] [ B o
Diffusion ¥, 5 /5 AR vh REFD[E] 75 R il L g o Bk T30 AT, % B2 v] LURE ]
Mo 29k 11T L4042 . 7E DirectX 1, B3 nl L ik 5 B P AT B B e Va1 7 29 Lok
RN -
Density %%, 55 AEIm b REff 22 L IRECER B Lo o IR B AR AR I A, gk
GIABEE R SR /NGy TRl N AR fE DirectX 1, FE e nl DUB N & & HAT LT 78
VR B 23 bk s iz s 1
Mgtk 1 4 Interactive3DLevel2ReverbEffectZ$ %7, HMESHASHE 1 A
Effectsinteractive3DLevel2Reverb % # 4k H
DirectSound 3 ##V/F Z A BUAS B Pl &, e AR T AL KRR /K38 & Fh e B A 2 3
B ml i g . K ZHORE e AR AE ] Interactive3DLevel2ReverbEffect.Preset/&
P ] PR IR MK BB IR B P — A
2wowk B O %k Wk MomwoA ¥ X B M o, M H
Interactive3DLevel2ReverbEffect.AllParameters/& .

3.6 Flange &1

BRI AR EEL AR, AR JRURS 5 R I [R] 75 2 JR) R e IR B P 25 R, e AR [ 75 = o B e
AR o G5 AN AR Sl 1 PR A 2 A BRI R T YICERCRE 1 4 SR i A 3 5 (1) it
PR AHARL o

XA FlangerEffectZéfifiid . ‘B HIZE S 1L EffectsFlanger 45tk

3.7 Gargle ¥ Q&

WK 2 RS S AR R
EARORH GargleEffect2ifiid . &S E0 &1 EffectsGargle4if k.

3.8 Parametric Equalizer S&¥45%

1 NS Il AR ON AR /N ] R A5 5 .

A DA G AEAR [ A7 L1 BRI 2 AN S0k N A [RIFE B (S 3 i 2 Rk o 1K 6, T2
A LEAT AT L AN 28 1 s 1 5 TR 4

XA ParamEgEffectzi ik . ‘& MNSHH &7 EffectsParamEgZif A .

3.9 Waves Reverberation 75 3 [A]

P B R AT B T Sk . A kA1 DirectX Media Object (DMO) J&5:T- Wavees
MaxxVerb $iA 1, XL Microsoft .
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XARR B WavesReverbEffectZéffiik . ‘B IZH &7 EffectsWavesReverb4h {4
e

FATE FHIRBE

Sy T Sr RN AR e AR S BB A, Microsoft® DirectSound® VR M —> 22 va KL H:
BN B RBR, IR . Hs AR Ik g 5 1 1 (PCM) B R 4 X
CaptureXf G4l F R £ 1) 75 25 1l i B2 4 1 B8 ) A ST F R 42 75 S5 A A [ bufferZg ph 4% .
CaptureBufferXf %4z —A> FIRESCK B\ W & s bufferZ b s . iX~buffer
SRR A B RN R Mk ARk bufferZrh 2s K 2, & HE ML E BT .
CaptureBuffer 7% R VFRE H1 15 BlbufferZg ph s @ vk, JFUAAE (kS M4, LA
FIENHEHE o ETS ST R SRR R R R G L, e PR F B 19 B RO 5 14 7 V2 AN A e
RIPRES -

BT WRBA RIS

WERARAE T — MR AR R B v es, AREHRAEH P — & LSy, B fR 2 2 A
DL BB —[m AR, RS RGE T m] F B # o DRIA— AN FH RS -4 B A - 1 3 1)
T B A S 8, AN TR B2 TR H %5 . 215 B, 2 Creating the Capture
Object .
RS IE N = AN H 11:
TEARAT A A2 W] AR )
N B2 R E— IR (GUID).
FEVFIR N BN B AEW SN, @57 — AN CaptureXt %, LE TR AER 2 ¥ 4%
(T e o
TR, HCEAH A CaptureDevicesCollection, KAIE— AN Ao

2T BN
SRR O FELRR P BER R 85, KA ST R Capturestf %,
FHINCHEHR R BN, Ik /> Capturexi%:.

[C#]
private Capture dsCapture = null;

dsCapture = new Capture();

NI CHVEBIEE. T —A4kH GUID %, #% deviceGuid 22 & iz . X4~ GUID
REME B2 MUZE TR A

[C#]
dsCapture = new Capture(deviceGuid);

PRBAER T I 2 — K d8E — RN B &
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i1 i

DSoundHelper.DefaultCaptureDevice R [ R e AR % S RS i
Capture¥) Jo S H & 25 B B 12 (1) i &
%—ﬁ%o

DSoundHelper.DefaultVoiceCaptureDevice R K5 T R 2 I3 R Ve T
%, Bl USB #:3k 132 v K

WERBA IR, B8 VXD BRI IKE) N, WS & 7 AR Win32® 3¢
AR AN AR I R, XA SR b .

LSRRI N PR P A R R 75 2, NEERRICEA], IRIZ T Device Xt %l Capturext %
[ER

U RARARREO SR PR G A7, AR Z ST I B4Rk DeviceXt %, e, Pkt
CaptureXt % 2 i .

LB 2 AN BRI O A AT . A SRR ) N R e A S BT ER ik Devicestt
S Capture XIS A 8, ARNAZE S P R A s £ Jm Pk, DA e A0 T4
I o

/I MR

— AR S DR CaptureCaps&i At fiiss, XA R AL B 150 £ S e I E 1)
BH, LUKl S R B bR v S SR S 4L A A, B M AEWINS2 T 35 45 60 S 1
WAVEINCAPS &5 #4142 5540 1) o

7£EWDM(Microsoft Windows® Driver Model) ¥z, — M3k &5 — AN %1 J L fg bk
— AN HFERAE A . WAL ¥ E CaptureCaps)@th, &AM R B8 A &M 3kbufferZz
ME T H Ak,

AT B 1 MERES

W —A CaptureBufferxf 4, @ —Mfifbuffergmds, Kl s s .
flifebuffergz b & e i ] CaptureBuffer(IntPtr,Capture) #)it s HidaE, o —1
B EbufferZm 2 fe ] CaptureBuffer(CaptureBufferDescription,Capture) it
AT, XAMIE AL AW CaptureBufferDescription £ #4442 £ 41 6 W] 22453 2 i) buffer
e PSR E . XAEERIIRN Formatdg R 512 —A4 WaveFormat&5 ki, & 2l
PRALEE WAV AR W41

TE G0 BRI N T R 24 ] Microsoft® DirectSound® |15 X A# i DirectSound #ifi
o, L4 buffer 22 as kg AT buffer 22t 88 A —FEN, L buffer Z2 a7
SR RS R LA AN LI R, ANBESCRER RN BRI AN [ (R A0

BT WREAEER

HiskbufferZZ e )&k M CaptureBuffer.Caps)@ k15 .
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CaptureBufferCaps4i i idiiRbufferg s iR, e R MR, I H e R Hr
e 1 ) IS 4k A o B 2 T Microsoft® Win32® wave mapperds & fg .
MbufferZs ph2s 4 s i, ZA5 356 T bufferss ph et 5L H B ks s B, N A 4
CaptureBuffer.Format)g& ' .

BRI —Mli gk buffergz b4 M arfEiift 4, £ CaptureBufferfgt. Hix/~buffer
LR, Capturing)@ Sk E . i3 LoopingfE X A CaptureBuffer.Start
IJTER S, XM O KA, Looping i I E .
CaptureBuffer.GetCurrentPosition J77£iR [HI7EbufferZg i 2% b 1) 15 B Ax A SR Fx
RS o ORI LS L8 4 s Al it buffer 8 as A 13X — fUR R fifi 3ie
PRt 7E AR LS M Fr 4 #% Dl dEbufferg i as R B R 2 o RAS B 2 4 A5 20 550 70 52 e bs Al
T PEbR 2 1]

F6T  MIRGAEA

YRS AR, AR ] BEARAR IR BV FH R PP e 2 25 AT B s 23l Bl iA buffergz ph 2 vh —ANRE e
5, B bufferZz phasplds (ki 21 . @i H] Notify. SetNotificationPositions 75,
PRBEEEAT T TR E 5 I buffer e as W S5 H . Mbufferggih 2 di iR, it
AFEAIXAT
PG AA/N I (HY R 3
1. WEANAEME, #7—4 AutoResetEvent .
2. %/ CaptureBuffert % i) Notify #)i #53k#3 Notifyill 5% % .
3. @A BufferPositionNotify &5 # &S, SANITTERXNN —DMAEME . "E
Offsetii i, XZ&FRIPE A S MM EN T mE R, K& EventNotifyHandle
% BRAEstep 1 #7342 —1 AutoResetEvent.Handle .
4. M Notify.SetNotificationPositions, £ H BufferPositionNotify ¥4 %k
4.
PRILAE RE A BhbufferfZ st 8 E— AL gefs, JF HAFH WaitHandle. WaitAny k5545 22

==
= o

BTN RGN

AWK buffer SR 1E 4 kernel #%.0 BT Windows® XP A 1) )5 S
A b, TR,

5] 75 1 % (AEC)

g 5 100 )
XLERF RO REAEA A FullDuplex 4 XX G IR I g H o
CaptureBuffer #) i #% 3k B — 4~ i & X buffer 2% ph 2% 76 W A7 H ) 4, 8l — A
CaptureBufferDescription 45 #4 &, X A~ 45 ¥ 78 405 7 — A 4 23 0% P 75 2 00 e 25011
CaptureEffectDescription %414 .
Xf T4~ CaptureEffectDescription4ifgfk, Rs%i4eE @t LocatelnHardwaresi#
e LocatelnSoftware@tt. KZHIEN, I8 LocatelnSoftware. WHRKFAAETRE
IR EATT ], bufferZ i as il i@ £ kM,
FFAE CaptureEffectDescription.GuidEffectsClass/@ a4 5]. E3k1FMicrosoft #%
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B3 AT, BEFRE DSoundHelper.CaptureEffectsMsAcousticEchoCancellation &
DSoundHelper.CaptureEffectsMsNoiseSuppression . % R A F 45 8834 4k 24
1T, PAFFRK AHlE B IGUIDSE)
EbufferZ b sk Gl 2 5, i@t i CaptureBuffer.GetEffectsStatus 7515 5%
THRIE R
AEC = ZRgma i pi 2 (A FE Sl 5 N AP . A MR, K A A 2258 AU
5T N T B I A s Y, I B e KGR, FE AR A B, nTRE S
HRBHEIR . AEC JEIXFE b IRoX AN Wl @) AL RAS IR 5, al i o iR & ) BRIk 4
B AR E TR T R
AEC 17 NI B«

R AT O, S PR A 2L 2 FP LA B R )R T

ATAR[ B al e R AL AR IR G 5 2 E i 128 =0, A M A5 IR .

