


Automotive
companies
continue to

struggle with
the increasing
complexity
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Business Goals

Improve Vehicle Quality

v

Increase Reuse
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Improve On-time Delivery

IBM Approach

Explicitly support process
and safety standards
including the ASPICE

framework

Enable strategic reuse
through IBM’s unique global
configuration capability

Support SAFe for agile
development in systems, sw
and electrical engineering



ASPICE in

a nutshell
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Governance

Maintained by Automotive

Companies & required by
Automotive OEMs

Assessment

Projects shall follow state of

the art system & software
engineering practices




Past Today

3 Focus on Software : : Focus on Systems
development N and Software
process development

Factors that
accelerate
relevance Of — ASPICE primarily Accepted standard

common among

ASPICE German OEMs

by Automotive OEMs

worldwide
- ASPICE burden — OEM's strive for
== for suppliers of _? - ASPICE on vehicle
__———  single components TF ek level (System of
0 % & o Systems)
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ASPICE

The ASPICE standard is about assessing process maturity

Acquisition Process

Group (ACQ) System Engineering Process Group (SYS)

SYS.1
Requirements Elicitation

SYS.5
System Qualification Test

ACQ.4 SYS.2
Supplier Monitoring System Requirements Analysis
SYS.3
System Architectural Design

Software Engineering Process Group (SWE)

SYS.4
System Integration and
Integration Test

SWE.1 SWE.6
Software Requirements Analysis Software Qualification Test

SWE.5
Software Integration and
Integration Test

SWE.2
Software Architectural Design

SWE.3
Software Detailed Design and
Unit Construction

SUP-1
Quality Assurance

SUP.8 SUP.9 SUP.10
Configuration Management Problem Resolution Management Change Request Management

Primary life Cycle Processes Organizational life Cycle Processes
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SWE.4
Software Unit Verification

Support Process Group (SPL) Supporting Process Group (SUP)

Management Process
Group (MAN)

MAN.3

Project Management

Reuse Process Group (REU)

Process Improvement
Process Group (PIM)

Supporting life Cycle Processes
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ASPICE defines a plug-in concept for different domains
which makes it a good engineering process framework

[ B [EED E Ex ot

SYS: System engineering

SWE: Software engineering

HWE : Hardware (electrical) engineering
MEE: Mechanical engineering
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Traceability is a common issue Automotive Engineering

System | _ _ System
Requirements Qualification
‘-'-7
! ‘,____——, /
e

System ! System
Architecture  [€— T ﬂ" Integration Test

32‘\ ; !

EE & Software e
Requirements Qualification Test

2 7
] 7
! /4

EE & Software je _ _ o o e - > Integration Test
= ) ) Architecture
EE’ Configuration S
@ Management ! \\4 x
EE & Software :
Change & Defect Component > Unit Test
Management
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Automotive development requires adherence to a range of

standards

© 2020 IBM Corporation

SOTIF

Cybersecurity

IATF-16949:2016

@ Process Maturity Model derived from ISO 15504 (SPICE)
w Maturity in development processes to achieve high work product quality
(Usually, Systems and Software Processes require Level 2-3)

(® Automotive functional safety standard based on IEC 61508
w Safety concept based on Hazardous Analysis, Safety Goals
to prohibit danger that originate from system operation

(O SOTIF term refers to ISO/PAS 21448 norm
w Safety in the absence of fault (Functionality that relies on situational
awareness - autonomous systems)

D ISO/SAE 21434 to satisfy UNECE and EU Regulations
m Security measures to prohibit hacking vulnerabilities

@ Quality Management standard is based on EN ISO 9001
w OEMs who are members of the IATF (International Automotive Task
Force) require their suppliers to be certified according to IATF 16949



Standards work complementary towards the
joint goal: ,,Absence of unreasonable risks*

e. g. Dangerous
fault

Functional
Safety

= e.g.
—_— Interaction

Hazard

SOTIF -
D016

s 110010100100101001

910011010010110010100100101.0¢

1111 )

Cyber Hazard
Security

ASPICE Development

Process
Quality
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e. g. Hacking

