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code/nebula2/src/gfx2/nd3d9mesh_main.cc
void nD3D9Mesh::CreateVertexBuffer()
{

n_assert(this->vertexBufferByteSize > 0);
n_assert(0 == this->privVertexBuffer);

n_assert(0 == this->vertexBuffer);
if (ReadOnly & this->vertexUsage)
{

// this is a read-only mesh which will never be rendered
// and only read-accessed by the CPU, allocate private
// vertex buffer
this->privVertexBuffer = n_malloc(this->vertexBufferByteSize);
n_assert(this->privVertexBuffer);
b
else
{
nD3D9Server* gfxServer = (NnD3D9Server*)nGfxServer2::Instance();
n_assert(gfxServer->d3d9Device);
// this is either a WriteOnce or a WriteOnly vertex buffer,
// in both cases we create a D3D vertex buffer object
DWORD d3dUsage = D3DUSAGE_WRITEONLY;
D3DPOOL d3dPool = D3DPOOL_MANAGED;



this->d3dVBLockFlags = 0;
if (WriteOnly & this->vertexUsage)

{
d3dUsage = (D3DUSAGE_DYNAMIC | D3DUSAGE_WRITEONLY);
d3dPool = D3DPOOL_DEFAULT;
this->d3dVBLockFlags = D3DLOCK_DISCARD;

b

if (ReadWrite & this->vertexUsage)

{

d3dUsage = D3DUSAGE_DYNAMIC;
&nbsp; d3dPool = D3DPOOL_SYSTEMMEM;

b
if (RTPatch & this->vertexUsage)
{
d3dUsage |= D3DUSAGE_RTPATCHES;
b
if (PointSprite & this->vertexUsage)
{
d3dUsage |= D3DUSAGE_POINTS;
b

// create buffer with software processing flag
// if the NeedsVertexShader hint is enabled, and the d3d device
// has been created with software or mixed vertex processing
if (gfxServer->AreVertexShadersEmulated() && (NeedsVertexShader & this-
>vertexUsage))
{
d3dUsage |= D3DUSAGE_SOFTWAREPROCESSING;
d3dUsage &= ~D3DUSAGE_WRITEONLY;
d3dPool = D3DPOOL_SYSTEMMEM;
b
// create the vertex buffer
HRESULT hr = gfxServer->d3d9Device->CreateVertexBuffer(
this->vertexBufferByteSize,
d3dUsage,
0,
d3dPool,
&(this->vertexBuffer),
NULL);
n_dxtrace(hr, "CreateVertexBuffer() failed in nD3D9Mesh");
n_assert(this->vertexBuffer);



U5 Z =+ nD3D9Mesh ol 4 A2l ¥ 7 (Index Buffer)E A4 st= Z=YY .

code/nebula2/src/gfx2/nd3d9mesh_main.cc
void nD3D9Mesh::CreateIndexBuffer()

{
n_assert(this->indexBufferByteSize > 0);
n_assert(0 == this->indexBuffer);
n_assert(0 == this->privindexBuffer);

if (ReadOnly & this->indexUsage)

{

b

this->privindexBuffer = n_malloc(this->indexBufferByteSize);
n_assert(this->privindexBuffer);

else

{

nD3D9Server* gfxServer = (nD3D9Server*)nGfxServer2::Instance();
n_assert(gfxServer->d3d9Device);

DWORD d3dUsage = D3DUSAGE_WRITEONLY;
D3DPOOL d3dPool = D3DPOOL_MANAGED;
this->d3dIBLockFlags = 0;

if (WriteOnly & this->indexUsage)

{
d3dUsage = (D3DUSAGE_DYNAMIC | D3DUSAGE_WRITEONLY);
d3dPool = D3DPOOL_DEFAULT;
this->d3dIBLockFlags = D3DLOCK_DISCARD;

b
if (ReadWrite & this->indexUsage)

{
d3dUsage = D3DUSAGE_DYNAMIC;
d3dPool = D3DPOOL_SYSTEMMEM;

b
if (RTPatch & this->indexUsage)

{
d3dUsage |= D3DUSAGE_RTPATCHES;

b
if (PointSprite & this->indexUsage)
{
d3dUsage |= D3DUSAGE_POINTS;
b
// create buffer with software processing flag
// if the NeedsVertexShader hint is enabled, and the d3d device



// has been created with software or mixed vertex processing
if (gfxServer->AreVertexShadersEmulated() && (NeedsVertexShader & this-
>vertexUsage))
{
d3dUsage |= D3DUSAGE_SOFTWAREPROCESSING;
d3dUsage &= ~D3DUSAGE_WRITEONLY;
d3dPool = D3DPOOL_SYSTEMMEM;
b
HRESULT hr = gfxServer->d3d9Device->CreateIlndexBuffer(
this->indexBufferByteSize,
d3dUsage,
D3DFMT_INDEX16,
d3dPool,
&(this->indexBuffer),
NULL);
n_dxtrace(hr, "CreatelndexBuffer failed in nD3D9Mesh");
n_assert(this->indexBuffer);
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/] 2= A A~' 2= nGfxServer29] WIH 35 SalA A ot
tex = (nTexture2 *)refGfx2->NewTexture("mytexture");
if (tex->IsUnloaded())
{
int width, height;
width = height = 128;
// 16bit €23 A7d
&nbsp; tex->SetUsage(nTexture2::CreateEmpty);
tex->SetType(nTexture2:: TEXTURE_2D);
tex->SetWidth(width);
tex->SetHeight(height);
tex->SetFormat(nTexture2::A1R5G5B5);
tex->Load();

/] BT g aA o] s o 3L,
struct nTexture2::LockInfo surf;
if (tex->Lock(nTexture2::WriteOnly, 0, surf))
{
unsigned short *surface = (unsigned short *)surf.surfPointer;
for (unsigned int pixelByte=0; pixelByte < width*height; pixelByte++)
surface[pixelByte] = Oxffff;
tex->Unlock(0);
b

Nebula?] 7] 182 2 API+:= Direct3Do| P2 B A3 AAE A 3L7] ¢8| 4+= Direct3D2] API=

AFESHA H Yt o] wliEoll Nebulag] Blad A A2 AE A5 QE # o] 291 NewTexture()