FE—ANZI A —/Mifisk buffer ZZph#sfefit | AEC.

IR — AU RERPAER ST, AEC ANRERE L.
B CaptureBuffer.GetObjectinPath, MifiZkbufferss st G145 25530 4 .
{fi [l CaptureAcousticEchoCancellationEffectX} %, k% & I H15 F|AECHE AL L6405
AECHF &L skbuffergiitds RIS 4. IRLAE VP IR TS, TS Y%A H i e
HAE 5 I, AR PH b5
W 7 A L RERE N T SR VFAECIISA G o W75 0 I P SR AR S50 ok R 2 1 i S e s, )
W XAHLEE S . ] CaptureNoiseSuppressEffecthf %K s B FIH 24

F8W AR ER

—HARCZ# . —A> CaptureBuffert %, ¥ HEEEHIRE S SR, Me—
AEALUNILE:

1. A CaptureBuffer.Start(true) b dhbufferZz ph oy, XA ik S L2
bufferZz s 2IEH .

2. TR ERMRER B B EUE AT SR . 2T AP AT I B AR BA MR E
R, % Capture Buffer Notification. 7ER1E#E, REEZE & EU bR IS
id{# A CaptureBuffer.GetCurrentPosition .

3. MEWEE LA AN, WA CaptureBuffer.Read /5% Mbuffergz b2 it

4. HEHsteps 2 and 3 HEIMWRAESATF IEHIHEEGE . AR5 1A CaptureBuffer.Stop i
%o

$B5E  JUibtERe

XA Pt — S 2 R N, O TR &P H 75 Microsoft® DirectSound®
buffer 22 s B AEE i N H R AT BE
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BT ILECEAARE

XA A — S 2, O TR &P H 7% Microsoft® DirectSound®
buffer 2% 2% B S 16 N R P 3T HERE .

B2 AR E

KZHE R SCF LK AE R REHR A, a1 R Microsoft® DirectSound®IK ) 1) .
NI A SR VER BEEAT R 2 B AR
TEIATIN, ffH Device.Caps@ MR Pe 4k Al 2 il s e 25 B sCkF, I H.
S RIS mT e % 2
IR e 22 (1 7 2, AR buffer SEpha8Ai1. REBLUEATRE AR VR AT 1)
buffer 2 s 1% H 2 FREI .
oo o — A buffer & b W M W O & v, Wk OE
BufferDescription.LocatelnHardware &, 0B /RIX 4, H H TR A
AR, bufferZs g it 6l gk 2 S .
1 F 8 35 4 B RV W] DirectSound 40 IcbufferZe i s 2R % s, 4R34 25 Y5 mT LA H
I, I HOob 7RSSR 2 Y, s 2 A E E W bufferZzifids . 2 Dynamic Voice
Management .

B/IW HFFEEH

TEIECH T AR R A s b 205 . IR 2 5 RYERFEAT A CIIKEE buffer 2%
Mes, I HACEE 3-D RRRCRe IR A . XEEaif: buffer ZEpPas, Wis 8 S, l% fRAE
FRGNAFMALEF RAS. (HEAEMNH &SRS, EIIHERER buffer L2285 R4
A PEES I EORELIMR 2 o RIGR AT REM 0 FLAE(1 4 buffer ZZpds B 20K, JuilE 3-D
buffer 2245

EiMEDL, Microsoft® DirectSound® HEERElS, wisric buffer Zds BI4:. vl &
REFE L AR buffer 22 a3 20 HAAURTIX /N & o — I 2086 i I 2 p s 20 H — K2 . Bl
buffer ZZphas% H Rz FR -+ 7] L 8 {415+% . DirectSound 7E—4 buffer 22 a5 4
NI I —AMEE S, JF B AT E R AEIXAS buffer Sbas gl sents B buffer
G IR AERR U g, XAMEF AR WU AR 2 buffer 2,

Ples 2 e ZE A5 K — 4 buffer Z2ph 282 AF buffer ZZatds, "EATK B CPU 4 2
ARETAZ A .

B IR A ARV A 3-D R AL IR (1) 43 T B buffer 2% v 2% 4 E I 2], W E
DeferLocation J& ¥ #¢ BufferDescription % % , X ™ X % © # 1& # %4
Buffer(BufferDescription,Device) ffibufferZz i #s Gl 7k . MIR7EbufferZ s I
1 F SecondaryBuffer.Play /7 #1 SecondaryBuffer.AcquireResources /5 i2: ) i %,

JRNT BEJCE bufferZZ i ds Emifl, &5 WAERAE.

M Play ik, fREgE A NI —A> BufferPlayFlagstriify, K28 hbuffers:
MRERE AT 2, B TR IR 2 — RIS = ANFR IR 4LA 78, DirectSound 2R )5 Ak
—MERR I bufferg gy, XA buffergim #id N T4 1 EFRRTE E 1.
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FriR Ik

TerminateByTime IR ek IE buffer 2 as BTHCE K AMIAS buffer ZZrhas.

TerminateByDistance ##:k WAkt &R 3-D buffer s,

TerminateByPriority X47EH Play 7k BEH%, EREEbufferss s 5k
PLAEATBA . W E T2 — bR S, WA — M
VARE I TE AR L HR S B A o

WHR R —ANEidE i buffergznh 4%, DirectSound 2% 1Ee 3 H23 e 1F A8 A8 F (K835 3 A

MR bufferZg v s . B E A &1L MbufferZg phds, XMW buffersg i

R BARE, BRAE LocatelnHardwarebr iR ie e, 7EiR € X MRIRFIEH T Playif

&R

T2 KT SR LB IR bufferss b as fl AL Bl i 4 #1115 S, S Buffer.Play .

Mz bufferZZmh 2sist, AEAG ] StaticBufferg 1 DeferLocation/@ k414 . 4

StaticBufferfi{fi€, bufferZzasgliscE /T A N A2 5L, XN T—2E8PCl

Pt SRR T B DeferLocation & iXFf—/Mbufferggmids, iX/Mbuffersg

A NAEANBERRE LB, HEIXANbufferZZ i s 18 K 55— i, X AESEBOCIEERZ N

$EIR, FE{EH, S5 Hardware Acceleration on ISA and PCI Cards.

AT 72 ISA 1 PCI B _E R s

fEEEJVFER, FROZM ISA B AR PCI B4k, XA BURASA T
Microsoft® DirectSound® #HUCAFIE R 2 #. 534k, DirectSound L4518 T i
FOEELG, e AR SR VE YRR A R AR R el ok T i B 2 R AL

AN IR — Lo T B IR AL buffer ZEah s EATLE R 7S - b Al P 3 3 i B
o

4.1 ISA £_E K DirectSound £ (B%)

4.2 PCI ¥_E ) DirectSound 2%

IACHE SRR B OZE R PCL . BEE BRI, KB T8 RGNS 8 m] A H
7 58 1 A o IR SO LR RIA R G AR R A S AR S iR A, A2
IRSEBRI . 45R, APHEARAIRE N 74 buffer ZZnP 8.

76 PCl £, # 4 buffer 22 3 2% 1 3% buffer 22 3 2% 4 % F FE 19 8K . X A4
BufferDescription.StaticBuffer & E A bufferZz ph s AL e, KA BT [bufferss ph
WENAE RGN

KZHE-RAE Device.Caps@ ik eI i Abuffergmds, HMEENIBA AL R L
IRAM . JX 26 5 Y3 (1) 5 A bufferZg i 2% i buffer 22 ph 233l 5 2 A1 [ (M bufferZz i 2% .

4.3 7E ISA F1 PCI £ FHiESEH S

T — N bufferZgmbasint, Wi/ BufferDescription.DeferLocation , FRAELEIR 7>

2
KlbufferZz b & SR BRI A, HRENBRBN % E2EE, ZFH

W o
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Dynamic Voice Management.

IS FH RS PR B 38 5 A7 PRIRE 8 B PAAT PR BRAK S T FH P R 48t DirectSound  Biig (k.
R PCl IS 0L 24— MIIER ) buffer ZZpp 2%, DirectSound ¥ /G ik
JE ST A 0] DURFH R R AR T8O ¥« fBUEA, DirectSound SR 5 i DR AEEA-AG B U ) 75
TRAE, BRSO E . 5 /n DirectSound 5 YRIELE T UAIR . XA SRS
DirectSound & & & M BUAT R AR, MAZ AN, X T PCI AR, buffer Z&nf
vl HRIRERI A AR, R TCIET S, AN R TC LS MR TR AR I 2 S VR A -
WA PA DT ISA IR, XAMERRAH . X PEOL, 15208 s 21—
ARSI buffer St as s ERREN, BV EIEFEE T 1ISA B2k, JF HAEReu bl
TR BN BN AR LINAE. X TFREIR Y buffer ZZhas, XSS MNABERZ 1)
FEIR, XANLEIRTE play 7732 F RIS 5 8 20 ) s 2 T il e DA XA IR, 1554
FRARAL AL AE LT ISA 1) DirectSound g 2% .

