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Introduction
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Monitoring activities

Current challenges
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COMPLEXITY OF SW FUNCTIO:I\IS

TOMORROW

YESTERDAY TODAY

FUNCTIONS

Horn

Wipers

ParkingAssistent

Connectivity

Seltcharging vehicle

Autonomous Driving




BASIC REQUIREMENTS TO SW QUALITY

TALL TREES NEED STRONG ROOTS




BASIC REQUIREMENTS TO SW QUALITY
Levels of abstractions Formel anret

Automotive Spice
VDA ACMS
1ISO 21434 1ISO 26262 :
Formel Q
Capability

SW

KGAS



BASIC REQUIREMENTS TO SW QUALITY
LAH 893.909 (KGAS)

e onzernGrundanforderungenSoftware” define
the Volkswagen Group's requirements for the
VOLRSWAGEN guality of software in vehicles

Contains an additional 450 requirements for
e e e s i development processes and work product
oo nmgess s Requires suppliers to achieve capability level
2 according to the Automotive Spice model

Phone
Call phone

Fax

E-mall software. qualitaet vwag.r.wob@volkswagen.de

First Issue 06.09.2002
Date of revision 22.04.2020

T Contains cybersecurity requirements in

Baseline 3.27 (@ ) current

—/ accordance with UNECE R 155
— ;f /‘V‘f};ﬁsf recommendations




BASIC REQUIREMENTS TO SW QUALITY
LAH 893.909 (KGAS)

2002.09 2008.05 2015.11 2017.04 2018.11 2022.11

Continuous updates

KGAS v2.1 is ‘ ‘ ‘
the first version of work product and

of the official e eopment

rocesses

Safety relevance Q-LAH for Functional Safety Cybersecurity Free & OperSource re%uirements
Volkswagen Software (FOSS)

_ Functional safety Cybersecurity

development
PTOCESSE requirements requirements (CS) FOSS
have been added have been added requirements
as a new chapter have been added
as a new chapter

Automotive Spice

A-Spice
requirements
mentioned for
the first time




BASIC REQUIREMENTS TO SW QUALITY

LAH 893.909 (KGAS)

MAN.3.BP4: Define, monitor and
adjust project activities.
NOTE 2: A structure ancheanageable

size of the activitieand related work
packages support an adequate
progress monitoring.

) AuTOMOTIVE Il

VOLKSWAGEN

[R: KGAS_3184]

The schedule must not contain any
activities with a duratiortonger than
a manweek.

[R: KGAS _3597]

The schedule must not contain any
activities withan effort higher than a
man-week.

Specific requirements of VW
KGAS
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58 No. of Customer requirements from requirements specification Customer Requirements Alle nur Info 24228 | 24256 | 24246 | 24225 24165
61 Mo. of Customer requirements planned to be implemented _ Customer Requirements Forecast —» please fill out fizlds for all menths
62 No. of Customer requirements implemented —Custumerﬂequirements Relation 62/61 —= M1
65 Mo. of Customer requirements implemented and linked to system requirements | Customer Requirements Relation B5/62 —= M2
67 No. of System requirements identified System Requirements 257 2581 2503 2631 2699
88 No. of Software related System requirements identified [ system Requirements 94 148 | 254 | 258 256
71 Mo. of Software related System requirements reviewed '_ System Requirements Relation 71/68 —= M3 94 143 232 243 585
79  No. of SW related System requirements linked to system element(s) | [ systemRequirements Relation 78/68 —= 14 92 121 | 202 | 205 203
80 Mo. of SW related System requirements linked to SW requirements | System Requirements Relation 80/68 —= M5 254 258 25
83 No. of System interfaces System Architectural Design 437 933 994 21 22
86 No. of SW requirements identified [ software Requirements Plausi: Huss »= 68 sein 596 | 1093 | 1062 | 1081 979
88 No. of SW requirements reviewed T software Requirements Relation 88/86 —= 16 42 24 | 36 | 220 214
92 No. of SW requirements linked to SW elements | [ software Requirements Relation 52/8 —= 7 52 42 334 | 383 314
93 __System Requirements Test Coverage Status QA Rating: _Caution Software Requirements Test Coverage Status QA Rating: _Caution
94 Target Performance Target Performance
96 1600 Milestone 100% SW -+ 4 Milestone 0 Defects SW 3500 Milestone 100% SW + + Milestone 0 Defects SW
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“=EZ >3 ExXxgxg =SS 2>35sX¥xXxzxg =TS 2>3sZEXxgx - ==Zz2>35% = * == * == * == *
— Required mrcurr:nt Release & lestresult PASSED —?Requlren for cument Release & testresull FAILED = Required for current Release viitho! = Required for cument Release & testresult PASSE D mmmm Testcases for current Release & testresult FAILED Required for cument Release without testresult

Software Requirments not for this release —e—Target Test Coverage

System Requirements not for this release —=—Targel Tes! Coverage

Detailed Release System Req. Test Coverage Detailed SW Req. Test Coverage

2;
78; 300

mRequired for current Release

=3 & testresult PASSED

mRequired for current Release 6%

& testresult PASSED

= Testcases for current
Release & tesiresult FAILED
& with Error Ticket

= Required for current Release
& testresult FAILED &
without Error Ticket
Required for current Release
without testresult

