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How to read this SPICE Guide #N{a|5Ji%k SPICE $8Ff5 [ KMigiEE® KNUVENERMACKERT ASPCE GUIDE 6

This Knlivener Mackert SPICE Guide offers a wealth of basic and detailed information Kniivener Mackerti&iB2& 1t SPICE GuideiSEgiR(t 7 E= 9N

to help you achieve maximum benefit from Automotive SPICE®. IANEARYEE, EHBBESEATZE EM Automotive SPICE® thsz
In the following sections, red is reserved for the management and supporting ol
processes, black is used for the system level, blue for the subdomain level, and ELATET4, dGBHSERSHIE, EAERASE, B
green for the component level. RRFRRER, FERTAGSH,
This Kniivener Mackert SPICE Guide contains the following sections: Z8Kniivener Mackert #4151 SPICE Guide f8RaE& & LATERS
1. An introduction to the goals and added value of effective processes and a typical approach 1. fNVE S BHNIENE R, FMINME, RS EX#oE
to process improvement. A,
2. An introduction to Automotive SPICE® and its application together with agile methods 2. 3Automotive SPICE® RIRSA R ERIA, LARBUESE, IhAg
and concepts for functional safety and cyber safety. TEMME T2,
3. The processes of Automotive SPICE(R) v3.1 3. Automotive SPICE(R) v3.18913 %=,
3a. For each practice of the VDA scope the pages and IDs of the related VDA Guideline (1st  3a. A& "VDASEEINAIZLE, %14 7 VDA Guideline $873(2017
edition 2017) and recommendations are listed. FHR)FERAITTAZFOID,
3b. For each process of the VDA scope and for the process attributes of level 2 and 3 the 3b. AVDASEENHIE MIFE. 2&FN3RAITEREME, EF7T
rating consistency diagrams from the VDA Guideline (1st edition 2017) are copied. kB VDA Guideline $§r8(2017FFE MR AP E— 4 EIZE,
4. An introduction to Agile SPICE™ and the process AGL.1.1 4.3 Agile SPICE™ g9/ BT 72 AGL.1.1
5. The processes of Hardware Engineering SPICE v2.0 5. Hardware Engineering SPICE v2.0 91372
6. The processes of Mechanical Engineering SPICE v1.7 6. Mechanical Engineering SPICE v1.7 f9;37%2
7. The process attributes and generic practices for capability levels 1 to 5 7. BENFERIRE SR AT 2 14 A8 A SE R
8. Various instructions for conducting an assessment with templates, guidelines and require- 8. {EEF&ER. BN KX EHTZ S 07AE

ments



Automotive SPICE® Guidelines - Rating Consistency Diagrams [_ KMigiBEe KNUVENERMACKERT ASPCE GUIDE
Automotive SPICE® Guidelines &i¢ - iFE—E BT

The VDA (“Verband der Automobilindustrie”) published Automotive SPICE® Guidelines (1st edition 2017).

VDA (“Verband der Automobilindustrie”) 32017 A& FAutomotive SPICE® Guidelines Si85—hix

Legend
If practices of the considered process or the considered process attribute are dis- R Cn
played, the corresponding boxes are blue, otherwise green.

Dependencies between practices of the considered process or process attribute are
modeled as lines in blue, otherwise in green.

Example 1: the solid blue arrow visualizes the rule that the rating of
one BP depends on another BP of the process under consideration.

. . o A SCEIEEEERR, ERYIERRE, W—PEARLEBP)
If the evaluation of one practice depends on another, the corresponding line is HEEMR I T 53— NE AT (BP),

modeled as an arrow to the other practice.

If the dependency is based on a rule (RL), the corresponding solid line is displayed,
otherwise it is dashed.

If the lines visualize defined rules (RL) or recommendations (RC), the corresponding
numbers (postfixes of the IDs) are listed.

iHHH BP BP
%gﬁggﬁ—\ﬁ’ﬂiﬁ%‘—ﬁﬁﬁﬂE’\JJ\JEEEHE)%‘I‘SHENFE, NAERAIE N EEE, B
79 o

SCEE SRS TIR B 2 BRI, N4 NIEG, BN HEE, Example 2: the dotted green arrow visualizes a recommendation that
the rating of one BP should depend on another BP which is outside

EERBIEE TN (RL), WABRAIZHSEE, BN, the process under consideration.
A PREHIHERK T S — Mk, WHENNSEAR—MERS— T8 RmE2: SAEeELET, BIN(RC)H—MEASE BP)IITE
. N 53— RS i R SR B A SERE(BP).

ERBTENAIN (RL) 52 (RC), MEFHBERAET (IDRYESR) .

KniivenerMackert would like to thank the VDA for permission to publish rating consistency diagrams based on the diagrams in the VDA Automotive SPICE®
guidelines.
KniivenerMackert 11 57E7E NS5 VDA FeiFFA1MRHE VDA Automotive SPICE® guidelines Sa¢HHIBIZE R hiFE—HIEEZE,



Automotive SPICE® Guidelines — Rules and Recommendations
Automotive SPICE® Guidelines it - {5t

The VDA ("Verband der Automobilindustrie") has published rules and recommenda-
tions in the VDA Automotive SPICE® Guideline (1st edition 2017). These rules and
recommendations are used as rating guidelines in an assessment. They are structu-
red according to

+ specific terms (traceability and consistency (TAC),
summarize and communicate (SAC), verification criteria (VEC),
strategy and plan (SAP)),

+ application in specific environments (model-based development (MBD),
agile environments (AGE), distributed development (DID),
management of third-party software (TPS),
management of platform and legacy software (PLS),
application parameters (APA)),

« specific processes (VDA scope) or process attributes (level 1 to 3).

