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GPU˴̘̓̽̐˿̷̇̓ 



 

òᾢὋ ˯≈˞˃ʡ˨GPGPUǶGPŨ̓
̵̤Ǩ̖˳̓̀Ƿˈˁʡ˃ⱴӕʶ˨ 

éGPGPU˅ ˌҤʨǕ 

é ˧ ʾ 

é  

é Ƕ̥̘̍˶˷˲ˡẃᵶ ˋⱴӕǷ 

éῚʡ Ƕ̹˴̦̹̺ǒẠỌǷ 

éCUDA 

éGPGPU̍ ʧʮ˨ӂ  
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GPGPU˅ ˌҤʨǕ 

ò GPGPU 
é General -Purpose 

computation using GPUs  
é GPU˯ ʡʼ ṖΉ 

ò GPU 
é Graphics Processing Unit  
é Ӎ ╫ ˋ̟Ǩ̙˶˷˲ǎ
̣̗˺˻Ǩ̙ǶꞋˋLSIǷ 
ð NVIDIA: GeForce, Quadro , 

Tesla 
ð AMD(ATI): Radeon, FireGL, 

FireStream 
ð Intel: Intel HD Graphics  

é ֠Ǔ3D ӍǎHD╓ ǎ
Ӎ˸̓̃Ǩ̙ǒ̗̃Ǩ̙ǎetc.  
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GPGPÙ ˧ ʾ 

ò ṉ 

éἪ ǒ ᾷˇ᾿‗ẒӍ
╫ ˕ˋ ᵱ 

é GPU̟Ǩ̙˶˷˲ˋ
Ң˅̧̹̮̦̻̽̀Ң 

é Ӎ╫ ̧̽̋̉ˈʧʮ
˨ ѰΉˋ  

é ѰΉ˕ˋ ҩ  

 

̣̗˺˻Ǩ̙ 
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GPU˅CPUˋ  

1

10

100

1000

10000

G
F

L
O

P
S 

CPU

GPU

CPUǓ⅜ ỞꞋʩ
ʾǎⱢ
ǎ̮̻̑̃˲Ң˕
Ƕ ỞꞋʩ ҢǷ 

GPUǓ ╫ ˈ˥˨Ἢ  
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GPGPÙ ǶGPU˅CPUˋHWˋЌʡǷ 

ò GPU 

é ǓἪǶ100ǭǷ 

é˿̽̓˿Ǔ Ƕǭ2GHzǷ 

éṖΉ̃˲Ǔ ╦ 

é̘̺̉Ǩ̯̓̀ ┐  

éǶ ˈǷЪʲ˩ʼ˲Ǩ
˽̖˿̳̑ 

ò CPU 

é Ǔ Ƕǭ8Ƿ 

é˿̽̓˿ǓἪǶ2GHzǭǷ 

éṖΉ̃˲Ǔ ᾷ 

é˽̵̳̓̇ ┐  

éǶ Ԝ Ƿ ˋʟ˨
˲Ǩ˽̖˿̳̑ 

2010/10/02 ṖΉ үӖ ɡӘ ṖΉ̯̋̚Ǩ 

6 

GPU˴̘̓̽̐˿̷̇̓ 



̟Ǩ̙˶˷˲ˋ ȍ ˋ  

òGPUˋ Ͼ˅ʶ˨ṖΉ 

é ʩἪʡ 

éṖΉ ʩ ╦Ƕ ᴦʩ☿ˇʡǷ 

é ̱̲̺˲˿̋̉ʩ ʡ 

 

ò˲Ǩ˽̖˿̳̑ˋӣ ˈ˥ˀ˃ ϾˇṖΉ
ˌẗ˧ˁˁʟ˨ 

é ᴦˡ ̱̲̺˲˿̋̉ʩʟˀ˃˟ ʩ
ʾˈʬʬˇˀ˃ʪ˃ʡ˨ 
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Ὶʡ Ƕ̹˴̦̹̺ǒẠỌǷ 

òGPGPU ᴮ 
é̹̥̀˳̓˿̧̹̯̉̽̀̓̀ 

ðDirectX + HLSLǎOpenGL + GLSL 

é Ӎ╫ ˯ ʡ˃ṖΉ 
ðӍ ╫ ˋ ʩ Ƕ∂ ʩ Ƿ 

ðӍ ╫ ˅ ᴊḷˋˇʡכ ʩ ᶏʲ˩ˇʡǶή Ңʩ
Ὄˈה Ƿ 

òẚᾏ 
éCUDA, OpenCL, etc. 