WAISAR A L, HIbHRWEFATHESEASEERAES N H . BRI
BufferDescription.StaticBuffer & 4 #7 1x &, bufferg &y A o Begs R B i i
7. K, HEYRANA 4 StaticBuffer J& YA DeferlLocation &, w76 3% iU buffer
SR ARG SO L FE R AR N AE R fE R

{§iff] StaticBuffer/gt, it A G Hiftbufferss b2k & FETISA K EAEAE R N TE,
HZXARZIPCIE R, (R LS @RS, DirectSound ¥ 2478 & bufferZg i ds
L3 R AR RGN . T DeferLocationg@t, Wil EA S AFEMISA
~, BEARbufferZz s SUERBCELE RENAET, FF H A I Rl 2

B RoRIFKAME T StaticBuffer/¥Ef DeferLocation g ME7E d1 ISABE % FIPCI ¥ %
S bufferZz st s .

7 BufferDescription W& EEDIBTY

+ R

ISA StaticBuffer G SR A AR %Eg WUERAEREAE N
17

PCl StaticBuffer EX . R ETE S
TR v B
HW,

ISA DeferLocation wmo R o A, W RO, RN

BufferCaps.StaticBuffer? % & . A, HREBRTE

Y €ii1e

PCI DeferLocation R4 N, WS
ATFH

BENSAR LR A IS, A 18T 3 LR A B B IR FL I fE R, 15 ek B s A4 1 )
it WA RGBT 0 MEdSbuffergids, JFHEAMbufferZppdy, CIRATHEL—
MR HEWRENAFRISAE . R )G K AE ] StaticBuffer J& ¥, H A 24§ A
DeferLocation)& . 55 RICHGE T O MitbufferZgh#s, eR vl g2 — K BRH X %k
TPCI g . 7EXFEN, PRV iZAE|H DeferLocation)mtt, 1At StaticBuffer,
K e R AN R Py FH A A o

/5T EHISAZRRME
HRSCETIRG. R K buffer R0 ISR, IATPERESRBEN T . S5 1175
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HH R K, Microsoft® DirectSound® RIS LT 20 £ 100 Z/EA, HE
PRI 2 o TLIRAT IR SRS, IR A AL R HTR S buffer ZZppdt”, JEH
FOFR G ORI .

H AN IMER S MOAR R IE RIS E H o R0 A T H w3555 A, X 4
H % =44 ] SecondaryBuffer.Volume, .Panfl.Frequency. 1, mS/ra—4AH
WSS R B R R P A B — AN SN A AR R A, WE HRE Panty 2 5L 3
i

3-D #HIAR Oy, AL E . HEE, 2RSS B F3DirectSound EHNEA B 1)
"R S buffergz s, i, REERG— 3-D HHIMCRMEH, I HARR—AN R —
FEHRA, 2F 3-D Listeners.

K67 3-D ZAFH) CPU 58

BAFBLRL 3-D buffer s 2 imZATH I A1 . ARV A FE R AT, e A BHE R
EREAEIRII N R TR 3-D buffer 22 85 (1.

SRR LFAME R 3-DERL, FF HA BB LR A BE A0 BLIE A2 5 1R 75 & BAEH
3-D. WIS, DME T A S MRS S B R s i 3-DRFRL. fRAg s E
Buffer3D.ModeJ& %] Mode3D.Disablek{EALfi[—/> 3-D /i &bufferfZids LA RVTF
3-D4bH.

PR RERG R 3-DAbHEAE S L 25 W Ok KR 328 177 AN BE 4 T 2 [ buffer g v 2y L Ei=. =&

Minimum and Maximum Distances.

/77 DirectSound IXBNAR T

76 B LW & KB (VD) 20 ., BT 1 Microsoft® DirectSound® 1 V& #il 4 7
Dsound.vxd X AU 4 0K 5 B, Dsound.vxd AR AETALL T 1) 552 b ) B % N AEAE
I (DMA) K1) buffer Z£ph2%, iXFh DMA X buffer 8oy KA R IHL CPU I 215
i iXZEF0 DirectSound (13 buffer Zf#s—F£1). —/> DirectSound N HEFhHEx
EWE)E buffer Z2ph 28 JEYE, LEWRAESZRF bit YREE, MR 1 B 5 1 1k o
TEMIR AL IR 3R X N (WDM), DirectSound ANAEE 807 1) B /5 SR8 4E, 6 7 A4 sk
f) buffer & 3%, AN, DirectSound FIZCEMZEE# Kmixer —i TE. Kmixer
() TAE 2 e 2 A s O — ML kg 2, — &R S EAIF HoRk g e fliff . Rk
WL, 'EA T Dsound.vxd EAR ). — A EE AR ZE Dsound.vxd H R4 DirectSound
(1) buffer Z8rhasEdl, (H/2 Kmixer R4 FTA K& S A0m o, sk A+
Microsoft Win32®waveOut K# %4l . DirectSound Rl K5 Sk ¥ 2 AN el
ISR HT AN, #F WDM K5 R G5 A2 IR )

Kmixer A8 R AR B EE N . Kmixer HERGMEAE, XA KA1 EE
f£¥) DMA buffer ZZphaikg . Bt ORI T IRl ZRIB G A 5. B BCE s
G B Ly BRI A IS S 0 A kg o, BOE BB SRR I el (g

XA —ANER EZE MR : DirectSound AREE MAEL: 1) DMA buffer Z2rf#tg . X
PRI 5, X ARG AR A U2 BE TR S BB s ) Bl o W RARIRTIL—A™ 44 KHz ¥
PF, Kmixer ¥R G 50E2 44 kHz, I HAREHE174 44 kKHz.

YER—NREFF IR, PRASREERAE FH IR . SR8 A A R 2RAL. windows it
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A, FE R CE e FIRFIRIRB U E 1o R IRAN LR, ZEARIR AR IGRE P, VR o5 BT
HIT ek I . DirectSound T figfr#% Dsound.vxd (¥ Kmixer f#iH, 3 HAR
I AZ A 8 VR R 7 IR AT 9 R AT 1 RE #2 v] DA 2 1

35 DirectX HE4H
(4

%1% Directlnput

F17T M Directlnput ¥ £%

XA T ¢ T-Microsoft DirectX I F /7 541 (AP [fiMicrosoft Directinput4iff
{5 5. Directinput AP T-MBERE . bR, R B ARE X2 4 b B S s . T 245
ES% Microsoft.DirectX.Directinput}L iS5 % kY.

h T AR N AE B Directinput, ARANGANFITE VR AT 3R (1) device B £k W
B, NMUR e i A T PCHLIN . i #2¢ DevicelnstanceX G kAl HIFEE A
[F ST 5, ARBEAEXAS .

1.1 MZPFTE I Available Directlnput %%

PR AZMES s AR IEAE B — AR RIS Devices ¥4, s B AL P — PPk &k £,
BT EA 2 ANPL Rl TAER .
Fezs g5 1t 3 /N H M
JLIR3RA3H Directlnput devices .
JyEEAS Directlnput devices #4t—/> GUID.
FFURE ST —A Devicelnstance %4554 Directlnput ¥4%, 4 #ka,
DL TR BB 20X /N % (1 2R R R L e
PREEMZE BT (T 3R15 14 Directinput W7 F 1Y PC HLIE I FHFEE 2K _Devices
B, TR C# UM A ok4l3E 1 A~ TreeView 5 1F Bt R BT A I nl 3k 14
Directlnput %%

[C#]
private void PopulateAllDevices(TreeView tvDevices)

{

//Add "All Devices" node to TreeView
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TreeNode allNode = new TreeNode("All Devices");

tvDevices.Nodes.Add(allNode);

//Populate All devices

foreach(Devicelnstance di in Manager.Devices)

{

//Get Device name

TreeNode nameNode = new TreeNode(di.InstanceName);

//1s device attached?
TreeNode attachedNode = new TreeNode(
"Attached =" +

Manager.GetDeviceAttached(di.ProductGuid));

//Get device Guid
TreeNode guidNode = new TreeNode(

"Guid = " + di.InstanceGuid);

//Add nodes
nameNode.Nodes.Add(attachedNode);
nameNode.Nodes.Add(guidNode);

allNode.Nodes.Add(nameNode);

}
12 M2FRRRM B %

g T MR G B IR R IR R AP R 1 £, IR BB FHFEE IS 1) GetDevices Jivk. GetDevices
JEN FOVFR TR TR 214 52 251 ) Devicelnstance it % 854 E A 7 v, 16 Wets s 2508 Ly
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W, N TIHMERANMES, CAEANSEGREEN 1 MR 1 ANE AR, XAk,
PREEFHAGE] 1 A H I L 512
T C# AR RAEE 1 A TreeView 84K M b AL,

[C#]
private void PopulateKeyboards(TreeView tvDevices)

{

//Add "Keyboard Devices" node to TreeView
TreeNode keyboardNode = new TreeNode('Keyboard Devices");

tvinputDevices.Nodes.Add(keyboardNode);

//Populate Attached Keyboards

foreach(Devicelnstance di in

Manager.GetDevices(DeviceType.Keyboard,EnumDevicesFlags.AttachedOnly))

{

//Get device name
TreeNode nameNode = new TreeNode(di.InstanceName);
TreeNode guidNode = new TreeNode(

"Guid = " + di.InstanceGuid);

//Add nodes
nameNode.Nodes.Add(guidNode);

keyboardNode.Nodes.Add(nameNode);

¥

1.3 2 e R B

MMESFRRIBEASAE R ) PC HL, ARIR Al BEAAUL S 32 BT — N AR TRER . — S0 A
FH P A o i sl e S R 3 4% o
T C# 2B E LM _GetDevices Jiiiktiz¢ _DeviceClass , DAUSEII4I%E 1 4
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TreeView #ff, X LA IR PC BB RAREF Ve M, B EUR . BUAHE.