All relevant rules and recommendations for a specific practice of the VDA scope are
divided into up to 6 different chapters and even more different sections. To facilitate
the overview of the rules and recommendations relevant to a practice, this ASPICE
guide lists the page numbers and IDs of the rules (RL) and recommendations (RC)
under the practice, e.g., for MAN.3.BP1 on page 64 (DID.RL.1), page 72 (PLS.
RC.1) and on page 198 (MAN.3.RL.1, MAN.3.RL.2, MAN.3.RL.3, MAN.3.RC.1,
MAN.3.RC.2).

XM [OUTCOME 1]

64: DID.RL.1
72: PLS.RCA
198: MAN.3.RL.1-3, MAN.3.RC.1-2

. Define the scope of work. Identify the project's goals, motivation and boundaries.
B

[/KM%E%%@ KNUVENERMACKERT ASPCE GUIDE

VDA ("Verband der Automobilindustrie") £24F VDA Automotive
SPICE®#5Rg (2017 361hR) A 7 IMFIERI, XEANIFD
EWETHMETRIETERER. BlilRRE
AFEARE (PNEIEA—EUE (TAC), SL45F0/1E8(SAC),
YA (VEC), SREEFOUTR (SAP)),
FENEHRRIN A (BT REERFAA (MBD),
BUEMS (AGE), 75414 (DID), S5 =754 4&1E (TPS),
FERZBIENEIR(PLS), RIS (APA)),
eI E (VDASEE) sidizE: (15 3 ).
VDA SEE S EL AT BB AINFAEIN&EZ D N6 ET,
BENHNESAEED, AT ETISEEABXAIANIFIE
WiHTHEA, 7S ASPICE #5851t 7 SCik FAIFRNY (RL) FOs2
¢ (RC) F9TRRZSID, f5Ia0: MAN.3.BP1 7£ 6473(DID.RL.1), 72
T (PLS.RC.1) LA%: 198 T3(MAN.3.RL.1, MAN.3.RL.2, MAN.3.RL.3,
MAN.3.RC.1, MAN.3.RC.2),

EXTIEERE. RATENER. sIWALER,. [AR1]

KniivenerMackert thanks the VDA for the permission granted to list the page numbers and IDs of the rules and recommendations in this form following the

Practices.

KntivenerMackert 7EILLE S VDA FiF B (i HESEE R EAYRIE I B NFDHEZAY TR S 1D,
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INTRODUCTION TO PROCESS QUALITY
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Why process quality?
ASPICE® supports the quality of your daily processes

v

AMrrEELERE?

Increase quality

= Work products (WPs) are based on qualified input
= WPs are verified and validated based on criteria

= WPs are produced as planned and scheduled

= Organizational Learning due to improved standards

Reduce cost

= Early identification and correction of lacks

= Proven processes and templates; experienced team
= Transparent and smooth progress

= Do it right the first time

= Less duplicated work, re-work and extra work

= Productivity increase

Manage risks and complexity
= Manage risks effectively and in time
= Develop increasing functionality in reduced time

Meet customers expectation - current and future business
= Avoid penalty (payments and/or ‘high’ awareness)
= Win quotations (positive supplier ranking, flexibility)

For your own sake

= Less priority hopping

= Clear responsibilities

= Pride in one's own work

= Less discussions

= No double work

= <please add your personal points here>

v

KMigisE® KNUVENERMACKERT ASPCE GUIDE 10
ASPICE® AR Bid 2SR #5ED

EEEs

* TFF=m@ (WPs) EFS1&A9EIN

» TYEF R (WPS)RIB AN/ TIIIE SHIA
R S E R TR (WPs)

s EEtNER AR

PR

- REFRBIFHA R

- SUBFOUIRSER, SHFEOEN
+ EBAEIRFIRI T

- EREHE

- OES TIE, ETRESNII
SRR

BERESSRME
s B AT E NG
- EEENERFAHESIEE

AEEFHIE—IRR AR RIS
“BHE (B2 LAR/SIAERE)
ISl (RIFAIENEHFRE, RiEMH,)

ZECHIREA

© B DXISEIR PR AR

- SMTRYERER

* LIBERI TSR

* RIS

ERES T

* SIBELSERINEI N AR >



How to invest in quality and cost saving

MR EFREMTLYRS

120%
100%
80%

60%

109%

100%

40%
20%
0%

100% = Development without ASPICE ~ 100% = 7 ASPICE FF &

With ASPICE: 9% more initial develop-  {55F3 ASPICE: & #JiaFF & A
ment costs EI09%

. With ASPICE: 30% less bugs

{5F3 ASPICE: f&1=/E2>30%

With ASPICE: 28% less effort for {§8F8 ASPICE: 4EiR T {EEiR/D>
maintenance 28%

Source: Paolo Panaroni, Luca Fogli, Why Automotive SPICE?, IntecsSolutions 2017
RIS Paolo Panaroni, Luca Fogli, <J9{a]ise#% Automotive SPICE?>, IntecsSolutions 2017

[ KMigiafE® KNUVENERMACKERT ASPCE GUIDE

Provided example:

Realization of one complex function

= 280 errors of A or B priority in a C sample costs 2.184.000 US$.
Saving by ASPICE (30%): 655.000 US$

= 80 open of A or B priority in SOP costs 6.760.000 US$.
Saving by ASPICE (30%): 2.028.000 US$

