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DRAXLMAIER AT A GLANCE uxé%{
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* Automotive supplier (Tier 1) focused on premium and luxury car segment

> 60 sites in more than 20 countries worldwide

> 55.000 employees

Headquarter: Vilsbiburg (Germany)

Customers: Audi, BMW, Bugatti, Cadillac, Daimler, Jaguar, Lamborghini,
Land Rover, Maserati, Mini, Porsche, Tesla, Volkswagen

#LIVEWORX 4
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DRAXLMAIER PRODUCT AND COMPETENCE OVERVIEW W\é%{
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Electrical systems Electronic/ electrical components Interior systems and function

Inventor of the customer-specific for power management are integrated modules
wiring harnesses manufactured in-house

Visible brand-defining interior components
are developed and manufactured just-in-

sequence.
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- Storage Systems and System Assembly
High Voltage Parts Leader in cockpit assembly
Individually configured products, from for the premium segment
development up to production ¥ R - ‘_', .
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DEPARTMENT ENGINEERING COMPONENTS
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Locations / Development Sites

* Vilsbiburg (Germany)
*  Munich (Germany)

* Braunau (Austria)

* Pitesti (Romania)

* Gliwice (Poland)

#LIVEWORX

Main product segments

Battery Systems
(Lithium lon, Hybrid, E-Mobility)

Electronic and Electric
Components

Testing and Validation Equipment

(Sub-) departments:

Department Control

Engineering Electronics
Engineering Electro-Mechanics
Engineering Electrics

Testing and Validation

Testing and Validation Equipment
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AUTOMOTIVE SPICE A

WOR: 1\[5
Automotive SPICE® is owned by VDA (German ,Verband der Automobilindustrie®)
and a domain specific variant of the international standard ISO/IEC 15504 (SPICE).

Originally designed for electronic / software development in automotive industry.

Focuses on evaluation and continuous improvement of development processes .

* Lists processes and outputs including their characteristics and requirements.
* Not a complete, detailed and specific engineering process though. Optimising
* Useful guideline to develop company specific engineering processes.

Established

German OEMs explicitly request Automotive SPICE from their suppliers. \

|
Controlled by regular audits and assessment.

V-Model approach that pays a lot of attention to Traceability and Consistency.

#LIVEWORX 8



ASPICE 3.0 PROCESS MODEL

Acquisition Process
Group (ACQ)

System Engineering Process Group (SYS)

ACQ.3

Contract Agreement

SYs.1

Requirements Elicitation

ACQ.4
Supplier Monitoring

ACQ.11

Technical Requirements

ACQ.12
Legal and Administrative
Requirements

5YS.2

System Requirements
Analysis

System Architectural

5YS.3

Design

Management Process
Group (MAN)

MAN.3

Project Management

SYS.5

System Qualification Test

5YS.4
System Integration and
Integration Test

MAN.5
Risk Management

MAN.6
Measurement

ACQ.13

Project Requirements

ACQ.14

Request for Proposals

ACQ.15
Supplier Qualification

Software Engineering Process Group (SWE)

Software Requi
Analysi

SWE.1

rements
5

Software Architectural

SWE.2

Design

SWE.6
Software Qualification Test

SWE.5
Software Integration and
Integration Test

SWE.3
Software Detailed Design
and Unit Construction

Software Unit Verification

SWE.4

Reuse Process Group
(REU)

Supply Process Group

Supporting Process Group (SUP)

REU.2
Reuse Program

Management

&

4

2

w
System Level

SuP9
SUP1D

]

HWEL HWE4 SWEL SWE.6 MEE.1 MEE4 2
3

Hwez | | HWES SWE.2 SWE.S mEE2 | [ MmEE3 £
(]

SWE3 | SWE4 g

a

More than
software only

(SPL)
SPL.1 SUP.1 SUP.2 SUP.4 SUP.7
Supplier Tendering Quality Assurance Verification Joint Review Documentation
SUP.8 SUP.9 SUP.10
SPL.2 , . ,
D Configuration Problem Resoclution Change Reguest
Management Management Management

Process Improvement
Process Group (PIM)

Primary Life Cycle Processes

PIM.3
Process Improvement

Organizational Life Cycle Processes

Supporting Life Cycle Processes

#LIVEWORX




SO 26262 - FUNCTIONAL SAFETY G

L 4

ISO 26262 (,Road vehicles - Functional Safety) is an (international) ISO standard in automotive industry for
electronic and electric systems of passenger vehicles.

Focus is to ensure functional safety and thus safety of passengers.

May lead to severe juridical consequences if not applied in safety relevant projects .