= Required for current Release
& testresult FAILED

Required for current Release
without testresult




EMEISTERBOCK
TESTING FROM CUSTOMER VIEW

T ) A 7 cluster

VvV AAA

A 297 functions




EMEISTERBOCK
FUSE

fromthe part-world ~ +FuOr@ - to the systemworld (FUSE

\
S ,/
P DISPLAY "\ e ..
b ST
e =)
SR

Release Release Release Release
Release
4 expertgroups / clusters 6 function systems
Elektrik Infotainment & Drivingsystem
Interieur h?qurV'C?S Energysystem
Bodyworks Vehic esfa ety& Bodysystem
Powertrain calren FAS/HAF-Systan3)

Connect& security
Powertrainmanageme
]
Vehicleoperation
Enerymngmnt &
charging
Automated driving

Insasseninteraktion & Infotainment-Systen®)
Date managemensystem



EMEISTERBOCK

p— Testing ottustomer Cleardefined structured
"Y'y AR experienceabléunctions validationandreleaseof

andcharacteristicX vehiclefunctionalityfrom

. _ the customerperspectivex
A Functionality(Efunktions,

MOD,chargingstations

o 1 Eunclion name KW155 | KW205 | . TPPA
connectivity )
- - Remole Cortrol Alr Conditioning [ BN )
A Kundentauglichkeit s coom oo
) i . AC-_adestecker eniriegeln [] [ ] [] []
A Dlstu rbl ngn0|se DC Sofort-Laden CCS DINT0121 [] [] [ ]
(Combo-Ladestecker entriegein
A 1 1 AC Solort-Laden ISO15118 [ ] [ []
A Haptics optics odours T sTere
DC-Laden CCS ISO15118
@ a p (SWA)30 [] [ ]
b o TopView (TV) gEntry
Tnternet Dealership IneligeterParkasisen Bess [ BN ]
. Antilock Braking System (ABS)
D N X inthe whole EceSystem: St o el
Auto iehicle Hold [
O Fahrerinformation Kohimitieimangel [ B BN BN ]
Fahrstufenauswahl . . . .

Customerfeedback

X & | -dudraNdi
releaseof projectsby
~ 1 2Auto

Al
x |

Specifications




Project analysig exPANIng conPANes

Project analysis has been used for the 4th year as a specific control tool for th
vdzl £ AG& | NS la.s.ibh Jour companigsRkthanks aizivigch we have
new projects under control together with the aim of timely detecting and
eliminating risks for SOP.

Critical Supplier Programincreased supervision via

Teams &
PAN repetition within 4 week®n site

2 3 4 g ) 7 8 9
Very high
Ui risk- Very high
for immediat Tl
project e action
l | |

Increased supervision via Teamg / Increased supervision via Teamg /

on site / APfulfillment fulfillment of AP
& &
repetition of PAN within 5 weeks repetition of PAN within 5 weeks

on site online




VDA 28 Automotive Spice

P VDA 2 guestions can be easily mapped to Automotive Spice processes and their requiret
work products

® This means that there is no need to create additional evidence required for submission
within the PFA.

Organi-

o insofar as they are applicable to the product  zation * e —‘ SPL.PRODUCT RELEASE

. Deliverables for software

SW release

. (8.9 Anpendix 5 “Cover Sheet PPA software”) | ) ' MAN 3 PROJ ECT MANAG EM ENT

6.2 Definition of the scope of the SW product

Reference to contractually stipulated quality

B rrenens . SYS.REQUIREMENT ELICITATION
Documentation of technical SW specifications - SWE.ISOFTWARE REQU'REM ENT ANALYSIS

(functional and non-functional)

Implementation of the requirements from 6.3
and 6.4, especially the Special Characteristics

Documentation of FOSS \““‘. PA ZPERFORMANCE MANAGEM ENT PROCESS

(free and open-source software)
List of known errors

Documentation of development tools

-4 SUP.PROBLEM RESOLUTION MANAGEMENT

Documentation of testing tools

Documentation of version management .

Documentation of a process evaluation \"\"\.__._..' S U P &:O N F | G U RAT | O N MANAG E M E NT

(e.0. Automotive SPICER)

“—--@ SUP.IQUALITY ASSURANCE



6.11 Process Evaluation Proof (Automotive SPICE®)

The minimum scope is the sedfssessment of the organization for the relevant project,
including documentation of the implementation of the measures derived from the self
assessment. Evidence of the effectiveness of the measures is provided

Existing project evaluation through evaluation activities according to Formel Q SW
competency

Closed corrective action plan for neconformities from assessment activities

Escalation in the Critical Supplier Program

L 2 S S N L O 0




VDA 28 Automotive Spice

¢tKS ~Yh5! oO0N}YR KI
submitting the necessary evidence
2 General Information Within the PPF

21 Reason of submission

Its use is mandatory for suppliers of
parts containing software

PPA report for SW related systems

Contains the minimum required scope
for product and process release
Including thresholds and risk
assessmen

It is avallable to all suppliers on the
ONE KBP portal




STATISTICS

Potentialanalysis

SWAssessment

14

12

10

o N B o [oe]

Quantityof activities

2021 2022 2023 2024

Quantityof activities

/ T~

2021 2022 2023 2024



HOT TOPICS
NEW SUPPLIERS

A Insufficient derivation of customer
needs

A Lack of transparency within the
validation / verification results

A Insufficient risk identification
approach regarding carry over
components

A High density of customer & internal
defects near SOP




LEGACY CODE

<



SW RELEVANCE
WHAT SHOULD BE MONITORED ?




Thankyou for your
attention

Q& A