Source: Frank Lenkeit (K-GQX-S/2), Volkswagen AG,
17 Jahre Automotive SPICE ohne Fortschritt? Gate4SPICE — Berlin 12.06.2018

il

SRINAERYSCIN

* FEARCHRI2801 AL B EIRAL A5 792.184.0005 7T,
BIZASPICETE (30%) : 655.000%7T

* FESOPHHIB0MABEBIL S AARIR B A< /96.760.0003 7T,
EIFASPICERE (30%) : 2.028.000%7%

BHRISR . Frank Lenkeit (K-GQX-S/2), KRIRZ/NE), 17 Jahre Automotive SPICE ohne Fortschritt?
Gate4SPICE - 1H#K 12.06.2018

Cost of error correction

QEERAF

Concept phase(E&BNER): $1.300,00  SOP(IR/ER(EIZF): $84.500,00
A Sample(#£52A): $4.550,00  Production(F=t): $104.000,00
B Sample(t£52B): $5.200,00  Ahead of customer($5FZF):  $117.000,00
C Sample(FEGRC): $7.800,00

"Source: Study Audi, BMW, Daimler, Porsche and Volkswagen; Seidler, Southworth, ASPICE Made Easy-Case
Studies and Lessons Learned, IBM Rational Automotive Engineering Symposium 2013"

CEEERR PREE. RO, B8, RESRIAOR, FEH. RINKB. ASPICERRARGIRR
FANEH)I, 20134F IBM Rational ;5% TAZHHTS" 1



How effective are your processes?
R UEES: DEZ S 1535

[/KM%E%@) KNUVENERMACKERT ASPCE GUIDE 12

WHAT MATCHES BEST?
IR SEREEART?

Reduction of quality cost PEIERZRE

= Fewer quality issues and lower warranty cost
B DFREAR, FRETRIERMA

= Early error identification and correction
BHIEIRANREI S 1E

= Global learning and prevention
SEMENFI S

H

Managed risks KI&EIE

= Early risk identification
RGIELED i

= Systemic risk tracking and mitigation
IRERFHEAR RSN

= Certifications are easy to achieve
BHIRISNIE

O

Increase of productivity 1254%/~=1

= People concentrate on their tasks efficiently
RITETSHGHES

= Templates and tools are aligned to standards
RS TR EIRE

= Limited maintenance cost for standard tools
BIRATE T B4R A

[

Customer Satisfaction ZRHEE
= Flexibility within distributed development
DR FHIRENE
= Detailed insight into progress and status
T T PRSI
= Easy adaption of products, standards, and tools to project and
culture needs
. AnE TEZTRIBRBEMSUUERIFI TR

O

or sk |:|

or g}, |:|

or gk |:|

or 3§, |:|

= Increasing number of quality issues
k2RI RE DR
= Poor rectification of root causes
RARERIEE S
= Checks are late or incomplete #&&IRES R 5o8E
= Poor / unknown product component mature

R/ mBHpFE

= Problems appear ,suddenly’
[BIRR"54R" H I

= Reputation drops F=E Tk

= Certifications are missing or at risk
NEERX (BBEK) BIXE

= New bids are hard to win (e.g. for Safety)
FIAMRERR (P ETFHEER)

» Fire fighting fT-F" S0k

= Unclear responsibilities
RB[BE

= Priority hopping
IR e

= Poor tool alignment to specific ways of working
TEEFETHESN—HMEAR

= Internal and external deliverables are late, incomplete, or of
poor quality
WAINBRATIRE, Tl REE
= Deliveries are difficult to integrate
MELASERLAZS
= Needed flexibility results in extraordinary cost
PR REME SEATTE




How to benefit from Automotive SPICE® [_ KMigiBEe KNUVENERMACKERT ASPCE GUIDE

M Automotive SPICECHRZRZS

= |dentification of development risks and capabilities associated with
suppliers of mechatronic systems
RGBSR S A BRI R XL S8E

= |dentification of risks and capabilities inyour own development
RBIBESREFHINKGSEEND

= Benchmarking for strengths and potentials of development processes
of a project or an organizational unit
NIMESERBTTHRI RN BIE IR E

= Evaluation of implemented process changes
e R

= Improve transparency, quality and productivity by clarifying and track- AT
ing the responsibilities within the development -
B BBIFIIRIE R FRUBRESKIES IZBE. REFEFE €

FIX THE PROCESS TO ACHIEVE QUALITY
RIEZELLARRBIRRE

13



How organizations learn systematically

HAMIMARFIS

Organizations learn only by improving the standard
AAMBIAEHRFHRERES

Plan
%

,@k&%“

Qo“5°“da ¥

Time RJE

By Johannes Vietze - Own work, CC BY-SA 3.0, wikimedia,...
BEl

Change THE

[/KMFE‘?E%® KNUVENERMACKERT ASPCE GUIDE 14

Plan it+£1:

= Inform about ASPICE and define goal
HERASPICEFE M BAR

= Analyze where you are
UALIE 17N

= Plan the roadmap for improvement
MR SOH L E

= Enable persons and infrastructure for change

A RFEMIZ B LI EEAIEE D
Do 43

= Make the management commitment continuously visible
IREIEAREFE I

= Define and agree on process interfaces

ENXFLOEIREEO

= Develop the process solution steps with the people

SEXAR—EFEIESRER
Check &#%:

= Try the new process solution step-by-step
BEEEHMOERERR

= Check and improve the process and templates

ERFF RS IRAIEIR

Act 1750
= Plan and execute the process trainings and roll-out

THFRTIIRESI, T
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INTRODUCTION TO AUTOMOTIVE SPICE®
AUTOMOTIVE SPICE® {& 41

15



Automotive SPICE® Scope And Plug-In Concept  Automotive SPICE® AEEIRIB{HES | KMia®E® KNUVENERMACKERT ASPCE GUIDE 16

Automotive SPICE® is a standard used for improving and evaluating development processes of  Automotive SPICE® 2 FF A IS M EATF & ITIENE, ©
mechatronic systems. It is a framework which applies to traditional or agile developments. It sup- ~ 2E— MEEFESRTECEFFANIER, SR I1iE, BER
ports the engineering of products which are critical according to safety or security. With the “Plug-in 42 (safety)skZ % (security), X2+ F#EHY, 1EBITAutomotive SPICE®
concept” of Automotive SPICE® version 3.x the processes for development of mechanical and EE 583 xhiRAY FRFHES", HUMAIEEES S HIFF AT iE e+,
parts are more and more in focus.

