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1. Balanced : IR &/ND/\—T 131
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4. Deterministic Greedy
—IEEITEZLVIN—T 42V T ES
ind = arg max{|P" (i) N I'(v)|w(t, i)}
el 1=1ZLBRIS |P(i) | =C % i ZRR<
where (ERHOND)(LLT RlHk)
—4-1. w(t, i) =1 unweighted
—4-2. w(t,i)=1-|PYi)|/C linear
—4-3. w(t,i)=1—exp( |PYi)|/C) exponential



Ea—JRXT40X

5. Randomized Greedy
—EBEIZZVINN—TLaV T HERETEH D

Pr(i) = |P' (i) NI ()|w(t,i)/Z

where
—5-1. w(t,i)=1 unweighted
—5-2. w(t,i)=1-|PYi)|/C linear
—5-3. w(t,i)=1—-exp( |PYi)|/C) exponential
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6. Triangle
—VvERBLELZAENRLIEZS/N\—T123Y
(P'(i)) NT(v), P'(4)) NT'(v)),

(PF@OAr @ w(t, i)}

E
arg max{
i€ k]

where
—6-1. w(t,i)=1 unweighted
—6-2. w(t,i)=1-|PYi)|/C linear
—6-3. w(t,i)=1—-exp( |PYi)|/C) exponential
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7. Balance Big
— BEELY degree ®ELY/—KIF “Balanced”
ind = arg min{|P"(i)|}
e k]

— BE{E LY degree MIELN/—FKIE
Deterministic Greedy

ind = arg m?ﬁ{\Pt(i) NI(v)|w(t, i)}
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8. Prefer Big
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9. Avoid Big
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Finite
Element
Mesh

Social

Watts &
Strogatz

Nature
1998

Holme&Kim
Phys.Rev.E
2002

Social

Name V] | E| Type Source
3elt 4720 13,722 FEM [5]
delt 15606 | 45,878 FEM 5

vibrobox 12.328 165,250 FEM 5]
celegans 207 2,145 Protein 30
astro-ph 18,772 396,160 | Citation 27
Slashdot0311 T7.360 504,230 Social 22
wiki-Vote 7.115 09,291 Social 22
Marwvel 6,486 427,018 Social [7]
web-ND 325.729 | 1,497,134 Web 22
BA 1.000 9.900 Synth. 13

BA 10.000 | 120831 | Synth. 13

BA 50,000 1,249,375 | Synth. 13

RMAT 1.000 9.175 Svynth. 23

RMAT 10.000 | 120.015 | Synth. 23

RMAT 50,000 1.231.907 | Synth. 23
WS 1.000 5.000 Synth. 30
WS 10,000 120,000 Synth. 30
WS 50,000 3,400,000 | Svnth. 30
PL 1.000 9.878 Synth. 18
PL 10,000 129.763 Synth. 18
PL 50,000 1.249.044 | Synth. 18

LiveJournal 4.6%10° 77.4%10° Social 26
Twitter 41.7*%10° | 1.468*10" Social 21
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PL1000 results, 4 partitions
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Fraction of Edges Cut

Marvel results, 8 partitions
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Fraction of Edges Cut

4elt results, 4 partitions
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random—heuristic

random-METIS

) DET—REYRTOD:

Heuristic BFS | DFS | Random
Avoid Big AB | -27.3 | -38.6 -46.4
Balanced B -1.5 1 -1.3 -0.2
Prefer Big PB 9.5 | -18.6 -23.1
Chunking C 37.6 | 35.7 0.7
Deterministic Greedy | DG 57.7 | b4.7 45.4
Exp. Det. Greedy EDG | 59.4 | 56.2 A7.5
Exp. Rand. Greedy | ERG | 45.6 | 45.6 38.8
Exp. Triangles ET 50.7 | 49.3 41.6
Greedy EvoCut GE 60.3 | 58.6 43.1
Hashing H -1.9 | -2.1 -1.7
Linear Det. Greedy | LDG 76 73 75.3
Linear Rand. Greedy | LRG | 46.4 | 44.9 39.1
Linear Triangles LT 55.4 | 54.6 49.3
Randomized Greedy RG 45.5 | 44.9 38.7
Balance Big BB 67.8 | 68.5 63.3
Triangles T 49.7 | 484 40.2
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Fraction of Edges Cut
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Heuristic performance over Watts-Strogatz Graphs
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PageRank ETED/\T+—<T 2 X

* SPARK Framework ( http://spark-project.org/ )
— NaiveZ3EZE & Partition B DBIEZ RO T EE
|E|=77M k=100 €=2%

0.99 0.61
L..J Hash [.J Streamed
Naive PR Mean 296.2s 181.5s
Naive PR STD 5.5 s 2.2 s
Combiner PR Mean 155.1 s 1104 s
Combiner PR STD 1.5 s 0.8 s



http://spark-project.org/
http://spark-project.org/
http://spark-project.org/
http://spark-project.org/
http://spark-project.org/

PageRank 5TE D /\TA+—< X
 |E|=1.3G k=400 €=2%

0.997 0.913

Twitter Hash | Twitter Streamed

Nalve PR Mean 1199.4 s 069.3 s
Naive PR STD 81.2 s 16.9 s
Combiner PR Mean 599.4 s 4186.8 s

Combiner PR STD 14.4 s 5.9 s




Further Reading

e http://arxiv.org/abs/1212.1121

Random order + Linear Deterministic Greedy HY

Random order + Linear Random Greedy
ICESAEBDO D HZELTLNS

— [McSherry 2001] DETIL T LDG [XVTR2%1E
JTY B LRG [LLALY
* [McSherry 2001]
— Erdos-Reny DIL5R, /—FA Kk BIZEBINTLVS
— BZEEEDHEERIL P =k * k matrix THZ 5
— ZDdraftTl& p = Pii >Pik = q DY —RAZHEHT
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