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Background
Imagine for a moment that you are a construction worker hired by a company to construct a new building, but the company has
failed to supply any type of floor plan for the
building. Instead, the company has asked you to
“do your best.” Once you completed the building, the company decides that they do not like a
set of rooms—but at this point it is too late to
change. In reality, an architect would supply a
floor plan that the construction worker would
follow precisely to ensure the company is satisfied. Software engineering follows a similar
process.
The first step in creating any complex software system is creating a formal requirements
specification which outline the functionalities
and qualities of the system [1]. Without a proper understanding of the problem, a blindly implemented solution is crippled from the beginning. The requirements—which are agreed on
by both client and vendor—serve as a nonpartial basis for determining if a software system is satisfactory.
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The concept of a quality attribute is simple:
describe how well the system must perform a
specific function or task. Quality attributes
must maintain two core properties: measurability and verifiability. For every attribute, it
must be possible to assign a non-arbitrary value denoting the quality of performance. The
performance values must then be used to verify
that the system has satisfied some set of standards.
There are several categories of quality attributes, but this work focused on three specific
categories: availability, performance, and security. Availability relates to all efforts to ensure
the system remains online and able to serve requests. Performance details the responsiveness
of the system. Lastly, security encompasses all
methods of keeping the system and data protected.
The goal of this research was to generate a
small, yet detailed, set of quality attribute scenarios describing a CubeSat systems.
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Transmitter should be capable of
sending a single JPEG image during
a communication window [2]
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System should always grant access
to an authenticated user
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Future Work
In the future, the combination of use case and
quality attribute scenarios will be used to intelligently design a software architecture for a CubeSat.
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This research has produced, in total, roughly
a dozen quality attribute scenarios. These scenarios have not covered every possible scenario
that the system may encounter but instead a
rough overview of major components and subsystems. Another important note is that all values used in creating these quality attribute scenarios have been estimated or referenced from
other similar systems. Each of these values may
change after actual production of a CubeSat.
Unfortunately, a major goal of the research
was not met. A set of use case scenarios were
initially intended to be related to a set of quality attribute scenarios in manner more advanced than simple citations. Due to unforeseen
circumstances, this goal was not achieved. This
issue will likely be addressed in future additions to this work.
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Remote ground station must establish communications with satellite
within 48 hours of the event [3]
Figure 6: Disaster Recovery
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