&< nGfxServer2 229 WY Ut g2 AAE AT ool AT 9235 HA
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nTexture2"Lock() s TE=A WM E IAEE dol & F AFUH 2717F 1 v
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struct nTexture2::LockInfo surf;
tex->Lock(nTexture2::ReadOnly, 0, surf)
ushort *surface = (ushort*)surf.surfPointer;
ushort color = surface[x + y*surf.surfPitch];
tex->Unlock(0);

odo] 2E E 02 PO R thge) mudAs gol Wme e oln X HolHE YaH R 7
sh el dsun

/] 1ONA b2 elle} o] 9lofo] BAXE A,

// B2~ ] W (surface)ol] that LA E d=t},

nSurface *surface;

// 2271 W (surface)E ¥ 0] A .
tex->GetSurfacelLevel("/tmp/surface"”, 0, &surface);

[/ D& oln|A| HolEE HAHRE FAL,
surface->LoadFromMemory(imageData, dstFormat, width, height, imagePitch);
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nShader2* shader = gfxServer::NewShader("/resources/shader/metal0"/*NOH <Jl°]t] |4
2 O|F*/);
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N

gfx2/nshaderstate.h

enum Param

{
Model = 0, // matrix: the model matrix (aka World)
InvModel, // matrix: the inverse model matrix
View, // matrix: the view matrix
InvView, // matrix: the inverse view matrix
Projection, // matrix: the projection matrix
ModelView, // matrix: the model*view matrix
InvModelView, // matrix: the inverse of the model view matrix
ModelViewProjection, // matrix: the model*view*projection matrix

(A=)...

+



gfx2/nshaderstate.cc

static const char* StateTable[nShaderState::NumParameters] =
{

"Model",

"InvModel",

"View",

"InvView",

"Projection”,

"ModelView",

"InvModelView",

"ModelViewProjection",

(AEh)...
+

o3k Ex<do] & a3 7-$- StateTable[nShaderState::Model]= "Model"o] 2}=
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new nshapenode shape0
sel shape0

.setmesh "meshes:mymesh.n3d2"
.settexture "DiffMap0" "textures:tex01.dds"
.setshader "static"

sel ..
]
ohE el Bl g s AgetA] @8 A A Witel A Aol A E o] A/
HY H== 5o} 3l A5-I= AN Nebulad] 4-5-ol= B2A 5 A8 &= 7% shape ==&
A3 olle) 7 At R Fojsfof gt Foll A AT EA] BAHE XA 8L A9l

white.dds 34 ($nebula2/export/textures/system)= 7| E- 0 2 AL8-5lo] QAT E HEE H*%
of AFUth 4ol JA] gl o} wp7pA 2 HhEA] A7 o] Hojof 3f, Sl X EA] Ay
22 7§ static #lolt 7} AA o] o] AXE Ht),

Nebula®] =+ ¢t ## 3k b2 Fo] Ao 2= ahuto] vl QB AETL 7 7)) o]4e] 82X E 7HA =
3-+-4dtt. shite] nShapeNode= atuhe] el o Hojtnt Qe 5= AFU T o] DA dhrte] @

BHAETL 5 7Y o] ] Al (Material)& AHg-she 9ol = @ BAET} shvtolt et Ao MgntE
nShapeNodeE 7HA 7l FUth, tha2 dtvte] 2B 2 EV] tex01.dds$} tex02.ddse] + 7119] €24
BdS 7HA = Ao sl A F 71e] nShapeNodeE A4 3k Nebula =3I HE YU},

new nshapenode shape0
sel shape0

.setmesh "meshes:mymesh.n3d2"

# 3 WA 5

.setgroupindex 0

.settexture "DiffMap0" "textures:tex01.dds"
sel ..
new nshapenode shapel

sel shapel

.setmesh "meshes:mymesh.n3d2"

#F WA 15

.setgroupindex 1

.settexture "DiffMap0" "textures:tex02.dds"
sel ..
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dt]y 74 Z(Render Path) A ~H

Ao e A2 A 2'S o] &5 W e A A ARk dlold o] Rk AEE A o] 4ol

% AetA] %3 XML #lE} d& AMEsl A AT = glom = uf
od A= ddolgtar 31 $nebula2/data/shader &
Aow v Al JH7F EAFU T

e dx7_renderpath.xml
o dx9_renderpath.xml
e dx9hdr_renderpath.xml

duy A2 3de 28 2 3L A AT v ATHE gAdoA] AAE 5 dHUT e
$nebula2/data/scripts/startup.tcl 3} do A AEH HA2E DA = A=

a8 Jt=e] S 7Aoo 2 'dx9hdr_renderpath.xml' 91
AFH

ot &
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=
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if {[exists /sys/servers/gfx]} {
# GFX Ao A A28l 2e)g steo) Pa Ang dof e,
set featureSet [/sys/servers/gfx.getfeatureset]
if {($featureSet == "dx9") || ($featureSet == "dxoflt")} {
# DX9< A dat= 223 Jt=o] A5
/sys/servers/scene.setrenderpathfilename "renderpath:dx9hdr_renderpath.xml"
T else {
# DX9& A e e ¥ sheo] 49 mAY ol Zael ARg.
/sys/servers/scene.setrenderpathfilename "renderpath:dx7_renderpath.xml"

b
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<Shaders>

<Shader name="passes" file="shaders:passes.fx" />
<Shader name="phases" file="shaders:phases.fx" />
<Shader name="compose" file="shaders:hdr.fx" />
<Shader name="static" file="shaders:shaders.fx" />
<Shader name="static_atest" file="shaders:shaders.fx" />

(A=)
</Shaders>

Aot fx o] HE 51 o] th4l shader aliase}il olok7| et HA (AH)S AL8-8te] Be)7) HE=
H Ao ¥ LB AE dAu = dojde] A o] of7]o A FYrF Ut "static” 71 7122 Q)
dlolt 2 diffuse map¥ normal mapS 7M1= H%52 4#¢ o BAEZ Ay e uj AFEH = 4o

sk A ol o] 4lo]t]= 'shaders:shaders.fx' 3ol #7Fo] Hof AFUTH o] HA HAS AL

= A& HAS AREskE Zlo] A4 o A A o) st e of2] ] = REE] A A
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w3t A g ElZl(Render Target) = ©] @lt]d A= st o) 4] 24314 g ),