[C#]
private void PopulatePointers(TreeView tvDevices)

{
//Add "Pointer Devices" node to TreeView
TreeNode pointerNode = new TreeNode("Pointer Devices");

tvinputDevices.Nodes.Add(pointerNode);

//Populate Attached Mouse/Pointing Devices

foreach(Devicelnstance di in

Manager.GetDevices(DeviceClass.Pointer,EnumDevicesFlags.AttachedOnly))

{

//Get device name

TreeNode nameNode = new TreeNode(di.InstanceName);
nameNode.Tag = di;

TreeNode guidNode = new TreeNode(

"Guid = " + di.InstanceGuid);

//Add nodes
nameNode.Nodes.Add(guidNode);

pointerNode.Nodes.Add(nameNode);

¥

R XA R RS T A R T, HElid i ] GetDevices ik H 1)
DeviceClass.GameControl{H 1
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1.4 MZFTA 1R &

A AR VF SRR 2 TR ) [ A RE I IR 45 o RNV 2 AN [ Y () v 2848 ) I it AR
WA FFRATAT 1 AR R0 B4

NI CHAARRE 28451 U6 B T8 A RS A IR LS SCRE ) IR IR A £, I Al 1 MRS %
] TreeView 14,

[C#]
private void PopulateForceFeedback(TreeView tvDevices)

{

//Add "ForceFeedback Devices" node to TreeView
TreeNode forcefeedbackNode = new TreeNode("ForceFeedback Devices");

tvinputDevices.Nodes.Add(forcefeedbackNode);

//Populate ForceFeedback Devices

foreach(Devicelnstance di in

Manager.GetDevices( DeviceClass.All,EnumDevicesFlags.ForceFeedback))

{

//Get device name
TreeNode nameNode = new TreeNode(di.InstanceName);
nameNode.Tag = di;

TreeNode guidNode = new TreeNode("Guid = " + di.InstanceGuid);

//Add nodes
nameNode.Nodes.Add(guidNode);

forcefeedbackNode.Nodes.Add(nameNode);

¥
#2023 M DirectSound & E4THIE

{ff HIDirectInputffi sk i &4 A v LU 3 AN AP B SE . B /e r—4 DeviceXf %,
e T URAIH IR N W 5% @7 Device Xt % 2 o VR B BT L B RCE Wik
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SetCooperativeLevel J5ik; —H5EM T & A& TIRCE, RE0A] DL aaA 2 F2 7 H e 4 1R

75N o

2.1 37 Directinput Device X} %

Al Enumerating Directinput DevicesH isHE i—FF, HIRZ 5kl DL H 2w Wil L
PN &2 RRa =R 1V iS5 QU Uil R 18 VAT D NE il B N (OB R RE B TR NS

N C# yufl AR HER TS 3 MR Device X% —AMUERA P EAL
BB, —MURBARGR, —/MUREPH .

[C#]
private void InitDevices()

{
//create keyboard device.
keyboard = new Device(SystemGuid.Keyboard);

if(keyboard == null) throw new Exception(*No keyboard found.™);

//create mouse device.

mouse = new Device(SystemGuid.Mouse);
if(mouse == null)

{

throw new Exception(*No mouse found.");

//create joystick device.
foreach(
Devicelnstance di in
Manager.GetDevices(
DeviceClass.GameControl,

EnumbDevicesFlags.AttachedOnly))

joystick = new Device(di.InstanceGuid);

break;
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if(joystick == null)
{

//Throw exception if joystick not found.

throw new Exception("No joystick found.");

¥

2.2 EZE Directinput Device X%

UM AR SR AN &R B T— ML RS R, P DMR DA & e A1 S oAb R A
fE o AR A L A AR 8 57 1) Device X} % ) SetCooperativeLevel 75 7% 3 4l &
CooperativelevelFlagstZ& PR R K 58 BOX AL E . T 213 Ak T % & cooperative
levelit} i FH [ CooperativelLevelFlagskriiff.
FriR P4
CooperativelevelFlags.Background XA A& AT LUH T 5 & I AEAT AT I i
SREN, RIS o A s
CooperativelevelFlags.Foreground XA WA DN AERR T B AR 4 T30 & 15 B
. URREFPEAREEN, ZRERH

AL
CooperativelLevelFlags.Exclusive XN T B U . R AN RE

PRIFIENB Ao LA, EAFRIRFF
AN 8 R T R0 BRUb 2 R e 4% I
)5 AR RFF RS .
CooperativelLevelFlags.NonExclusive XA 34 1] DL A 75 Z000 5 15 1) 1) HoAth
BRIt E,
CooperativelLevelFlags.NoWindowsKey XMriRFFEEME (WIN) f.
AN AT A% BB BT TS o e Fe VPR X SR AT Al L (1 4 3588 B B B AT A TS
FEAEE o RIATARAS IR AT A SCRE T 50 (1) 73 HE %05 1, Directinput 2 45 1153
HEREAL SRR 2 PV
NI C# ] ARBDRTE T AT A ST IR T AT

[C#]
//Set mouse axis mode absolute.

mouse.Properties.AxisModeAbsolute = true;

//Set joystick axis ranges.

foreach(DeviceObjectlnstance doi in joystick.Objects)
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if((doi.Objectld & (int)DeviceObjectTypeFlags.Axis) = 0)
{
joystick.Properties.SetRange(
ParameterHow.Byld,
doi.Objectld,

new InputRange(-5000,5000));

//Set joystick axis mode absolute.

joystick.Properties.AxisModeAbsolute = true;

//set cooperative level.
keyboard.SetCooperativelLevel(
this,
CooperativelLevelFlags.NonExclusive |

CooperativelevelFlags.Background);

mouse.SetCooperativelLevel(
this,
CooperativelLevelFlags.NonExclusive |

CooperativelevelFlags.Background);

joystick.SetCooperativelevel(
this,
CooperativelLevelFlags.NonExclusive |

CooperativelevelFlags.Background);
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//Acquire devices for capturing.
keyboard.Acquire();
mouse.Acquire();

joystick.Acquire();

2.3 M DirectInput Device %} %34T 3k

HHARAERE I MRFE )R device MR IPIRZS .
NI CHER] AR TR R B TR B A AT SR BREEFE I 5k
PP ] LAE R T 224 3k Directinput B a4 A ATl I s e Al .

[C#]
private void UpdateKeyboard()

{

string info = "Keyboard: ";

//Capture pressed keys.

foreach(Key k in keyboard.GetPressedKeys())
{

info += k.ToString() + " ;

}
IbKeyboard.Text = info;

private void UpdateMouse()

{

string info = "Mouse: ";

//Get Mouse State.

MouseState state = mouse.CurrentMouseState;

//Capture Position.
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info += "X:" + state. X + " ";
info +="Y:" + state.Y + " ";

info += "Z:" + state.Z + " ";

//Capture Buttons.
byte[] buttons = state.GetMouseButtons();

for(int i = O; i < buttons.Length; i++)

{
if(buttons[i] != 0)
{
info += "Button:" + i + " ";
by
¥

IbMouse.Text = info;

private void UpdateJoystick()

{

string info = "Joystick: ";

//Get Mouse State.

JoystickState state = joystick.CurrentJoystickState;

//Capture Position.
info += "X:" + state.X + " ";
info += "Y:" + state.Y + " ";

info += "Z:" + state.Z + " ";
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//Capture Buttons.
byte[] buttons = state.GetButtons();

for(int i = O; i < buttons.Length; i++)

{
if(buttons[i] != 0)
{
info += "Button:" + i + " ;
+
}

IbJoystick.Text = info;

¥

B3 ARG

I3 A FCVFR A% e BRSPS 7 () Directinput 45, SRS SUG B )& ()4 3% 0]
Tte IXAANBEN T 52 FF I BRI 4% o

3.1 JIRMHIRE

H 2 Mok 3] input WA . 1 Rl NG ARIRASI) RBUCR S, — A
TR E T ABORES, — HRE, B A AR AT (R IS g 48 8
Ty PR LA B A SRR IR O o X B RAT S AR B R RS WA . R
[H 2R 4L DirectX 9.0 FE# TRAELIE M BUR 511K

ForceFeedbackGuid.ConstantForce

ForceFeedbackGuid.CustomForce

ForceFeedbackGuid.Damper

ForceFeedbackGuid.Friction

ForceFeedbackGuid. Inertia

ForceFeedbackGuid.RampForce

ForceFeedbackGuid.SawtoothDown

ForceFeedbackGuid.SawtoothUp

ForceFeedbackGuid.Sine

ForceFeedbackGuid.Spring

ForceFeedbackGuid.Square

ForceFeedbackGuid.Triangle
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3.2 I NEE A R

T AR St AR A0 e B 1 SRBIDIRERI BE A& 17— Device X%, NHIfK] C#
ARCRSEESL T AR AT st nIERAFIN J7 B it k% i 22 11) _Device X%

[C#]
//create force feedback capable joystick device.

foreach(Devicelnstance di in Manager.GetDevices(
DeviceClass.GameControl,

EnumDevicesFlags.AttachedOnly | EnumDevicesFlags.ForceFeedback))

{
joystick = new Device(di.lnstanceGuid);
break;
}
if (joystick == null)
{
//Throw exception if joystick not found.
throw new Exception("No joystick that supports forced feedback found.");
}

—H DeviceX gy, o i B A R E RN B T . T R AR IE,
PRaAZ5 ¥ B cooperative & 1E A exclusive it b o R 75 Sl 3 — ANl i B 2i sk Ad )
St

N CH ACHS B B A BE B AT LA T _Device X%

[C#]
//set cooperative level.

joystick.SetCooperativelevel(
this,

CooperativelLevelFlags.Exclusive | CooperativelLevelFlags.Background);

//Set axis mode absolute.

joystick.Properties.AxisModeAbsolute = true;

//Acquire joystick for capturing.
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joystick.Acquire();

//Configure axes
int[] axis = null;
foreach(DeviceObjectinstance doi in joystick.Objects)