Outside World



Functional Safety Autonomous System

Training Validation
Data Set Data Set Real World

Example for a current challenge: Safety for
autonomous systems

IEC 61508 Level 4 (ISO 26262 ASIL D) requires achieving

low dangerous system failure rates of < 10-%/hr .
Behavioral
requirements

‘ Monitoring

! All strategies for producing safe software are vulnerable to System
% Mismatch requirement and real world need Ly Mmonitors aefined
safe” operation
®  Obsolete design (not considering latest requirements) / \
% Inconsistent design (vague / contradictory requirements) High false High false
negative =EIENEE: positive
w Ensuring that design is using well defined & current / \

Many safety missions Too many crashes

requirements is more crucial than ever before

Failure
rate <
109/ hr

© 2020 IBM Corporation




Al in Engineering Example:

IBM Requirements Quality Assistant

A
O

Watson Natural
Language
Understanding

Requirements best
practices and
heuristics (from
INCOSE Guidelines)

Enterprise benefits

* Reduce the cost of defects by 60%

* Reduce cost of manual reviews by 25%

* Retain engineering expertise for junior engineers

© 2020 IBM Corporation

+

7 -

Requirements training
data:
public data sets +
additional client-specific
data

Requlrements
Quality Assistant
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Cybersecurity

In general, Cybersecurity and Functional Safety standards follow similar patterns

Cybersecurity

Feature Definition

Threat Analysis & Risk
Assessment (TARA)

Cybersecurity Concept

Review and System Failure Mode
and Effects Analysis (FMEA)

Source: Adapted from FEV Group, ELIV 2019

© 2020 IBM Corporation

Functional Safety

Synergy, one document ltem Definition

Hazard Analysis & Risk

Alignment, share findings
= 2 Assessment (HARA)

Common safety goals tracking Functional Safety Concept

Review and System Failure Mode

S , one d t i
ynergy, one GoCti, and Effects Analysis (FMEA)
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Cybersecurity

Cyber regulations are still evolving,
with major milestones in 2020

¢

@
oy . “Cybersecurity Act“ In force?
£ x * *** EU Cybersecurity Agency (ENISA) and information and
ek : enisa | communication technology cybersecurity regulation Adoption?
Europgan
Commission ** x . C ‘ ‘
EU General Safety Regulation . adienzes ‘Qelegated Act  |nforce?
! Gets
Sep-2019 :
i mandatory
GRVA . bl
o ra— ¢
Sep-2019 l transition period
Recommendations on Cybersecurity of Task GRVA Q1 Sep-2020
Force Cybersecurity and OTA Issues WP.29 In-force
o 1 l | *
ISO/SAE 21434 Road vehicles CD (22-Sep) DIS (30-Oct) FDIS (30-Oct)
— Cybersecurity Engineering Committee Draft Draft International Final Draft International
Standard Standard
Q2
‘Red Band
VDA | QMC - | o
CSMS -
Certification Standard Automotive Q1 g)a'r(‘:'”gt
) nce
Source: Adapted from Continental Cybersecurity Management System Yellow Band P
https://www.all-electronics.de/fahrzeugentwicklung-was-die-cybersecurity-leisten-muss/ .
2018 2019 2020 2021

2016-2017



ASPICE Levels Scope Goal

5 Innovating Process

ASPICE | cricioncy

. ' Organizat
defines 4 Predictable Process an
Levels ........................................................................................................................................................
3 Established Process
OEMS COmmonIy ........................................................................................................................................................
require and aim 2 Managed Process o
ectiven
for Level 3 | el
1 Performed Process Project
O Incomplete Process



The Way to
ASPICE

Compliance

©2020 IBM Corporation

Level 3

Reusable process is

=ezle)[Spcle NEdfelel=lsM  established

Implement reusable process
(tailoring guidelines)