<RenderTarget name="SkyScene" format="X8R8G8B8" relSize="1.0" />
<RenderTarget name="Scene" format="X8R8G8B8" relSize="1.0" />
<RenderTarget name="Shadow" format="A8R8G8B8" relSize="1.0" />

<RenderTarget name="SceneScaled" format="X8R8G8B8" relSize="0.5" />
<RenderTarget name="BrightPass" format="X8R8G8B8" relSize="0.5" />

<Float4 name="Luminance" value="0.299 0.587 0.114 0.0" />
<Float4 name="Balance" value="1.01.01.0 1.0" />
<Float name="Saturation" value="1.0" />

<Float name="HdrBrightPassThreshold" value="1.0" />
<Float name="HdrBrightPassOffset" value="1.0"/>
<Float name="HdrBloomScale" value="1.0" />
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data/shaders/dx9hdr_renderpath.xml

<Section name="default" >
<!-- depth pass -->
<Pass name="depth" shader="passes" technique="tPassDepth"
renderTarget="Depth" clearColor="0.0 0.0 0.0 1.0" clearDepth="1.0" clearStencil="0">
<Phase name="depth" shader="phases" technique="tPhaseDepth"
sort="FrontToBack" lightMode="0ff">
<Sequence shader="static" technique="tStaticDepth"
shaderUpdates="Yes" mvpOnly="Yes" />
<Sequence shader="environment" technique="tStaticDepth"
shaderUpdates="No" mvpOnly="Yes" />



<!-- render scene into hdr render target -->
<Pass name="SceneOpaque" shader="passes" technique="tPassEnvironment"
renderTarget="Scene">
<Phase name="nolight" shader="phases" technique="tPhaseNoLight"
sort="FrontToBack" lightMode="0ff">
<Sequence shader="skybox" technique="tSkyboxColorHDR"
firstLightAlpha="No" mvpOnly="Yes" />
<Sequence shader="cubeskybox" technique="tCubeSkyboxColorHDR"
firstLightAlpha="No" mvpOnly="Yes" />
</Phase>
<Phase name="opaque" shader="phases" technique="tPhaseOpaque"
sort="FrontToBack" lightMode="Shader">
<Sequence shader="static" technique="tStaticColorHDRShadow"
firstLightAlpha="No" mvpOnly="Yes">
<Texture name="AmbientMap1" value="Shadow" />
</Sequence>
<Sequence shader="environment"
technique="tEnvironmentColorHDRShadow" firstLightAlpha="No" mvpOnly="Yes"/>
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1) Depth
2) Occlusion Query
3) Shadow



4) Sky

5) Copy Sky

6) Opaque

7) Alpha

8) Dwonscale Scene
9) Bright pass filter
10) Bright pass bloom source
11) Bloom1

12) Bloom2

13) Bloom3

14) Compose

15) 3D GUI

16) Post draw
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eLay out the contents of the depth buffer in an initial pass

eEnsures an overdraw of 1 for subsequent opaque pixels

e Helps with high-overdraw situations

e ...especially when longer shaders are involved

eRequires an extra geometry pass

eCan be optimized heavily though!

e Color writes disabled = faster depth-only throughput

e Use a reduced vertex structure (no need for binormal, tangent, color, texcoords)
e Use a reduced vertex shader (transform only - including skinning when needed)
eAlpha testing optimizations

e Use a reduced pixel shader for this: e.g. only fetch cut-out texture

e Disable alpha test after depth pass (change Z compare mode to EQUAL for those)

Reflection Sectionol] A4 ¥ o] 3= Pass+ th&3 54T}
1) Depth

2) Opaque
3) Depth Compose

Refraction Sectiondl] A7 ¥ o] 9l Passt v 25Ut}
1) Depth

2) Opaque
3) Depth compose
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4) nSceneServer::RenderScene() s+ 3=

5) nSceneServer::PresentScen() ¥
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void nSceneServer::RenderScene()

{

nGfxServer2* gfxServer = nGfxServer2::Instance();

// split nodes into shapes and lights
this->SplitNodes();

// NOTE: this must happen after make sure node resources are loaded
// because the reflection/refraction camera stuff depends on it
this->ValidateNodeResources();

// compute light scissor rectangles and clip planes
this->ComputeLightScissorsAndClipPlanes();

// sort shape nodes for optimal rendering
this->SortNodes();

// render camera nodes in scene
if (this->camerasEnabled)



this->RenderCameraScene();

/// reset light passes in shape groups between renderpath
for (inti = 0; i < this->shapeBucket.Size(); i++)
{
const nArray<ushort>& shapeArray = this->shapeBucket[i];
for (int j = 0; j < shapeArray.Size(); j++)
{
this->groupArray[shapeArray[j]].lightPass = 0;
b

// render final scene

PROFILER_START(this->profRenderPath);

int sectionIndex = this->renderPath.FindSectionIndex("default");
n_assert(-1 != sectionIndex);
this->DoRenderPath(this->renderPath.GetSection(sectionIndex));
PROFILER_STOP(this->profRenderPath);

// HACK...
this->gfxServerInBeginScene = gfxServer->BeginScene();

ol vl Al @A= thA] b9 A2 gy
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e Off - Light Off
e FFP - Fixed Function Pipeline
e Shader - DX9& X ¥3l= 198 =

