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Abstract

As massive low earth orbit (LEO) satellite constellations are launched and major non-terrestrial net-
work standardization efforts are made, the topic of satellite resources is gaining traction among academia
and industry. Even though the benefits of communication over non-terrestrial resources have been es-
tablished, the idea of utilizing satellites as compute resources is rather recent. Evidently, the complexity
of deploying any distributed application on a constantly changing Satellite Computing Network is rather
high. Hence, modern, more flexible strategies of computing, e.g., serverless computing, must be explored.

The Serverless paradigm has been adopted in many fields and have become widespread in the industry
over the last decade. Elimination of the server management burden and automatic scalability and orches-
tration allows the developers to focus on other aspects, e.g., business logic or use case specific development.
This paradigm is often implemented through the Function-as-a-Service (FaaS) concept, which structures
any computation as discrete, light-weight functions. Modern FaaS platforms also strive to locate these
functions closer to the end user, at the network’s edge, to achieve reduced perceived end-user latency and
higher availability. As LEO satellites can contain computational capacity, which is located closer to the
end user than a datacenter, they represent a good fit for placement of serverless functions, especially for
services in rural areas. By applying the serverless paradigm in Satellite Computing Networks, we can
achieve a computational platform that combines the benefits of both worlds, such as the ability to run
computation even in the most remote places on Earth, by offloading them to satellites and provides an
easy-to-use developer platform.

This study aims at bridging the research gap by exploring compute capabilities of space resources,
combining compute-capable satellite emulation and easy to use serverless workload orchestrator. The
most relevant satellite offloading strategies are explored, validated and compared in terms of network
(e.g., end-to-end latency) and service (e.g., service availability) level metrics. By outlining key benefits of
each offloading strategy, overall conclusions on applicability in specific industrial use cases are drawn.
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