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SW in Automotive

O Introduction — ALLIANCE RENAULT/NISSAN/MITSUBISHI

[ Section 1 - SW IN AUTOMOTIVE — What does it mean

=  Complexity
= Customer Satisfaction and Safety
= Regulation

 Section 2 — SW IN AUTOMOTIVE - Actions Plan in ALLIANCE

= SW Development Standard

= ALLIANCE SW Process

= ALLIANCE SW Center

= SW Quality Assurance activities

[ Section 3 - SW IN AUTOMOTIVE - Conclusions

Presentation Duration : 30 mn
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RENAULT NISSAN MITSUBISHI

RENAULT NISSAN MITSUBISHI

19-YEARS ALLIANCE

BRANDS / 3 COMPANIES / 200 MARKETS

10¢r

?10.7+ MILLION

 PASSENGER CARS &
LIGHT COMMERCIAL
¢ VEHICLES SOLD IN 2018

®
\_ 450,000+ EMPLOYEES worLbwibE
.
COUNTRIES 10,76 M 1in9 775,000+ 450,000+ 122
cars sold in 2018 vehicles sold worldwide Electric Vehicles sold employees worldwide manufacturing plants
2018 Sales Results (in mill its)
1076 1062
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RENAULT NISSAN MITSUBISHI

RENAULT NISSAN MITSUBISHI

OUR VISION

MOBILITY FOR ALL

Building clean, affordable and safe cars for everyone

Electrification Connectivity Autonomous drive

ZERO EMISSION VEHICLES

Global Leader 775,000+

in Electric vehicles Electric Vehicles sold

Nissan LEAF

Best-selling EV in the world with

Renault ZOE

mare than 409,000+ vehicles sold isthe #1 EV in Europe in 2017.
since its launch in December Renault has sold 225,000+ EV
2010. worldwide since 2012.
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SW IN AUTOMOTIVE: Where Is the REAL COMPLEXITY ?

SW more and more Complex A SIMPLE EXAMPLE

Switch

Electrical wire
and

AC Plug \

No software to manage
the light !
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SW IN AUTOMOTIVE: Where is the REAL COMPLEXITY ?

SW more and more Complex

0 L
Tail lamps  Front fog
Lowbeams 0

Autolight  Rear fog

1\ {‘ Flashersright +BAT

W

A SIMPLE EXAMPLE

CAN

Light / rain sensor

* No direct link between Combi-switch and light
« 3 ECU involved : BCM, USM, Cluster
» Data exchange through vehicle CAN bus
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SW IN AUTOMOTIVE: Where is the REAL COMPLEXITY ?

SW more and more Complex A SIMPLE EXAMPLE

examples of functions realized by Software

* ENGINE OFF => LIGHT OFF

* AUTO LIGHTING ACTIVATION

* REMOTE LIGHTING

« COMODO PROBLEM => LIGHTS ON

« BCM MEGANE 2010 : SW size = 650 kB (including 90 kB basic SW)
* LIGHTING FUNCTION : SW size = 7.4 kB

* NEW DASHBOARD FUNCTION
* NEW MULTIMEDIA SYSTEM
« NEW CAMERA IDENTIFICATION FUNCTIONS ...
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SW IN AUTOMOTIVE: AKEY POINT FOR CUSTOMER
SATISFACTION AND SAFETY

SW more and more Complex

1 000/0 bO; ggrzsswull be connected

value contribution
(AD/ADAS, IVI...)

s — THE CONNECTED CAR ©
== e

[ Complex functions with e P

il major SW added Fs

Of the road will be
750/0 a,‘wmsm,‘g;zo;;;?

» SW development cost = around 40% vehicle cost

Rules / Régulation Major constraints

Safety reaeo SSWI)Te317d SPICE®
Safety Impacts of SW bugs (vehicle drivers, State of the art in Automotive for SW

passengers, pedestrians, other vehicles...) véhicules... Development Process
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SW IN AUTOMOTIVE : ALLIANCE STRATEGIC
FOCUS

o

SOFTWARE SIZE (MILLION LINES OF CODE)

CONNECTED
N VEHICLES
& MOBILITY SERVICES

ELECTRIC
VEHICLES

AUTONOMOUS
DRIVING
b 4

SOftwal‘e ConteXt Automotive Software

continuously growing
in size, complexity and value
= Strategic asset for OEM

ISoftware stakes Software development
Time to Market acceleration

Cost of development reduction

Open source
Industry standard protocols

@ Willingness to take back the lead in Software development
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SW IN AUTOMOTIVE : STAKES FOR THE
ALLIANCE
Stakes Lever
Reduce SW SW development and components costs with

improvement of re-use on systems leading to

development
Increase development efficiency

cost

Reduction of SW quality bugs by 50%
Decrease SW Warranty cost per vehicle
Operational deployment of FOTA

Improve SW
®  Robustness

s Become Acceleration of time to market by 2x
responsive to Comply with critical safety features

market
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SW IN AUTOMOTIVE : WHAT ABOUT
REGULATION CONTEXT ?