<Section name="default" >
<!-- depth pass -->
<Pass name="depth" shader="passes" technique="tPassDepth"
renderTarget="Depth" clearColor="0.0 0.0 0.0 1.0" clearDepth="1.0" clearStencil="0">
<Phase name="depth" shader="phases" technique="tPhaseDepth"
sort="FrontToBack" lightMode="0ff">
<Sequence shader="static" technique="tStaticDepth" shaderUpdates="Yes"

mvpOnly="Yes" />

lightMode #to] OffQl 7 $-9l+= nSceneServer::DoRenderPath() &<l A
nSceneServer::RenderPhaseLightModeOff() &5 S =34 Fu o}

nebula2/src/scene/nsceneserver_redner.cc
void nSceneServer: :DoRenderPath(nRpSection& rpSection)
{
nGfxServer2* gfxServer = nGfxServer2::Instance();
int numPasses = rpSection.Begin();
int passindex;
for (passindex = 0; passlndex < numPasses; passindex++)
{
// for each phase...
nRpPass& curPass = rpSection.GetPass(passindex);

// check if this is the GUI pass, and gui is disabled...
if (curPass.GetDrawGui() && !this->GetGuiEnabled())



// don't render gui pass...
continue;

if (curPass.GetDrawShadows() !'= nRpPass::NoShadows)

{
PROFILER_START(this->profRenderShadow);
this->GatherShadowLights();
this->RenderShadow(curPass);
PROFILER_STOP(this->profRenderShadow);

b

else if (curPass.GetOcclusionQuery())

{
// perform light source occlusion query, this
// marks the light sources in the scene as occluded or not
this->DoOcclusionQuery();

b

else
{
// default case: render phases and sequences
int numPhases = curPass.Begin();
int phaselndex;
for (phaselndex = 0; phaselndex < numPhases; phaselndex++)

{
this->ffpLightingApplied = false;

// for each sequence...

nRpPhase& curPhase = curPass.GetPhase(phaselndex);

switch (curPhase.GetLightMode())

{

case nRpPhase:: Off:
this->RenderPhaseLightModeOff(curPhase);
break;

case nRpPhase::FFP:
this->RenderPhaseLightModeFFP(curPhase);
break;

case nRpPhase::Shader:
this->RenderPhaseLightModeShader(curPhase);
break;



curPass.End();

b

b

rpSection.End();
b
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void nSceneServer: :RenderPhaseLightModeOff(nRpPhase& curPhase)
{
nGfxServer2* gfxServer = nGfxServer2::Instance();
gfxServer->SetLightingType(nGfxServer2:: Off);

int numSeqgs = curPhase.Begin();
int segIndex;
for (segIndex = 0; segIndex < numSegs; seqlndex++)
{
// check if there is anything to render for the next sequence shader at all
nRpSequence& curSeq = curPhase.GetSequence(seqlndex);
bool shaderUpdatesEnabled = curSeq.GetShaderUpdatesEnabled();
int bucketIndex = curSeq.GetShaderBucketIndex();
n_assert(bucketindex >= 0);
const nArray<ushort>& shapeArray = this->shapeBucket[bucketIndex];
int numShapes = shapeArray.Size();
if (numShapes > 0)
{
int seqNumPasses
int seqPassIndex;
for (segPassIndex = 0; segPassindex < seqNumPasses; seqPassIndex++)

{

curSeq.Begin();

curSeq.BeginPass(seqPassindex);

// for each shape in bucket
nMaterialNode* prevShapeNode = 0;



int shapelndex;
for (shapelndex = 0; shapelndex < numShapes; shapelndex++)

{

const Group& shapeGroup = this->groupArray[shapeArray[shapelndex]];

n_assert(shapeGroup.renderContext-
>GetFlag(nRenderContext::ShapeVisible));

if (!shapeGroup.renderContext->GetFlag(nRenderContext::Occluded))

{

nMaterialNode* shapeNode = (nMaterialNode*)shapeGroup.sceneNode;

if (shapeNode != prevShapeNode)

{
// start a new instance set
shapeNode->ApplyShader(this);
shapeNode->ApplyGeometry(this);
WATCHER_ADD_INT(watchNumInstanceGroups, 1);

b
prevShapeNode = shapeNode;

// set modelview matrix for the shape
gfxServer->SetTransform(nGfxServer2::Model,
shapeGroup.modelTransform);

// set per-instance shader parameters
if (shaderUpdatesEnabled)
{

shapeNode->RenderShader(this, shapeGroup.renderContext);

b
this->RenderShapeLightModeOff(shapeGroup);

b
curSeq.EndPass();

b
curSeq.End();

b
curPhase.End();
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void nSceneServer: :RenderPhaseLightModeFFP(nRpPhase& curPhase)
{
nGfxServer2* gfxServer = nGfxServer2::Instance();
gfxServer->SetLightingType(nGfxServer2::FFP);
int numSeqs = curPhase.Begin();
int seqlndex;
for (seqIndex = 0; seqlndex < numSeqs; seqlndex++)
{
// check if there is anything to render for the next sequence shader at all
nRpSequence& curSeq = curPhase.GetSequence(seglndex);
bool shaderUpdatesEnabled = curSeq.GetShaderUpdatesEnabled();
int bucketIndex = curSeq.GetShaderBucketIndex();
n_assert(bucketIndex >= 0);
const nArray<ushort>& shapeArray = this->shapeBucket[bucketIndex];
int numShapes = shapeArray.Size();
if (numShapes > 0)
{
curSeq.Begin();

int seqNumPasses
int seqPasslIndex;
for (segPassIndex

{

curSeq.BeginPass(seqPassindex);

0; segPassIndex < seqNumPasses; seqPassIndex++)



// for each shape in bucket
int shapelndex;
nMaterialNode* prevShapeNode = 0;
for (shapelndex = 0; shapelndex < numShapes; shapelndex++)
{
const Group& shapeGroup = this->groupArray[shapeArray[shapelndex]];
n_assert(shapeGroup.renderContext-
>GetFlag(nRenderContext::ShapeVisible));
if (!shapeGroup.renderContext->GetFlag(nRenderContext::Occluded))
{
nMaterialNode* shapeNode = (nMaterialNode*)shapeGroup.sceneNode;
if (shapeNode != prevShapeNode)
{
// start a new instance set
shapeNode->ApplyShader(this);
shapeNode->ApplyGeometry(this);
WATCHER_ADD_INT(watchNumInstanceGroups, 1);
b
prevShapeNode = shapeNode;
// set modelview matrix for the shape
gfxServer->SetTransform(nGfxServer2::Model,
shapeGroup.modelTransform);
// set per-instance shader parameters
if (shaderUpdatesEnabled)
{
shapeNode->RenderShader(this, shapeGroup.renderContext);

b
this->RenderShapeLightModeFFP(shapeGroup);

b
curSeq.EndPass();

b
curSeq.End();

b
curPhase.End();

void nSceneServer::RenderShapeLightModeFFP(const Group& shapeGroup)
{

nGfxServer2* gfxServer = nGfxServer2::Instance();



vectord dummyShadowLightMask;

