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Commodity components drive HPC 

Microprocessors replaced Vector/SIMD supercomputers 

ïThey were not faster 

ïThey were cheaper 

Top500 1993, 1st edition: 

 

Cray            vector,  41% 

MasPar       SIMD,  11% 

Convex/HP  vector,   5% 
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Vectors vs. microprocessors: transition 

In 1995, when microprocessors overtook vector/SIMD 
ï Microprocessors ~10 times slower than one vector CPU (FP) 

ï Performance gap closing fast 

 

SIMD vs. Message passing paradigms 

 

Advantage: commodity volume economics 
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The next step in the commodity chain 

 

20M cores in Jun'13 Top500 

 

Sold in 2012 

<10M servers 

>350M PCôs 

>100M tablets 

>700M smartphones 
ï > 210M  smartphones (1Q 2013) 
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History may be about to repeat itself  

In 2013, Mobile SoCs are slower 

ï But performance gap seems to close 

 

They are significantly cheaper é in high volume   
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Mobile SoC vs Server ï side by side 

Performance 

5.2 GFLOPS 

153 GFLOPS 

Cost 

21$1 

1500$2 

x30 

1. Leaked Tegra3 price from the Nexus 7 Bill of Materials 

2. Non-discounted List Price for the 8-core Intel E5-2670, SandyBridge 

x70 

21$ (?) 

x10 

15.2 GFLOPS 

x70 ? 

http://www.isuppli.com/Teardowns/News/Pages/Low-End-Google-Nexus-7-Carries-$157-BOM-Teardown-Reveals.aspx
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Outline 

 

Motivation 

 

Mobile SoCs evaluation 

 

Mobile SoCs in cluster environment 

 

Challenges in HPC with Mobile SoCs 
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Platforms under study: CPU and Memory 

 

NVIDIA Tegra 2 

2 x ARM Cortex-A9 @ 1GHz 

1 x 32-bit DDR2-333 channel 

32KB L1 + 1MB L2 

NVIDIA Tegra 3 

4 x ARM Cortex-A9 @ 1.3GHz 

1 x 32-bit DDR3-750 channel 

32KB L1 + 1MB L2 

Samsung Exynos 5 Dual 

2 x ARM Cortex-A15 @ 1.7GHz 

2 x 32-bit DDR3-800 channels 

32KB L1 + 1MB L2 

Intel Core i7-2760QM  

4 x Intel SandyBridge @ 2.4GHz 

2 x 64-bit DDR3-800 channels 

32KB L1 + 1MB L2 + 6MB L3 
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Single core performance and energy 

Cortex-A9 in Tegra3 is 1.4x faster than Tegra2  (higher clock frequency) 

Cortex-A15 in Exynos5 is 1.7x faster than Cortex-A9 in Tegra3 
ï Higher clock frequency, higher memory bandwidth, and better core microarchitecture 

Core i7 is ~3x faster than Cortex-A15 in Exynos5 at maximum frequency 
ï 2x faster at the same frequency 

 

Mobile SoC platforms as efficient as Core i7 platform at their highest operating points 
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Multicore performance and energy 

Tegra3 platform as fast as Exynos5 platform, a bit more energy efficient 

ï 4-core Cortex-A9 vs. 2-core Cortex-A15 

Corei7 is 6x faster than Exynos5 at maximum frequency 

  

Tegra3 and Exynos5 as efficient as Corei7 at the same frequency 

 