{

//Set axes ranges.
if((doi.Objectld & (int)DeviceObjectTypeFlags.Axis) != 0)
{

joystick.Properties.SetRange(

ParameterHow.Byld,

doi.Objectld,

new InputRange(-5000,5000));

int[] temp;

// Get info about first two FF axii on the device

if ((doi.Flags & (int)ObjectlnstanceFlags.Actuator) != 0)

{

if (axis 1= null)

{
temp = new int[axis.Length + 1];
axis.CopyTo(temp,0);
axis = temp;

+

else

{
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axis = new int[1];

// Store the offset of each axis.
axis[axis.Length - 1] = doi.Offset;
if (axis.Length == 2)

{

break;

}
3.3 MBI RBIBR I

TR C# ARIMREARE TFE—A J1 RGBT SCAF 2] — /N E S Hr ] o gl g v AL E
i) Device X%,

[C#]
//Load force feedback effect file

string path =

@"C:\Program Files\Microsoft DirectX 9.0 SDK (December
2004)\Samples\Managed\Directlnput\ReadFFE\guna.ffe";

EffectList el = null;
el = joystick.GetEffects(path,FileEffectsFlags.ModifylfNeeded);
foreach(FileEffect fe in el)
{
EffectObject feo = new EffectObject(
fe.EffectGuid,
fe.EffectStruct,
joystick);
try
{
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feo.Download();

}
catch(Exception ex)
{
throw new Exception("Could not download force feedback effect file.",
ex);
}

fxList.Add(feo);

}
— H_ B SO RCR S F 3B A Device X%, ERERL FIHH) CH# JGHIRRI

[C#]
//Play gun force feedback file effect

foreach(EffectObject eo in fxList)

{

eo.Start(1,EffectStartFlags.NoDownload);

¥

buttonOpressed = true;

3.4 LA SE— SRR

WRARA R S — MR &, thin®) Device & &0 & ahit—AME ), VRS 2l — AN
SRRk AR, R C# R AIXA Device WA G IR XA RIS ST
XL, AKX 'S, RGN ENIRIIXA _Device X% 14

[C#]
//See if joystick supports ConstantForce and set it.

EffectObject eo = null;

Effect e;

foreach (Effectinformation ei in joystick.GetEffects(EffectType.All))

{

//1f the joystick supports ConstantForce, then apply it.
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if (DInputHelper.GetTypeCode(ei.EffectType)

== (int)EffectType.ConstantForce)

// Fill in some generic values for the effect.
e = new Effect();

e.SetDirection(new int[axis.Length]);
e.SetAxes(new int[axis.Length]);

e.ConditionStruct = new Condition[axis.Length];

e.EffectType = EffectType.ConstantForce;

e.Duration = (int)Dl.Infinite;

e.Gain = 10000;

e.SamplePeriod = 0;

e.TriggerButton = (int)Microsoft.DirectX.Directlnput.Button.NoTrigger;
e.TriggerRepeatinterval = (int)Dl.Infinite;

e.Flags = EffectFlags.ObjectOffsets | EffectFlags.Cartesian;

e.SetAxes(axis);

// Create the effect, using the passed in guid.

eo = new EffectObject(ei.EffectGuid, e, joystick);

if (eo == null)

{

throw new Exception("ConstantForce is not supported.™);
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[C#]
using Microsoft.DirectX.AudioVideoPlayback;

public class MyVideoPlayer : System.Windows.Forms.Form
{
/> .../

private void OpenFile()

{
try
{
Video ourVideo = new Video("C:\\Example.avi");
/>
+
}
/>

¥

XA VideoXt G — AR, WERARISHE ST IT DA SRS 28, RN
I IR R R 8 — AN SCEHASK SRS Video X BRI 11, 40 R
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[C#]
ourVideo.Owner = this; // 'this' refers to the application's Form object.

WA Play.  Pausefll Stop JiiERAEHIER. lim: N HEFFAF AR BE 845 18 T 0]

[C#]
private void mnuStop_Click(object sender, System.EventArgs €)

{
if (ourVideo != null)
{
ourVideo.Stop();
by
¥

FWEMCE DR, W SizeJgtt, ERAE]— System.Drawing.SizeX} %,
-3 -

[C#]
ourVideo.Size = new Size(480, 320);

fRAEM K & DefaultSize J& 75 B A Mo AL A0 R ~F o SRR S0 & 5 40, XA
Video.AudioJE PR [ —A AudioX G . R AEAE I AN G ok B i s 2 A0 37 A4 7
7o MRS A, B IR S B AR T try Bt X B,
WIN:

[C#]
try

{

Video.Audio.Volume = 100;

}
1.2 BB AEHCA
A AudioXf ZIERBLT Videoh R I, HIE &SR JE MR S R 25 3, thin Volume

Fl Balance. ZHEB— AN EWOCNE, sREAE Audiok i ds P S04, mhg: FRINC#H
AR5, A5 W SCPE 4 1K) Openrik.

[C#]
Audio ourAudio = new Audio("C:\MyAudioFile.wav");
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because the filter
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sample end time.
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This sample
cannot be
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cannot be
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VFW_E_UNKNOWN_FILE_TYPE

VFW_E_CANNOT_LOAD_SOURCE_FILTER

VFW_E_FILE_TOO_SHORT

VFW_E_INVALID_FILE_VERSION
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A file appeared
to be incomplete.

The file's version
number is
invalid.

This file is
corrupt: it
contains an
invalid class
identifier.
This file is
corrupt: it
contains an
invalid media

type.
No time stamp

has been set for
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No media time
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-21472209
09

-21472209
07

-21472209
06

-21472209
03

-21472209
01

-21472209
00

-21472208
99

-21472208
98

-21472208
97

-21472208
95

-21472208

VFW_E_MONO_AUDIO_HW

VFW_E_NO_DECOMPRESSOR

VFW_E_NO_AUDIO_HARDWARE

VFW_E_RPZA

VFW_E_PROCESSOR_NOT_SUITABLE

VFW_E_UNSUPPORTED_AUDIO

VFW_E_UNSUPPORTED_VIDEO
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Cannot change
balance because
audio device is
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Cannot play back
the video
stream: could
not find a
suitable
decompressor.

Cannot play back
the audio
stream: no audio
hardware is
available, or the
hardware is not
supported.

Cannot play back
the video
stream: format
'RPZA' is not
supported.

Microsoft®
DirectShow®
cannot play
MPEG movies on
this processor.

Cannot play back
the audio
stream: the
audio format is
not supported.

Cannot play back
the video
stream: the
video format is
not supported.

DirectShow
cannot play this
video stream
because it falls
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object that is not
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graph.

Cannot access
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supported.
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Make sure the
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-21472208
76

-21472208
75

-21472208
74

-21472208
73

-21472208
72

-21472208
71

-21472208
70

-21472208
69

-21472208
53

-21472208
50

-21472208
45

-21472208
44

-21472208
43

VFW_E_NO_VP_HARDWARE

VFW_E_NO_CAPTURE_HARDWARE

VFW_E_DVD_OPERATION_INHIBITED

VFW_E_DVD_INVALIDDOMAIN

VFW_E_DVD_NO_BUTTON

VFW_E_DVD_GRAPHNOTREADY

VFW_E_DVD_RENDERFAIL

VFW_E_DVD_DECNOTENOUGH

VFW_E_DVD_NOT_IN_KARAOKE_MODE
VFW_E_FRAME_STEP_UNSUPPORTED
VFW_E_PIN_ALREADY_BLOCKED_ON_THIS_TH
READ

VFW_E_PIN_ALREADY_BLOCKED

VFW_E_CERTIFICATION_FAILURE

-212 -

No video port
hardware is
available, or the
hardware is not
responding.

No capture
hardware is
available, or the
hardware is not
responding.

This user
operation is
inhibited by
digital video disc
(DVD) content at
this time.

This operation is
not permitted in
the current
domain.

Requested
button is not
available.

DVD-Video
playback graph
has not been
built yet.

DVD-Video
playback graph
building failed.

DVD-Video
playback graph
could not be built
due to
insufficient
decoders.

The DVD
Navigator is not
in karaoke mode.

Frame stepping
is not supported.

Pin is already
blocked on the
calling thread.

Pin is already
blocked on
another thread.

Use of this filter
is restricted by a
software key.
The application
must unlock the
filter.
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The Video Mixing
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VMR filter with a
valid
allocator-present
er object.

The VMR could
not find any
deinterlacing
hardware on the
current display
device.

The VMR could
not find any
hardware that
supports
ProcAmp
controls on the
current display
device.

The hardware
decoder uses
video port
extensions
(VPE), which are
not compatible
with the VMR-9
filter.

A registry entry
is corrupt.

B4k T EF?

XA FE I SO R T 8 A 58 G 38 2 1) Microsoft® DirectX®FF K AT55 .
NIRRT CAARIYE B ) DirectX REMEX R A F AT 45
4 1 4% % (Direct3D)

Check for Shader||#l¥F B/ T EBFEA &SRS (88 AR 5 %

Support

Create an ||l 7~y T SwapChainZ&# v —M4isk fiswap chain. #i4h
Additional Swap|| IR HEER T T2 MO SCE A P Bl 1 AN a—a AR gk
Chain ANTEE, BT EAER = FE LA .

Maintain _ Floating||2—~ Device X Z 4 Al K, H (a3 FE1T i CLRAGF & # T
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Point Precision after

Device Creation

(FPU) B5tAE DAy B RS B L4k R B4 (PR RE
FPU, NATTHVEFICASH—HE, FEdS 1 4> DeviceXd Bl ]

CreateFlags.FpuPreserve#rit.,

FLYEFF CLRER A I XURG

Record and Apply
StateBlocks

- F- 7R T anfal i H state blocks & I 3RHL 1 ARSI 1]
fE.