// Render with vertex-lighting and multiple light sources

if (this->obeyLightLinks)

{
// use light links, each shape render context is linked to
// all light render context which illuminate this shape,
// light links are provided by the application
gfxServer->ClearLights();
int numLights = shapeGroup.renderContext->GetNumLinks();
int lightIndex;

for (lightlndex = 0; lightIndex < n_min(numLights, nGfxServer2::MaxLights);
lightIndex++)

{
nRenderContext* lightRenderContext = shapeGroup.renderContext-
>GetLinkAt(lightIndex);

const Group& lightGroup = this->groupArray[lightRenderContext-
>GetSceneGrouplIndex()];
n_assert(lightRenderContext == lightGroup.renderContext);
n_assert(lightGroup.sceneNode->HasLight());
lightGroup.sceneNode->RenderLight(this, lightGroup.renderContext,
lightGroup.modelTransform);
lightGroup.sceneNode->ApplyLight(this, lightGroup.renderContext,
lightGroup.modelTransform, dummyShadowLightMask);
b
b
else if (this->ffpLightingApplied)
{
// ignore light links, each shape is influenced by each light
// Optimization: if lighting has been applied for this
// frame already, we don't need to do it again. This will only
// work if rendering doesn't go through light links though
gfxServer->ClearLights();
int numLights = this->lightArray.Size();
int lightIndex;
for (lightlndex = 0; lightIndex < n_min(numLights, nGfxServer2::MaxLights);
lightIndex++)

{
const Group& lightGroup = this->groupArray|[this-
>lightArray[lightIndex].groupIndex];
n_assert(lightGroup.sceneNode->HasLight());
lightGroup.sceneNode->RenderLight(this, lightGroup.renderContext,



lightGroup.modelTransform);
lightGroup.sceneNode->ApplyLight(this, lightGroup.renderContext,
lightGroup.modelTransform, dummyShadowLightMask);
b
this->ffpLightingApplied = true;
b
shapeGroup.sceneNode->RenderGeometry(this, shapeGroup.renderContext);
WATCHER_ADD_INT(watchNumlInstances, 1);

Aol & AHEE | 3
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void nSceneServer: :RenderPhaselLightModeShader(nRpPhase& curPhase)
{
nGfxServer2* gfxServer = nGfxServer2::Instance();
gfxServer->SetLightingType(nGfxServer2::Shader);
this->ffpLightingApplied = false;
// for each light...
int numLights = this->lightArray.Size();
int lightIndex;
for (lightIndex = 0; lightIndex < numLights; lightIndex++)
{
gfxServer->ClearLights();
const LightInfo& lightInfo = this->lightArray[lightIndex];
const Group& lightGroup = this->groupArray[lightInfo.groupIndex];
nRenderContext* lightRenderContext = lightGroup.renderContext;
n_assert(lightGroup.sceneNode->HasLight());
// do nothing if light is occluded
if (lightRenderContext->GetFlag(nRenderContext::Occluded))
{
// apply light state
lightGroup.sceneNode->ApplyLight(this, lightGroup.renderContext,
lightGroup.modelTransform, lightInfo.shadowLightMask);
// now iterate through sequences...
int numSeqgs = curPhase.Begin();
// NOTE: nRpPhase::Begin resets the scissor rect, thus this must happen
afterwards!
this->ApplyLightScissors(lightInfo);
this->ApplyLightClipPlanes(lightInfo);



int seqIndex;

for (segIndex = 0; seqlndex < numSeqs; seqlndex++)

{
// check if there is anything to render for the next sequence shader at all
nRpSequence& curSeq = curPhase.GetSequence(seglndex);
bool shaderUpdatesEnabled = curSeq.GetShaderUpdatesEnabled();
int bucketIndex = curSeq.GetShaderBucketIndex();
n_assert(bucketindex >= 0);
const nArray<ushort>& shapeArray = this->shapeBucket[bucketIndex];
int numShapes = shapeArray.Size();
if (numShapes > 0)
{

int seqNumPasses
int seqPasslIndex;
for (segPassIndex
{

curSeq.BeginPass(segPassindex);

// for each shape in bucket

int shapelndex;

nMaterialNode* prevShapeNode = 0;

for (shapelndex = 0; shapelndex < humShapes; shapelndex++)

{

curSeq.Begin();

0; segPassIindex < seqNumPasses; seqPassIindex++)

Group& shapeGroup = this->groupArray[shapeArray[shapelndex]];
n_assert(shapeGroup.renderContext-
>GetFlag(nRenderContext::ShapeVisible));
// don't render if shape is occluded
if ('shapeGroup.renderContext->GetFlag(nRenderContext::Occluded))
{
// don't render if shape not lit by current light
bool shapelnfluencedByLight = true;
if (this->obeyLightLinks)
{
shapelnfluencedByLight = this->IsShapelLitByLight(shapeGroup,
lightGroup);
b
if (shapelnfluencedByLight)
{
nMaterialNode* shapeNode =
(nMaterialNode*)shapeGroup.sceneNode;
if (shapeNode != prevShapeNode)
{

// start a new instance set



shapeNode->ApplyShader(this);
shapeNode->ApplyGeometry(this);
WATCHER_ADD_INT(watchNumInstanceGroups, 1);

b

prevShapeNode = shapeNode;

// set modelview matrix for the shape

gfxServer->SetTransform(nGfxServer2: :Model,
shapeGroup.modelTransform);

// set per-instance shader parameters

if (shaderUpdatesEnabled)

