Large-Scale Graph Analysis
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MapReduce [1, 2]
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olAl: [1, 2, 3] ->1*1 + 2*2 + 3*3 =14

map e f(x) = x*x

reduce i g(x,y) =x+y

[1, 2, 3] = [f(2), 1(2), (3)] = g(g(f(1), £(2)), 1(3))
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(1) fork .-~

2) ..

assign
- map

(4) local write

(3) read @

Intermediate files Reduce
(on local disks) phase

.. (1) fork
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assign
reduce

(6) write




MapReduce?| 2H|&

UO[O|E Melof] T2 21 Sr=0, 222 AM2|0f| S2te|0] QK| = paTt




Pregel [3]
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Graph Processing Platforms
—_—

Hadoop-Based System Pregel Family GraphLab Family Other Systems
Surfer - Pregel GraphLab GraphX
Pegasus Giraph f GraphChi Trinity
Giraph++ PowerGraph TurboGraph

Signal/Collect

Pregelix

Pregel+

Classification of Graph Processing Platforms

Batarfi, Omar, et al. "Large scale graph processing systems: survey and an experimental evaluation." Cluster Computing 18.3 (2015): 1189-1213.



GraphChi [4]
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GraphChi: Shard
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GraphChi: Parallel Sliding Window

Interval 1 Interval 2
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GraphChi: Parallel Sliding Window

Shard 1 Shard 2 Shard 3

(a) Execution interval (vertices 1-2) (b) Execution interval
(vertices 1-2)
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Evaluation: Is PSW expressive enough?

Graph Mining Collaborative Filtering
— Connected components (by zali'sny Bickson)
— Approx. shortest paths - el
— Triangle counting -
— Community Detection — Sparse-ALS
SpMV — SVD, SVD++

— — |ltem-CF

— PageRan cre L. .
Gg . Probabilistic Graphical
— eneric

. Models
Recommendations . .
— Belief Propagation
— Random walks

Algorithms implemented for GraphChi (Oct 2012)

Carnegie Mellon




X-Stream [5]
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FlashGraph [6]
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