MAN.3 MAN.5 REU2 ACQ4 SUP1 SUP4 SUP7 SUP8 SUP9 SUP.10

SYS System Engineering
ﬁ%éﬁl&

HWE Hardware Engineering

L
SWE Software%ngineering SYSTEM LEVEL
BETRR RAER5
MSE Mechanical System Engineering
HRG L2
MCE Mechanical Component Engineering
HURZR T 72
DOMAIN
SUB-SYSTEM
LEVEL
WA FRARR
COMPONENT
LEVEL
BER5
UNIT LEVEL
Engineering processes defined in Hardware Engineering Engineering processes defined in Automotive SPICE® Engineerinngrocesses defined in Mechanical Engineer- ==bi |
SPICE (an intacs add-on to Automotive SPICE) Automotive SPICE® dhie W g TH2idi2 ing SPICE (an intacs add-on to Automotive SPICE)

HU_CAZ SPICE frE WY TFRIAE

@4 T2 SPICE hEN I TIZITFE
Ejiiiritacs % Automo?f/g%ﬁg% El’jl%l%*)E

(intacs X Automotive SPICE A9%17%)



2 Dimensions of Automotive SPICE® Automotive SPICE® BUF/MN4EE | KMiginE® KNUVENERMACKERT ASPCE GUIDE

The concept of process capability determination by using the Automotive SPICE® assessment {353 Automotive SPICE® i i& A sk iy EIg IR 8e DI S 25T —
model is based on a two-dimensional framework. The framework consists of a process dimen- N #EHEZS, IEZEEIRITIREE S HEE,
sion and a capability dimension.

(72}
[}
Capability dimension BEJI4ERE 5@
+ Capability levels BEFIZ%53! '—"?%
+ Process attributes 1372 /@14 Bk
+ Rating 1% S

+ Scale RE
« Rating method 1EETi%
« Aggregation method E2&757%

« Process capability level model SF2RE/I1EEL

Process 12 3...n
3iE123..n

Process dimension i3FE4EREE
+ Domain and scope g ASGE

+ Processes with purpose and outcomes

THEEARIFIRLER

17



Automotive SPICE® V3.1 Process Overview Automotive SPICE® V3.1 iZiEHILS

KM
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Acquistion Process Group

(ACQ)
IRENIS 24 (ACQ)

ACQ.3
Contract Agreement
= HT’ ‘l}(

SYS.1
Reqwrements Elicitation
HkIsHE

RFIiEE (SYS)

ACQ.4
Supplier Monitorini
pﬁ N7 e g ’

AcCQ.1
Technical Rauirements
BuRs

ACQ.12
Legal and Administrative
Requirements

EEFTIER

SYS.2

System Re%ulrements Analysis
RE T

System Engineering Process Group (SYS)

SYS.5
System Qualification Test

RS SR

SYS.3

System Architectural Design
RGBT

SYS.4
System Integration and
Integration Test

FRRERFISERNIT

Management Process Group
MAN

EIRTTEH (MAN)

MAN.3
Projekt Management
IR S

MAN.5
Risk Mana _gement
NEEE

MAN.6
Measur;ment

ACQ.13
Prolect Requirements
UNEEES

SWE.1

Software Requirements Analysis

REFTRDHT

Software Engineering Process (SWE)

EXHTHEAH (SWE)

ACQ.14
Requegt jgr Proposals

IREEK

ACQ.15
jgpller Qualification
RAEE

SWE.2

Software Archﬂectural Design

BHZRIIRT

SWE.3
Software Detailed Design and
Unit Construction

PRI AT

A=z)

SWE.6

Software Qualification Test

BAEHEIENNL

SWE.5

Software Integration and
Intergration Test

BRI ESpANES AN

SWE.4
Software Unit Verification
B ERTTIGIE

Reuse Process Group (REU)
EMiIE4A (REV)

Supply Process Group (SPL)
R T4 (SPL)

Supporting Process Group (SUP)

iFidiE4 (suP)

REU.2
Reuse Programm
Management

EHEFERE

SPL.1
Su pller Tendering
EIVEE g

SUP.1
Quali Assurance
FRE{RIE

Verification

SUP.2
BEAIE

Joint review

SUP.4
BX&IFEH

SUP.7
Documentation
B¢

SPL.2
Product Release
YLl

SUP.8

Problem Resolution

Configuration Management
GCEEHE

Management
[BIRREIR TR

SUP.9

Change Request Management

SUP.10

Process Improvement
Process Group (PIM)

SiEhI IR (PIM)

TREREE

PIM.3
Process Improvement
T2

Primary Life Cycle Processes

Supporting Life Cycle Processes

Organizational Life cycle Processes

EEEGHFEBIE

XiSERRTE

EiREE

Explanation: | Red frame = processes of VDA scope

BE: | I&B4E = VDA SBEIRASSEE




Automotive SPICE® capability dimension Automotive SPICE® §ED4E [ KMigiiEe KNUOVENERMACKERT ASPCE GUIDE

Investing in process improvement led by the OU-wide quantitative feedback and causal Capability Level 5 Innovating BEJIZLR14% BUFRAY
analysis resolution. PA.5.1 Process Innovation i3F26U%T
BANERARBCEENNENRIESER SRS | S RESHA, PA.5.2 Process Innovation Implementation i3fE8IZRSEHE
Quantitative data about process performance is measured, recorded - . .

