
Stakeholders’ needs

System Requirements

CONOPS

Top function = mission objective (fixed)

Primary vs Secondary Functions

Bottom functions = basic functionality

Concept Design Studies
PHASE 0: Mission Analysis/Needs Identification 
PHASE A: Feasibility Studies
PHASE B: Preliminary Definition

Concept Design Workflow

What the problem is

Mission/Problem Statement Objectives

Top-level functionality

How the system will do it

Functional Analysis

Functional Tree

Modes of Operation

Phases & Scenarios

Interface Connection 
Matrix (DSM, N2)

Physical Block Diagram

Concepts generation and 
trade-offs

Functional Flow Block Diagram

System Sizing 
(Budgets)

Concept Design

Product Tree

Function-Cost Matrix

Failure modes & 
Risks analysis

FMEA
Function-Component Matrix

Mission Analysis

New functional 
requirements

System Architecture Definition Mission Definition

Top-level system requirements

Functional, Performance, Constraints, Interface, Environmental, 
Others (safety, reliability, human-related, etc.)

Customer specifications

What the system needs to do

What decisions to tackle first:
Sensitivity (strong influence on system 

metrics) Vs Connectivity (require 
rework if decision changes)

List all feared events + tags (criticality, 
likelihood)

Breakdown feared events into potential 
causes (failure modes, what can go wrong 

at all levels) + tags
List countermeasures (mitigation) for all 

failure modes associated with critical 
risks

Flowdown to System Requirements

Bottom-up approach
Move up by grouping into subsystems

Top-down breakdown process
2 Down (how?) 1 Up (why?)

Design agnostic
Reduce functional 

interactions =>Simplify interfaces

Must be solution neutral Log comments and justifications
Focus on content not form

1 Actor - 1 action - 1 object acted on
Binari (either required or not required), Unique, 

Quantitative, and Measurable
Tracing is as important as writing

Never change identifiers
Everyone needs access

Review them often; system requirements are 
traded throughout the design process

Always question the SH needs, ask 
for justification, challenge the current 

train of thought.
WHY?
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