> A New situation :

= Regulation authority became more suspicious towards car
manufacturers

= Market survey will be systematic in Europe from 2020

= up to 30k€ per vehicle in case of Non compliance with Regulation
requests

SUCCESSFULL SW DEV

SW DEV
STANDARD

SW DEV
PROCESS
SW
ORGANIZATION
SW QUALITY
ACTIVITIES
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MOVING FORWARD
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SW IN AUTOMOTIVE : ALLIANCE RENAULT
NISSAN DESIGN SPECIFICATIONS (RNDS)

SW Architecture
Standards

! ——— RNDS

ol - | - Attached to ECURFQs
— +  Defect prevention practice:
wf~
- —_
RENAULT NISSAN
ALLIANCE
s g —— e
RETEX
e
. - 3
T L. Nissan establishes Renault establishes ”
\ - ™ § the SWQualty  the SWCualty Job Unit 191G SWAUARY - Software Robustness Aliance SW Process
Group NDS Standards RESR Standards Progra d

T v ——————r—
\\_ Rerpismmants b £CU Devetegmant (304

|| 7| == e SUCCESSFULL SW DEV

SW QUALITY
ACTIVITIES

5\ 8
SW DEV
PROCESS
sw
‘ORGANIZATION
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SW IN AUTOMOTIVE : ALLIANCE SOFTWARE
DEVELOPMENT PROCESS

! ; '

Ensure Compliance

Ensure Final Improve SW : :
with Automotive
Customer Development
. . L Standards and
Satisfaction Efficiency )
Regulations
D /‘@

EFFICIENCY

SUCCESSFULL SW DEV

SW DEV
STANDARD
sw
ANIZAT
W QUALITY
ACTIVITIES

[
o
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SW IN AUTOMOTIVE : ALLIANCE SOFTWARE
DEVELOPMENT PROCESS DESIGN

P

SW highlights: e | Vo
- Acomplex SW is never free |E==mts T g
of bugs | = e
- A SW bug is present from o |
the design of the SW T I e o T o o |
[z JI|[ et ][ e | o2 |
Primary Life Cycle Processes ; ational Life Cycle Processes Supporting Life Cycle Processes

SUCCESSFULL SW DEV

Zz
2
' ;
n
3
©
6
C

PROCESS ROBUSTNESS IS
THE KEY OF SW QUALITY

SW QUALITY

ACTIVITIES
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SW IN AUTOMOTIVE : ALLIANCE SOFTWARE
CENTER ORGANIZATION

& \Worldwide team

i & >2000 FTE (Full Time Equivalent)
Toulouse Ons ™ Workforce & Specific skills
Sophia-Antipolis s [ Atsugi &= Regional fOCUS
% Job sharing
_0 < High Value activities in Japan

and France
& Execution in India
& Renault SW Labs

Internal FTE in| | Strong Workforce| | () Additionnal SW| | Offshore/ Vendor /
France and Japan Q in India centers| | Contract (worldwide)

- o | k&
1l bt — O @

SUCCESSFULL SW DEV

SW DEV
STANDARD
SW DEV
PROCESS
sw
‘ORGANIZATION
SW QUALITY
ACTIVITIES

Confidential C



19

I

| RENAULT-NISSAN-MITSUBISHI CONFIDENTIAL C |

SW IN AUTOMOTIVE : SUPPLIER SW QUALITY

ACTIVITIES

Supplier

DQESE

(SW suppliers
audits)

Supplier Capability
(Confidence Level of
SCM and SCS)

Strenghts &
Improvement points
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Pedestrians Protecting Unit

+——— Body Computer (BCM)

e p— Pressure Sensor

| RENAULT-NISSAN-MITSUBISHI CONFIDENTIAL C |

Full vehicle Suppliers SWQA monitoring

®

) BOSCH @ L

MARQUARDT
Invented for life

S Panasonic
hruse FLEXTRONICS ) w
@

Technik fiir Autormobile - PLASTIC OMKIUM
r thyssenkrupp
— D LEAR

CORPORATION
CaLsomnc Kansei

WL KOSTAL

@ﬂlill(?lllill 5 DENSO @ -
e

KPI Coverage |Target=100% Completeness |Target=100% |Consistency |Target=80%
Measure = 100% Measure = 98% Measure = 96%

DIVERSITY :

» Upto 70 ECUs / vehicle
» 1000s configuration / vehicle

» Around 20 venhicle projects concurently

52/52 ECUSs with a decided 1028/1044 outcomes 1006/1044 outcomes green or
strategy. aluated. orange.
Spec & Change Mgt INTERNAL
odel Based Design
Supplier t INTERFACE WITH SUPPLIER
Acceptance

SW Project Mgt & Safety/Assurance SUPPLIER
5W Spec, Design and Implementation

SW Integ, Test and Delivery
SW QUALITY ASSURANCE

}

SW DEV
PROCESS
sw
‘ORGANIZATION
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SW IN AUTOMOTIVE : SUPPLIER /INTERNAL
SW QUALITY ACTIVITIES

Lessons == Audits

Learned
s Gate Supplier /internal (s
Reviews commitment
=] SWQA Supplier /internal
# Status strategy Selection
Release Supplier /internal
Notes Followup ..
F% ® Joint @ (/5)’
= Reviews T SUCCESSFULL SW DEV

> > 2
B3 H§ =
zZ z o

SOFTWARE QUALITY ASSURANCE PROCESS wOE l
C
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SW IN AUTOMOTIVE : CONCLUSIONS

SW AUTOMOTIVE MARKET

SW Complexity
Automotive Regulation
Automotive SW cost

SW QUALITY IMPROVEMENTS

SW Process Robustness
SWOQA Activities
Tools/Measures deployment

STRATEGY
ALLIANCE SW Process

ALLIANCE SW Center
SWQA Activities

CONSTRAINTS

p—
)
"’4//(' i

SWQA CRITERIA

SW ROBUSTNESS
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