and statistically analysed to allow objective decisions. Capability Level 4 Predlctab[e ?2%&1 & wyFR
SHSIESEIEMRAAIRITEE, 1OR, SR EENR RIS T L

&, PA.4.2 Process Control i3fEiziHl

A set of specific standard processes for the organiz- . . N

ation is used. The organization learns by improving Capability Level 3 Established BEJIFLR14% BiEL FIRST STABLE LEVEL*

the standards. PA.3.1 Process Definition i3FEENX =Ry
MERRFER— B EINETTR, BETLIEEN PA.3.2 Process Deployment i3f2afE ERENER
BHEsRES),

Performance is controlled (planned, monitored, adjusted) and
Capability Level 2 Managed BEIZER1 SEIE | responsibilities are defined. Results are quality checked and
PA.2.1 Performance Management SChEESTE managed. B L )

PA.2.2 Work Product Management T{EF=GE1E SYSCREEE TR (THR, WSIEFE%E) FFENERE. WER
HITRERETISIE,

Capability Level 1 Performed HEDZER 1K ST Process outcomes are achieved.
PA.1.1 Process Performance i3F2SCHE LS AERER.,

Process results are incomplete or inappropriate.

- P R 0Y =
Capability Level 0 Incomplete HEJISEROR A= IR B S R A

* By experience, lower Capability Levels are not stable i.e. either increase or decrease over a period of about 18 months.
*IRIBEK, BEMNBEDERTIRE, BITEN181 B WEE 7k Fralsea I aiiK.
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Organization SPICE  #B£R SPICE

In addition to capability evaluations of single processes, the

capability level of an entire organization may be evaluated. One

refers to Organizational Maturity Levels (OML) in this case.

bR 7RI MIRRHATREDTHELUSL, IR LATHEEEAD

HLORIRENEFR. EUER MEIRARMAEER
(OML)

Project assessments dominate currently, but the interest in
Organizational Maturity Assessments is growing because of the
desire to reduce the effort needed for assessments.

Brl, MEHMLSESM, BHEFHRERm T EE
TR, XRREEIHERGEIEES BERE,

Organizational assessments examine the entire company,
including a majority of its projects. Ultimately, it is the organization
that makes it possible for the employees in the projects to apply
processes effectively.

RINHERERNEREPIRE, BETHIIME. &L,
RTEEAEINE AU FEZEURTALR,

These organizational assessments evaluate the capability and
maturity of the company, to deliver quality systematically. The
basis for this assessment is ISO / [EC 15504-7, which defines
the concept of "Organizational Maturity Model". In assessments
multiple process instances are investigated.
HLNHEIHEABRRUREAIBEN S HRE,
IETHERETE X 7 ERpAE R HSHIISO/IEC
15504-7, fEIFET, BEEZS MIREL.

[/KM%E?%@) KNUVENERMACKERT ASPCE GUIDE 20

A

v

v
v
v

The ISO/IEC 15504-7 Organizational Maturity Levels
ISO/IEC 15504-7 (B4R ES4R

Innovating

EUFRRY

Predictable
BT

Established
[SiEhva

Managed
cER’

Basic

BEFH

Immature

MNoE




Organization SPICE Processes #H{R SPICE i372

Basic Process Set: VDA Scope

= SYS.2-5 System Engineering

= SWE.1-6 Software Engineering

= MAN.3 Project Management

=ACQ.4 Supplier Monitoring

=SUP.1  Quality Assurance

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

Extended Process Set Level 2:
=SYS.1  Requirements Elicitation
= MAN.5 Risk Management

= MAN.6 Measurement

=ACQ.3 Contract Agreement
=SUP.4  Joint Review

=SPL.2  Product Release

Extended Process Set Level 3:

= ORG.1 Process Establishment

=ORG.4 Skill development

=PIM.3  Process Improvement

=REU.2 Reuse Program Management (recommended)

Extended Process Set Level 4 and 5::
=QNT.1 Quantitative Performance Management (Level 4)
=QNT.2 Quantitative Process Improvement (Level 5)

EHA3i24H: VDATER

RETiE
WHETE
mEEE
VAR
FRERIE
BeEEE

[ RRARIRE TR
TEIGKEE

frRidEd 2 4
FRizh

M ETE

Eg8

BRNE
BXSTPE
FrR&RT

frRidieaE 3 &
JULESE AV
AR
IRE
BHREFERE

frRgTEE 4 % 5 %
EELEETE (44%)
EEITIENH (54%)

[ KMigiafE® KNUVENERMACKERT ASPCE GUIDE

Selected processes EEATTE

~

| - I I i

5 ML4
=
=
= 3
S ML3
[}
-l
22
= ML2
©
Q.
3
© 4
ML1
0
Basic set: Extended Set Extended Set Extended Set
VDA Scope Level 2 Level 3 Level 4&5
Processes
O

ISO/IEC TR 15504-7 Figure 2 - Rules for deriving maturity levels (ML)
from capability levels “Equivalent Staging”.