Defines required activities and outputs as well as specific methods
for engineering, testing and production (as well as acquisition and supplier processes) .

Not isolated of normal engineering, testing and production processes but rather an enhancement of those.

Pays a lot of attention to Traceability and Consistency (as well).

Its process model matches very well to Automotive SPICE.

ASIL (Automotive Safety Integrity Level) is used as a term for risk classification
and refers to severity, exposure and controllability.

It determines the specific activities and methods that need to be applied.

#LIVEWORX 10



FUNCTIONAL SAFETY MANAGEMENT AND ENGINEERING \L/'vc% /.
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Functional Safety Management Functional Safety Engineering

Planning, coordination and tracking of all activities and Expertise for analysis and design methods related to

outputs related to functional safety. functional safety.

 ——— — o

—i= . = Hjjj S
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Special outputs Special outputs

 Safety plan * FMEA

* Tool qualification * FMEDA

* Supplier qualification (safety aspects) * FTA

#LIVEWORX 11



SOURCES OF INPUT DOCUMENTS LB\,

Input documents need to be decomposed to

project specific requirements or design elements of - safety manuals

: : Supplier . i i ideli
system level or according domains. Spggific configuration guidelines

inputs

* coding guidelines

- design guidelines Internal Customer * group quality standards
- testing guidelines S(f[(;rr?g:rgys standards * group technical standards

Input

* quality guidelines
q ye documents

* master test plan (testing strategy) Internal Customer
_ project project . - PR
- platform requirements npUts nputs customer requirement specification

* development interface agreements

#LIVEWORX 12



THE VALUE OF TRACEABILITY \L,'VC% (i
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Reporting and Proofs of Conformity Quality and Efficiency

* Customer Reports and Audits * Consistency in constantly changing, huge

- Management Reports and complex systems

- Quality Assurance and Test Reports * Increased quality, efficiency and reusability

- Project KPls * Improved planning and controlling

Typical change rate (in early samples) Typical project data volume

e : * 20.000 requirements + design elements
~20 % change and addition in requirements,

design and test cases * 15.000 test cases
* 500 defects (mainly internal testing)

- Thousands of changes per sample
* 500 change requests

#LIVEWORX 13
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SCOPE OF INTEGRITY G

v

Integrity is used for specifications, documentation, ensuring traceability and consistency, tracking and reporting.
Integrity is not used for project planning, modeling, coding, test execution or functional safety analysis.

There are integrations for those aspects though.

Project
Requirements Management
. . . . Management
Design is more than just modeling J
Release
Management
. . . o Issue
Typical design elements in Integrity: - Management
_ . _ Traceability
* System architecture specification Change Task
Management Management
* Interface specifications
* List of technical functions Configuration
. . . Test Management
Explanations for supplier part selection P

#LIVEWORX 15



DOCUMENTS IN INTEGRITY
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Integrity is the only system for specifying or managing requirements and test cases.
Considering design specification Integrity is not the only system but still very important.

Query: | [ * All Documents

Project Filter

s 2005 188

) /P2005_LBB/A_Muster

) /P2005_LBB/B_Muster

7} /P2005_LBB/C0_Muster(LBE300)
) /P2005_LEB/C 1_Muster(LEE310)
) /P2005_LEB/D_Muster

) /2005 _LEB/Serienproduktion

aw

X

- ﬁ 30f3s Search:

4
»  Showitems containing|

i)
88578

| 149749
REEES
195338
E
] 24201
| 114526

[ |2s3017

Query Builder =]

[ addrier.. ][ @ md Oor

item.segment

b3

EEY
| |sa219
eI
742321D
_21549
| 50392
| 121831
S
| |2ss211
] 350808
| 18324
| 77743
I ER:ES
118643
] 121352
| 129126
| 151273
170191

170250

| 206120
el

AY

Type
[§ Hardware Requirement Document

[§ Hardware Requirement Document
(5 mput Document

[E mput Document

[§ mput Document

[§ Mechanic Requirement Document
(& Mechanic Requirement Document
[§ Mechanic Requirement Dacument
(5 software Requirement Document
[§ software Requirement Document
(5] subsystem Architecture Document
[ subsystem Architecture Document
(5 System Architecture Document
(5] System Architecture Document
(5] System Architecture Document
(5] System Architecture Document
(5] system Architecture Document
[ system Architecture Document
(& 5ystem Requirement Document
(5] Test Suite

