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Given a Population ID list S that contain ID's of solu-
tions to be evaluated

Mayp (Key index, Value Quad )
ForEach solutionID in S:
If Quad.GetGenes in solution:
Quad.marked = True
Emiit (solutionID , Quad)
Else:
Quad.marked = False
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Given a solution S and a set of Quads marked based on
S, as mappers” outputs and reducers’ input for a graph
G with N Quads

Reduce (Solution S, EdgesQuads [E1,E2,E3,....EN]):
ForEach Quad E in QuadssList:
If E.marked = True:
MarkedQuads.append(E)
Else:
UnMarkedQuads.append(E)
Endfor
Communities = FindComponents(Marked Quads, UnMarked-
Quads )
Modularity =0
ForEnch Comnunity C in Communitics:
(C.innerEdges «2+ C.0utterEdges)

DegreeFraction =

(2+N)
Modularity += (C. InnerEdges [N)-(DegreeFraction)™2
Endfor
Emiit (5, Modularity)
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Record In
53

Crossowver
Foreach {parent_pair in offspring )
if [record belongs to parent_pair)

keep it belongto Pa or change it to Belong to Pb
else
doesn't belong to any parent, Do nothing

Crossowver
B
Mutation

pring's *|n this example keep the record belongs te 51 or
parents change to 55, also keep it belongto 53 or change it to 52
51:55 Record Out
52:53 52

53:5m Mutation

Foreach (BelongsTo in Record.getChromosome())
51000:5n Remove BelongsTo or change BelongsTo or add new
—~ BelongsTo or Keep BelongsTo

**To save space and computations, we remove any Solution ID that is not
in the current population from records.
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Machine Threads Memory Disks

Master Inteli B} Xean{R) CPL 72 64 10
E5-2699 3 (@ 2 30GHz

MNodel Intel( B} Xeon(R) CPU 56 fd 10
E5-2683 v3 @ 2.00GH=

Mode? Intel{R) Xeon(R) CPU 40 fd 10
E5-2660 3 (@ 2 60GHz

Node3 Intel( B} Xeon(R) CPU ! il 10
E3-26bi v3 () 2.600GHz

Noded Inteli B} Xeon{R) CPL Y Q6 2
X5570 (@ 2.95GHz

MNodes Intel{ B Xeon{R) CPL ) 48 f
E35200 @ 2.27GHz
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Number of triples Initialize Popula- Algorithm Run
tion (5) Time (Minutes)

B,970,048 13.556 21.7
20,637,270 19.621]

30,285,222 28611 47
221,140,408 207314 261(~4.3 hours)
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Trend Lines Model

A polynomial trend model of degree 3 is computed for Modularity
given Generation. The model may be significant at p <= 0.05.

Modulanity = -2.13096e-07*Genera-
tion™3 + 2.51096e-05*Generation™2
+ 0.00253695*Generation +
00567858

Equation:

Model degrees of free-
dom:

R-Squared: 0.820795
p-value (significance): <0.0001
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Number of Triples  Size (GB) Load Time (~)
221.278.374 37.1 3.8 Min Conversion

4.3 H clustering and placement
427.016,108 82.7 6.5 Min Conversion

7.2 H clustering and placement
613.190.853 1423 8.1 Min Conversion

9 4 H clustering and placement
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