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A way to reduce integration costs and rework in 
Aerospace & Aviation
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Development Model



RIG INTEGRATION & 
SYSTEM TESTS

DEPLOY ON TARGET

APPLICATION 
DESIGN/DEVELOPMENT

EFA/FINAL PRODUCT
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Traditional Approach

CERTIFICATION

REQUIREMENTS

FLIGHT CAMPAIGNS
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Weaknesses to Address

Lack of parallelization: SW-SW integrations, 
debugging and testing activities all require RIGs and 

FSIRs.

End users are involved late in development 
stages

New features often requires many iterations & 
multiple flight to be accepted by pilots

Iterations and flight campaigns are expensive in 
terms of man effort and money

A complete and updated aircraft simulator comes late



RIG INTEGRATION & 
SYSTEM TESTS

DEPLOY ON TARGET
APPLICATION 

DESIGN/DEVELOPMENT

EFA/FINAL PRODUCT
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New Approach

CERTIFICATION

REQUIREMENTS

FLIGHT CAMPAIGNS

SIMULATION PILOT in the 
LOOP
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A Long Story Short of AC Prototype

ENG Critical timer 
shall be displayed to 
inform the pilot when 
maximum XMS torque 
limit is exceeded for 
some amount of time. 
The timer countdown 
shall be displayed on 
PFD

Detect XMS Overtorque
condition and raise 
Caution on MFD

XMS Dept ENG Dept

HRL HRL

IF XMS TQ > X for more 
than 2 seconds then 
raise XMS OVTQ CAS

If XMS TQ > X then 
start and display 2.30’ 
timer countdown. If 
timer expires then the 
timer box shall 
become red and 
displays XMS EXPIRED 
message.

LLR

LLR

System Tests & Low-Level Tests Passed 
with no findings. The implementation is 
compliant with requirements.

Flight Campaign

Behavior not accepted 
by the pilot: the CAS is 
triggered when limit is 
not exceeded 

2 Months

At least 1,5 month depending also on AC 
availability etc..

Design Review & EFA release delivery
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Rehosting Example
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Rehosting HL Architecture

TXT/PACE APEX (A653 API)

Partition 
1

System
Partition(s)

Partition 
2

Partition 
N

TXT/PACE
O/S Simulation

• Config Loader
• Scheduling
• I/O (Shared Memories)
• …

PC Hardware
(Windows/Linux)

APEX (A653 API)

Partition 
1

System
Partition(s)

Partition 
2

Partition 
N

Real Time Operating System
(RTOS)

Core Hardware

I/O Boards

Real Architecture Rehost Architecture
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Rehosting LL Architecture

Avionic Shared Memories

TXT/PACE APEX 
Implementation

Rehosted VASConfiguration 
O/S Emulation

Synchronization

Inputs Outputs

Ethernet/HLA/S
HM/…

Endianizer

Encoding to 
raw avionic 
data

Error Injection

Ethernet/HLA/
SHM/…

Endianizer

Encoding to 
engineering
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SWOT

S W

TQ TThreats

WWeaknesses

• Setup a new lab with real equipment requires lot of effort

• RT performance shall be evaluated on real target

• Rehosting activities require high skills

OOpportunities

SStrengths

• Involving pilot testing new features is easier & safer

• Quick debug on simulated environment

• Reduce bottlenecks on RIGs & FSIRs

• Support for traditional kernels or modern IMA 

architectures

• Multi AC Simulator

• Connect multiple Simulator

• How to get credit for Cert?

• Different development approaches

• Lack or incorrect devices specs

• ICD formats

• Endianess



1212

Scale up to RIG
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Any Questions?
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