(5] Test Suite

(5] Test suite

(5 Test suite

(5 Test suite

(5] Test Suite

(5] Test suite

(5] Test Suite

[ Test suite

where

-8

Summary
BG744 LEB Hardwarespezifiation

8G744_LBB_EMS Lastenheft

BG744LBE Lastenheft

BG744 LB Mitgeltende Unterlage VW LIN Kanzernlastenheft V2.0
Bauslements_Vernetzungsschnittstele

BG744 BB Elektromechani Spezifikation

BG744 BB Technical Specification Battery Cell

BG744 BB Komponentenspezifikation Trennelement

BG744_LBB Softwarespezifikation BZE
BG744_LBB_Softwareanforderungsspezifikation

BG744 8B Hardwarearchitektur

BG744_LBB_Mechankarchitektur

BG744LBB Systemarchitekurspezifikation

BG744LBB Batteriezustandserkennung Spezifikation
BG744_LBB_Hardware Software Interface

BG744LBB Produktbeschreibung

BG744 BB Product Description

BG744 L85 Mustermappe

BG744 BB Systemanforderungsspezifikation

BG744LBB EMV Testspezifikation
BG744_LBB_Qualfizierungsspezifikation

BG744L8B Systemtestspezifikation

BG744 8B Qualifizerungsspezifikation BMS

BG744L8B HVW-Testspezifikation

BG744LBB SW-Integrationstestspezifikation/ SW-Testspez BZE Online
BG744 LB Testspezification Offine Modul Test (nicht durchfthrbar)

BG744 8B Testspezifikation Offine System Test (nicht durchfiihrbar)

BG744_LEB Testspezifikation BZE Offine Bordnetz Test (nicht durchfilhrbar)

T

State
Qpen

Open

| Restricted

Open

Open

. Restricted

Open
Open
open
Open

Open

InReview

| Restricted

Open

open

. Restricted

| Restricted

| Restricted

Open
Open
Open
Open
Open
Open
Open
Open
Open

Open

All Content Count
529 T /P2005 LB

164 [T /P2005_LEB
1,313 T jP2005_LBB
583 [T jp2005_LEB
41T jp2005_LB8
637 [T jp2005_LEB
259 [T jp2005_LEE
70 [T /p2005_LEB
432 [T /p2005_L8B
511 [T jp2005_LEB
131 [T§ jp2005_LB8
15 [T jp2005_LEB
475 [T jp2005_LEB
0 [T jp2005_LBB
262 [T jp2005_L8B
170 [T jp2005_LBB
165 [T jp2005_LBB
56 [T 2005 LES
2,112 [T§ jp2005_LEB
76 [T /P2005_LEB
272 [T jp2005_LBB
938 [T jp2005_LEB
243 [T jp2005_LEB
257 [T jp2005_LER
119 15 jp2005_LEB
35 [T /P2005_LBB
34T jp2005_LBB

35 [T /2005 _LEB

Project

#LIVEWORX

customer requirement specification
development interface agreements
customer group standards

product description

system requirement specification
system architecture specification
component requirement specifications
component design specifications
software requirement specifications
software design specifications
hardware requirement specifications
hardware design specifications
hardware software interface specification
mechanical requirement specifications
mechanical design specifications
supplier safety manuals

system test suites

component test suites

software test suites

hardware test suites
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CUSTOMER REQUIREMENT SPECIFICATION

Outine
5 [ 86744168 Lastenheft

I

I

=] rl] 1.2 Algemeine Anforderungen

[

1

1) 2 Algemene Projektvorgaben

1) 2.2 2elsetang
i) 2.3 2uordnung der Komponente
&) 231 Zefohvzeng

® /1) 2.3.2Ensatzort und Zeimarkt
0] @ 2.3.3 Variantenmanagement
6 1) 2.4 Entwiddungs- und ieferumfang
® [11) 2.5 Angebotsumfang
& [11) 2.6 Entwiddungsablauf
(5 (1) 2.7 Qualtat und Zuverlsssigheit

© [11) 2.10 Funktonale Scherheit
+ 1) 3Projektmanagement und -organisation
& 1) 4Systemumgebung
o [11) § Tedwische Anforderungen
4 1) 6 Anforderungen an Erprobung
9 (1) 7 Definitionen, Begriffe, Abirzungen
# 1) 8 Mtgeltende Unterlagen

3 pew

=< 1 Entwiddung Leihtbaubatterie Entwiddun...
<2 1.1 Anderungsdokumentation StandBes. ..

[2) 1.2.10s vorkegende Bautei-asten... | |
(1) 1.2.2Dieses BT-LAH bescivebt Leist...

(3 1.2.308 &5 sich um ene Neventwidcd. .

1) 2.1 Kurzbeschebung des Entwickngs...

(3 2.3.1.1Bezeichnung des Zelfalr...

