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Political redistricting is formulated as a large-scale discrete - & | s

combinatorial optimization problem. Republican Democratic

. on a set of partisan metrics.
Implementation Features:

= In 2012, Republicans won 48.6% of the vote and 60 of the 99 State
Assembly seats.

= Multi-Objective Optimization = The Supreme Court has not agreed on a manageable standard for

= Massively Parallel Implementation adjudicating partisan gerrymandering cases.
= Our model is a computational solution that fits within the Court’s legal

. . framework and provides a path forward to the illusive standard that has = CEROIIg L
= Tightly coupled with Supreme Court mandates vexed the Courts for more than 5 decades. .

e= current plan

= Scalable Evolutionary Algorithm
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= Spatially Cognizant Evolutionary Operators
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We develop an massively scalable parallel evolutionary computational redis-
tricting algorithm. Our parallelization of the algorithm harnesses parallel
computing power provided by supercomputers via the coupling of Evo- - e
lutionary Algorithm (EA) search processes and a highly scalable message -
passing model that maximizes the overlapping of computing and communi- T P | ]
cation at runtime. The efliciency of the EA operators is enhanced by a spa- i s iasea|
tially cognizant design that minimizes space traversal of infeasible portions E |
of the solution space. Experimental results demonstrate desirable effective- 2016 Winner in M
ness and scalability (up to 131,072 processors) for solving large redistricting £ Democratic (35) i
problems, enabling research into the relationship between democratic ideals = Repuﬂfan 64) i H_F ]—H
and phenomena such as gerrymandering. ﬁl{}l . . ————— . . ' | _ | |
We illustrate with an application to congressional redistricting in Wiscon- e o R3p4 ] T e
sin, where we generate more than 2 million feasible maps using 4,096 pro- Figure 2: Democratic map Republican map
cessors on the Blue Waters supercomputer. Our application demonstrates Image Source: www.dailykos.com References
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Multi-objective optimization encompassing legal requirements and balanc-
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An Array of Possible Legal Constraints: | ,
A PO | RedistrictingEA
= Compactness: Crpg = 57 S S8 SN ,
= Traditional Districting Principles v inject. eli inject: random

= Partisan Metrics (e.g. competitiveness): T), (1 + o/T¢) B, where
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where T), is a vote deviation from 0.50, ( send ) ( Receive ) .
T, is a weighting factor for seat differential, T _____ Message Passing Library \\
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