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Construction of Super High Speed Rendering Server using GPGPU
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_ We have _developed a
system whose calculation speed is more than
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CG
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ractical super high speed Computer Graphics rendering
undreds times faster than ordinal rendering systems by

CPU calculation, and going to provide the system through internet for designers to use high end
Computer Graphics images quickly and easily at design study.

We propose a hybrid rendering method of CPU calculation and GPU calculation. We extract small
process of heavy load calculation from total rendering process, and apply GPU calculation to the
heavy load process only. By calculating the rest using CPU huge branched operations by GPU is
avoided. We implemented these proposed method for GPU calculation to a global illumination rendering
software_based on path tracing method. We timed rendering calculation of several test images by the
GPU version of the software with a server system consisted of 7 GPUs, and got result of faster
hundreds times to thousands times than CPU version of the same software.
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GPGPU: General- purpose
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1 GPGPU Frend
140925 | occlusion 170901
150323 170905 | struct
151201 | F4a  Frend 170911
160608 170916
160625 | FrendBS: Breps 171001 | 3d
160921 | struct Indirect 171002 | partial rendering
160922 | occlusion 171008 | boxel
170630 | alloc delete 171009 | struct Indirect
(2) GPGPU
GPU
A | pre-processing
CPU loop (lpixels)
| perspective transformation
I
GPU % loop (rays)
c loop (polvgons)
| hidden surface removal on 1st order ray |
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CPU parallel (pixels)
GPU GPU loop (rays)
GPU loop (after 2nd order
loob (polveons)
O | hidden surface removal |
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| simple shading |
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| save result of indirect lighting
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GPU e} | read result of indirect lighting
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2 Frend GPGPU
140630 | CUDA GPUtest200 180205 | cuda
150712 | CUDA 180206 struct  device
150713 | CUDA 180207 | multi GPU
150810 | OpenMP 180208 | CUDA CPU
151218 | CUDA Nsight 180209 CPU GPU




180105 | scanline 180211 | CPU mtrl_d[]

180107 | scanline 180212 device  struct
180108 | col occ 180213 device  struct
180109 | struct Indirect 180220 device host
180110 180221 | device strncmp()
180111 | Rendering struct 180224 | Conc col occ() cpu

180112 callcall 180307 | Indirect col() Pre reflection()
180114 180308 rdl d[] device
180115 | Pre_reflection() 180309 | Indirect occ() kernel

180120 CPU 180310 | Indirect col() kernel

180121 call 180312 | Pre reflection() kernel

180122 | host device device 180315 antialiasing

180124 | CUDA 180316 GPU

180125 | CUDA 180317 | Indirect occ GPU
180126 struct  device 180409 | Indirect_col GPU
180127 | struct host device 180410 GPU
180128 | brepd  device 180412 | nGPU

180129 | acel d scan d indr d refld rimgd  device

O] ASP
GPU CPU
Intel® Xeon® CPU E5-2697 v2@2.70GHz GPU  NVIDIA Quadro K6000
2880 12GB 208GB/s 7 GPGPU
CUDA (Toolkit 8.0) OS  Windows10 64bit Visual Studio

Community 2015 Visual C++
GPGPU Frend
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3 Server Rendering

140713 | Server Rendering SR) 160402 | SR:
140907 | SR Batch Rendering 160403 | SR: Frend.exe
141104 | SR : Realtime 160509 | SR: Panorama In
141105 | SR FTP 160826 | SR:
141201 | SR: 160827 | SR:
141206 | SR: 171225 | SR: 2
141207 | SR work 180421 | SR: CPU
160331 | SR:
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