Level 2 Process outcomes are achieved
Managed Process in a managed way

Implement processes for quality mgmt.
and configuration mgmt. across domains

Level 1

Process outcomes

E1a{0] (I Moo= ,Somehow” achieved

Achieve process
outcomes

Level 0
Incomplete Process



ASPICE key
challenge

Handle
dependencies
of work
products and
processes

16 ©2020 IBM Corporation

Transparency

Traceability

Consistency



IBM ELM capabilities work with every methodology

Systems
Design

Management

Method & :
Proces: Requirements V Model v/ Waterfall v/
uthoring IBM
Engineering
Lifecycle
Managemen
t

Bl and Workflow
Reporting Management

Scrum Vv SAFe VvV

Test
Management

IBM Jazz Foundation
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IBM ELM allows for integrated work product management

Dashboard

Systems Design

Management Requirements Management Workflow Management Test Management Cross Domain

JRS
Global Configuration Management Jazz Reporting Service

Rational DOORS Next Rational Team Concert Rational Quality Manager
RMM Generation
Rhapsody
Model Manager

RPE
RQA Rational Publishing Engine

Requirements Quality Track & Plan Termpl
Assistant emplate
=

, I Test . ) ) . ]

———— Requirement 1.1 . ‘ Rational Engineering Lifecycle !
Manager i

T &, Source E

=

RMC
Rational Method Composer

Rhapsody DOORS SCM & Continuous

Rational Rhapsody Rational DOORS Integration m

Jazz Foundation
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ASPICE Essential IBM Engineering Domain Model

Satisfies
SWE.1BP 6
SWE.1BP7

19

Legend
Link types(s)
SWE.5BP 7 Bi-traceability BP
SWE5BP8  Consistency BP Rhapsody/ EWM
SYS.1 Satisfies « R DM
Stakeholder Requirements ggg gg 3
Validated By
SYS.5BP5
SYS.2 SYS.5BP 6 SYS.5 SYS5BP5 SYS.5
Svstern Re l-Jirements g Test Spec/ Cases (System Test Results (System
y 9 Qualification) Qualification)
Satisfy or Refines Arch 1 \éﬂigateBdPB;'
El t -
S\?g.gnBP 5 SYS.3 SYS.4BP8 SYS.4 SYS.4BP 7 SYS.4
SYS.5BP 6 > - Test Spec/ Cases (System g Test Results (System
' SYRLE ATEAIRELTE Integration) Integration)
Derives Arch Element \S/?/\llicéa(tsegPBg
2@2 Eig SWE.1 SWE.6 BP 6 SWE.6 SWEGBPS5 SWE.6
& Software Re .uirements g Test Spec/ Cases (Software pu—" Test Results (Software
g Qualification) Qualification)
Validated By
Satisfy or Refines Arch Element L SWE.2 gwgg gﬁ ; SWE.5 SWE.5 BP 7 SWE.5
ggg gﬁ 2 Software Architecture Test Spec/ Cases (Software § - Test Results (Software
Design Integration) Integration)
4 Validated By
SWE.4 BP 5
SWE.3 SWE.4BP 6 SWE.4 SWE4BP5 SWE.4
> Software Detailed Test Spec/ Cases < g Test Results (Software Unit

Design

Tracked By
SWE.3BP 5
SWE.3BP 6

Implemented By
SWE.3BP 5
SWE.3 BP 6

SUP.10 BP8

SUP.10

Implementation

v

(Software Unit Verification)

SWE.4BP 5

Verification)

Static Verification Results

\4

Change Requests
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Affected work products




How to avoid cost explosion when dealing with multiple variants?

Milestone Release 1 Milestone Release 2 Milestone Release 3

svs.1
Stakehoider Requirements <'|

svs2 <
System Requrements [l

svs.1 svs.1
Stakehoider Requirements <'| Stakehoider Requirements <'|

SYS5 SYS5
ec/ Cases Test Resulls (System
System Qualification) Quaification

SV,
st Spec/ Cases. —] Test Results (System
System Qualification) Quaiiication)

System Qualification)

sys2 <
System Requrements |l

sys2 <
System Requrements |l

I.; <

sYs.4 SYS.
Test Spec/ Cases ] Test Results (System
m Intogration) Intoaration)

SYS.
Test Spec
(System Integration

>

Test Spec/ Cases
System Integration)

pec/ Case
,‘f‘r«w: es | (—D| Results (Software
So Quaiifcation)

