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✃氳GPU榾耭

DDR 
 GB

Nvidia Titan X 
 TFLOPS 
 GB

Intel i 
. TFLOPS
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Intel i-K
٬ Physical cores 
٬Per core 

٬ KB L cache 
٬ KB L cache 

٬Shared MB L cache 
٬ GB/s to main memory
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䬠ⶍCPU⮵榫曎 I
٬㏇阞畀  ╯⯥꧎金⬢㚷丘䩺 

٬ ╚⫂㰇 -> L -> L -> L -> 㳞㰇 
٬ L 阼ꠋ䋞休0.5 ns 
٬ L 阼ꠋ䋞休7 ns ( x L) 
٬ ╚⫂㰇阼ꠋ䋞休100ns ( x L) 

٬䬠ⶍ狝ꠑ⽰休ꠑ氳⫂㰇儗㏐䓪 
٬ 休ꠑꄆ榫丘䩺✳䐂变䧏㱚♜㏇簾㰇ꄅ 
٬ 狝ꠑ䧝䈌陸⫞丘䩺✳䐂⺎♔것陸⹧

a + b
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劫❇⮇冫
٬㞝冽┉光湺ꡘ佭䧝⮜㰇⤴阼ꠋ┉车⚢奃阼ꠋ┉⮜金䒍 

٬ CPU ┉埠陸⹧ 64 㰅荣簾㰇篪 
٬ CPU ⚢绚伺氳䬠⯥陸⹧┖┉光簾㰇篪 
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䬠ⶍCPU⮵榫曎 II
٬냖珸 CPU 僗⭓ⶇ光劭 

٬ EC P.xlarge:  Intel Xeon CPUs,  擻杼劭 
٬䇜车全⮵榫䢦僗劭 

٬ 飃篪爊┘┉㲋䬠ⶍ䓪耇㍕╙㱚♜⪦◸㳞㰇
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劫❇⮇冫
٬䄅鱦奃⺓鱦䜈python 

٬ 䄅鱦隀榫 n 埠⭹丘夷埠隀榫僗䋯ꛖ 
٬ ⺓鱦䏭㳋佄逈䇜车❇㞝┖ꪫC++㲓朆

for i in range(len(a)): 
    c[i] = a[i] + b[i]

c = a + b 

#pragma omp for 
for (i=0; i<a.size(); i++) { 
    c[i] = a[i] + b[i] 
} 
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Nvidia Titan X (Pascal)
٬ cores, each core 

٬ Multiple arithmetic units 
٬MB L cache 
٬ GB/s memory bandwidth
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CPU vs GPU

# 核 6 / 64 2K / 4K

TFLOPS 0.2 / 1 10 / 100

内存⼤⼩ 32 GB / 1 TB 16 GB / 32 GB

内存带宽 30 GB/s / 100 GB/s 400 GB/s / 1 TB/s

控制流 强 弱

┉芘 / 냖珸
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䬠ⶍGPU⮵榫曎
٬䇜车 

٬ ✳榫丘ⶉ光篪爊 
٬⫂㰇儗㏐䓪 

٬ 簾㰇催㵸几冘催ⱶ甏⶝ 
٬㵽榫䫝⯆陪⺀ 

٬ 䶺䧏僗꡿ 
٬ ⺱塠䋯ꛖ䏭㛻
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CPU/GPU 䅠㳑
 GB/s

PCIe . x:  GB/s
 GB/s

٬┘金겐竴㏇CPU⽰
GPU╯⯥⚩丘䩺䅠㳑
꡿⯆⺱塠䋯ꛖ
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催㛢氳 CPUs ⽰ GPUs
٬CPUAMDARM 
٬GPUAMDIntelARMQualcomm
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CPU/GPU냖䓪耇阞畀籁爊
٬CPU: C++ 䡝縖♳⛰냖䓪耇陪銨 

٬ 籁陎䡗捙 
٬GPU 

٬ Nvidia ┕榫 CUDA  
٬ 籁陎⽰뀕ⲁ䡗捙 

٬ ⪭☽榫 OpenCL 
٬ 顏ꄈ⹧⬀◇漲♭ⷣら
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䔅篾
٬CPU⺎♔㚲杼鵠榫阞畀ն䓪耇⚝⴬縓

诿丘䩺陸⫞䷞曎⽰指篪爊 
٬GPU✳榫催指氳㵸劭⽰催㞑氳⫂㰇䅠

㳑鴠⺭耇㛻鈺嘗䇜车氳阞畀♳ⱷ
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