ISO/IEC TR 15504-7 E2——M "B B " BE DR AU S L R E 51

(ML) B9,
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AUTOMOTIVE SPICE® KEY CONCEPTS
AUTOMOTIVE SPICE® CHEHEE:



4 Key Concepts Of Automotive SPICE®

Automotive SPICE® g4/ R8RS

[ KMigiafE® KNUVENERMACKERT ASPCE GUI

DE

1. Use qualified input to aim qualified output
(EFR SR RER SHERYEH
Each expert shall perform the work using qualified input and shall provide
qualified output to the next one in the value chain. Hints:
BUEFMINERASHBRMARETIIE, FREMERPIT
FRESEMNEEH. B
= Divide the work into small tasks (e.g. < 40h)
IBLEDRIMESS (10 <40/1NE)
= Get the tasks ‘done’ continuously one after another
BT, TAES
= Qualify and approve the work products continuously
FENS TR mit i TS ESHE
= Use clear criteria and efficient methods to qualify

(EFRERRAYENF BRI FH TEE

2. Agree and summarize
HESSLE
Engineering processes:
TrEdRE:
= Agree on requirements and design AR SR 51811HHEHR
= Summarize results of step-by-step verification SE5FLEIGUFAILER

Management and support processes:
HREEESYE:
« Agree on strategies, plans and schedules £9ESRRS. HXIFIATIEIZ
= Summarize the results and report to relevant parties  SE4545RFFEHE
KBRS

3. Divide and control
pESE
On system, domain, sub-domain and component level:
TR S, U, FORSEAER:
1. Specify and design the solution.
EXFHRITRRTS 2.
2. Delegate to lower level OR implement solution on unit level.
THEIBARE R TE R TR A LIERRIR T 5=,
3. Integrate and verify integration against the design before qualifying
the solution against the specification.

ERIENLEEERRL =28, KRR ERAFTISIESRAE.

4. Traceability

aliEYRE
Each item (requirement, design element, implementation, test case / result,
finding, scheduled activity, ...) has to have a reference to its source and to
its verification.

BN (FK, WITER, i, WdA/ER, &I, RHES
#)....) /| RERIRERIGIE.

The traceability is used ... {EFIRTEMAME......
... to check for consistency,

...... ko E—HHE

... o analyze its impact and
...... kD HTERIF

... to show completeness.
...... ETRE.

23



Qualification Test Versus Integration Test

SNt SRt
Some processes have similar purpose, but differ in their level of detail:

Left: In requirements processes the problem is specified; In design processes the planned
solutions, their structure elements, interfaces and dynamic behavior are specified

[ KM#ims® KNUVENERMACKERT ASPCE GUIDE 24
RLTERBMEIN, EBIFmEEBE:
T ARREREPENE#R, mRitEES, EXTRRRS
=, MINEHEER, EOLUKISITA,

Right: Tests verify the test object either versus the related specification (dark red) or versus  Z5: MEARIEIE X AIINE CRLL ) SBXANEIT G &) IIEN

the related design (light red)

System Requirement
Specification
RAERKRE

System Design
(Interfaces, dyn. model)
RRTRIE (=L S 2

HITR,

s

Qualification Test
(versus requirements)

SRt (SFER)

Integration and -test
(versus interf., dyn. model)
RSSO S E)

SYSTEM
LEVEL

RRERH

Domain Requirement
Specification
B RIE

Domain Design

(Interfaces, dyn. model)
WGt 020 SRR

Comp. Requiremenf
Specification
HEERIGE

H HWE.3 MSE.3 SWE.5 %}

Qualification Test
(versus requirements)

Bttt SER)

DOMAIN

Integration and -test
(versus interf., dyn. model)
SRS M (SO, S5 AEE)

SWE.3 MCE.1 MCE.6 m

Qualification Test
(versus requirements)

aREltEFER)

Detailed Design
(Interfaces, dyn. model)
(R, shS AEEY)

@ swes RN MCE.5 m

SWE.3 BR14

Unit Requirement

SWE.3 BP.2,3,4,7

Specitication

ERTRALE

SWE.3 BP.5-6

SWE.3BP.8

Integration and -test
(versus interf., dyn. model)

SRS (S5O S AREY)

MCE.3

MCE.4 ’

IMPLEMENTATION (and Documentation)
SEB(FOS2A5)

(versus requirements)
SRElREER)

Qualification Test

SUB-SYSTEM
LEVEL

T F RAHR

COMPONENT
LEVEL

BRI

In ASPICE 3.1:
SWE.4 BP.2

<€——— SWE4BPA-7

UNIT LEVEL
BTRs



SWE.3 BPS

FIERtEXABER

SYS.2 BP6

Stakeholder requirements

System qualification test

[ KMigiafE® KNUVENERMACKERT ASPCE GUIDE

Bidirectional Traceability And Consistency

BTN —EE

A&

SYSTEM

LEVEL

REER

DOMAIN
SUB-SYSTEM

MFFRER

/

Software units
/d

7T

Change requests
TEHIFK <

SWE.4 BPS

To affected work products

FREZImRY T

=

SUP.10 BP8

adl SYS.5BPS SRegHicton System qualification
Systemg Z%q,%i;me"ts < SYS.5BP6 . ERSRENHNT <« 558 P
R 4 v
i ;ﬁﬁ Jé?esl | RESHEENRER
v 222 2,‘13 System integration test
, bl speclflcatlon System integration
System arcggcture < SYS.4BP8 . ERER RIS PELLUL N Y tost rasclta
SWE.1 BP6 =3 £E =3 |‘ v
SWE.1 BP7 i ;ﬁﬁ ﬂpeﬁ || RIRERUINEER
v oo Software quallflcatlon test
' PO specification Software qualification
Softwagjez requirements < SWE.6 BPG . SRS SWE.6 BP5 e ?esults
== te: "
? ! meUsi itces| || RESEEUtER
SWE.2 BP7
v SWE.2BPg SWES BPT Software integration test
Software architecture SWE 5 5P specification sweserr | Software integration
Ri2e < > RRAERNEEE < > test results
ShEsnes A . ! melei ﬂg:esi || RIS RE N SR
\ 4 SWE:B BP6 SWE.4 BP5
swessrs  y Software detailed design o S"54 57 Unit test specification |  S"E4BPS | Unit test results
SWE.3 BP6 HEMSiT < ATt h ERsTiliaE R

COMPONENT
LEVEL

IR

N Static verification results

Eﬁ'é.\g_LlIE-n i

UNIT LEVEL
BT
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Agree, Summarize And Communicate . SEPE ( KMigiziE® KNUVENERMACKERT ASPCE GUIDE 26

» “Communicate agreed” — there is a joint understanding between affected parties of what is meant by the content of the work product.
“HIELYER” ERRAEZZNS 2B T RN BB HEIER,
* "Summarize and communicate” refers to abstracted information resulting from test executions made available to all relevant parties.

