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ABackground
A 12 years control software design for DO-178B/C certified programs

ACurrent assignments
A Consult 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
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AThe Cabin Pressure Control
System (CPCS) is an
avionics system designed
to minimize the rate of
change of cabin pressure.

AThe 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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Safety Assessment Process
Guidelines & Methods

ARP 4761

Intended Function, Failure System
Ajrcraft & Safety Design
Function Information Information

Aircraft & System
Development Processes

ARP 4754A | ED-T9A

Electronic Hardware Software
Development Lifecycle Development Lifecycle
DO-254 | ED-80 DO-178B :'|ED-1 2B
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System Safety and Engineering Processes in ARP4761

and ARP4754A
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Safety Assessment Process System Development Process

Am———— Aircraft Function Development
Aircraft Functions

H+EEN

Allocation of Aircraft Functions to Systems

FHA
Functional
Hazard
Analysis

Safety Reguirements I
' System Functions

Safetx Reauirements I

cture

gystem Archite

architecure Sk

ltems Requirements I
l Implementation

Reslﬂls

Allocation of System Requirements to Items.

System Implementation

s R ¢ it Syste™
Certification *
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DO-178C/DO-331 Model Usage Examples
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Process that MB Example 1 MB Example 2 MB Example 3 MB Example 4 MB Example §
generates the (See Note 1) (See Note 1)
life-cycle data

Svstem Requirements
Requirement Requirements Requirements Requirements Requirements from which the
and System allocated to from which the from which the from which the Model 1s
Design software Model is Model is Model is developed
Processes developed developed developed
Design Model
Software Requirements
Requirement from which the Specification Specification Design Model
and Software Model is Model Model
Design developed (See Note 2)
Processes Design Model Design Model Textual
description
(See Note 3)
Software Source Code Source Code Source Code Source Code Source Code
Coding
Process
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Objectives of the Approach
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A Take benefits from simulation at all
levels:

A System models for system analyses ARP4754A ARPA476:
A Software models for software analyses

A Eliminate most of the low-level software system*+> safety
verification activities

ft
A Integrate the ARP4754A/ARP47161 and SOIWare

DO-178C/D0O-331 modeling contexts for \
achieving the certification objectives in
an efficient manner

DO-178C/DG331
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Systems Requirements Definition
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ASystems Requirements were created in compliance to
EARS (Easy Approach to Requirements Syntax)
methodology.

A

ASystem level requirements were defined for:
A System Operating Modes
A User Interface requirements
A System Performance requirements
A System Architecture requirements
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Requirements Examples from DOORS
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ID Requirement g
PCS-3Y5-3 | Falee 3 System Operating Requirements
CPCS-SYS-4 False 3.1 Normal Automatic Mode Requirements
CPCS-5YS-5 True Test The Normal Automatic Mode shall be the active mode of the system upon system start-up.
CPCS-SYS-7 True The Mormal Automatic Control Mode shall be controlled by the IASC primary channel (Channel A).
CPC5-5YS-9 3.2 Manual Mode Requirements
CPCS-5YS-12  True When the MANUAL ON command is sent from the Control Panel, the Manual Control Mode shall be active.
CPCS-5Y5-13  True Manual Control Mode shall be controlled by the IASC back up channel (Channel B).
CPCS-5Y5-14 True While the Manual Control Mode is active, the IASC primary channel (Channel A) shall be inoperative for control
commands.
CPCS-5YS-15 True While the Manual Control Mode is active, the IASC primary channel (Channel A) shall be active for data monitoring.
CPCS-5YS-16 True While in Manual Control Mode, the system shall allow manual control of the cabin altitude rate of change.
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Architecture Definition
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Allocation of Functions to Software and Platform Components

Functional
Architecture

Platform (ARINC 429 and ARINC 464/ AFDX)

£ ELYSIUM
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Architecture Definition
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From system requirements to architecture and operational representation

Reguirements v ox
2]

=-IM System Requirements
B 1 Infroduction
B 2 Project Qverview
=B 3 System Operating Requirements
B 3.1 MNormal Automatic Mode Requirements
B 3.2 Manual Mode Requirements
B 3.3 Ditching Mode Requirements
[z CPCS-SYS-18
% CPCS-3YS3-19
% CPCS-SYS-20
B 34 Emergency Depressurization Mode Requirem
B 4 Interface Requirements
B 5 Performance Requirements
B 6 Architecture Requirements

O--E-E

E-E-E

Description
When the DITCHING ON command is sent from the Control
Panel, the Ditching Control Mode shall be activ...

#|[&]

4| 1 | r‘

Architect

4 EE CPCS_Architecture.etp
4§ CPCS
4 @ Operational
4 ‘A Blocks (1)
4 it Modes
4 {4 Behaviors (2)
4 £% NormalModes
4 @ Auytomatic
"% EMR Switch on
"% DCH Switch on
- @ Emergency Depressure
> @ Ditching Depressure
> ® Init
- £% OperationalModes
4 3 Diagrams (2)
€% SMD_NormalModes

NormalModes

Init

Automatic

DCH Switch on

EMR Switch op EMR Switch off]

ﬁimergency Depressura

DCH Switch on EMR Switch oh

" Ditching Depressure

fE—— B DCH Switch off
‘ g Ditching Depressure €% SMD_OperationalModes i
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Functional Decomposition of Operational Requirements
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System
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Architecture Definition (Initial)
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Architecture Definition
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Software Architecture Perspective 1 ICD Generation

4 @ SoftwareArchitecture
4 wg SWMessageDefinition
4 wg A4290abels
4 3 Types (4)
- [w] A429 ALT
- [®] A429 CABINPRESSURE
- [=] A429 TEMPERATURE
- [®] A429 SET_TEMPERATURE
4 {33 Tables (1)
i Ad429MessageDefinitionTablel
i we AFDXLabels
G

- nw GenericSWMessageDefn
P R
A B C D E F G H I ]

LabelID Field Type | Position | Size |Bit29mean0| Bit29meanl | Encoding | EquipmentID SDIRole | SSMatrixLength

1 C®A429_ALT 203 positive sign negative sign BNR =1 260 data=0 2
2 E MessageFields
3 R ALTITUDE real 11 18
4 E[®A429 CABINPRESSURE 152 positive sign negative sign BCD =0 98 data=0 ]
5 = MessageFields
6 R CABINPRESSURE real 1 18
7 EI[®A429 TEMPERATURE 187 positive sign negative sign BCD=0 88 data =0 o
8 = MessageFields
9 E TEMPERATURE real 4 18
10 | E[®A429 SET TEMPERATURE 187 positive sign negative sign BCD=0 88 data =0 o
11 = MessageFields
12 R TEMPERATURE real 4 18
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