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The 3D’s of Big Data
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Hadoop for Graphs




•
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Map(nid n, node N)
p = N.PageRank/|N.AdjacencyList|
Emit(nid n, N) // Pass along graph structure
forall nodeid m in N.AdjacencyList do

Emit(nid m, p) // Pass PageRank to neighbors
Reduce(nid m, P[])

M = 0
forall p in P[] do

if IsNode(p) then M=p // Recover graph
else s = s + p // Sum incoming PageRank

M.PageRank = s
Emit(nid m, node M)
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Connected Components in Hadoop
vert: vid, min, neighbours[], active

Map(key, vert)
if(iter==1) // init min, active

vert.min = min(vert.neighbours)
vert.active = true

Emit(vert.vid, vert) // propagate adj list
if(vert.active) then // send message

foreach neighbour in vert.neighbours[]
Emit(neighbour, vert.min)

Reduce(vid, vert[])
vert[0].active = false
if vert[0].min > min(vert[1..n]) then // messages

vert[0].min = min(vert[1..n])
vert[0].active = true

Emit(vid, vert) // save (updated) graph
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Connected Components in Hadoop

0
1 4 7
2 3 8
3 5
4 1
5 6
6
7
8
9 0

4, 1
7, 1
3, 2
8, 2
5, 3
1, 1
6, 5
0, 0

0, 0, *, +
1, 1, *, +
2, 2, *, +
3, 3, *, +
4, 1, *, +
5, 5, *, +
6, 6, *, +
7, 7, *, +
8, 8, *, +
9, 0, *, +

0, 0, *, -
1, 1, *, -
2, 2, *, -
3, 2, *, +
4, 1, *, -
5, 3, *, +
6, 5, *, +
7, 1, *, +
8, 2, *, +
9, 0, *, -

0, 0, *, -
1, 1, *, -
2, 2, *, -
3, 2, *, +
4, 1, *, -
5, 3, *, +
6, 5, *, +
7, 1, *, +
8, 2, *, +
9, 0, *, -

5, 2
6, 3

0, 0, *, -
1, 1, *, -
2, 2, *, -
3, 2, *, -
4, 1, *, -
5, 2, *, +
6, 3, *, +
7, 1, *, -
8, 2, *, -
9, 0, *, -

0, 0, *, -
1, 1, *, -
2, 2, *, -
3, 2, *, -
4, 1, *, -
5, 2, *, +
6, 3, *, +
7, 1, *, -
8, 2, *, -
9, 0, *, -

6, 2

0, 0, *, -
1, 1, *, -
2, 2, *, -
3, 2, *, -
4, 1, *, -
5, 2, *, -
6, 2, *, +
7, 1, *, -
8, 2, *, -
9, 0, *, -



DREAM:LabDREAM:Lab

Hadoop for Graphs
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Google Pregel
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Valiant’s BSP Model
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Vertex Centric Logic
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Vertex Centric Logic
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Max Vertex using Vertex Centric Logic
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Apache Giraph – Pregel using Hadoop
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Upcoming Deadlines
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