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® Graph500
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Home Complete Results Benchmarks Green Graph 500 Log In

The Graph 500 List

Top 10 Brief Introduction
(June 2016)

Data intensive supercomputer applications are increasingly important for HPC workloads, but are ill-

suited for platforms designed for 3D physics simulations. Current benchmarks and performance

metrics do not provide useful information on the suitability of supercomputing systems for data o
intensive applications. A new set of benchmarks is needed in order to guide the design of hardware

architectures and software systems intended to support such applications and to help procurements.

Graph algorithms are a core part of many analytics workloads.

Rank Machine

K computer -
RIKEN Advanced
Institute for
Computational
Science (AICS)
(82944 nodes,
663552 cores)

Backed by a steering committee of over 50 international HPC experts from academia, industry, and /
national laboratories, Graph 500 will establish a set of large-scale benchmarks for these applications.

LA+~ The Graph 500 steering committee is in the process of developing comprehensive benchmarks to
—7 Sunway TaihuLight address three application kernels: concurrent search, optimization (single source shortest path), and ,
T - National edge-oriented (maximal independent set). Further, we are in the process of addressing five graph-

Supercomputing
Center in Wuxi
(40768 nodes,
10599680 cores)

related business areas: Cybersecurity, Medical Informatics, Data Enrichment, Social Networks, and | o
Symbolic Networks. o

This is the first serious approach to complement the Top 500 with data intensive applications. -
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Min-cut / Normalized CutjE [shi and Malik, TPAMI'01]
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ModularityZ7S X5V >4

e VS AADEEKRTIBIR Modularity DERXIEICKD
DSRAFVUDFE
— M. E. J. Newman and M. Girvan, “Finding and evaluating community
structure in networks,” Phys. Rev. E 69, 026113 (2004)
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Girvan-Newmanijx [Girvan et al., 2004]
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Girvan-Newmani& [Girvan et al., 2004]
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NewmaniE [Newman et al., 2004]
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Incremental Aggregation [Shiokawa et al., AAAI’13]
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Incremental Aggregation [Shiokawa et al., AAAI'13]
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o F—Ftvh
— Stanford Network Analysis Projectd> &K TULaboratory of Web
AlgorithmshSHE UTE 5D 7T —F 7w b= {EH

dblp 326,186 1,615,400 2.82
live 5,363,260 79,023,142 2.29
uk-2005 39,459,925 936,364,282 1.71
webbase 118,142,155 1,019,903,190 2.14
uk-2007 105,896,555 3,738,733,648 1.51

o EHRIRIR

— Linux 2.6.18 server
— Intel Xeon CPU L5640 2.27GHz and 144GB RAM
— State of the artd®3FEBGLL, CNM&LEER
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dblp live uk-2005 webbase uk-2007
Incremental
asaregation | 0-90 | 0.74 0.98 0.98 0.97
BGLL 0.88 0.74 0.97 0.96 0.97
CNM 0.82
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® GPUZHAWZAEFI{E
— Single-GPU
« [Wuetal., 2010]
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— Multi-GPU
« [Soman et al, 2011]
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® Multi-CPUZHW=ESI{E

— Rabbit Order [Arai et al., IPDPS’16]

Incremental Aggregation”7 =X 1J > ZJ[Shiokawa et al, AAAI’'13]1D
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® Interesting Open Problems
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