{

shapeNode->RenderShader(this, shapeGroup.renderContext);

b
lightGroup.sceneNode->RenderLight(this,

lightGroup.renderContext,
lightGroup.modelTransform);
this->RenderShapelLightModeShader(shapeGroup, curSeq);

b
curSeq.EndPass();

b
&nbsp; curSeq.End();

b

b
curPhase.End();

b
this->ResetLightScissorsAndClipPlanes();

5) k7l
Ao g o] vpAuk ghA 2 o] AR} A 8= G A QY (Direct3D Z 52 A S0 =
IDirect3DDevice9: :Present() API7} & &g Ut})

void nSceneServer::PresentScene()

{

nGfxServer2* gfxServer = nGfxServer2::Instance();
if (this->gfxServerInBeginScene)

{
if (this->renderDebug)

{



this->DebugRenderLightScissors();
this->DebugRenderShapes();
b
if (this->perfGuiEnabled)
{
this->DebugRenderPerfGui();
b
gfxServer->DrawTextBuffer();
gfxServer->EndScene();
gfxServer->PresentScene();
b
gfxServer->EndFrame();
PROFILER_STOP(this->profFrame);

Scene -=(Scene Node)*} @3
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nTransformNode Z 3|~

nebula2/src/scene/ntransformnode_main.cc

bool nTransformNode::RenderTransform(nSceneServer* sceneServer,
nRenderContext* renderContext,
const matrix44& parentMatrix)



n_assert(sceneServer);
n_assert(renderContext);

this->InvokeAnimators(nAnimator::Transform, renderContext);
if (this->GetLockViewer())
{
// handle lock to viewer
const matrix44& viewMatrix = nGfxServer2::Instance()-
>GetTransform(nGfxServer2::InvView);
matrix44 m = this->tform.getmatrix();
m = m * parentMatrix;
m.M41 = viewMatrix.M41;
m.M42 = viewMatrix.M42;
m.M43 = viewMatrix.M43;
sceneServer->SetModelTransform(m);

by

else

{

// default case
sceneServer->SetModelTransform(this->tform.getmatrix() * parentMatrix);

b

return true;

nAbstractShaderNode =~
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nebula2/src/scene/nabstractshadernode_main.cc
bool nAbstractShaderNode::LoadTexture(int index)

{
TexNode& texNode = this->texNodeArray[index];
if ((texNode.refTexture.isvalid()) && (!texNode.texName.IsEmpty()))
{
// load only if the texture is used in the shader
if (this->IsTextureUsed(texNode.shaderParameter))
{
nTexture2* tex = nGfxServer2::Instance()->NewTexture(texNode.texName);
n_assert(tex);



if (1tex->IsLoaded())
{
tex->SetFilename(texNode.texName);
if ('tex->Load())
{
n_printf("nAbstractShaderNode: Error loading texture '%s'\n",
texNode.texName.Get());
return false;

b

texNode.refTexture = tex;
this->shaderParams.SetArg(texNode.shaderParameter, nShaderArg(tex));

b
b

return true;

nMaterialNode =3~

nebula2/src/scene/nmaterialnode_main.cc
bool nMaterialNode::LoadShader()
{

n_assert(!this->shaderName.IsEmpty());

if ('this->refShader.isvalid())

{
const nRenderPath2* renderPath = nSceneServer::Instance()->GetRenderPath();
n_assert(renderPath);
int shaderIndex = renderPath->FindShaderIndex(this->shaderName);
n_assert2(-1 != shaderIndex, nString("Shader \"" + this->shaderName + "\" not

found in \"" + renderPath->GetFilename() + "\"").Get());

const nRpShader& rpShader = renderPath->GetShader(shaderIndex);
this->shaderlndex = rpShader.GetBucketIndex();
this->refShader = rpShader.GetShader();
this->refShader->AddRef();

b

return true;



nebula2/src/scene/nmaterialnode_main.cc

bool nMaterialNode: :RenderShader(nSceneServer* sceneServer, nRenderContext*
renderContext)

{

nShader2* shader = this->refShader;
nGfxServer2* gfxServer = nGfxServer2::Instance();

n_assert(sceneServer);
n_assert(renderContext);

// invoke shader manipulators

if (this->GetNumAnimators() > 0)

{
this->InvokeAnimators(nAnimator::Shader, renderContext);
shader->SetParams(this->shaderParams);

// set shader override parameters from render context (set directly by application)
shader->SetParams(renderContext->GetShaderOverrides());

return true;
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nebula2/inc/scene/nshapenode.h
inline

bool

nShapeNode::HasGeometry() const

{

return true;



nebula2/src/scene/nshapenode_main.cc

bool nShapeNode::LoadMesh()

{
if ((1this->refMesh.isvalid()) && (!this->meshName.IsEmpty()))
{

// append mesh usage to mesh resource name
nString resourceName;
resourceName.Format("%s_%d", this->meshName.Get(), this->GetMeshUsage());

// get a new or shared mesh
nMesh2* mesh = nGfxServer2::Instance()->NewMesh(resourceName);
n_assert(mesh);
if (!mesh->IsLoaded())
{
mesh->SetFilename(this->meshName);
mesh->SetUsage(this->GetMeshUsage());

if (this->refMeshResourcelLoader.isvalid())

{

mesh->SetResourcelLoader(this->refMeshResourceLoader.getname());

if (!mesh->Load())

{
n_printf("nMeshNode: Error loading mesh '%s'\n", this->meshName.Get());
mesh->Release();
return false;

b

this->refMesh = mesh;
this->SetLocalBox(this->refMesh->Group(this->groupIndex).GetBoundingBox());
b

return true;

nebula2/src/scene/nshapenode_main.cc
bool
nShapeNode::ApplyGeometry(nSceneServer* /*sceneServer*/)

{



nGfxServer2* gfxServer = nGfxServer2::Instance();
n_assert(this->refMesh->1IsValid());

// set mesh, vertex and index range

gfxServer->SetMesh(this->refMesh, this->refMesh);

const nMeshGroup& curGroup = this->refMesh->Group(this->grouplndex);
gfxServer->SetVertexRange(curGroup.GetFirstVertex(), curGroup.GetNumVertices());
gfxServer->SetIndexRange(curGroup.GetFirstIndex(), curGroup.GetNumIndices());
return true;

nebula2/src/scene/nshapenode_main.cc
bool hShapeNode::RenderGeometry(nSceneServer* /*sceneServer*/, nRenderContext*
/*renderContext*/)

{
nGfxServer2::Instance()->DrawlndexedNS(nGfxServer2::TriangleList);
return true;
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nFloat4 wind = { 1.0f, 0.0f, 0.0f, 0.5f };

nVariable::Handle timeHandle = varServer->GetVariableHandleByName("time");
nVariable::Handle oneHandle = varServer->GetVariableHandleByName("one");
nVariable::Handle windHandle = varServer->GetVariableHandleByName("wind");
renderContext.AddVariable(nVariable(timeHandle, 0.5f));
renderContext.AddVariable(nVariable(oneHandle, 1.0f));
renderContext.AddVariable(nVariable(windHandle, wind));

// Specify the root node to render context.