() 2.3.1.2Motor: W16; 8-Hubraum. .

1) 2.8 Fachbereichs- baw. projektspeafsc...
1) 2.9 Anforderungen an Kenntrisse im Pr..

[ Propertes | o Traces | ¢ Relatonshis

Text
Dieses BT-LAH beschreibt L

gen, Prof- und

gen, die das zu

erfillen missen

Da es sich um eine Neuentwicklung handelt, konnen sich aus technischen

Produkt und der Auftragnehmer

Notwendigkeiten Anderungen im Lastenheft ergeben. Naheres ist unter
2.2 Zislsetzung beschrieben

—
= D Customer ID  Sectona Category
13467 122 [1) Customer Requrement
3469 123 (3} Customer Requrement
l3n 2 i) Headng
[Tlaam 21 (i) Headng
b 0
AV
Input: 3465
Created by inactive - Graebe (nactive - Graebe) [Inactive] on 137
Modfied by Bergmann Johann EC61 (B)31940) on May 16, 2014 3:51:27PM

| L5V Detai | Advanced | Branches | Labels |

Kurzbeschreibung des
Entwicklungsumfanges

Our status

Show states containing

Allgemeine Projektvorgaben

State
© Accepted

Partially Accepted  Accepted

© Accepted

© s s an individual ) Customer Requrement

v | contained in

Text (Description)

o Open
o be Clarified
(&) Accepted

Das vorliegende Bautell.Lastenheft und die Norm VW 99000 . sind P'ar tially Accepted

Details

State || | Rejected .
Project [T P2005 188 ( Active )

Affected Business Units

g Rejected

Customer State
Accepted

Suppher Comment

29.08.2013: Anderungen am Lastenheft
unterkegen dem Anderungmanagement und
missen Uber Anderungsantrage CRs (Change
Requests) engefihet werden.

13.08,2013: Anderungen und Auswirkungen
auf Termin und Kosten missen abgestimnt
werden;

Customer status

Show values containing

Open
Accepted

State o X

Mot Accepted
To Be Clarified
|Cancelled

Customer State

+ X

#LIVEWORX

e

Customer requirements are
not only reviewed but also

clarified and agreed.

Customer requirement
specifications are regularly

updated and exchanged.
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SYSTEM REQUIREMENT SPECIFICATION

223123 6entfillt: ...
2 2.3.1.2.3.17 Ausgeben:
[} 23123180 BB m...
Q23123 9entfll: ...
[y 2312320088 m..
[y 2312321088 m...
[y 23.1.23.220e 88 m...

e

State peviewed

Details
- Significant Edit Date Sep 20, 2013 1:07:50 PM
Project [ /p2005 168 (Active)

Affected Subsystem c g e

Hardware

InRelease | oonps |53 /BQ_Muster

Functional Safety Level

OK  Cancel

Architectural Design Relevant |7

Focussed Testlevel System Test

Component Test
- HW-SW Integration Test

S et S =N = i Zymem———————————————
a

| Outine p  Showitems contairing O where

<2 2.3.12.1.22 Ruestro... =
— ID  Section + Category Text State Decomposed From Decomposes To Validated By
L Dy23121230e188m... 21183 23.1.2.3.3 [} System Requirement Die LBB muss U_Bat im Bereich OV bis 20V mit einer Auflésungvon ~ Reviened 1D Do...Re...Ca.. Type Proj...Sg...  Text | DD0..Re..Ca..  Type  Pro.. . Rel... Cate... TypeProj.
|| [ 2.3.1.2.1.24Die LBB m... e vibest e o 3456 ¢ (.00 . DielBBwi.. ... 8. 3 [ .[C) Hardwa... [ .. .3 s 0.0

[ 2.3.1.2.1.25Die LBBm... 9. 3 [3 .10 softwar.. [§ .. 3 ms.Q.B.

[ 2312126 Dk BB m... 9. 3 [3 .0 sofwar.. [§.0c o 1t 3 Oy 00
|| < 2.3.1.2.1,27 Ausgeben: it s Byse Q.0
|| [y 23121280k 188 m... .1t 3 Bys. Q.0
|| [ 23121290k 188 m... ey Byse Q.6
|| Q2312130 entfallt .., Wit s Bys.@.B.
|| [y 23121310 188 m... it s Bys. Q0.
|| [y 23121320 188 m... Wit s Bys.@.B.
|| [y 23121330k 188 m... oro e s Byse 00
i ERn— Traceability %3 Bs.0.B-
i el Review Status o hen
|| [y 23121360k B8 m... 0.3 Bys.Q.B..
| - 2.3.1.2.2 5pannungsmess. .. w30y &S Q 3
|| = - 2.3.1.2.3Batteriespannun... q [ B