Speci C:

Test s
(Software

SWES
Test Spec/ Cases
Software Integration

ariant 1

SWES
Test Results (Software
Integration)

SWE.S
D restRsuls Sotvaro

Integration)

<« Test Spe

(Software Unit

Implementation

Implementation <

Implementation <«

sys.1 sys.1 vs.1
Stakehalder Requirements 41 Stakehalder Requirements 41 Stakehalder Requirements 41
SYs.5 sYs5
SO (Systom Qualiication) S G Systom Qualiication) Qualiication & e
l . sYs4 l SYs4 sYs4 l
»| Test Spec/ Cases =D Test Results (System »| > Test Spec/ Cases e Test Results (System »| <
tem ntearation Integration) Syctem intearaiion Integration)
- . SWES Swi
I_ SWE < » Tost Spec Cases 5 I_ SWE1 < » Tost Speci Cases Pt Software SWE1 » Test Spec/ Cases b
" Sottare Requrements | » (Software e Software Requrements | » (Software < T D Sottare Requrements » (Software < T
a‘ l a n t l SWE2 Swi SWES l SWE2 SWE SWES SWE2
SR TostSpeciCases UM 1.\ Rt (Software oftware Architocture O] oot SpeclGasen Tost Resuts (Software
Design (Software nieqra Integration) Dosin (Software ntearati Intogration

SY8.4
Test Results (Sy:
Integration]

SWES WES
TostSpecCases OB 1.1 Rocuits (Software
(Sotuare nteqraton ieqraion

SWE3 ¥ SWE4 L SWE4 SWE.4
Software Detailed S B 2 Tost Results (Software Software Detailed S S 2 Tost Results (Software S S 4 Tost Results (Software
Design Unit Verification) Design Unit Verification) Unit
Implementation » e Implementation > — Implementation >

svs.1
Stakeholder Requiremens <'|

v

svs2 <
System Requirements [l

A
L

)
Stakehoider Requirements <'|
svs2 <
System Requirements <«

Ly

svs1
Stakehoider Requirements <'|

v

sys2 <
System Requrements |l

A

N

SYS5
, Test Results (System
stem Qualication) Qualfication

SYS5
Test Spec/ Cases.
ystem Qualiication

SYS5
Test Spec/ Cases. |~ Test Resulls (System
System Qualification) Quaiiication

SY8.4

SY8.4
Tost Results (Systs
Integration)

SYS.4
| «—> R

Integration)

SYs.4 SY:
TostspeciCases MW 1 nocins (Systom
(Systom Integration) Integration)

SWE < > Tost Spec/ Cases ’ I
- Qualiication)
] l SWE. SWES
e Sl & Test Results (Software
- Dosicn Integration)

SWE.4
s (Software

(System Integration)

6
Test Results (Software
ualiication)

SWE <
Software Requirements |l

SWES
Test Results (Software
Integration)

Test Spe

ca
(Software Unit (Software Unit

Implementation Implementation

Implementation <«
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onfiguration 1 Compare onfiguration 2

e e e e e e e — — — — — E — E E — E E E — — — — — — — — — —— — —— —— ——————————— - ——

SYS.1
Stakeholder Requirements

svss sYs5
Tost Spec/ Cases (System Tost Resuls (System
Qualification) Qualfication)

syss svss
Test Spec/ Cases (System Test Resuts (System
Qualification) Qualfication)

svs2
System Requirements

sYs4 svs4
es (System Test Results (System
ration)

SWES SWES
Test Spec/ Cases (Softway Test Results (Software
Qualiication) Qualification)

Test Spec/ Cases (Software Test Results (Software
Qualfication) Qualiication)

SWE2
fware Archit
Design

—

5 SWES

Test Spec/ Cases (Software Test Resuls (Software

Integration) Integration) Test Results (Software
Integration)

tecture

Design

Test Spec/ Cases (Software. Test Results (Software Unit
Unit Verification) Verification)

SWE.4
N TostRosuts (sofwaro Unt
Vercaton)