// Note that render context can be only specified on the root node of
// scene nodes

renderContext.SetRootNode(rootNode.get());
rootNode->RenderContextCreated(&renderContext);
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renderContext.GetVariable(timeHandle)->SetFloat((float)time);
renderContext.SetFrameld(frameld++);

// AEE A AES FUAWE A,
if (sceneServer->BeginScene(viewMatrix))
{
sceneServer->Attach(&renderContext);
sceneServer->EndScene();
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code/nebula2/src/nature/nswingshapenode_main.cc
bool hSwingShapeNode::RenderShader(nSceneServer* sceneServer, nRenderContext*
renderContext)

{
if (nMaterialNode::RenderShader(sceneServer, renderContext))
{
[/ A" QU 2ES ALG-Sto] uhghe] Wkt A7) o] g ghs =t
nVariable* timeVar = renderContext->GetVariable(this->timeVarHandle);
nVariable* windVar = renderContext->GetVariable(this->windVarHandle);
&nbsp; n_assert(timeVar && windVar);



nTime time = (nTime)timeVar->GetFloat();
const nFloat4& wind = windVar->GetFloat4();

// vk g e s TR,
vector3 windVec(wind.x, wind.y, wind.z);

b

H]5+4 =E=o] 4= nVariableHandle 12282~ 3hS AFE-8l| A AT = Zi HAERAYH 54 W HolH
(nVariable)E ¥o] & 4= 3lem o WM HoJH oA thA] 443 do gate] Ao ghes 2ol
QA HYH

o] =04 nSwingShapeNode Z &~ A|7F3) vigho] tidt AES 7 WG A] o] & AES
EeA S8 ZEI ] A E AZF nkgtel gk dlol Bl %kl timeVarst winVar @S dol A
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code/nebula2/src/variable/nvariableserver_main.cc
nVariable::Handle nVariableServer::GetVariableHandleByName(const char* varName)

{

n_assert(varName);

[/ Fo1R o] 54 dWEo] ojn] EAst=A] WA e
nVariable::Handle varHandle = this->FindVariableHandleByName(varName);
if (nVariable::InvalidHandle != varHandle)
{
return varHandle;
b
else
{
[/ A ZE H HolBHE AEF 55
VariableDeclaration newDecl(varName);
this->registry.Append(newDecl);
return this->registry.Size() - 1;
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code/nebula2/inc/nature/nswingshapenode.h

class nSwingShapeNode : public nShapeNode
{

private:
/] AL gkell g s,
nVariable::Handle timeVarHandle;
/] vk Al7]e] gigk A E.
nVariable::Handle windVarHandle;
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code/nebula2/src/nature/nswingshapenode_main.cc
bool nSwingShapeNode: :LoadResources()

{
if (nShapeNode::LoadResources())

{

[/ A3l g S o &0

this->timeVarHandle = nVariableServer::Instance()-
>GetVariableHandleByName("time");

/] vrgel tig dES Ao &t

this->windVarHandle = nVariableServer::Instance()-
>GetVariableHandleByName("wind");

return true;

b

return false;
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<!-- perform occlusion culling -->
<Pass name="occlusionQuery" occlusionQuery="Yes" />
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nebula2/src/scene/nsceneserver_render.cc
void nSceneServer::DoRenderPath(nRpSection& rpSection)

{



nGfxServer2* gfxServer = nGfxServer2::Instance();
int numPasses = rpSection.Begin();
int passindex;
for (passindex = 0; passlndex < numPasses; passindex++)
{
// for each phase...
nRpPass& curPass = rpSection.GetPass(passindex);

// check if this is the GUI pass, and gui is disabled...
if (curPass.GetDrawGui() && !this->GetGuiEnabled())
{

// don't render gui pass...

continue;

if (curPass.GetDrawShadows() !'= nRpPass::NoShadows)

{
PROFILER_START(this->profRenderShadow);
this->GatherShadowLights();
this->RenderShadow(curPass);
PROFILER_STOP(this->profRenderShadow);

b

else if (curPass.GetOcclusionQuery())

{

// perform light source occlusion query, this
// marks the light sources in the scene as occluded or not
this->DoOcclusionQuery();

b

else

{

b
rpSection.End();

nebula2/src/scene/nsceneserver_occlusion.cc
void nSceneServer::DoOcclusionQuery()

{
PROFILER_START(this->profOcclusion);



n_assert(this->occlusionQuery);

if (this->occlusionQueryEnabled)

{

nGfxServer2* gfxServer = nGfxServer2::Instance();

// get current viewer position, NOTE: move the viewer position

// into the screen onto the near plane since the occlusion check

// needs to check whether the viewer is inside the occlusion bounding box
// to check, if we don't account for the near plane then the front plane

// of the occlusion plane might be clipped which would return 0 drawn pixels
// when the object really isn't occluded (simply turning off back face

// culling won't help either in some cases!)

// FIXME: hmm, this method sucks... better to check viewer position against

// a slightly scaled bounding box in IssueOcclusionQuery()!

const vector3& viewerPos = gfxServer-
>GetTransform(nGfxServer2::InvView).pos_component();

if (gfxServer->BeginScene())

{

// only update ModelViewProjection matrix in shaders...
gfxServer->SetHint(nGfxServer2::MvpOnly, true);

// issue queries...
this->occlusionQuery->Begin();
int num = this->rootArray.Size();
for (inti =0; i < num; i++)
{
Group& group = this->groupArray[this->rootArray[i]];
if (group.renderContext->GetFlag(nRenderContext::DoOcclusionQuery))

{

this->IssueOcclusionQuery(group, viewerPos);

b

this->occlusionQuery->End();

// get query results...

