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DMP IP  
Â IP  

ü D/3D IP  

ü   

ü  

 

   
  

 

3D  
OpenGL ES 1.1  +  

PICA200 

3D  

PICA200Lite  (OpenGLES 1.1 ) 

SMAPH-S (OpenGLES 2.0/3.0 )  

2D  

 SMAPH-F (OpenVG 1.1 )  

3D/2D  

SMAPH-H  (OpenGLES/OpenVG) 

http://www.dmprof.com/d/jp/whatsnew.html#0511
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Khronos graphics API
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Access to 3D on Over 2 BILLION Devices 

300M Desktops / year  

1.9B Mobiles / year  

1B Browsers / year  

Source: Gartner (December 2013)  
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Cross Platform Challenge  

One family of 

GPUs 

One GPU on 

one OS 

One OS All Modern Platforms and GPUs 
Participation of key players  

Proven IP Framework  

Battle -tested cooperative model  

The drive  to not let the 3D industry fragment  
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OpenGL  
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DirectX  
11.1  

2004  2006  2008  2009  2010  2005  2007  2011  

Continuing OpenGL Innovation  

DirectX  
10.1  

OpenGL 2.0  OpenGL 2.1  OpenGL 3.0  

OpenGL 3.1  

DirectX  
9.0c  

DirectX  
10.0  

DirectX  
11  

OpenGL 3.2  

OpenGL 3.3/4.0  

OpenGL 4.1  

Bringing state -of - the -art 
functionality to cross -
platform graphics  

2012  

OpenGL 4.2  

OpenGL 4.3  

2013  

OpenGL 4.4  

2014  

OpenGL 4.5  

DirectX  
11.2  
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OpenGL 4.5  
Å  - Direct State Access (DSA) 

-  

Å  - Robustness 

- WebGL

GPU  

ÅDirectX11   

- OpenGL-Direct3D  

ÅOpenGL ES 3.1 API  

- OpenGL ES  

ÅMakeCurrent  

-  

Å  - Texture Barrier  

- Read-after -write(RAW)  
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GLSL 4.5  
ÅARB_derivative_control  

- (derivative)  

ÅARB_shader_texture_image_samples  

-  

- textureSamples (), imageSamples ()  

ÅARB_cull_distance  

- GLSL gl_CullDistance  gl_ClipDistance
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OpenGL ARB  
ÅARB_sparse_buffer  

- ARB_sparse_texture

 

ÅARB_pipeline_statistics_query  

- OpenGL  

- DirectX 11  

ÅARB_transform_feedback_overflow_quer  

-  

- DirectX 11  
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OpenGL 4.5 ð DirectX11  
ÅARB_conditional_render_inverted  

- BeginConditionalRender

 

ÅARB_get_texture_subimage  

-  

ÅARB_clip_control  

- D3D  

- Z  
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OpenGL 4.5 ð OpenGL ES 3.1  
ÅARB_ES3_1_compatibility  

- MemoryBarrierRegion  API  

- SSBO(Shader Storage Buffer Object ) (2^27)  

- GLSL ES version 310  

- r32f FP imageAtomicExchange  

- int , uint , bool mix()  

- GLSL  : gl_HelperInvocation  (

)  

- GLSL  
- gl_MaxSamples , gl_Max * ImageUniforms ,  

gl_MaxCombinedShaderOutputResources  

- atomic*  imageAtomic *  
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 - Direct State Access  

void Texture2D:: SetMagFilter ( GLenum filter)  

{  

    GLuint  oldTex ;  

    glGetIntegerv ( GL_TEXTURE_BINDING_2D, & oldTex );  

    glBindTexture ( GL_TEXTURE_2D, m_tex );  

    glTexParameteri ( GL_TEXTURE_2D, 

GL_TEXTURE_MAG_FILTER, filter);  

    glBindTexture ( GL_TEXTURE_2D, oldTex );  

}  

DSA  

DSA  
void Texture2D:: SetMagFilter ( Glenum filter)  

{  

    glTextureParameteri ( m_tex , GL_TEXTURE_MAG_FILTER, 

filter);  

}  
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EXT_direct_state_access  
ÅOpenGL 4.5   

Å  

- EXT  
- TextureParameterfEXT  - > TextureParameterf  

- VAO  
- glVertexArrayVertexBindingDivisorEXT - > glVertexArrayBindingDivisor  

- Texture Targer  
- Target glCreateTextures (<target >,)  

- z CUBE_MAP 3D  

ÅDSA  

-  glCreate *   
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 - Robustness 
ÅARB_robustness OpenGL 4.5  

- OpenGL ES KHR_robustness  

- OES  

Å API  

ÅGPU  

-  

Å  

-  

ÅWebGL  
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Safe API  

GLubyte  tooSmall [NOT_BIG_ENOUGH]; 

glReadPixels (0, 0, H, W, GL_RGBA, GL_UNSIGNED_BYTE, 

tooSmall );  

// CRASH  

GLubyte  tooSmall [NOT_BIG_ENOUGH]; 

glRead nPixels (0, 0, H, W, GL_RGBA, GL_UNSIGNED_BYTE,  

              sizeof  tooSmall , tooSmall );  

 

// No CRASH, glGetError () returns INVALID_OPERATION  

Robustness  

Robustness  
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Å  

while (!quit) {  

    DrawStuff ();  

    SwapBuffers ();  

    if ( glGetGraphicsResetStatus () != GL_NO_ERROR) {  

        quit = true;  

    }  

}  

DestroyContext ( glrc );  
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MakeCurrent  
Å MakeCurrent glFlush  

-  

Å WGL,GLX glFlush  

-  

- Flush  

ÅMakeCurrent   

 