<2 2.3.1.2.3.1 Erfassen: AT .
B o |20 Functional Safet
|| My2312320eE8m.. | || o0 0

[ 2312330k18Bmu... | || Modfi
- . e .

e Classification ’
| 23123508 88 m.. Open To be Rewnrked

[3y23.1.2.36Die (BB mu... Prapd 3

©23.0.2.3.7 Verarbetens - Show values containing| O

[ 2.3.1.2.3.8 Die LBB mu.. Verified n =l
- 07 ASIL A

231239088 mu... | asIL B C

[ 23.1.23.10Die (BB m... Tel ASIL C
— v T 7

23123110k 188 m.. - - - - AsILD
— Die LBB muss U_Bat im Bereich 0V bis 20V rgi€einer Auflasung von 1mV bestimmen. QM ()

23123120k BBm.. - A1 A ()

[y 23123130 B8 m... oM (8)

[y 23.1.23.140e BB m... ASLAB) i
- hen 2@
|| [y 23123150k 188 m... Functional Safety Level o %

fm]

n

#LIVEWORX

System requirements are
thoroughly analyzed,

decomposed and validated.

System requirement
specifications are regularly

updated and reviewed.
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TEST SUITE

Qutline

[=-Sub-System Testspezifikation LBB ...
@ 15ub-System Testspezifika...

@ 2 Testziel - Heading
@ 3 Testumgebung - Heading

2 4.1.1 - Comment
Sy a121= +10AT

= @ 4 Testfalbeschreibung - He...
B-@ 4.1 Spannungsmessung. ..

[y 4140 = +10AT =1...
h4150=+104T=1..
[h4160=+104T=...
h4a171=+108T=...
[h4a181=1+3008T...
4191 = +3008T...
[ 4.1.101 = +3004;T ...
41111 = +3004;T ...
hati21=-w0a7=.
[ 41131 = 30087 ...
[hatiar=-10aT=..
[yatis1=-10aT=..
[yatwr=-10aT=..
Myatr=-w0aT=..
41181 = -300A;T ...
[0y 41191 = -300A;T ...
[y 41201 = -300A;T ...
[0y 41211 = -300A;T ...
4,2 Strommessung - He...
4,3 Temperaturmessun...
4.4 Kommunikation - He. ..
4,5 Transportmodus - H...
4.6 Vorladefunktion - H...
@ 4.7 Unterspannung - He...
@ 4.8 Uberspannung - He...
@ 4.9 Grenzwertbetrachtu. ..
@ 4.10 Trennelement - He...
@ 4.11 Ladestromf Entlad. ..
@ 4,12 Balancing Funktion...

e

D Sec..~ Category

26968 412 [I System ...

& System ...

81411 415 [ System ...

s a1e [y system...

Test Summary Precondition Trace Status

3IVje T upstream
Zellpackspannung;

Transportlock = inaktiv,

TE - Status = closed;

Debug-CAN/ LIN -

Kommunikation aktiv;

Alarm = OFF;

32Ve
Zellpackspannung;
Transportlock = inaktiv,
TE - Status = closed;
Debug-CAN/ LIN -
Kammunikation aktiv;
Alarm = OFF;

32Vje @ none
Zellpackspannung;

Transportlock = inaktiv;

TE - Status = closed;
Debug-CAN/ LIM -
Kammunikation aktiv;

Alarm = OFF;

3V e % none
Zellpackspannung;

Transportlock = inaktiv;

TE - Status = closed;
Debug-CAM/ LIM -

Text

Expected Results

Test Results

State

<4 Defined

TestSesmionc 12347 -TstSesuonSepe

| reus 2

T=1
Norr
UZell
Mes

1=+

T=1
Norr

UZell|

Mes

=+
T=Hh
Norr
UZell

Mess

n

I 2 13500 \ar

AY

#LIVEWORX

59 Sy Test
< 63357 Hesdrg
33071 Coment
S Symentest
3719 SywenTest
3318 Symen Test
By
-
50223 Heniy
T
90221 Headoy
.
SRS ey
S0 ety
ot
BS sty

Tost Coe: 2280

ey

it | paesnt - @em)
Aovotasen wwarstes Exetrs e

T s sy
@reo @m0 @orwo Tommtsno

av
TestCome Detl 8 of 503,214 7020

sute | 3 inteny
@ 0 @rot 0 @oter 0 Tl m

32V jo Zalackspannun;
Transporoch = inakt

TE - Sttus = closod

Debug CAN LI - Kommunikation ki
Alarm = OFF;

Tot:

1= 4108

Tolow

Normal Modus

Uzellenpackets = 2,1V,

Mssung der Zelpackspannungen V1 - VA)

Status = closed;
Alam = OF
o Emo.

gemed. Zelpackspannungen wischen 2 0STEV - 2,102V baw. 895 2 4mV,

LIVEN /

WOR

A

Test suites are exported

for specific testing tools

(e.g. Tessy, CANoe, ...).

