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13. fejezet

OpenCL - OpenGL Interop

Grafikus Processzorok Tudomanyos Célu Programozasa



Az Interoperabilitas fogalma Wimrar

« Minden kuilso eszkozt kezelo APl valahogy azonositja a fele
atadott memoriakat

A probléma ott kezdodik, amikor tobb API-nak kellene
egyuttmuikodnie, amik ugyan eszkozon tarolnak memoriakat

« Az interop lehetove teszi, hogy ne kelljen visszamasolni a
gazda oldalra memoriat, csak azért, hogy kicsereljik rajta az
API| azonositot.



Az Interoperabilitas fogalma isner

GPU Lab

A legtobb GPU-s Compute API lehetove teszi valamelyik grafikus
APIl-val valo interop-ot:

OpenCL eseteben a kovetkezokkel:
* OpenGL
* DirectX 9-10-11



OpenCL- OpenGL interop Wimnar

Most az OpenCL-OpenGL Interop legfontosabb lepéseit mutatjuk
be



OpenCL- OpenGL interop

Context létrehozas:

Eloszor altalaban a grafikus API-t kell inicializalni es abbol kell létrehozni a
compute API contextust:

cl int status;

auto glContext = wglGetCurrentContext();

auto gldc = wglGetCurrentDC();

cl context properties cps[] =

{
CL_GL_CONTEXT_KHR, (cl context properties) glContext,
CL_WGL_HDC_KHR, (cl context properties) gldc,
CL_CONTEXT_PLATFORM, (cl context properties)platform, © };

auto context = clCreateContext(cps, 1, &device, 0, 0, &status);
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OpenCL- OpenGL interop

Context létrehozas:

El6szor altalaban a grafikus API-t kell inicializalni és abbol kell létrehozni a
compute API contextust (ez a pelda most Windows):

A korabban létrehozott

cl int status; graflkus kontextus es
auto glContext = wglGetCur‘r‘entContext(), eszkoz kontextus
auto gldc = wglGetCurrentDC(); lekerdezese
cl_context_properties cps[] =

{

CL_GL_CONTEXT_KHR, (cl context properties) glContext,

CL_WGL_HDC_KHR, (cl context properties) gldc,

CL_CONTEXT_PLATFORM, (cl context properties)platform, © };
auto context = clCreateContext(cps, 1, &device, 0, 0, &status);
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OpenCL- OpenGL interop f!.':’:f,,’

Hasonloan linux alatt:

cl int status;

auto glContext = glXGetCurrentContext();
auto gldc = glXGetCurrentDisplay();

cl context properties cps[] =

{
CL_GL_CONTEXT_KHR, (cl context properties) glContext,
CL_GLX DISPLAY KHR, (cl context properties) gldc,
) CL_CONTEXT _PLATFORM, (cl context properties)platform, ©
J

auto context = clCreateContext(cps, 1, &device, 0, 0O,
&status);



OpenCL- OpenGL interop Wimnar

Hasonloan Apple esetén:
cl int status;

auto kCGLContext = CGLGetCurrentContext();
auto kCGLShareGroup = CGLGetShareGroup(kCGLContext);
cl context properties cps[] =

{

CL CONTEXT PROPERTY USE CGL SHAREGROUP APPLE,
(cI context properties) kCGLShareGroup, ©

}s
auto context = clCreateContext(cps, 0, 0, 0, 0, &status);



OpenCL- OpenGL interop fisnar

GPU Lab

A kovetezo lépes a bufferek megosztasa:

Itt is eloszor a grafikus API-ban hozzuk letre a buffert, és utana

azt adjuk at az OpenCL-nek, hogy 0 is csinaljon belole egy
buffert.