“BEHSE" BRSNS TR RIS E BN PrETEX TS 28] Y,

* Note: both concepts do not mean formal approval or confirmation (this would be GP 2.1.7 at CL 2).
E WS AERFEELAUESERA (RE2RREHNR5IGP2.1. 7 EESRAIBRHE)
* Note: a part of a specification or design is called "Element* (left); a part of the product is called “Item* (right)

T BRI BBy "BR " (&) | FmiI— B0 HiRA” T (A)

,Communicate agreed ....“/ ,elements* »,Summarize and communicate....“/ ,tem"
" HBLIERY. /B "SR/ TR
SYS.2: System Requirements Analysis SYS.5: System Qualification Test
ARG TEKD : EG AR
REBRDWT | A EREIENIL SYSTEM LEVEL
é RRER
SYS.3: System Architectural Design SYS.4: System Integration and Integration Test AR
RGiRit FRGrEEp g R
SWE.1: Software Requirements Analysis SWE.6: Software Qualification Test DOMAIN
ylas=sls PAN A ARt
BT ROMT g BHERENE SUB-SYSTEM
LEVELL
SWE.2: Software Architectural Design SWE.5: Software Integration and Integration Test i FZRRR
BRI PSSR
COMPONENT
SWE.3: Software Detailed Design & Unit Construction : SWE.4: Software Unit Verification LEVEL

B FRIH SRt R4 PTTIIIE BRI




Evaluation, Verification Criteria And Compliance

M, IRIEENRFFSE

SYS.2 BP.5: Verification criteria

[ KMigiafE® KNUVENERMACKERT ASPCE GUIDE

. . a2l | _
SYS.2: System Requirements Analysis > SYS.5: System Qualification Test SYSTEM
4RI L\ < RS TS
%—ﬁﬁ'ﬁ:}zﬂ *Fr SYS.5BP.2: Compliance /‘?—E = 1;|:| Iﬁzm”lit LEVEL
s gﬁ?&%‘]
SYS.3: System Architectural Design < SYS.4: System Integration and Integration Test || SUP.2: Verification
RGO SYS.4 BP.3: Compliance R EERFNEE R BIE
, Ha .
SYS.3 BP.5: SWE.{ BP5: rr=s======s=esmecsecmeeeaeeeecaeeeaaaaa.
Evaluate i Verification criteria
LM
SWE.1: Software Requirements Analysis AT > SWE.6: Software Qualification Test
Btk SWE.6 BP2: EEEMENT
Compliance DOMAIN
et SUB-SYSTEM
LEVEL
Wi F RRRR
SWE.2: Software Architectural Design < SWE.5: Software Integration and Integration Test
SWE 2 BPS: LR SWE 5 BP3: R EE R RN EE AU
Evaluate 1*F{dy I Compliance
et
e e A | SWE 4: Software Unit Verification COMPONENT/
SWE.3 BP4: r R Tt R ITiE Mri
Evaluate 1 TGN
valuate FF{3 | SWE.4 BP2:
Compliance
et
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An interpretation of the main Automotive SPICE® management and support processes [ KMigisiEe KNOVENERMACKERT ASPCE GUIDE 28
¥$EZEAutomotive SPICE® EIRFIZISTIRROMRER

Claim, Bug, Issue Stakeholder Change Request

[ - S FIEStAXHEEER
SUP.1: Quality SUP.9: Problem SUP.10: Change Request MAN.3: Project Management MAN.5: Risk Management
Assurance Resolution Management Management IREER MPEETR
RE(FRIE [RERFREIE ETEERER

Develop quality

strategy & plan
FREEREEHR

Measure product quality
EEFREE

E Check feasibility SIFSTEERE
o eETHE
. S Initiate CR or
Meas;esgg*c:;gl el = corrective action Apprt;l\gﬁcl:g%;uests Ensure resources Define mitigation actions
=EEEEEREE [BENEERRRRITH b TRERTIR EXERREDN
: Task
[E=2 Schedule tasks

>

Record
non-conformities

BRAFSR

Follow emergency plan
if needed

MEREEERSITR

Change Request ZREaiE5sK

Record change requests

ICREEFER

Analyze impact

beLiis 7

New function $7IH&E

>

Define scope
EGEE

Define life cycle

EXEmER

Estimate effort

{HEETH

THHES

Define risk strategy

EXMEEE

Identify risks
sources & risks

RBIRBE RN MBS

Analyze & rate risks

~>

I

SUP.8: Configuration Management Fo& 18




How to apply the process elements?

... for process improvement?
NI ....7

What benefit does this pro-
cess offer?

FIIERT LA RILLR 52

What are the typical

results?
AL RILEER?

What are typical artefacts?
BIpLeB T (EF=mm?

What are the expected
practices to achieve the
purpose?

*iEMMﬁﬁ*ﬁﬁw

157

AR EER?

REU.2 Reuse Program Management
The purpose of the Reuse Program Management Process is to plan, establish, manage, control, and monitor an organization’s reuse
program and to systematically exploit reuse opportunities.

