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Implementing a set of Direct3D Functions on OpenGL
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Abstract

In this paper, we present an emulation library for the essential features and their API function
calls provided by Direct3D, the most actively used API for computer game-related application
programs on the MS-Windows-based desktop’s, with OpenGL library in the Linux environment.
In typical Linux-based systems, only the X window system and OpenGL graphics library are
available. There are lots of needs for this kind of emulation library to convert the
Direct3D-based game applications and user interfaces on these systems. Through carefully
selecting the essential API functions from the DirectX version 9.0, we obtained the prototype
implementation of that emulation library, to finally get the final full-scale DirectX
implementation. Our implementation currently covers 3D coordinate transformations, light and
material processing, texture mapping, simple animation features and more. We showed its
feasibility through successfully executing a set of Direct3D demonstration programs including

a real-world game character animation on our implementation.
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 IDirect3D9 (void)
¢ “IDirect3D9 (void)
s Release (void)

¢ CreateDevice (...)

202 IDirect3DDeviced Z|oE the 3
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» IDirect3DDevice9 (...
* “IDirect3DDevice9 (void)
* Release (void)
¢+ CreateVertexBuffer (...)
*  BeginScene (void)
*  EndScene (void)
¢ Clear (..)
¢ SetStreamSource (...)
¢ SetFVF (DWORD fvf)
¢ DrawPrimitive (...)
* Present (...)
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¢ SetTransform (...)
*  SetRenderState (...)
o SetTexture (...)

+  SetLight (..)
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+  SetMaterial (...)
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Direct3D device OpenGL states.
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Direct3D vertex buffer conversion
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IDirect3DDevice::SetRenderState(D3DRENDERST
ATETYPE state, DWORD value) {
// pre-processing

// main processing
... /* other cases */
if (state == D3DRS_ZENABLE) {
if (value == D3DZB_TRUE) {
glEnable(GL_DEPTH_TEST);
} else {
glDisable(GL_DEPTH_TEST);
}

... /* other cases */
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// post-processing

o7 Aol Ae Al AAZE =B BAEa
opie] B9 47 Al AR T A, v

of wigo] Bag A9k A g A A ol
3 A

It 011/‘1 HPE/‘] 293 ‘Zr‘ﬂic}(ambient

SetRenderState( D3DRS_AMBIENT, 0x800030FF );
// 0x800080FF is an RGBA value

o 2-& W4 247 OpenGL ol A= ts-5= 24
o
=

2ol slef g,

=
go T
A

N

float value = { 0.5F, 0.0F, 05F, 1.0F };
glLightModelfv( GL_LIGHT_MODEL_AMBIENT,

value );

IDirect3DDevice::SetRenderState(D3DRENDERST
ATETYPE state, DWORD value) {

// pre-processing

// main processing

... /* other cases */

if ( state == D3DRS_AMBIENT ) {
value[0] = RGBA_GETRED(value) / 235.0F;
value[1] = RGBA_GETGREEN(value) / 255.0F;
value[2] = RGBA_GETBLUE(value) / 255.0F;
value[3] = RGBA_GETALPHA (value) / 255.0F;
glLightModelfv(

GL_LIGHT_MODEL_AMBIENT, value );

... /* other cases */

// post-processing followed
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normal normal normal

point size point size point size
diffuse color diffuse color diffuse color
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texture coord #0 texture coord #0 texture coord 0

texture coord #1 texture coord #1 texture coord #1

texture coord #2 texture coord #2 texture coord 32

(a) Direct3DQ| FVF X% Hal

| position | position. | position |
| normal | sormal | normal |
| ‘point size | point size | ‘point size | .
| diffuse color | diffuse color | diffuse color |
| specular color | specular color | specular color |
| texture coord #0 | texture coord #0 | texture coord #0 |
| texture coord #1 | texture coord #1 | texture coord #1 |

|tumre|:onrr142 texture coord #2

texture coord #2 |
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IDirect3DDevice9::DrawPrimitive(
D3DPRIMITIVETYPE primitiveType,
UINT startVertex, UINT primitiveCount) {

// pre-processing

// main processing

// position values

switch (m_fvf & D3DFVF_POSITION_MASK) {
case D3DFVF_XYZ: // (x,y, z) ¥4
(3 A2l 3, vertex buffer A4)
break;
case D3DFVF XYZW: // (%, y, z, w) 84
. (Bld A8 3 vertex buffer A7)
break;
case D3DFVF_XYZRHW: // (x, v, z, 1/w) @2]
(9 2] &, vertex buffer A4)
break;
case D3DFVF_XYZBI:
. (Bld A8 3 vertex buffer A4)
break;
(71t 9= AE)...

// normal values

.. (omitted)

// point size values

.. (omitted)

// diffuse values

.. (omitted)

// specualr values

.. (omitted)

// texture coordinate values
.. (omitted)

// post-processing followed
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