OpenCL- OpenGL interop Wimnar

GLuint glid;

glGenBuffers(1l, &glid);
glBindBuffer(GL ARRAY BUFFER, glid);

glBufferData(GL ARRAY BUFFER, size, pointer,
GL_STATIC_DRAW);

cl int status;

auto clid = clCreateFromGLBuffer( context,
CL_MEM_READ WRITE, glid, &status );
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OpenCL- OpenGL interop Wimnar

GLuint glid;

OpenGL buffer azonosito generalasa

glGenBuffers(1, &glid);*””/”’

glBindBuffer(GL_ARRAY BUFFER, glid);

glBufferData(GL ARRAY BUFFER, size, pointer,
GL_STATIC_DRAW);

cl int status;

auto clid = clCreateFromGLBuffer( context,
CL_MEM_READ WRITE, glid, &status );
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OpenCL- OpenGL interop Wimnar

GLuint glid;

Az OpenGL buffer tipusanak és adatainak megadasa

glGenBuffers(1l, &glid); ///
glBindBuffer(GL ARRAY BUFFER, glid);

glBufferData(GL ARRAY BUFFER, size, pointer,
GL_STATIC_DRAW);

cl int status;

auto clid = clCreateFromGLBuffer( context,
CL_MEM_READ WRITE, glid, &status );
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OpenCL- OpenGL interop Wimnar

GLuint glid;

glGenBuffers(1l, &glid);
glBindBuffer(GL ARRAY BUFFER, glid);

glBufferData(GL ARRAY BUFFER, size, pointer,
GL_STATIC_DRAW);

Az OpenCL buffer létrehozasa az OpenGL bufferbol

cl int status;

auto clid = clCreateFromGLBuffer( context,
CL_MEM_READ WRITE, glid, &status );
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OpenCL- OpenGL interop fisnar

GPU Lab

Mivel mindket API hasznalhatja ugyan azt a buffert,
intézkednunk kell, hogy ez egyszerre ne tortenhessen meg.

Mielott az OpenCL hasznalhatna a buffert, el kell kerni az

OpenGL-tol, eés miutan vegeztink a hasznalataval vissza kell
neki adni.
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OpenCL- OpenGL interop imar

clEnqueueAcquireGLObjects(queue, 1, &clid, 0, nullptr, nullptr);

clEnqueueNDRangeKernel( ... );

clEnqueueReleaseGLObjects( queue, 1, &clid, @, nullptr, nullptr );
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OpenCL- OpenGL interop Wimnar

Az OpenGL buffer "elkéréese"

clEnqueueAcquireGLObjects(queue, 1, &clid, 0, nullptr, nullptr);

=

clEnqueueNDRangeKernel( ... ); Hasznalat

clEnqueueReleaseGLObjects( queue, 1, &clid, @, nullptr, nullptr );

Az OpenGL buffer "visszaadasa”
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OpenCL- OpenGL interop (Wianar

De vegig az OpenCL azonositot hasznaljuk, hogy a bufferre
hivatkozzunk, hiszen ezek mint OpenCL hivasok!

clEnqueueAcquireGLObjects(queue, 1, @, nullptr, nullptr);

clEnqueueNDRangeKernel( ... );

clEnqueueReleaseGLObjects( queue, 1, 9, nullptr, nullptr );

17



OpenCL- OpenGL interop iener

Egy teljes lepés a programban valahogy i1gy nez ekkor ki:

clEnqueueAcquireGLObjects(...);
clEnqueueNDRangeKernel(...);
clEnqueueReleaseGLObjects(...);
clFinish(...);

glUseProgram(...);
glBindVertexArray(...);
glDrawArrays(...);
glFinish();
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OpenCL- OpenGL interop Wimnar

Egy teljes lepés a programban valahogy i1gy nez ekkor ki:

clEnqueueAcquireGLObjects(...); OpenCL elkéri, ir a bufferbe,

clEnqueueNDRangeKernel(...); = elengedi, es megvarjuk, amig
minden elinditott OpenCL

parancs véget er.

clEnqueueReleaseGLObjects(...);
clFinish(...);

glUseProgram(...); OpenGL rajzolasi beallitasok,
: . < rajzolas, es szintén

glBindVertexArray(...); megvariuk, amig minden

glDrawArrays(...); befejezodik

glFinish();
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