Test results data from

these testing tools is

imported again for full

traceability and coverage

reports.
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DOCUMENT TYPES

Show types containing l:l

Position MName Image Show Workflow Change Packages
1] MKS Solution
1 Project [
2 Input Document: &
3

System Reguirement Document

System Architecture Document

System Architecture
Shared System Architecture W

Companent Requirement Document

Component Requirement
Shared Component Requirement
Component Architecture Document

Component Architecture
Shared Component Architecture
Test Suite
18 Test Case ] v
19 Shared Test Case Lo v
20 Test Step |.ad
21 Test Session v
22 Test Plan il v
23 Test Objective [l v
24 Test Group | v
25 Defect v v
26 Work Item v
7 Change Request L v
3 Task = v v
p-] Library & v
30 51 Change Package v
31 Model m v
32 Model Element LY v
33 Shared Model Element v
34 Simulation %
35 Product o
36 Portfolio i
37 Release =0 v

Software Requirement Document

Software Reguirement
Shared Software Requirement

Hardware Requirement Document

Hardware Requirement
Shared Hardware Requirement

Mechanic Requirement Document

Mechanic Requirement
Shared Mechanic Requirement

o

o

i

This type h
Represents|
Solutions us

Input Input docus
Shared Input Shared con

Solutions us

System Reguirement Requiremer
Shared System Requirement Shared con

Solutions us
Specification
Shared con
Solutions us

Solutions us
Spedficatio
Shared con
Solutions us
Test suites
Shared con
A spedific pi
Process iteny
Describes
Captures a

Satisfied By
Input
Requirement
Decomposes To

System System
Requirement Architecture

Component Component
Requirement Architecture

Mechanic Software Hardware
Requirement Requirement Requirement

Subsystem

Architecture

Document i
Authorizes

Container fg
Request chi
Authorize df
A container|
This type is
Solutions g
Models con
Shared con
An item typd
A long-ived|
Tracks a gri

Type to cre
Solutions us

Regquiremer
Shared con

Solutions us

Requiremer
Shared con

Solutions us

Requiremer
Shared con

Subsystem Architecture Document F Solutions us

48 Subsystem Architecture Spedificatio

49 Shared Subsystem Architecture - v Shared con

50 Integrity Ticket ? v Request chi
Description

(1) Headng

1 Show values containing O
& o

[y SW Unit Test

[ swTest

Input
Requirement Validated By _

(Not Tested)

Component
Architecture

System
Requirement

Test Case

System
Architecture

Component
Requirement

Hardware
Requirement

Software
Requirement

Mechanic
Requirement

Subsystem
Architecture

[ HW Test

3. Component Test

[} sw integration Test

[ HW / SW Integration Test
[ System Integration Test
) System Test

) Qualfication

| Category 4 X

#LIVEWORX

LIVEN /

WOR
/

Separate document types
exist for specific domains

according to ASPICE.

Requirements are tested by

Qualification Tests.

15

Design is tested by Integration

Tests.

20



DOCUMENT TEMPLATES

=T =7 T T

=T

Outine

] 1 <Entwiddungsgegenstand > Systema...
] 1.1 Versionshistoris
2 1.1.1 VersonStatusDatumBemss. .
) 1.2 2weck des Doluments
1] 1.3Mitgeltende Unterlagen und Ref...
D1
1] 1.4 Defirtionen, Begriffe und Abkar...

[ 1.4.20er Entwickungsgegensta...
=[] 1.5 Formubisrungregen fir de I's
[3 1.5.1Fir de Formuerung des A...
2 1.5.2 Anforderungen werden as ...
& ] 25ystemumgebung
1) 2.11ogsche Systemumgebung
[11] 2.2 Techrische Systemumgeinng

=@ DA-07.071401 ASPICE Temglate System... *

Q 14.1Begrffjbkirnagirisutenng| | —

4
p  Showitems containing O

1]
now2 1

fe - N

7007 111

Secton & Category

<2 Comment

<Entwicklungsgegenstand>
Systemanforderungsspezifikation

Versionshistorie o

AutorfErsteller %
Max Mustermann

Version | Status Datum
Entwurf tt.mm.201x

Bemerkung
Ersterstellung

Freigaben sind in der tone beim hende im
Status 2u vermerken, unfer AutorErstelier sind de freigebenden Frojekimitarbeiter
anzugeben.

