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GPU vs. CPU Performance Parameters

GPU

Core Clock [MHZz]

Intel Core i7 GeForce GTX GeForce GTX
Extreme 285 480 Fermi
Peak Performance [GFlops] 102.4 708*,1063 1300

Memory

Bandwidth[GB/s]

Capacity [GB]

B/F

Bandwidth/Performance

Peak Power : ~200W
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Scalar

NVIDIA Tesla M2050 GPU el
515GFlops/ 448 CUDA Cores § Flosh 20068
3GB 150GB/s

~225W 40Gbps IB x 2 ~200W



Arithmetic INTENSITY: FLOP/Byte

FLOP = number of FP operation for applications
Byte = Byte number of memory access for applications

F = Peak Performance of floating point operation
B = Peak Memory Bandwidth

~

Performance = ALOI

FLOP/F +Byte/B +U

_ Aoemye
FLOPByte + FB +0




GPU vs.CPUPerformance

Roofline model: Williams, Patterson 2008 FLOP/Byte =
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TSUBAMEZ2.0 2010 11

TSUBAME2.0: A GPU-centric Green 2.4 Petaflops Supercomputer

Tsubame 2.0: "Tiny" footprint, very power efficient System
* Floorspace less than 200m? (2,100 ft?) (42 Racks)
P o % 1408 GPU Compute Nodes,
* Top-class power efficient machine on the Green 500 34, bishslem.*Eat Menmor® Nodes

Rack

Q (8 Node Chassis)

Node Chassis

Compute Node (4 Compute Nodes)
(2 CPUs,3 GPUs)

Chip
(CPU ,GPU)

2.4 PFLOPS
80 TB

ol Y 4 ] 6.7 TFLOPS 53.6 TFLOPS
1.6 TFLOPS 220 GB/412 GB 1.7 TB/3.2TB

y N
CPUWestmere EF) GPUs(Tesla M3os0) 2 Co 103 GB

76.8 GFLOPS 515 GFLOPS

3GB Integrated by NEC Corporation
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TSUBAME2.0 ULP

A GPU 2.4 PF 4

1432 nodes, Intel Westmere /Nehalem EX

4224 NVIDIA Tesla (Fermi) M2050 GPUs

~76, 600 total CPU and GPU ocores
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Rank Site V:::jpourten €Ay Cores Rmax Rpeak  Power
: Tianhe-1A- NUDT TH
i A MPP, X8670 2.93Ghz 6C,
1 SUNBEEOMPUN NVIDIA GPU, FT-1000 186368 2566.00 4701.00 4040.00
Centerin Tianjin 8C 12010
China
NUDT
- Jaguar - Cray XT5-HE
DOE/SCiOak Ridge
2 National Laboratory ggg;m" G-core 26 GHZ/ 554162 1759.00 2331.00 6950.60
United States Cray Inc.
National Nebulae - Dawning
Supercomputing TC3600 Biade, Intei
3 Centre in Shenzhen X5650, NVidia Tesla 120640 1271.00 2984.30 2580.00
(NSCS) C2050 GPU /2010
China Dawning
TSUBAME 2.0 - HP
; ProLiant SL390s G7
1 GG center, ToKIO  Xeon 6C X6670, Nvidia
nstitute of Technology. GPU. LinuxWindows / 73278 1192.00 2287.63 1398.61
Japan :
2010
NEC/HP
—
Hopper - Cray XE6 12-
5 DOB/SCILBNLNERSC (10’5 1 GHz/2010 153408 1054.00 1288.63 2910.00
United States CrayInc
Commissariat a Tera-100 - Bull bullx
I'Energie Atomique super-node
6 (CEA) S010/S6030 /2010 138368 1050.00 125455 4590.00
France Bull SA
Readrunner -

I GreenestProduction Supercomputer in the
World
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