E$ 14 3-D Fm(Direct3D)

Draw A Sprite

B 7738 T U] 21— A Bl R

Generate a Scene

B F 738 T Al FF a6 5 AR Ot 2 i 2

Render Mesh with Texture

P17 7-38 T A s 2 (s ii s (HLSLD JE% 1 AW

using HLSL

S

Set Up a Projection Matrix

G170 T W B ST B AR B, AR 3-D MARLER

ML 2 [ AR AR AR ey 2-D Jif 4 AR o

Set Up a View Matrix

573 T AT AT A A L R AR, R A S AR R AR
o EARPL AL 22 ] o

Using an Effect

P17 7-3E T AR ] 1 AN SR BN R R EOR

ER M. SRR (Direct3D)

Check
Texture Support

For HDR

BlF7mie TR 1 A LR E R A SR 1 MR e SUE
o

Clean a Mesh

)7 7=3E T A A R A CAEAERE B 1 AN RS

Clone a Mesh

B15 738 T W 1 AR TR B 1 AN ECRAEAEVRZR . 2L
BAPR, (R, HEESSERAER A2 H

Compute a Bounding
Sphere from a Mesh

#7736 T WA {# F Geometry.ComputeBoundingSphere
FIEEFEA 1 AN S8 3-DX B IR faj BARAER

Copy a Texture

Bl T = H 1 S

Create a Cube

Texture

R U = RN R VAV K N L

Create a Mesh Object

This example shows how to create a Mesh object.
Bl F7R ¥ T A sz 1 A Mesh i 4

Save a Screenshot

B 7R T W 1A FRR DR ORAE ) 1 A ST

Simplify a Mesh

573 7 I a4l 1 AN

AR MRGI &

Create a Vertex Declaration

B 7738 T 4T sr 1 AT R

Read and Write VertexBuffer and

77~ 38 T Wi {$ ] GraphicsStream» %578

IndexBuffer

Data

With|[3F M 1 4~ VertexBuffer 1 IndexBufferf %

GraphicsStreams

ARG [P

Read and Write VertexBuffer Data

Bl Fove T AT IE N L A

With Arrays

VertexBuffer #1 IndexBuffer {4 &5k B iR 9]
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{E.

7B

Add Effects to al|liXNCHEE Forye T R T 2 mAs 1 A4

SecondaryBuffer Object SecondaryBuffer¥% o,

Use Effect Parameters XANCHE T~ 70 T anfa ) 1 4~ SecondaryBufferx} %
g 1 MRS S IS4

F1E M 1NMER
F1H REEORIE

S O 1 I ) DTN A = o 1 L 2 S = W
Ly sE A A T SR (0,28, Microsoft® Direct3D® fUVF N 1Rk A 45 (1 2 hUAS
TR A A (8 S
1. @i Manager.GetDeviceCaps /71, A& ITIEE .
2.2 W 7 Vo | OH A H SR AWM R ThoRe, kA
Caps.VertexShader\Version 5k A 45 (4 2 A .

[C#]

public bool CheckShaderSupport()
{

Version vl1_1 = new Version(1,1); // check version is at least shader 1.1

// retrieve the device caps

Caps caps = Manager.GetDeviceCaps(0, DeviceType.Hardware);

// check the supported shader version

if ((caps.VertexShaderVersion >= v1_1) && (caps.PixelShaderVersion >=
vl 1))

{

return true;
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return false;

}
2T @O 1 MM EEER

XA RE R TAEH SwapChains, EREAIE—ANEANHAS ki swap chain,  FAMAAL
R SCRE 2R A s B, — MR AR 4 AN TEER, BN TR
[l — Mg A R
EFREARS IR, & —A Devicetl H—MERIAIASHBE L IR, BN BB CAT #e e i g A
Frsnm. i SwapChain i A i Yedi A QI oM A8 kit .
TN AN A H -

1. g4 PresentParameters K SEf, s H—ANIA RISEE], Jf HsCE Bk

T JaE TSR PP A R A P B 1) 5 2

2. SRJEMH SwapChainZ8 k& as, G —MNCHsET % .

M CHE, device e & —ME G Device k£ .

[C#]

// Create a swap chain using an existing instance of PresentParameters.

SwapChain sc = new SwapChain(device, presentParams);

I AEWREABNEERFREE

A Device Xt GG, HiRE 58T CLRE 4 A8 V% s ¥ T (FPUY M BAS FE, LAYk
FRRR U AT PERE . BE4EPCLRER NI XURS BEFPU, A% 1 i ) Ju A — e i — A
DeviceXf %, ZAf ] CreateFlags.FpuPreserve #niH.

[C#]
Device device = null; // Create rendering device

PresentParameters presentParams = new PresentParameters();

device = new Device(0, DeviceType.Hardware, this,
CreateFlags.SoftwareVertexProcessing |

CreateFlags.FpuPreserve, presentParams);

AT EFEFN A 1A StateBlock
XAV RN T EFET ] state blocks IR AWK B M EHE SN LTRSS,
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—A~ StateBlock 547l fe 4 FH >k [Fl— A5 45 BIBRUCIRES & R i A2 E o — AN IR
A RFTFEPE IR — MEEEYOIRA . —A StateBlock &R A A, W HTiXF%
Hre — BN, B RAEEOA R AR . T EARE RN, e VP R B
IR
FLLSE AN —A> state block Rk
1. /1 Device.BeginStateBlock /7K I C R & IRA .
2. HFRARSHAE LA 5%
3. M Device.EndStateBlock /7 ik A5 1L IEAE Lk A RAS, IF HiR[Fl—AMuF
LSRR A K) StateBlock 524
4. @RS StateBlock S5l StateBlock.Capture 7%, ik ik 4
2 HPRAS o
5. M s R I AR B
6. JEiLH M StateBlock.Apply, RE ¥ & KRR
NCH#ARY, deviceti B e & IELEIE J4 ¥ Device k% .

[C#]

// begin recording device state

device.BeginStateBlock();

// tell device the states and values to record
device.RenderState.FogStart = 0.3f;
device.RenderState.FogEnd = 100.0f;

device.RenderState.FogColor = Color.Gray;

// stop recording device state

StateBlock sb = device.EndStateBlock();

// save device states recorded above

sb.Capture;

// change device states
device.RenderState.FogStart = 2000.0f;

device.RenderState.FogEnd = 35000.0f;
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device.RenderState.FogColor = Color.Yellow;

// render scene w/changed states

device.DrawPrimitives();

// restore device's saved states

sb.Apply();

// render scene w/saved states

device.DrawPrimitives();
H2E EERIANIDHE
BT 2H 1 AFERER

Bl 7m0 T BRI — A SR R
B AN SR R«
1. A Sprite.Beqin 5 ik h £ 50 HRg R 11 £ HE % .
2. M Sprite.Draw2Die 450 ks R .
3. M Sprite. Endill &5 Xt s) ks R 158 1 o
NI CH#ARS,  device H B E A IEFETE 4 (1) Device. texture”® &L — M N
TextureX}% .

[C#]

sprite.Begin(SpriteFlags.None);

sprite.Draw2D(texture, Rectangle.Empty, Rectangle.Empty,
new Point(5.0f, 5.0f), Color.White);

sprite.End();

AT A L1ANGER

(SN SY P R Ve 7 = il A
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SetStreamSource J5 k45 T — /N fibuffer Z2as | — MR &4 R, KT —A%
T IR B AN LA B i 1 2 — G, X S RN SR AL H R 40 . XA RIS
RHARRINEH, VertexBufferxf % ffiname, FIFT A IE.

o C# AR RS, device #f B O IE 78 VE 44 (1) Device . vBuffer & — 4~ [
CustomVertex.PositionNormal ¥ & 78 (1) T fibuffer ZZpf#s .

[C#]

device.BeginScene();

device.SetStreamSource(0, vBuffer, 0);
device.VertexFormat = CustomVertex.PositionNormal.Format;

device.DrawPrimitives(PrimitiveType.TriangleList, O, 1);

device.EndScene();

B3 fFH HLSL yE4 1 N EBEQHEF Mk

JaB s T m g (e S (HLSL), BRFE Y — AN MR 2.
NI CaARE, B BL M R
1. effectt—/MHIMHLSL Effect, 'EHHEARE.
2. R4k A7E Effect.BeginPassifi i #l Effect.EndPassifi Fl 2 [,
3. meshi MR Mesh.
4. meshTextures /&N 24 1) MRS S0 A

[C#]

effect.SetValue("WorldViewProjection", worldMatrix);

// lterate through each subset and render with its texture

for (int m = 0; m < meshTextures.Length; ++m)

{

effect.SetValue("SceneTexture", meshTextures[m]));

effect.CommitChanges();
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mesh.DrawSubset(m);

}
BAT WE LANBRERE

B 7R T W] B B AR, 2R 3-D FAHML A AT A A AR KR ARy 2-D B %
ALY
F FHICHIEH], Projection# A8 #uah Baw 5 & S T/ F PerspectiveFovL HERFE
PerspectiveFovLH{—S6 5 SR .

1. MR : Pi/4.

2. PiFEmvElt, B UL L BYE . 1, AR IE TR R A,

3. TETARTHEE S 1 AN AT

4. TETAPIHEEES: 100 AN FA7.

[C#]

using Microsoft.DirectX;

Direct3D.Device device = null; // Create rendering device.

// For the projection matrix, you set up a perspective transform (which

//  transforms geometry from 3-D view space to 2-D viewport space, with
//  a perspective divide making objects smaller in the distance). To build
//  a perspective transform, you need the field of view (1/4 pi is common),
//  the aspect ratio, and the near and far clipping planes (which define

//  the distances at which geometry should no longer be rendered).

device.Transform.Projection = Matrix.PerspectiveFovLH(

(float)Math.PI / 4, 1.0f, 1.0f, 100.0f );

B/ WE 1 MLRFERE

P77 T AL AR, B A T 5 AR AR 2R D AT A LR el 25 ) o
NHICHAE, KA LookAtLH 242t Vector3 SR R RA R, B> T —
ANIETHIE . View i B A B v B A 1 REEE
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3N R R AL TR
1. #HiRx: [0, 3, -5].
2. WAPLEM HFR: 5[0, 0, 0.
3. HHrtFE A _ERs . @F O, 1, 0].

