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You are interested in developing your first flight 
mission proposal but have no idea where to start

6/21/21 2Architecture & Formulation

Pre-Phase A Concept Studies - so you get approved for formulation
Start Here!



The Purpose of Pre-Phase A Concept Studies

• NASA SP-2016-6105 Rev2 “NASA Systems Engineering Handbook”
• The purpose of Pre-Phase A Concept Studies is to produce a 

broad spectrum of ideas and alternatives for missions from which 
new programs/projects can be selected. Determine feasibility of 
desired system, develop mission concepts, draft system-level 
requirements, assess performance, cost, and schedule feasibility; 
identify potential technology needs, and scope. 

• Trade: to exchange something for something else, an alternative
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to conduct trades



…from which new programs/projects can be selected (approved)
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The three principal boundary conditions
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Principal Trade Space Dimensions for Approvability
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Principal Architecture & Design Trades
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to redistribute risk & reward (margins)
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When your approach
breaks (hollow arrows),
look at the choices you are
making (boxes - design),
and at the choices that
brought you there
(branches - architecture)

EXAMPLE:
Your system cannot downlink all the 
data collected over the course of a 
day.
You could upgrade the radio, add in-
instrument data compression, 
and/or revisit your sampling 
requirements



Science Trades: Requirements Architecture
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You will always run out of money before you run out of science
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Engineering Trades: Technical Architecture
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Big changes come from changing branches, not leaves
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Architecting is changing 
the allocation of functions amongst branches.
Designing is finding 
the solution at a node.  
Designs includes structure and behavior.

EXAMPLE:
Split in data processing 
between Flight Segment 
and Ground Segment

EXAMPLE:
Split in pointing
between Instrument
and Spacecraft EXAMPLE:

Split in attitude 
control between 
wheels and thrusters



Trade Space Methods

Actual 
Results

Grass Roots/
Bottoms Up

Parametric

Analogy
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Use phase and detail appropriate estimation methods – not only bottoms up

Early in a Project Late in a Project

High Level
of

Detail

Low Level
of

Detail
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