SWE3 SWE.
oftware Detailed o/ C: oftwa <
Design Unit Verification)

Global
Configuration
Management

Implementation | 2 Static Verification Results

Implementation P Static Verification Results

I
I
I
I
1
1
I
I
I
I
1
1
I
I
I
I
1
1
I
I
I
I
1
1
I
I
\

Work
Products

Links

provides
sophisticated
reuse capabilities

Change

Configuration 3 Configuration 4

SYS.1
Stakeholder Requirements

STt sYss sYs5
S Test Spec/ Cases (System Test Results (System
Qualification) Qualiication)

svs.4
Test Spec/ Cases (System Test Resuls (System
Integration) Integration)

svsa svsa
Test Spec/ Cases (System D] Test Results (System
Integration) Integration)

SWES SWES
Test Spec/ Cases (Software Tost Results
tion) Qualfica

oftware
jon)

SWES
Test Resuls (Software
Qualfication)

SWE2
Architecture
Design

—>

SWES
Test Resuls (Software
Integration) Integration)

»>

,___________________________
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Engineering

Lifecycle
anagement
utospice

Iews
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Features Selection

Feature 370
AMPFMW2-FUN-REQ-O
Feature 283
DAB-FUN-REQ-132S
Foature 283
AMPFM-FUN-REQ-02=
Feature 200
VE-FUN-REQ-02520¢
Feature 72

DIAG-FUN-REQ-1157

Feature

| Foature 445
DAS Efde Show

Foature 482
DIAGFUN-REQ-E&L
Feature 271
VOL-SR-REQ-0143824
Feature 285
AMPM-FUN-REQ-02=
Foature 282

VOL-FUR-REQ-O &0

Foature 124

VOL-FUN-REQ-CT&E0

Feature 28
DIAG-FUN-REQ-O'a4

Rational Team Concert

Feature 445
DAS Elide Ehow

Feature 372
AUCSETFUNRERQC

Feature 284
ANFM-FUN-RECO2S

Feature 288
AUCSETFUN-REQCT

Feature 143
AANVFM-FUN-RECO2:

Syst=em Requiren=nts

In case one Image Is ¢
Vihen DAB Is started

TriggerTime grester tf
For a JPEG format Im
The image shoud be

The AHU shail receive
The AHU shail suppol
The ElideEhow appiic
The AHU shall ignore
TriggerTime Now =1
The presentation Sme
No TrigoerTime == Th
inordertoactupon T
The simpie profie def
The AHU shail synchr
In e event that the £
The SEideShow user &
For a PNG formae imea
The AHU shal synchr
2 images are buTernsd
If & received Image =»
The image shouid be

If an animated PNG I
If TriggerTime Is upca
The AHU shal receie

TriggerTime less han

Feature 415
AMPM-FUN-REQ-02=

Feature 381
AMPNV-FUN-REQ-02=

Feature 263
AMPM-FUN-REQ-02=

Foature 212
AMPN-FUN-REQ-02=

Foature 148
VOL-ER-REQ-014822

Doors Next Generation

Feature 424 i
Rearview Camera (R

Feature 333 F
VE-FUN-RECQ-ORS341

Feature 287 ¥
AANFAM-FUN-RECORS

Feature 231 F
VE-FUN-REQ-OQS21Z

Feature 131 k
DIAG-UC-REQ-01€4%

Foature 384
VE-FUN-REQ-02523¢
Feature 380
AMPFM-FUN-REQ-02=
Feature 282
AMPFM-FUN-REQ-02=
Foature 188

VOL-FUR-REQ-0Sa

Foature 132
DIAG-FUN-REQ-O* B4

Software Requraments

Sldeshow objecss she
On receving a sicesr
The Reassembily Sut
The Siceshow festure
The Hold bufer conte
The Reassembily But
Oniy objects with Imey
FIGOM1 2 (User Applice
FIGO12 (User Applice
Anobjectinthe hod t
Anotjectinthe hod &t
Reassembly Buffer %
Reassembly Buffer
The Hold bufer funct)

