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Automotive industryAutomotive industryEmbedded Software industryEmbedded Software industry

The industries are still learning and adapting to ea ch otherThe industries are still learning and adapting to ea ch other

Reliability
Availability
Maintenability
Safety

Know-
how

techniques

Fault Tree Analysis

Electronics breakdowns

Regulations

Consumers claims

Safety applications

Software industrialisation

SW Quality Assurance

Needs

Tools
ACC, LDW, …

Architectures
Reuse

High complexity (1)

(1) La BMW serie 5 presenta 500 milioni di combinaz ioni nel solo sistema di “infotainment” (BCG, 2004)

Selective coverage
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(1) ISO15504’s PRM for Automotive was out in August 2005  (2) CEI-EN 50128 (3) CEI-EN 50126, Railways R AMS (4) AUTomotive Open System Architecture (5) Fro m Windriver 
(6) Radio Technical Commission for Aeronautics (7) Integrated Modular Avionics (8) To be extended for sa fety by Autosar 
NB: “General purpose” standards/processes have not been listed (eg ISO9000/visio2000, RS232, RS485)

Defense/
Aeronautics

1) Company’s
processes

(organiz.)

Engineering
- Technical 

solution
- Validation&

Verification

2) Project 
Execution

3) Project
Safety

4) Architecture

5) Operating 
Systems

6) Data  
Coms

The T-Model for High-Tech Companies

where
applicable

Railway
Signaling

Automotive

CMMI
(es.Northop,

Lockeed, DOD)

CMMI
(es.Alstom, 

Ansaldo)

CMMI AutoSPICE (1)

RTCA(6)/ DO-178B 
MIL-STD-498
DOD-2167A

MIL-STD-882C

POSIX-RT
VRTX
PSOS

ARINC-653

•AFDX
•TTP

•MIL-STD-1553

CENELEC(2)

CENELEC-
Safety (3)

•proprietary
•adhoc/consortia

•VRTX 
•microCOSII 
•proprietary

•adhoc/consortia

•PROFIBUS
•CAN

No safety:
CAN
LIN

WD 26262
MISRA Integrity 

Report

AUTOSAR (4)

(includes safety team)

MISRA Guidelines
IEEE

OSEK (8)

Vxworks (5)

Neutrino, Qx
Windows CE

Linux embedded

P
ro

ce
ss

 S
ta

nd
ar

ds
P

ro
du

ct
 S

ta
nd

ar
ds IMA (7)

Safety:
FlexRay
TTCAN
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New business dynamicsNew business dynamics

Bosch Bosch Bosch

Autosar

hardware operating
system

applications

Freescale

Bosch?
Siemens VDO?

Marelli?
ETAS?

Microsoft ?

VW
Scania
Marelli
BoschSTM

???

SW Quality Assurance

Structural innovationStructural innovation
Reliability
Availability
Maintenability
Safety

techniques

Fault Tree Analysis

Software industrialisation

Tools Architectures
Reuse

Software
“out of control”

Software
“out of control”

Frost & Sullivan, 2006

Drivers: Quality, Features 
& Time-to-mkt

Drivers: Quality, Features 
& Time-to-mkt

BCG, 2004

Selective coverage

2014 ?

Today: 2007-2010
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More than 300 KLOC lines of code ! 

(NASA Shuttle avionics is 450 KLOC)
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Automotive System (es. ABS)Automotive System (es. ABS)Personal ComputerPersonal Computer

IBM IBM IBM

technol.
step

hardware
operating
system

Intel
Microsoft

Lotus

Netscape

Oracle

SAP

applications

AMD

Bosch Bosch Bosch

Autosar

hardware
operating
system

applications

Freescale
Bosch?

Siemens VDO?
Marelli?
ETAS?

Microsoft ?

VW

Scania

Marelli

BoschSTM

???

Market pressures to standardization will drive value  
chain deconstruction and will need new independent actors

Market pressures to standardization will drive value  
chain deconstruction and will need new independent actors


