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The technical infrastructure underpinning today’s
global internet services is increasing both in scale
and in complexity, evidenced by the expanding
footprint of data centers across the world. Online
services with a growing reliance on machine learn-
ing, massive-scale batch analytics, and artificial in-
telligence (Al)-powered products have raised a num-
ber of interesting scaling challenges. Besides an
expanding number of applications, the continual shift
of machine learning toward larger models trained on
increasing amounts of data—sometimes distributed
across multiple machines—creates a growing de-
mand for cluster capacity, which raises questions
from an operations perspective, including tradi-
tional operations research domains like schedul-
ing, capacity allocation, and inventory manage-
ment. With this trend expected to continue well
into the future, there are many exciting opportu-
nities for novel applications of tools and method-
ologies to improve technical infrastructure lying at
the intersection of optimization, data, and predic-
tive analytics.

From capacity planning and supply chains for spe-
cialized hardware components (application-specific
integrated circuits (ASICs), graphics processing units
(GPUs)) to network traffic shaping, the scope of
infrastructure-related problems faced by internet
enterprises is rich and multifaceted. This special
issue is designed to showcase advancements in the
application of optimization, machine learning, and
data science techniques that have arisen to meet
efficiency, reliability, and scalability challenges pre-
cipitated by the growth of large-scale backend sys-
tems. Creative analytical solutions in this data-rich
environment can help support the far-reaching am-
bitions of emerging Al-based technologies and carry
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insights over to general practice for managing opera-
tions at scale.
Authors are invited to submit applied papers on
the following nonexhaustive list of topics:
® Capacity Planning and Management
o Resource allocation for heterogenous microservices
o Scheduling for batch analytics and machine
learning workloads
o Adaptive bitrate controls for real-time media
(video, voice over internet protocol)
o Network traffic forecasting, optimization, and
simulation
o Maintenance scheduling
¢ Supply Chain Optimization for Technical Infra-
structure
o Supply chain optimization for servers and
specialized hardware (ASICs, GPUs)
o Integrated modeling and optimization of end-
to-end infrastructure operations
o Analytics for scaling infrastructure to meet
forecasted demands
e Optimization of Technical Infrastructure Oper-
ations and Marketing
o Optimal data center capacity planning and
allocation
o Demand uncertainty in server and network
allocation and capacity planning
o Machine learning and Al methods in load-
balancing optimizations
o Total cost of ownership (TCO) optimization
¢ Innovation in Applied Mathematics for Technical
Infrastructure
o Anomaly detection on server fleets, including
distributed denial-of-service attacks
o Machine learning and Al in datacenter perfor-
mance and fault analytics
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o Application of new algorithms (genetic algo-
rithms, reinforcement learning, adversarial models,
etc.) to infrastructure

The editors encourage potential authors to con-
tact them with ideas for papers before making a
full submission of a paper. Please note the follow-
ing dates:

e April 15, 2020: Letter of intention to publish due
to the editors, with an abstract including the orga-
nization at which the work was implemented.

* August15,2020: Target deadline for first round of
submissions.

e September 30, 2020: First round of reviews com-
pleted; decisions (and requests for revision, if appro-
priate) delivered to authors.

e December 15, 2020: Second round of reviews
delivered to authors.

e February 15, 2021: Final versions of accepted
papers must be submitted.

Authors should review the instructions on pre-
paring a paper for the INFORMS Journal on Applied

Analytics at https://pubsonline.informs.org/page/
inte/submission-guidelines.

Papers must be submitted online at https://mc
.manuscriptcentral.com/inte.

When submitting a paper, please note the following:

e Under “Step 1: Type, Title, & Abstract,” select
“Special Issue” for “Type.”

e Under “Step 5: Details & Comments,” answer
“This paper is for which special issue?” with “Tech-
nical Infrastructure.”

Publication contact information for the special is-
sue editors:

Martin Valdez-Vivas

Facebook, Menlo Park, California

mvv@fb.com

Julie Drew

Facebook, Menlo Park, California

juliedrew@fb.com

Alexander Gilgur

Facebook, Menlo Park, California

agilgur@fb.com
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