// (NOTE: we could split this out and query the results

// later, since the query will run in parallel to the CPU...

// if only we had something useful todo in the meantime)

int numQueries = this->occlusionQuery->GetNumQueries();

for (int queryIndex = 0; querylndex < numQueries; querylndex++)



bool occluded = this->occlusionQuery->GetOcclusionStatus(queryIndex);

if (occluded)

{
Group* group = (Group*)this->occlusionQuery->GetUserData(queryIndex);
group->renderContext->SetFlag(nRenderContext: :Occluded, true);
WATCHER_ADD_INT(watchNumOccluded, 1);

b

else

{
WATCHER_ADD_INT(watchNumNotOccluded, 1);

by

this->occlusionQuery->Clear();

gfxServer->SetHint(nGfxServer2::MvpOnly, false);
gfxServer->EndScene();

b
PROFILER_STOP(this->profOcclusion);

nebula2/src/scene/nsceneserver_occlusion.cc

void nSceneServer::IssueOcclusionQuery(Group& group, const vector3& viewerPos)

{

nSceneNode* sceneNode = group.sceneNode;
n_assert(sceneNode);

// initialize occlusion flags
group.renderContext->SetFlag(nRenderContext::Occluded, false);

// special case light:

if (sceneNode->HasLight())

{
// don't do occlusion check for directional light
nLightNode* lightNode = (nLightNode*)sceneNode;
if (nLight::Directional == lightNode->GetType())
{

return;



// get conservative bounding boxes in global space, the first for

// the occlusion check is grown a little to prevent that the object

// occludes itself, the second checks if the viewer is in the bounding
// box, and if yes, no occlusion check is done

const bbox3& globalBox = group.renderContext->GetGlobalBox();

// check whether the bounding box is very small in one or more dimensions
// which may lead to z-buffer artifacts during the occlusion check, in that
// case, don't do an occlusion query for this object

// FIXME: could also be done once at load time in Mangalore...

vector3 extents = globalBox.extents();

if (extents.x < 0.001f || extents.y < 0.001f || extents.z < 0.001f)

{

return;

bbox3 viewerCheckBox(globalBox.center(), globalBox.extents() * 1.2f);

// check if viewer position is inside current bounding box,

// if yes, don't perform occlusion check

if (lviewerCheckBox.contains(viewerPos))

{
bbox3 occlusionBox(globalBox.center(), globalBox.extents() * 1.1f);
// convert back to a matrix for shape rendering
matrix44 occlusionShapeMatrix = occlusionBox.to_matrix44();
this->occlusionQuery->AddShapeQuery(nGfxServer2::Box, occlusionShapeMatrix,

&group);
b
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void nD3D90cclusionQuery::AddShapeQuery(nGfxServer2::ShapeType type, const
matrix44& modelMatrix, const void* userData)
{

n_assert(this->inBegin);

HRESULT hr;

// create a new query
nD3D9Server* d3d9Server = (nD3D9Server*)nGfxServer2::Instance();



IDirect3DDevice9* d3d9Dev
n_assert(d3d9Dev);

d3d9Server->d3d9Device;

IDirect3DQuery9* d3dQuery = 0;
hr = d3d9Dev->CreateQuery(D3DQUERYTYPE_OCCLUSION, &d3dQuery);
if (SUCCEEDED(hr))
{
// store query so we can check its status later
Query newQuery;
newQuery.d3dQuery = d3dQuery;
newQuery.userData = userData;
this->queryArray.Append(newQuery);

// start the query
hr = d3dQuery->Issue(D3DISSUE_BEGIN);
n_assert(SUCCEEDED(hr));

// render the shape to check for
d3d9Server->DrawShapeNS(type, modelMatrix);

// tell the query that we're done, note that this is an asynchronous
// query, so we'll get the result later in GetOcclusionStatus()
hr = d3dQuery->Issue(D3DISSUE_END);
n_assert(SUCCEEDED(hr));

b

else if (D3DERR_NOTAVAILABLE)

{
// hmm, maybe no occlusion queries on this device...
// just store a null pointer, we'll just simulate a failed query later on
Query newQuery;
newQuery.d3dQuery = 0;
newQuery.userData = userData;
this->queryArray.Append(newQuery);

b

else

{
// an error...
n_dxtrace(hr, "nD3D90cclusionQuery::AddShapeQuery(): CreateQuery failed!");
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void nD3D9Server::DrawShapeNS(ShapeType type, const matrix44& model)
{
n_assert(0 !'= this->shapeMeshes[type]);
this->PushTransform(nGfxServer2::Model, model);
this->refShader->CommitChanges();
HRESULT hr = this->shapeMeshes[type]->DrawSubset(0);
n_dxtrace(hr, "DrawSubset() failed in nD3D9Server::DrawShape()");
this->PopTransform(nGfxServer2::Model);
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bool nD3D90cclusionQuery::GetOcclusionStatus(int queryIndex)
{
n_assert(!this->inBegin);
Query& query = this->queryArray[queryIndex];
IDirect3DQuery9* d3dQuery = query.d3dQuery;
if (0 == d3dQuery)
{
// special case: no occlusion query available on this device,
// always return that we're not occluded
return false;
b
// an occlusion query returns the number of pixels which have passed
// the z test in a DWORD
DWORD numVisiblePixels = 0;
n_assert(d3dQuery->GetDataSize() == sizeof(DWORD));

// note: this method may return S_OK, S_FALSE or D3DERR_DEVICELOST.
// S_FALSE is not considered an error!

HRESULT hr;

do

{
hr = d3dQuery->GetData(&numVisiblePixels, sizeof(DWORD), D3DGETDATA_FLUSH);



b
while (hr == S_FALSE);

// return true if we're fully occluded
return (numVisiblePixels == 0);
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