[C#]

using Microsoft.DirectX.Direct3D;
Device device = null; // Create rendering device.

// Set up the view matrix. A view matrix can be defined given an eye point,
// a point to view, and a direction for which way is up. Here, you set
//  the eye five units back along the z-axis and up three units, view the

//  origin, and define "up" to be in the y-direction.

device.Transform.View = Microsoft.DirectX.Matrix.LookAtLH(
new Vector3(0.0f, 3.0f, -5.0f),
new Vector3(0.0f, 0.0f, 0.0f),

new Vector3(0.0f, 1.0f, 0.0f));
e A 1M

B F-730 T EFEAE AN SO I B8R 452 15
SRR IR G 7 VE IS A0S, il inonRender (), 47 & 751 Device.BeginScene Jj %41
Device.EndScene 5 %2 [,

1. GUEECE IR 0 — AN dcs il 5 (HLSL) I S0 () IR

2. {fif] Effect.FromFile, MN#EIXAHLSL 3014,

3. W' Effect.Techniquesk ¥k e R K I Fik

4. {{H Effect.Beqin>k3RF R0 & % H .

5. flgE-—AMEF R ER A R E AN R AR/ Effect.BeginPass
JiiEH Effect.EndPass 75 ik AR 5. A A SHkRELE A Effect.Begin
JiiAn Effect.End VA [

6. i Effect.BeqinPass, Device.DrawPrimitives, f1 Effect.EndPass, J&4i4F
—MEER T A

N CH#AR, devicetifi w4 IETETE B4 Device.
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[C#]

public void OnRender ()
{

// Load the effect from file.

Effect effect = Effect.FromFile(device, "shadercode.fx", null,
ShaderFlags.None, null);

// Set the technique.

effect.Technique = "ShaderTechnique";

// Note: Effect.Begin returns the number of
// passes required to render the effect.

int passes = effect.Begin(0);

// Loop through all of the effect's passes.
for (inti = 0; i < passes; i++)
{

// Set a shader constant

effect.SetValue("WorldMatrix", worldMatrix);

// Set state for the current effect pass.

effect.BeginPass(i);

// Render some primitives.
device.DrawPrimitives(PrimitiveType.TriangleList, O, 1);
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// End the effect pass

effect.EndPass();

// Must call Effect.End to signal the end of the technique.

effect.End();

}
HIE M. SEMEFR
$1T  HME HDR g F

Bl 7R 18 T (8 AR — MR A RTS8 — AN 1 SR U S FE
PR RIICH#AY, device#i i I IEAEIE L) Deviceix 4%, FF HadapterFormat?s & #%
BUE & DNE R FormatZs i i

[C#]

// check support for a Format.A16B16R16F render target
if (IManager.CheckDeviceFormat(0, DeviceType.Hardware, adapterFormat,

Usage.RenderTarget,
ResourceType.CubeTexture,

Format.A16B16G16R16F))
return true;
else

return false;
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2 IRER 1A

BT IR T /6 A AL R A Pt I — B A
FHMICHTF, Mesh.Clean sk, JIEMA R A 55k 2 4= ATBRE5
IR AR R R O 8 S5 2 BN A A B30 b, e AT 0T LU it 2
BRI R B AT R

[C#]

GraphicsStream adj = null;

// Load the mesh from the specified file

Mesh pMesh = Mesh.FromFile("tiger.x", MeshFlags.Managed, device, out adj);

// perform simple cleaning operation on the mesh
Mesh pTempMesh = Mesh.Clean(CleanType.Optimization, pMesh, adj, adj);
pMesh.Dispose();

pMesh = pTempMesh;

B/ TR 1AM

Bl 7R T A 1 ANFA TR QUM bR . (AR, FESSREMS R (EHD B
JIEE{EIE R

N CEARAD, AR PR BN A SO 2 J5 . Mesh.Clone J7 V8 . H
pMesh.Clone \pMesh3k 1M bR, I H USRI VertexFormats T sz 2 s il
J5i4f pMesh P 0 Gl w38 LA Brx SeRAMAE . 71 pMesh 78528 B 50T 111 I 19 4%
X G TR T o

A5, devicet e A IELEIE G Device.

[C#]

using Microsoft.DirectX.Direct3D;

pMesh = Mesh.FromFile("a_mesh_file.x", MeshFlags.Managed, device);
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if ((pMesh.VertexFormat & VertexFormats.Normal) == 0)

{
Mesh pTempMesh = pMesh.Clone(pMesh.Options.Value,
pMesh.VertexFormat |
VertexFormats.Normal, device);
pTempMesh.ComputeNormals();
pMesh.Dispose();
pMesh = pTempMesh;
}

FaH B 1AW EE 1N EEER

Wl ER T Geometry.ComputeBoundingSphere 77, EREFE4A—A % 3-DX}
S0 LA AR R o —NBRERIR T REAE A T 3-DIEDE; i, # B —4> 3-DXf
BT A .

BT R IICEHA,, RIS SN T i Fds 37 17— sibuffer 22 X AN T A5
buffer 2z pb 2% R 5 4 B0 & , M T Geometry iz 5 V% W g ¥ iF & .
ComputeBoundingSphere [f i H 2 M Lo 21 W A% 0 5 1 s v (1) 45, X >MeshXf %
WA E &AM Mesh.FromFile J7 V245 80 (1) M o

[C#]

float objectRadius = 0.0f;

Vector3 objectCenter = new Vector3();

using (VertexBuffer vb = Mesh.VertexBuffer)
{
GraphicsStream vertexData = vb.Lock(0, O, LockFlags.None);
objectRadius = Geometry.ComputeBoundingSphere(vertexData,
mesh.NumberVertices,
mesh.VertexFormat,

out objectCenter);
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vb.Unlock();

b
E5T Bl 1AM

Bl 7R T B ARERE DA G,

— NG SO BRI ], I B e T AliceBlue bl I B A R A8 K. AT
Fvh 10 G E LA IE 7 T DX 3k 45 DL

TFHIC#NIY, deviceWi B & N IE{ETE YY) Device, J HFlagColorsinverted.bmp#
BOELE ST ERAE T

[C#]

using Microsoft.DirectX.Direct3D;

using System.Drawing;

Surface s = null;

PaletteEntry[] pal = new PaletteEntry[256];

// Set up the surface for our surface loader.

s = device.CreateOffscreenPlainSurface(32, 32, Format.ABR8G8BS8,
Pool.Default);

Surface k = TextureLoader.FromFile(device,

"FlagColorslnverted.bmp").GetSurfacelLevel(0);

SurfacelLoader.FromSurface(s, out pal, new Rectangle(0,0,9,9), k, out pal,

new Rectangle(0,0,9,9), Filter.Box, Color.AliceBlue.ToArgb());
1O I =BV R NV R 2§

(7R N ENT Y RO R VAVS R S 262 B
FEREPERR &, DA R T RGBS R 2 ), — ST RGO A et o IXASB i S 5 44
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LUK JE R 16 B &5 ib%, I HA Usagelti. I KSL )T S0 A frd A T3 i
INEE A*L AR E, XANRERE A AN, I HIX S AR AL T MIPI S 37 5 SCH (R
RS HE

N HICH#AIY, deviceti i E & IFAEE YL Device. JTR F W N A% 2 LARR ARG E S0 FF
X8R8GS8BS8 #% =t .

[C#]

//Check cube texture requirements.

CubeTextureRequirements tr = new CubeTextureRequirements();

tr.Format = Format.A8R8G8BS8;

TextureLoader.CheckCubeTextureRequirements(device, O,

Pool.Managed, out tr);

//Create texture.

CubeTexture cube = new CubeTexture( device, 16, 0, O, Format.X8R8G8BS8,
Pool.Managed );

BT B 1AM

B JEoR T BRI Mesh AR5 .
T HICH#Y, device B E & IE{ETH 4L Device.

[C#]

int numberVerts = 8;

short[] indices = {
0,1,2, // Front Face
1,3,2, // Front Face
4,5,6, // Back Face

6,5,7, // Back Face
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0,5,4, // Top Face
0,2,5, // Top Face
1,6,7, // Bottom Face
1,7,3, // Bottom Face
0,6,1, // Left Face
4,6,0, // Left Face
2,3,7, // Right Face
5,2,7 // Right Face

¥

Mesh mesh = new Mesh(numberVerts * 3, numberVerts, MeshFlags.Managed,

CustomVertex.PositionColored.Format, device);

using(VertexBuffer vb = mesh.VertexBuffer)

{

GraphicsStream data = vb.Lock(0, O, LockFlags.None);

data.Write(new CustomVertex.PositionColored(-1.0f, 1.0f, 1.0f,
0x00ff00ff));

data.Write(new CustomVertex.PositionColored(-1.0f, -1.0f, 1.0f,
0x00ff00ff));

data.Write(new CustomVertex.PositionColored(1.0f, 1.0f, 1.0f,
0x00ff00ff));

data.Write(new CustomVertex.PositionColored(1.0f, -1.0f, 1.0f,
0x00ff00ff));

data.Write(new CustomVertex.PositionColored(-1.0f, 1.0f, -1.0f,
0x00ff00ff));

data.Write(new CustomVertex.PositionColored(1.0f, 1.0f, -1.0f,
0x00ff00ff));

data.Write(new CustomVertex.PositionColored(-1.0f, -1.0f, -1.0f,
0x00ff00ff));

data.Write(new CustomVertex.PositionColored(1.0f, -1.0f, -1.0f,
0x00ff00ff));
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vb.Unlock();

using (IndexBuffer ib = mesh.IndexBuffer)

{

ib.SetData(indices, 0, LockFlags.None);

¥

e RAFE L ANBRARUR

B 730 T B AR — A DA B B — N S
JG & buffer ZEphastFHA3R, I HAEN— M B B R B AR AT
FHMC#ARRY, device#i g MIEAETE Y] Device. 7EiEGERUE, ARASHIAH .