Version | Status Datum Bemerkung Autor/Ersteller

1.0 Freigabe |19.11.2013  |Ersterstellung

|

o [ v oa

#LIVEWORX

« [ T A7 B L AR et 5 e ister
& [l 5 00,57 000 51 ABPICE, Sempte B Testpnchcaten

R e
o [l 00 0 5 APYCE Segiete i Pecre
o [ 0 R PR, e, s

.awua-e ] ABKL Tt Camprtee st
4 e e g et i
Rt St et
B e

3

2n und Referenzen

und Abkiirzungen

0 Freigabe |26.02.2015 |Uberarbeitung |

30 Freigabe (18.02.2016 |Uberarbeitung

Anderungen zu Version 2.0:
- Gliedarung angepasst
- Filling Instuctions angepalit
- Kapitel anderer Disziplinen enffemt (Test, Qualital, Produktion, Logistik)

Geben Sie den Zweck dieses Dokume*rs an, 2.8, Dieses Dukuma i beschreibt

die G ngen an <£ . Die 0 smd
aus dem <OEML ft> sowre den mitgel Unter!; et
Fishren Sie hier alle und Refe &ifl.

Jede Migeltenen Unferage wird als einzelne D5 aufgefih.

Bsp:

[<laufende Nu ] <Dok

<Dokumentenname/Dokumententitel> - <Dafum undfod Version> - <opt
Bema*c.—.wfmscr:aanm. gen>

[1] VWE00000 und b ten in

351 Allg fi foed und Prifungen - Ausgabe
201306 - E.nschranm.ng nur qunre.' 1 o.sﬁgu!.g

bis

Befitlen Sie die Tabelle mif den Definitionen, Begnifan und Abkirzungen

n

Templates exist for all
common Integrity

Documents.

Standardization of heading
structures and filling
instructions increases quality
in specification and

documentation.
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PROCESS ITEM FLOW W\

L 4

\

—| Project F Process ltems ensure
Management > = = =
: = . traceability and
upplier Part Meeting Task o
\“ E— ;../’ A T important development
Customer Portals _|—3 il i Functional Safety activities.
Test Management |=—3»—— Issué' (IQ FMEA)
[ Management
—_— T Purchase \ - | Notifications are triggered
- - (PCNs) — - -
— o and progress can be
Customer Sales | | Change _
Communication - (Teamcenter) 2 Management easily tracked.

Tracability is always bidirectional.

#LIVEWORX 22



INTEGRATIONS \LN%GS

L 4

\
Existing integrations:

* Excel (IQ-FMEA, Defects, ...)

* Word (Documents)

* MS Project (Task Management)

* RIF, ReqlF (DOORS, other RMS)

* KPIT Medini (Requirements Documents)

* Rhapsody (Requirements Documents, Test Suites)

* Mathlab Simulink (Tracability to Model)

» Test Data Import (Tessy, CanOE, ...)

* Eclipse / Visual Studio (Tasks, Defects, Source Code)

MKS Integrity - Integration Landscape
Under construction: = FEEEEREE I
* PLM TeamCenter (Change Requests) T e e a ae nl
- Tortoise Sl (Integrity Source and Windows Explorer) = ——

* Customer Portals (KPMWeb, PFIFF, ...) r =

t
4
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OJECT ITEM, RELEASE ITEM

Process Metrics

Quen o AlPros - l 101 Search a0
Project Fiter = Y srowitems containing 10 here
) =3 ) project summary Prodict suate Change Crder Authorazat..a

T epiviese e M . —

»

ety sn o0 4.4, 200 iz saos
- Mod fed by Sirbanssca Gaiel ECE41 (SGD1300760)] on Mar 16, 2016 12:08:18 PM
ST T BT
[ AddFiter... ][] @ And

Trpe = Project” | sy | v Requrements | v Test| v Tasks | o Defects |  Changs Requests | Schedhde & Effort| Memics | ropertes |+ Parameters | Labels | workfom | Hstory
l . y

Average Defect Durations by Origin and Priority

| [eendng | open | cosed | vl |
[ wokmems [z T 16 1 =2 ] Gdars
TN N T (T 1657
[ o] o | w | 25 | w | odss
[ oo 1+ [ a1 w ] adays
[ 2 1w 1w ] 0 ]
[_estseswone] 26 ] | & | o ]
Change Request Metrics
—m
» wan 545 2
s odeys 5 °
T

TS T

perem
cim
aden

adays

# Top Level Dacuments %5
# Inserted | Inchided Documents 426
# Documents Modified Vesterday 124
Requirements and Specifications

Untraced Content Percentage 0%
Suspect Content Percentage In Project 0%
# Documents Added Yesterday 15

Defect Count by Origin| quervi Gt A Relesses

v B Lof 14 Searchi -ae

Planned Realization of Tasks

Project Fiter 3 Showiems cantaning -
[ Proct iter » x
D . Tree Summary sute Assgned User Project Planned Test Objectives of Relesse

T) oiewvese av m.