The content of the Ho

The Hold Buffer conte
The Hold Bufer funcs
Hoid buffer shall conte
The Hold bufer functi
Reassembly Buffer %
The maxdmum image
The content of the Ho
In case the update o
Sideshow objecs she

Update Objects consk

Feature 188
AMFIAZ-FUN-REQC
Feature 383
VE-FUN-REQ-ORS21E
Feature 2886
AUCESET-AUNREQC
Feature 233

ANFM-FUN-REQC2S

Feature 108
DIAG-ER-REQ-1038S

Feoature 401
VOLV2-REQ-O148171
Feature 388
AMPFM-FUN-REQ-02=
Feature 328
AMPFM-FUN-REQ-02=

Foature 234
VOLV2-FUR-REQ-2¢

Feature 110
DIAG-FUN-REQ-O* B4

Rational QualityManager

o

TestEsecuton Record

Rational Design Manager

TEZ_TCS1_UCH

TEZ_TCS1_UCH

TEZ_TC51_UCH

e

TS82_TCS1_UCH

.
TEZ_TCS1_UCH

=

TEZ_TC51_UCH

>

T82_TC51_UCH

m



Engineering
Lifecycle
Management
Autospice

Views
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reportsOnTestCase

Impact Assessment

PRI R R IO VAU R R

affectedBy uses
affectsRequirement
usesTestCase affectedBy
. Standby Mode | Standby Mode
relatedChangeRequest reportsOnTestCase
relatedTestCase satisfids. ~falter-
System
runsTestCase validatesRequirement Requirement
relatedTestCase validatedBy

relatedChangeRequest

[ Test case =
glﬁ Standby Mode

usesTestScript

~’ Check Standby Mode

categary

Road Type

instanceShape

Acc Sub-System Software ) Standby Mode

Requirements
describes a Sm“‘f ~ |nceShape
Requirement
Requirement System Functional Requirements

uses



IBM ELM offers an end-to-end

portfolio to support ASPICE
Q

Legend
Main Application

Support Application
DOORS Next v .
- S8ys.a1 RQA, ENI 3rd Party Application
Requirements Elicitation
Across the Lifecycle
D DOORS Next ® ETM
SYS.2 ~ RQA, EWM, ETM, JRS GCM (Variant Management) SYS.5 EWM
System Requirements Analysis

Medini Analyze

O

Rhapsody
SYS.3 _ RMM, EWM
System Architectural Design INCHRON
SWE.1 DOORS Next
Software Requirements RQA, EWM, ETM, JRS
Analysis
@ SWE.2 Rhapsody
. RMM, EWM
Software Architectural Design INCHRON
@ SWE.3

Software Detailed
Design and Unit Construction

@  scas D v D s
Supplier Project Quality
Monitoring Management Assurance
EWM EWM EWM
RLIA, MEC MEC MEC
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ENI (Traceability Explorer)
MEC (Process Description)

System Qualification Test HiL Applications

PUB / JRS (Reporting) ETM
EWM

HiL Applications

SYS.4
System Integration and
Integration Test

ETM
EWM
SiL Applications

@ SWE.6

Software Qualification Test

SWE.5 ETM
Software Integration EWM
and Integration Test SiL Applications
Rhapsody ETM
RMM, EWM SWE4 =~ EWM
Jenkins Software Unit Verification

Code Analysis Applications

@ SUP.8 @ SUP.9 @ SUP.10
Configuration Problem Resolution Change Request
Management Management Management

GCM EWM EWM
MEC, EWM, RMM, DOORS RLIA RLIA
Next, ETM
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IBM ELM collaborates with industry experts to create a reference solution

-

@ @ Fractitioner

~

Evaluation & Best
Practice Exchange

AR Committee ) "Compliance
- / Ac
Q Joint Reports
Discussion Sample Data
Templates
4 A . Method
Evaluation \
C X ] ASPICE & Guidance IBM ELM
Y ASSESSOrS  |rrrrreesssssssssssssssseees > Base Solution
\ %
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Six different kinds of deployable assets
to tailor ELM for the Automotive Industry

o DOORS Next Template Organization Concept (Agile Process for ASPICE)

