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XIIII. Requirements, Analysis & Selection

With the drivers identified, the key requirements - those which have the most impact in determining the mission’s
performance in terms of metrics (e.g. cost, schedule, performance, etc.) - can be identified. Key requirements can be
identified by reviewing the identified drivers, identifying what requirements influence them and how significantly.
Key requirements are the requirements that have a significant impact on one or more drivers - or a more minimal
impact on numerous drivers. The identification of key requirements is a critical part of solution selection as the key
requirements are the focus of the requirements trade analysis process. The trade analysis process will, logically, focus ACADEMIC

only on the key requirements that have been deemed tradable, previously. HIGH-ALTITUDE
CONFERENCE

The trade analysis process seeks to maximize the mission utility via selecting the best architecture that fulfills all
mission requirements. Utility analysis requires that each metric be quantifiable (even if this quantification is
arbitrary and only done for the purpose of this analysis) and that the relative importance of the metrics be defined via
the assignment of coefficients. Each possible solution then has its score calculated and the one with the highest utility
value wins. The identification of key metrics constrains the search space (the number of combinations that should be
considered) by allowing the process to focus on only the most important possible trades. Practically, the process is
somewhat more complicated than this as the analyst may identify new possible solutions upon seeing what elements
have the most impact and what prospective solutions perform the best. Given this, an iterative process will likely
occur with possible solutions refined and compared several times.

Once iteration does not seem to be having a meaningful impact in increasing solution utility, it is time to pick a
mission solution. This process starts with the solution that has the highest utility. The solution must then be
evaluated to ensure that it meets all requirements and constraints. Its risk must be evaluated to ensure that it is
acceptable. If any of the above validations fail, the solution may need to be further retooled (and compared to others,
if its utility value has changed). The result of this final step is to choose a mission solution and make a go/no-go
decision as to whether to proceed with the mission at all.

XV. Conclusion

The foregoing has presented a scalable framework for the design and optimization of a HAB mission. Skillful users
may determine that additional areas can be combined or further simplified to make the process even more
lightweight for particularly small projects. The various sections can also be expanded for use in larger projects. For
particularly large-scope projects, the HAB specific implementation elements can be used to replace the roughly
analogous sections of the SMAD or SSE process and the full heavyweight model can be utilized.

By utilizing this framework in an academic environment, the requirements for students are better developed. This
translates into additional leadership opportunities for student participants, who can implement designated areas
(based on the plan) without requiring the detailed understanding that would be otherwise required (to lead without a
plan). The framework also exposes students to engineering and project management best practices and prepares
them to step-up to more robust engineering and management approaches.
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