 StartTimer ();  

for ( int  i = 0; i < iterations; ++i) {  

    DrawSimpleTriangle ();  

    wglMakeCurrent (context[i % 2]);  

}  

StopTimer ();  
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GLSL derivative Control  
ÅDerivative ócoarseó/ófineóGLSL  

ÅdFdxCoarse , dFdyCoarse  

-  

ÅdFdxFine , dFdyFine  

-  

- Default dFdx / dFdy  

ÅfwidthCoarse fwidthFine  

 

 2x2 Quad Fragment 

dFdxCoarse 

= 

= 

2x2 Quad Fragment  

dFdxFine = 

= dFdxFine 
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ARB_sparse_buffer  
Å  

- ARB_sparse_texture buffer  

-  

 

Create uncommitted buffer: glBufferStorage(,SPARSE_STORAGE_BIT_ARB) 

 

 

 

 

 

Make pages resident : glBufferPageCommitmentARB(, offset, size, GL_TRUE); 

 

GL_SPARSE_BUFFER_PAGE_SIZE_ARB 

offset  size 
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OpenGL ES  
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Å  

- GDC OpenGL ES 3.1  

-  

 

 

 

 

 

 

 

 

2002  
 Working 

Group  

Formed 

2003  

1.0 

2004  

1.1 

2007  

2.0 

2012  

3.0 

2014  

3.1 

Driver  

Update  

Silicon  

Update  

Silicon  

Update  

Driver  

Update  
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OpenGL ES 3.1  
ÅOpenGL 4.x  

- : Compute shaders, Indirect drawing 

-  

 

Å  

-  

- ES 2.0/3.0  

- OpenGL ES 3.0  

 

Å  

-  

-  
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OpenGL ES 3.1 
ÅCompute shaders ( ) 

- GPU

 

 

ÅDraw-Indirect  

-

 

 

Å Shader Object (SSO) 

-

 

Å  

 

Å  
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Compute Shader  
ÅGPU

 

-

 

ÅOpenGL ES  

- HW

 

-

HW  

ÅOpenGL ES  

-

 

-

 

 

 Image processing               Wave Simulation  

 AI Simulation                     Global Illumination  

Ray Tracing  
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Compute Shader   
Å

 

- glDispatchCompute() 

Å  (SSBOs) 

- UBO

128MB 

- Load/Store/Atomics

 

Å  

-  

-

 

-

 

 

 

 

Å

 

- Atomic counters  

- Shader Memory barriers 

- API Memory barriers 
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Draw-Indirect  
ÅGPU  

- GPU

 

- glDrawArraysIndirect() 

- glDrawElementsIndirect() 

- glDispatchComputeIndirect () 

 

ÅGPU

 

-  

- CPU/GPU  

glDrawArraysIndirect(mode, indirect); 

struct {                          
    uint    count;  
    uint    instanceCount;  
    uint    first;  
    uint    mustBeZero;                    
} DrawArraysIndirectCommand;   

GPU buffer object 
indirect 

offset 
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Shading Language  
Å  

- int  a[2][3][4 ];  

 

Å uniform location  

- layout(location=0) in vec4 position ; // vertex shader  example  

- layout(location=2) out vec4 diffuse; // fragment shader  example  

 

ÅShader  

- Extract, Insert, Reverse, pack/unpack, Count, LSB, MSB,  

- Extended precision support  

- frexp  / ldexp 

 

ÅShader helper invocation  

- bool  gl_HelperInvocation  
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Reference compiler  
ÅGLSL ES 3.1  

ÅCompute shaders 

- (minus arrays of arrays, coming soon) 

ÅImages 

ÅAtomic Counters  

ÅSSBOs 

ÅTexture Gather  

ÅTexture LOD  

ÅSSO 

 

$ glslangValidator  test.comp 

ERROR: 0:3: 'local_size' : too large; see gl_MaxComputeWorkGroupSize 

ERROR: 1 compilation errors.  No code generated. 

test.comp 

 

#version 310 es 

 

layout(local_size_z = 1000) in; 

 

void main() 

{ 

    barrier(); 

} 

See:  http://www.khronos.org/opengles/sdk/tools/Reference-Compiler/ 
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Google Android Extension Pack (AEP)  
ÅAndroid L mandates OpenGL ES 3.1  

- On every device 

ÅAndroid Extension Pack (AEP)  

- Set of OpenGL ES 3.1 extensions  

accessible through a single query 

ÅAEP includes OpenGL AAA gaming functionality  

- Tessellation 

- Geometry shaders  

- ASTC Texture Compression + moreé 
- https://www.khronos.org/registry/gles/extensions/ANDROID/ANDROID_extension_pack_es31a.txt  

ÅEnables AAA graphics effects  

- Global Illumination  

- Physically-based shading 

- Deferred rendering  

- HDR tone mapping 

- Smoke and particle effects  Epicõs Rivalry demo using full Unreal Engine 4 

Running in real -time on NVIDIA Tegra K1 with OpenGL ES 3.1 + AEP  

https://www.youtube.com/watch?v=jRr -G95GdaM  

https://www.khronos.org/registry/gles/extensions/ANDROID/ANDROID_extension_pack_es31a.txt
https://www.youtube.com/watch?v=jRr-G95GdaM
https://www.youtube.com/watch?v=jRr-G95GdaM
https://www.youtube.com/watch?v=jRr-G95GdaM
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OpenGL/OpenGL ES 
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OpenGL is a huge success 

http://time.com/2821769/directx-apple-metal-opengl/ 
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OpenGL needs to change  

http://richg42.blogspot.com/2014/05/things-that-drive-me-nuts-about-opengl.html 


