
ॻ͖ࠐ·ΕΔͱ࣮͞ߦΕɺ࣮݁ͨ͠ߦՌΛ Output ʹ
ఆͨ͠ࢦ Data Gear ʹॻ͖ग़͠Λ͏ߦɻCode Gear

ͷҾ਺Ͱ͋Δ next͕࣋ͭҾ਺ͷ Data Gear͕ Out-

put Data Gear ͱͳΔɻ
ॻ͖ग़͠ॲཧ͸ Data Gear ͷ Queue ͔Βɺґଘ
Δ͋ʹ܎ؔ Task Λࢀর͢Δɻࢀরͨ͠ Task ͕࣋ͭ
ඞཁͳʹߦ࣮ Input Data Gear Χ΢ϯλͷσΫϦϝ
ϯτΛ͏ߦɻΧ΢ϯλ͕ 0ʹͳΔͱ Task ͕଴͍ͬͯ
Δ Input Data Gear ͕ଗͬͨ͜ͱʹͳΓɺͦͷ Task

Λ TaskManager ༝Ͱܦ ΕΔ͞ߦ࣮ Worker ʹૹ৴
͢Δɻ

10. Gears OS ͷධՁ

10.1 ࣮ ݧ ؀ ڥ
ճࠓ TwiceɺΛ CPUɺGPUڥ؀Ͱ Gears OS ͷ
ଌఆΛ͏ߦɻ
Λදڥ؀ݧΔ࣮͢༺࢖ 1ɺ GPU Λදڥ؀ 2 ʹࣔ
͢ɻ·ͨɺࠓճ͸ LLVM/Clang Ͱ࣮૷ͨ͠ CbC ί
ϯύΠϥΛ༻͍ͯ Gears OS ΛίϯύΠϧ͢Δɻ

Model Dell PowerEdgeR630

OS CentOS 7.4.1708

Memory 768GB

CPU 2 x 18-Core Intel Xeon 2.30GHz

ද 1: ڥ؀ߦ࣮

GPU GeForce GTX 1070

Cores 1920

Clock Speed 1683MHz

Memory Size 8GB GDDR5

Memory Bandwidth 256GB/s

ද 2: GPU ڥ؀

10.2 Twice

Twice ͸༩͑ΒΕͨ੔਺഑ྻͷ͢΂ͯͷཁૉΛ 2ഒ
ʹ͢Δྫ୊Ͱ͋Δɻ
Twice ͷ Task ͸ Gears OS ͷσʔλฒྻͰ࣮ߦ
͞ΕΔɻCPU ͷ৔߹͸഑ྻ͋Δఔ౓ͷൣғʹ෼ׂ͠
ͯ TaskΛੜ੒͢Δɻ͜Ε͸ཁૉຖʹ Task Λੜ੒͢
Δͱͦͷ෼ͷ Context Λੜ੒͢ΔͨΊʹ࣌ؒΛऔͬ
ͯ͠·͏͔ΒͰ͋Δɻ
Twice ͸ฒྻ࣮ߦͷґଘؔ܎΋ͳ͘ɺσʔλฒྻͰ
ͷ࣮ߦʹదͨ͠՝୊Ͱ͋ΔɻͦͷͨΊɺ ௨৴࣌ؒΛ
ͳ͚Ε͹ྀ͠ߟ CPU ΑΓίΞ਺͕ଟ͍ GPU ͕༗ར
ͱͳΔɻ
ཁૉ਺ 227 ͷσʔλʹର͢Δ Twice ͷ࣮݁ߦՌ
Λ ද 3ɺਤ 6 ʹࣔ͢ɻCPU ͸ࡍͷߦ࣮ 227 ͷσʔ
λΛ 64 ͷݸ Task ʹ෼ׂͯ͠ฒྻ࣮ߦΛ͍ͯͬߦ
ΔɻGPU Ͱ͸ ͷݩ1࣍ block ਺Λ 215ɺ block ಺ͷ

thread ਺Λ 210 Ͱ kernel ͷ࣮ߦΛͨͬߦɻ͜͜Ͱͷ
“GPU“ ͸ CPUɺGPU ؒͷσʔλͷ௨৴࣌ؒ΋ؚΊ
ͨ࣌ؒɺ “GPU(kernel only)“ ͸ kernel ͷΈͷ࣮ߦ
࣌ؒͰ͋Δɻ

Processor Time(ms)

1 CPU 1181.215

2 CPUs 627.914

4 CPUs 324.059

8 CPUs 159.932

16 CPUs 85.518

32 CPUs 43.496

GPU 127.018

GPU(kernel only) 6.018

ද 3: 227 ͷσʔλʹର͢Δ Twice
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ਤ 6: 227 ͷσʔλʹର͢Δ Twice

͋Δఔ౓ͷ୆਺ޮՌ͕͋Δͱ͑ߟΒΕΔɻ
GPUͰͷ࣮ߦ͸ kernelͷΈͷ࣮ؒ࣌ߦ͸ 32 CPU

ʹൺ΂ͯ ໿ 7.2 ഒͷ଎౓ݟ্͕޲ΒΕͨɻ͔͠͠ɺ௨
৴࣌ؒΛؚΊΔͱ 16 CPU ΑΓ஗͍݁Ռͱͳͬͯ͠
·ͬͨɻCPUɺGPU ͷ௨৴͔࣌ؒΦʔόʔϔουʹ
ͳ͍ͬͯΔ͕ࣄΘ͔Δɻ
10.3 Go ͱͷൺֱޠݴ
Go ޠݴ ͸ Google ͕ࣾ։ൃ͍ͯ͠Δϓϩάϥϛ
ϯάޠݴͰ͋ΔɻGo ΑΔʹޠݴ Twice ͷ࣮૷ྫΛ
code 10ʹࣔ͢ɻ

func main() {
c := make(chan []int)
for i :=0; i < *split; i++ {

// call goroutine
go twice(list, prefix, i, c);

}

for i :=0; i < *split; i++ {
// join twice routins
<- c

}


