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RESEARCH HIGHLIGHTS

Coding Theory

Focus: Improve reliability and efficiency in various mod-
ern data storage and communication scenarios.

Storage of data on synthetic DNA strands

e Sequence reconstruction problem: Leveraging multiple
noisy reads to increase information rate [13], [15], [17].

e Constrained coding: Enforcing GC-content and ho-
mopolymer runlength constraints while incorporating
error-correcting capabilities [1], [14], [16].

Low-bandwidth, verifiable, privacy-preserving
schemes for distributed applications

e Repair for distributed data storage: Reducing the cost
(bandwidth / latency) of repairing failed nodes [4], [11].

o Distributed coded computation: Reducing bandwidth
while incorporating verifiability and privacy in distribut-
ing computation across multiple workers [3], [8].

e Private information retrieval: Developing protocols that
allow users to retrieve data from databases without
revealing identity of data being retrieved [9], [10].

Combinatorial Optimization

e Taught graduate course on operations research.

e Exploited symmetries to solve large optimization prob-
lems related to coding applications [2], [18].

o Applied network flow techniques to solve the bee iden-
tification problem [5], [7], [12].

Analytic Combinatorics

e Taught undergraduate and graduate course on combi-
natorics, algorithm design and algorithm design.

e Performed average running time analysis for algorithms
related to coding applications [1], [7].

o Applied techniques from analytic combinatorics in sev-
eral variables to estimate the Gilbert-Varshamov [6].
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