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Objectives

Model & Complexity

Modern tactical networks need to provide both computation
and data intensive as well as latency sensitive services, often
involving different coalition teams, that cannot be supported
solely by existing centralized cloud platforms.

Formulate the Joint Service Placement and Request
Routing (JSPRR) as an integer programming problem.

Distributed cloud architectures enable the execution of service
tasks in edge servers, e.g., infrastructure nodes close to the
mobile tactical units, therefore constituting a promising solution
to expedite service delivery.

Generalizes several problems in literature.

NP-Hard as it generalizes the knapsack problem by adding
multiple packing constraints.

JSPRR – Non overlapping
BS coverage regions
(special case 1)

We address the problem of jointly optimizing the placement of
services and the routing of requests to edge servers in a
distributed cloud system with multidimensional (computation,
storage, communication) constraints.

Technical Challenges
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Randomized Rounding Approximation
Guarantees on constraint violation
Theorem 1. The amount of data placed by the
Randomized Rounding algorithm in BS n will
not exceed its storage capacity by a factor of
!"#(%)
+ 4 with high probability.
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Theorem 3. The objective value returned by the
Randomized Rounding algorithm is at most
)"#(%)
+ 3 times worse than optimal with high
*
probability, where 𝜉 = ∑. 𝑦0. .
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Complex multi-cell environment:
–
Ultra-dense BS deployments (~50 BSs per km2)
–
Users in range of multiple BSs (multiple routing
options).

Evaluation
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Multi-dimensional resource requirements of services:
–
Not just allocation of computation
–
But also placement of data (storage)
•
Database & visual recognition model for
AR service
Bidirectional communication
–
Both uplink and downlink bandwidth provisioning
•
Video streaming (only downlink)
•
Face Recognition (mainly uplink)
•
AR (both uplink and downlink)

Military & Coalition Relevance
• The proposed methods of jointly optimizing service
placement and request routing provide solutions to military
scenarios, especially when multiple network paths exist
among tactical units and it is critical to utilize network
resources of different paths to meet the demand for low
latency services.
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Better than state-of-the-art Greedy placement
schemes

Summary & Future Work

• We studied the problem of finding the optimal placement
and request routing policies for both data and computation
intensive services. In future, we plan to explore dynamic
versions of our algorithms that adapt their decisions over
time in response to changes in demand and topology.
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