[C#]

using Microsoft.DirectX.Direct3D;

Surface backbuffer = device.GetBackBuffer(0, 0, BackBufferType.Mono);
SurfacelLoader.Save("Screenshot.omp", ImageFileFormat.Bmp, backbuffer);

backbuffer.Dispose();

B itk 1M

BilF e T BRI — AN P

Wit 25 AN, MR AL

TEE’JC#W?% PR AR E 2 DL GBS R Meshs:il, adjacency&—14™
2 RS AR R 1) GraphlcsStream%WJ, device & — N IELEVE YL Device.

[C#]

SimplificationMesh simplifiedMesh = new SimplificationMesh(mesh,
adjacency);
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simplifiedMesh.ReduceVertices(mesh.NumberVertices - 25);

mesh.Dispose();
mesh = simplifiedMesh.Clone(simplifiedMesh.Options.Value,
simplifiedMesh.VertexFormat, device);

simplifiedMesh.Dispose();

R T

Clean a Mesh

BAT  EHMSENRGIEAF

AN B 1 AT E

730 T ERE AN TS

[C#]

EWE N RCHY, BRI —A VertexElement$ 2] k2 MG AR A . XA
A 4L VertexElement.VertexDeclarationEnd Ak o — NG &KL (GX
AN S TR B RSP LESE PR T s e # AN — )

{FHFT £ 7.1 Device Ml VertexElement#(41 kG 1 4> VertexDeclarationSZ4i .
AN ITCRE NS LG K A RSN RR BN W R . Flw, £ NoREmE T 12
bytes, X4 34 floats U4 HEA ] 4 bytes, HI(3 * sizeof(float) = 12).

// Create the vertex element array.
VertexElement[] elements = new VertexElement[]
{
new VertexElement(O, O, DeclarationType.Float3,
DeclarationMethod.Default,

DeclarationUsage.Position, 0),

new VertexElement(0O, 12, DeclarationType.Float3,

DeclarationMethod.Default,

DeclarationUsage.Normal, 0),
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new VertexElement(0, 24, DeclarationType.Float2,
DeclarationMethod.Default,

DeclarationUsage.TextureCoordinate, 0),

VertexElement.VertexDeclarationEnd

¥

// Use the vertex element array to create a vertex declaration.

VertexDeclaration decl = new VertexDeclaration(device, elements);

B2 EUEBRESTREAMRT | AR

B Foss T B GraphicsStream X % RIEH 7S, LA —A VertexBufferXf %l
IndexBuffers) % # #1324 .

B R RICH#RAS, — VertexBufferst G A8 H — A~ AT A8 2 T sk 4% 3C (FVF) Bk 4l A1)
@, XAFVEEA R hPositionNormalTexVertex Z5Fyikie . AF e i m s &
bytes J~F4iE I fibuffer 22 %% . — AN KT GraphicsStream R X %
g ml, HpEH T ARl fashontf . JE4IARS T, Wrrite J5iEid & N — AT A £ (1)
KA DU 2 .

Ja A8 (1) 25— o AR o T A AR 2 23l Uil GraphicsStream ] . P EBEEFR £
GraphicsStream.InternalDataJgPE, IR [\l—N8 [T Abuffer 22 gs 3l (145 455t .
WAL T, HHRE A F 1 PositionNormalTexVertex Zit kM54, X455
SR e/ xS SR NI NE o

[C#]
using System;
using Microsoft.DirectX;

using Microsoft.DirectX.Direct3D;

public struct PositionNormalTexVertex

{

public Vector3 Position;
public Vector3 Normal;

public float TuO, TvO;
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public static readonly VertexFormats FVF = VertexFormats.Position |
VertexFormats.Texturel;

¥

public class Example

{

public unsafe void GraphicsStreamReadWrite()

{
//Create a vertex buffer in the managed pool
VertexBuffer vb = new

VertexBuffer(typeof(PositionNormalTexVertex), 100, device, Usage.None,
PositionNormalTexVertex.FVF, Pool.Managed);

//First, fill an array of PositionNormalTexVertex elements with
data.

PositionNormalTexVertex[] vertices = new
PositionNormalTexVertex[50];

for(int i=0; i<50; i++)
{
//fill the vertices with some data...

vertices[i].Position = new Vector3(3f,4f,5f);

//The size of the verticies are 32-bytes each (float3 (12) +
float3 (12) + float(4) + float(4))

//To lock 50 verticies, the size of the lock would be 1600 (32 *
50)

GraphicsStream vbData = vb.Lock(0,1600,
LockFlags.None);

//copy the vertex data into the vertex buffer

vbData.Write(vertices);

//Unlock the VB
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vb.Unlock();

//This time, lock the entire VertexBuffer

vbData = vb.Lock(0, 3200, LockFlags.None);

//Cast the InternalDataPointer (a void pointer) to an array of
verticies

PositionNormalTexVertex* vbArray =
(PositionNormalTexVertex*) vbData.lInternalDataPointer;

for(int i=0; i<100; i++)

{
//perform some operations on the data
VbArray[i].TuO = i;
VbArray[i].TvO = vbArray[i].TuO * 2;
Console.WriteLine(vbArray[i].TvO.ToString());
}

//Unlock the buffer
vb.Unlock();

vb.Dispose();

¥

AH O 3 8
Read and Write VertexBuffer Data With Arrays

FHI3W  EEBARS R RAEFRE

BTyl T E A AR 78, UM —A VertexBufferst %1 IndexBufferX} % & #
14215
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T RICHICY, —A VertexBufferth % il — N vl 2R T A% 28 (FVF) 2Rk 1)
i, XAFVEEAE HPositionNormalTexVertex S5kgiseE . Jal s — 38
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[C#]
using System;
using Microsoft.DirectX;

using Microsoft.DirectX.Direct3D;

public struct PositionNormalTexVertex
{
public Vector3 Position;
public Vector3 Normal;
public float TuO, TvO;

public static readonly VertexFormats FVF = VertexFormats.Position |
VertexFormats.Texturel;

¥

public class Example

{

public void ArrayBasedReadWrite()

{
//Create a vertex buffer in the managed pool
VertexBuffer vb = new

VertexBuffer(typeof(PositionNormalTexVertex), 100, device, Usage.None,
PositionNormalTex1Vertex.FVF, Pool.Managed);

//Fill an array of the appropriate type with the VB data using
Lock()
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PositionNormalTexVertex[] vbData =
(PositionNormalTexVertex[]) vb.Lock(0, typeof(PositionNormalTexVertex),
LockFlags.None, 50);

for(int i=0; i<50; i++)

{
//set your vertices to something...
vbData[i].Position = new Vector3(2f,2f,2f);
vbData[i].Normal = new Vector3(1f,0f,0f);
vbData[i].TuO = i;
vbData[i].TvO = i;

}

//Unlock the vb before you can use it elsewhere

vb.Unlock();

//This lock overload simply locks the entire VB -- setting
ReadOnly can improve perf when reading a vertexbuffer

vbData = (PositionNormalTexVertex[]) vb.Lock(O,
LockFlags.ReadOnly);

for(int i=0; i<100; i++)
{
//read some vertex data

Console.WriteLine("Vertex " + i + "Tu: " +
vbData[i].TuO + ", Tv: " + vbData[i].Tv0);

¥

//Unlock the buffer

vb.Unlock();

vb.Dispose();
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GraphicsStreams
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[C#]

//Create and setup the sound device.
Device dev = new Device();

dev.SetCooperativelLevel(this,CooperativeLevel.Normal);

//Create and setup the buffer description.
BufferDescription buffer_desc = new BufferDescription();

buffer_desc.ControlEffects = true; //this has to be true to use effects.

buffer_desc.GlobalFocus = true; //play sound even if application loses focus.

//Create and setup the buffer for playing the sound.

SecondaryBuffer buffer = new SecondaryBuffer(
@"C:\WINDOWS\Media\ding.wav",
buffer_desc,

dev);

//Create an array of effects descriptions,
//set the effect objects to echo and chorus and
//set it in the buffer.

EffectDescription[] effects = new EffectDescription[2];
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effects[0].GuidEffectClass = DSoundHelper.StandardEchoGuid;
effects[1].GuidEffectClass = DSoundHelper.StandardChorusGuid;

buffer.SetEffects(effects);

//Play Buffer.

buffer.Play(0,BufferPlayFlags.Default);

R T

Use Effect Parameters

B2 AR USE

EACHILRIE T B4R ok 3T SecondaryBuffer il % 11— A B 6 % S5
AR B Wb [fbufferZZ i #4564 J& —A SecondaryBuffer/k BLLgph4e, &Lk A
F Add Effects to a SecondaryBuffer Object, X1 [a] /R EL5E 8 I AR S0 2,

[C#]

//Retrieve the effects object and
//the effect param sturctures and edit parameters.
EchoEffect echo = (EchoEffect)buffer.GetEffects(0);

EffectsEcho echo_params = echo.AllParameters;

echo_params.LeftDelay = 250.0f;
echo_params.RightDelay = 100.0f;
echo_params.Feedback = 85.0f;
echo_params.PanDelay = 1;

echo_params.WetDryMix = 50.0f;

ChorusEffect chorus = (ChorusEffect)buffer.GetEffects(1);

EffectsChorus chorus_params = chorus.AllParameters;
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chorus_params.Delay = 15.0f;

chorus_params.Depth = ChorusEffect.DepthMax;
chorus_params.Phase = ChorusEffect.PhaseNegative90;
chorus_params.Waveform = ChorusEffect.WaveSin;

chorus_params.WetDryMix = 50.0f;

//Set the new parameters and play the buffer.
echo.AllParameters = echo_params;
chorus.AllParameters = chorus_params;

buffer.Play(0,BufferPlayFlags.Default);

AH O 3 8
Add Effects to a SecondaryBuffer Object
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