Release: 26209

Chemed basnn St LS L L s

fied by (18 b4 - aber Plrian VIB E111 GTI 1) on Mo 29, 2015 712342 AM
av
Query Pukder W x
([ AddFiter,.. |(v) @ And
Type = Relewse” Summary | Relabonsh | Metres | Workflom | Hatory|

Type

4, Vol Rerhold EC12 (VR001080) 4, dev._ama (dev_ama)

'S oVl

A (P2n402)
| Polver Sebasten HR246 (PS0003... ), Wimer Stefan EC235 (WS31411)

Tyoe State Summary Assgned User oy Order o Relatorshio Flags
% Taw Praponed QM_ASPICE_ENG 1_ENG2 4 Kast Wolfgang EC 12 (XWOC032905) 4 Kast Welfgang EC 12 (KW00032905)
93 Task Praposed i hoken - Uberprisfen ob Bl ki ist. 4, Angermeler Margt EC233 (AMOOD... |}, Friecberger Martn EC231 (FMO00. .,
M Task aposed Teate Blala Erste Versuch 9 Andorfer 3. 9 Andorfer 3
50 Task Proposed oo ?

007 Task Proposed it 9, Andiorfer Tobias GSHET42 (AT31... 1§ dev_ama (dev_ama)
Planned Test Objectives of Release
© Tye tate Summary Assgned User Crested 8y Order & Relatorsho Flags

« . » 764622 |4l Test Objective v Completed neues Test Cbjective 4 Huber Forien EC12 (33413) 4 TTB - Huber Florian VIBET11 (...
arem [l Test Objectve @ In Testng Unit Test Example 4 Kobelentz Marco EC235 (KMO0032... ), Kobelentz Marco EC235 (XM0032.
o [ Test Obtective Proposed testplan Marn 3 o &

7744 |l Test Cljective (" Proposed x 4, Choer AnaMaria ECS41 (CADI80L.., 1§, Chiper AnaMaria ECE41 (CAD1801
%7758 |l Test Ctjective & InTesting Test objectve for trainng example | 4 Cratea Mankena EC542 (CMO1000... 4 Crstes Marbena EC542 (CMO 1
of Change
Summe
) Change fequest tachekbing n CCB
37454 ¥ Change Request § Huber Forian EC12 (F31413) 5 TTBH# - Huber Florin VIBET1L
42508 ¥ Change Request 4 Muber Forian EC12 0433413 4 TTO_HF - Huber Florian VIB-ET11 (...
516386 # Change Request Subays_HW_Anderung der Farbe 4 Huber Florian EC12 (431413) 4 T8 - Huber Florian VIB-ET11 (,
“xn ¥ Change Request Spuehvese 14011 Batteriegehause hat enen Riss 4 T8I - ber Florien VIBET11 (... - TTB_HF - Huber Florian VIBLT11 (...
Planned Elimination of Defects

Other CounRel

#LIVEWORX

u\/ -/

15

Project Iltems are data collectors
to calculate metrics and KPlIs for

generation of dashboards.

Release Items are data collectors
to generate documentation and

reports.
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DASHBOARDS, REPORTS

Change Request Overview

Requests by State and Origin|

ERENRARE]

#LIVEWORX

1.1 Dokument- und Versionshistorie

1

Subsystemanforderungsspezifikation

L

i5[if %

\
WORY
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SUMMARY \LN%C\R /

> DRAXLMAIER is a Tier 1 Supplier in automotive industry.

Our products include electronics, electrics and mechanical parts.

» We need to apply according industry standards and are regularly audited.

Tracability and Consistency are of high importance in our processes.

» We use Integrity to implement most of our development processes

Integrity helps us to manage complexity and deliver appropriate quality.

#LIVEWORX 27
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QUESTIONS 7

DRAXLMAIER Group
Landshuter StraRe 100
84137 Vilsbiburg | Germany

liveworx.com @ #LIVEWORX
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THANK YOU FOR YOUR ATTENTION!

liveworx.com @ #LIVEWORX



liveworx.com