Arttacts 21 woass cotectors | [

Fokder Ausomothes SPICE PAM 3.1 artta @ 1204: The software shall
% respond to a CAN bus
Foldars \iews H- message to clear the logs.

e Car A 2 l 4
VL0 L6 mhstrame descrption o
e . G Requirements N
Toam Ow JK Automotive (RM) >N
L e Ragh Crasied On: 7 May 2019 18:31:27
OBD China § Annex roy’
B ar Raqui an
1

30y Sugsn Engineering
Lifecycle

Management

with Al _,

10 T May 2019 18:31:30
18y Susan

yoe: @] Software Requirament

. Text

__________________

v

...built on one cross domain Data & Link Model

System Integration
Requirement Test -
./.

€) EWM Work Item Types

+ Risk
+ Feasability
= Review 22 + Impact
Summary: * Review of Conlrol Speed Oriver Interaction Collabaration (OMD) tee

)\

+ Approver
./. + Finding
Review Alizons + A oo
Farenose & hdd Non-condormilies: + ...

s B o 4P SE bbb bbbt i ! - Syst
Dan

Architecture

“ Add
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@ ETM Assets

121: Deceleration Control - The ACC system decelerates the vehicle by lowering the target spe
sent 1o the Engine Control Module and sending a brake deceleration command to the Bral
Control Module.

Use Be Baame, categery ind nction leatores 10 Gro your st Cases akong relatod Bems o logical groupigs. Weght &
00 toster hours or unks of work.

System Quatication Test
No

© Reports (JRS, PUB, ENI)

JK Automotive (CCM)
Program Overview | Program Details  Current Program Increment (PI) Progress  Quaity R
LUl 5YS.2 Gap Analysis Reports
LUl 5Ys.3 Gap Analysis Reports

Ll SWE.1 Gap Analysis Reports
SWE Trace 1




Refence discussion

IBM Engineering Lifecycle Management in Auto
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Industry leaders among

3,000+ IBM
Engineering clients

9 of the top 10 largest auto companies

13 of the 15 largest Tier 1 auto suppliers

“The number of customer functions are
exploding. We need systems engineering. |IB
Is a close partner.”

“The next phase is to lift text-based requirements engineering to
model-based systems engineering. This is a game-changer. We
are doing this in close cooperation with IBM.”

Dr. Siegmar Haasis, CIO R&D, Mercedes-Benz

“Continental will apply the full portfolio of IB
ELM. We are doing it with IBM ELM. We are

convinced this will lead to implementation of
our strategy.”

Dr. Bernhard Rieger, Head of Processes,
Methods, Tools Division Chassis & Safety, Continental AG



The Transformative Power of IBM Jazz
Dr. Bernhard Rieger

June 18, 2019

— B —
e’

- e

Chassis & Safety SensePlanAct
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Growing importance of

Growing quantity and complexity of
Growing structure and size of
Growing number and depth of

“Exponentially” growing

Chassis &Safety Holistic Engineering Platform
Public

18 June 2019
Bemhard Rieger, © Continental AG
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A Strong and Well-executed Strategy is Game Changing

Standardization & Collaboration

Management of Product Diversity

Consistent Development View

((:) lll inental .S‘ mc"' safety Hollstic Enginecring Platform ;ng::mr. © Continental AG 13



... And Vital for Our Future Success

—Y

Rhapsody
Model Manager

TN Rational FRUUA

/b" - ME Rational

EE

ME
-y
EE EE
ME ME Rational
Rhapsody .
wervy D) A Dot |\ Oy e
Rational
Team Concert
_MCAD

ECAD

Continuous Collaboration |
= ®

((:)llt inental .S\ ﬁf,:?c"' sslety Hollstic Enginsering Platform ;g:hn;uzg::w. © Continental AG
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IBM Jazz Key Concepts have Transformative Power

Promote collaboration on a large scale.
Orchestrate processes at multiple speeds.
Enable sirategic reuse.

Maintain a single source of truth.

o &~ 0Dbh-~

Automate ‘ransparency and
traceability.

o

Support compliance with
safety critical standards.

/. Provide scalability.

(ntinental 3 o L -