ðCPUỞʮˋ̧̹̯̽̀̓̀ˈḂ˂ʡʼ 

éGPUˈ ҅ʴʼ̹˴̦̹̺ˡẠỌ 
ð ṖΉ̹˴̦̹̺ǎCUDA ҅ẠỌ 
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̹̥̀˳̓˿̧̹̯̉̽̀̓̀ˋ  

ò̹̥̀˳̓˿̉APIǶDirectX, OpenGL Ƿˈ˥˨
Ӎ╫ Ȉ̇˷Ǩ̐ẠỌǶHLSL, GLSLǷˈ˥˨ѰΉ 

void gpumain (){ 
    vec4 ColorA  = vec4(0.0, 0.0, 0.0, 0.0); vec4 ColorB  = vec4(0.0, 0.0, 0.0, 0.0);  
    vec2 TexA = vec2(0.0, 0.0); vec2 TexB = vec2(0.0, 0.0);  
    TexA.x = gl_FragCoord.x ; TexA.y = gl_FragCoord.y ; 
    TexB.x = gl_FragCoord.x ; TexB.y = gl_FragCoord.y ; 
    ColorA  = texRECT( texUnit0, TexA ); 
    ColorB  = texRECT( texUnit1, TexB ); 
    gl_FragColor  = F_ALPHA*ColorA  + F_BETA*ColorB ; 
} 

void main(){  
    glutInit ( &argc, argv ); 
    glutInitWindowSize (64,64); glutCreateWindow ("GpgpuHelloWorld "); 
    glGenFramebuffersEXT (1, &g_fb); 
    glBindFramebufferEXT (GL_FRAMEBUFFER_EXT, g_fb); 
    glGenTextures (4, g_nTexID); // create (reference to) a new texture  
    glBindTexture (opt1, texid ); 
    glTexParameteri (opt1, GL_TEXTURE_MIN_FILTER, GL_NEAREST); 
    glTexParameteri (......); 
    glTexImage2D(opt1, 0, opt2, width, height, 0, GL_RGBA, GL_FLOAT, 0);  
    ǰǰǶϳҡⱩ Ƿ 

̇˷Ǩ̐ẠỌ˯ ʡʼ ҨΉ
Ƕvc=a*va + b*vbǷˋ  

GPUˋ╫  
(GLSL) 

ԉ̤˿̻̋ˈ ʴ
˃Ἒʲ˩˨ 

CPUˋ╫  
(OpenGL) 
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̹̥̀˳̓˿̧̹̯̉̽̀̓̀ˋ  

ò̹̥̀˳̓˿̉APIǶDirectX, OpenGL Ƿˈ˥˨
Ӎ╫ Ȉ̇˷Ǩ̐ẠỌǶHLSL, GLSLǷˈ˥˨ѰΉ 

void gpumain (){ 
    vec4 ColorA  = vec4(0.0, 0.0, 0.0, 0.0); vec4 ColorB  = vec4(0.0, 0.0, 0.0, 0.0);  
    vec2 TexA = vec2(0.0, 0.0); vec2 TexB = vec2(0.0, 0.0);  
    TexA.x = gl_FragCoord.x ; TexA.y = gl_FragCoord.y ; 
    TexB.x = gl_FragCoord.x ; TexB.y = gl_FragCoord.y ; 
    ColorA  = texRECT( texUnit0, TexA ); 
    ColorB  = texRECT( texUnit1, TexB ); 
    gl_FragColor  = F_ALPHA*ColorA  + F_BETA*ColorB ; 
} 

void main(){  
    glutInit ( &argc, argv ); 
    glutInitWindowSize (64,64); glutCreateWindow ("GpgpuHelloWorld "); 
    glGenFramebuffersEXT (1, &g_fb); 
    glBindFramebufferEXT (GL_FRAMEBUFFER_EXT, g_fb); 
    glGenTextures (4, g_nTexID); // create (reference to) a new texture  
    glBindTexture (opt1, texid ); 
    glTexParameteri (opt1, GL_TEXTURE_MIN_FILTER, GL_NEAREST); 
    glTexParameteri (......); 
    glTexImage2D(opt1, 0, opt2, width, height, 0, GL_RGBA, GL_FLOAT, 0);  
    ǰǰǶϳҡⱩ Ƿ 

̇˷Ǩ̐ẠỌ˯ ʡʼ ҨΉ
Ƕvc=a*va + b*vbǷˋ  

GPUˋ╫  
(GLSL) 

ԉ̤˿̻̋ˈ ʴ
˃Ἒʲ˩˨ 

CPUˋ╫  
(OpenGL) 

Ȃ̧̹̯̽̀̓̀ˋ ʴʲȃʩ 
GPGPÙ ή ˋӂ Ƕ ᵪˋ꞉ӵǷ 
˅Ạˀ˃˟ӆẠ˄ˌˇʨˀʼ 

 
GPGPU ˋẠỌǶ̘̺̉Ǩ̯̓̀ẠỌˇˆǷˋẃᵶˇ

ˆ˟Ἒˬ˩ʼʩǎ ᵪˌʴˇʨˀʼ 
Ȳʰʰ˄ˌ֠ώ 
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