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ExtremeScale Graphs
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ExtremeScale Graphs

Why do we care?
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Blologlcal networks
Machine learning
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Why do we care?

FOSDEM 2016 / Schedule / Events / Developer rooms / Graph Processing / Modeling a Philosophical Inquiry: from MySQL to a graph database

Modeling a Philosophical Inquiry: from MySQL to a graph
database

/%1/ ~ The short story of a long refactoring process

J
]
X
\\‘:\‘%{' 5’@“1 A Track: Graph Processing devroom
K # Room: AW1.126
A Day: Saturday
;. p Start: 12:45

| W End: 13:35

Bruno Latour wrote a book about philosophy (an inquiry into modes of existence). He decided that the paper book was no

place for the humerous footnotes, documentation or glossary, instead giving access to all this information surrounding the

book through a web application which would present itself as a reading companion. He also offered to the community of
«oma.  readers to submit their contributions to his inquiry by writing new documents to be added to the platform. The first version
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Practice of Extreme&caleGraph Processing

Heng Lin et alShenTuProcessing MulTrillion Edae Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Finalist



v ouaon ETHZziirich

Practice of Extreme&caleGraph Processing

In-memory

Singlenode Multi-node

Out-of-core

Heng Lin et alShenTuProcessing MulTrillion Edae Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Finalist
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Practice of Extreme&caleGraph Processing

In-memory

)( Memory limited

Galois Ligra

Singlenode Multi-node

Out-of-core

Heng Lin et alShenTuProcessing MulTrillion Edae Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Finalist
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Practice of Extreme&scaleGraph Processing

In-memory

)( Memory limited

Galois Ligra

Multi-node

Singlenode

GStore Mosaic Chaos

Graphene

)( Tooslow Out-of-core

(> D minsper PageRank iteration ontfillion-edge graph)

Heng Lin et alShenTuProcessing MulTrillion Edae Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Finalist
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Practice of Extreme&scaleGraph Processing
In-memory

)( Memory limited SORENEE

Gemini Giraph

Galois Ligra cram  PowerlLyra

Singlenode Multi-node

Chaos

GStore Mosaic

Graphene

x Toodow Out-of-core

(> D minsper PageRank iteration ontfillion-edge graph)

Heng Lin et alShenTuProcessing MulTrillion Edae Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Finalist
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Practice of Extreme&scaleGraph Processing

Multi-node

Singlenode GraM, 2015, Synthetic

In-memory _ 100000 |
S Chaos, 2015, Synthetic
T
XMemory limited PowerGraph g 10000 @ G-Store, 2016Synthetic
x ® . .
ini Giraph S Mosaic, 2017, Synthetic
semin P T 1000 € Graphene, 2017, Syntheti
Galois Ligra > raphene, 2017, Synthetic
Gram PowerlLyra a Giraph 2015, Realvorld
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@
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L 1 4 16 64
x Tooslow Out-of-core Number of graph edges (trillion)
> 20 minsper PageRank iteration ontfillion-edge grap .
D PageRank iteration ontillion-ed h —_—>

Bigger

Heng Lin et alShenTuProcessing MulTrillion Edae Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Finalist
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Practice of Extreme&scaleGraph Processing
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Heng Lin et alShenTuProcessing MulTrillion Edae Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Finalist
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Practice of Extreme&scaleGraph Processing

In-memory 100000 |
Chaos, 2015, Synthetic
x Memory limited PowerGraph  [EUZIE 10000 @ G-Store, 2016Synthetic
- : @
Gemini Giraph

1000 © largest published

Galois Ligra graph processing run

Time for one PageRank Iteration
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Heng Lin et alShenTuProcessing MulTrillion Edae Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Finalist
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How large are extremescale graphs today?

ByCmglee CC Heng Lin et alShenTuProcessing MuHirillion Edge Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Fﬁlna



v ouaon ETHZziirich

How large are extremescale graphs today?
1=10°

ByCmglee CC Heng Lin et alShenTuProcessing MuHirillion Edge Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Fﬁlna
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How large are extremescale graphs today?

1=10°
10 =10*.

ByCmglee CC Heng Lin et alShenTuProcessing MuHirillion Edge Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Fﬁlna
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How large are extremescale graphs today?

1=10°
10 =10
100 = 103.

ByCmglee CC Heng Lin et alShenTuProcessing MuHirillion Edge Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Fina



v oo on ETHZzUrich

How large are extremescale graphs today?

1=10°

10 =10%.
100 = 102.
1000 =10°.

ByCmglee CC Heng Lin et alShenTuProcessing MuHirillion Edge Graphs on Millions of Cores in Seconds, SC18, Gordon Bell Fina
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How large are extremescale graphs today?
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