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Better Defined Software 

Requirements with 

Model-based Systems 

Engineering

Functional Safety Analysis 

and Control Tuning
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Rachel Knutson ïSenior Field Application Engineer

ÅBackground
Å12 years control software design for DO-178B/C certified programs

ÅCurrent assignments
ÅConsult a variety of clients on best practices for software 

architecture and verification strategies to satisfy DO-178C 

requirements using SCADE system and software solutions
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Project Scope

ÅThe Cabin Pressure Control 

System (CPCS) is an 

avionics system designed 

to minimize the rate of 

change of cabin pressure.

ÅThe purpose of the CPCS is 

to ensure the safety of the 

airframe and passengers 

while maximizing comfort 

for aircrew and passengers 

during all phases of flight. 
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ARP4754A, ARP476,1 DO-254, DO-178C Standards
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System Safety and Engineering Processes in ARP4761 
and ARP4754A
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DO-178C/DO-331 Model Usage Examples
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Objectives of the Approach

ÅTake benefits from simulation at all 

levels:

ÅSystem models for system analyses

ÅSoftware models for software analyses

ÅEliminate most of the low-level software 

verification activities

ÅIntegrate the ARP4754A/ARP47161 and 

DO-178C/DO-331 modeling contexts for 

achieving the certification objectives in 

an efficient manner

system safety

software

ARP4754A ARP4761

DO-178C/DO-331
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Systems Requirements Definition

ÅSystems Requirements were created in compliance to 

EARS (Easy Approach to Requirements Syntax) 

methodology. 

ÅThe EARS methodology is an effective way of expressing 

requirements between five types (or patterns) to avoid 

defining poor requirements which can propagate to lower 

levels. 

ÅSystem level requirements were defined for: 
ÅSystem Operating Modes

ÅUser Interface requirements

ÅSystem Performance requirements

ÅSystem Architecture requirements
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Requirements Examples from DOORS
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Architecture Definition

Allocation of Functions to Software and Platform Components

Functional 
Architecture

Software Architecture (ARINC 664-P7 / AFDX)Software Architecture (ARINC 429)

Platform (ARINC 429 and ARINC 664-P7 / AFDX)
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Architecture Definition

From system requirements to architecture and operational representation
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Functional Decomposition of Operational Requirements
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Architecture Definition (Initial)
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Architecture Definition

Software Architecture Perspective ïICD Generation