Process outcomes — as a result of successful implementation of this process

O NOO LN

the reuse strategy, including its purpose, scope, goals and objectives, is defined;

each domain is assessed to determine its reuse potential;

the domains in which to investigate reuse opportunities, or in which it is intended to practice reuse, are identified;
the organization's systematic reuse capability is assessed;

reuse proposals are evaluated to ensure the reuse product is suitable for the proposed application;

reuse is implemented according to the reuse strategy;

feedback, communication, and notification mechanisms are established, that operate between affected parties; and
the reuse program is monitored and evaluated.

Output work products

04-02 Domain architecture [OUTCOME 2] 13-04 Communication record [OUTCOME 7]
04-03 Domain model [OUTCOME 2] 15-07 Reuse evaluation report [OUTCOME 5, 6, 8]
08-17 Reuse plan [OUTCOME 5, 6] 15-13 Assessment/audit report [OUTCOME 3, 4]
09-03 Reuse policy [OUTCOME 1] 19-05 Reuse strategy [OUTCOME 1]
12-03 Reuse proposal [OUTCOME 4]

BP3

BP4

=]
o
o

BP7

BP8

Define organizational reuse strategy. Define the reuse program and necessary supporting infrastructure for the organization.
[Outcome 1]

Identify domains for potential reuse. Identify set(s) of systems and their components in terms of common properties that
can be organized into a collection of reusable assets that may be used to construct systems in the domain. [OUTCOME 2]
Assess domains for potential reuse. Assess each domain to identify potential use and applications of reusable components
and products. [OUTCOME 3]

Assess reuse maturity. Gain an understanding of the reuse readiness and maturity of the organization, to provide a baseline
and success criteria for reuse program management. [OUTCOME 4]

Evaluate reuse proposals. Evaluate suitability of the provided reusable components and product(s) to proposed use.
[OUTCOME 5]

Implement the reuse program. Perform the defined activities identified in the reuse program. [OUTCOME 6]

Get feedback from reuse. Establish feedback, assessment, communication and notification mechanism that operate between

affected parties to control the progress of reuse program. [OUTCOME 7, 8]

o Affected parties may include reuse program inistrators, asset gers, domain engir , developers, operators,
and maintenance groups.

Monitor reuse. Monitor the implementation of the reuse program periodically and evaluate its suitability to actual needs.

[OUTCOME 6, 8]

g The quality requirements for re-use work products should be defined.

[ KMigiafE® KNUVENERMACKERT ASPCE GUIDE

.in an assessment?

EPfEA....°

To which degree is the
purpose achieved?
SEMBMBEEETAE
E?

Do the outputs provide
sufficient evidence?

MLEERRTY

EﬁBE‘JtIE#E?

Do the work products pro-
vide complete information?

TE-REEIRET
SENEE?

How effective is the
implementation of these

practices?
IXLESE R RYSCREI SR AN (T ?
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Work product characteristics in Annex B of Automotive SPICE® v3.1 [ KMigisiEe KNOVENERMACKERT ASPCE GUIDE 30
Automotive SPICE® v3.1 Annex B FREI T{EF= R4S 1E

WP ID WP ID
An identifier number for the work product which is used to reference the work B s BRI TFr=RinRmES.
product. WP 25
WP Name RS T e ARV BV EFRAYR )., LBLRA{ERE
Provides an example of a typical name associated with the work product charac- ERRSEXE TFREBE2 SN TFmmeEs
teristics. Organizations may call these work products by different names and may — NI @mERPENA Y, TR @A 2=
have several equivalent work products which contain the characteristics defined in -~ #£, HIHHITFIRLRETMER, BEARPFFEAILIRT(E
one work product type. The formats for the work products can vary. It is up to the FERRBRET R BBEE H AR A,
assessor and the organizational unit coordinator to map the actual work products WP 4514
produced in their organization to the examples given here. IS =T R D R B TR M . T TETE
WP Characteristics {RIRP TR ARG SHIX LIS,

Provides examples of the potential characteristics associated with the work
product types. The assessor may look for these in the samples provided by the
organizational unit.

WP ID WP Name WP&#i WP Characteristics WP4& 1t
04-00 Design = Describes the overall product/system structure IR S RAY= 58/ R G451
oany « Identifies the required product/system elements RSN~/ KA EE=

« |dentifies the relationship between the elements IRBIEE > [GRIER
= Consideration is given to:
ZRIATRS:
- any required performance characteristics ~ Ffrg PrEERI MRS 14
- any required interfaces  FFAFREAYEEC]
- any required security characteristics  PREFrERIZ S (security) 454




Work product characteristics — Example in Annex B of Automotive SPICE v3.1

Automotive SPICE® v3.1 Annex B I T{EF= SRiS a6l

WP ID
04-04

WP Name WPZE¥R

Software architectural
design

BRIt

WP Characteristics WP4&[%

» Describes the overall software structure  HEIRER{REN 445D

= Describes the operative system including task structure A BIR(ESEEENANRIER S
= |dentifies inter-task/inter-process communication iR BI{ESZ[8)/ A2 BRVE(S

= [dentifies the required software elements 1RBIPTEEAVIIGEER

« |dentifies own developed and supplied code RBIE F=FF & F LR FEFRO(CHD

= |dentifies the relationship and dependency between software elements IRBIER{FEE Z [GHI

REFKE

= Identifies where the data (such as application parameters or variables) are stored and which

measures (e.g. checksums, redundancy) are taken to prevent data corruption
R5 %JZ)%E (BIaNRz RS #EERE) NERMEUEFIRANILEIEREMER (20 K86H0
TU%

= Describes how variants for different model series or configurations are derived

AT ERERIINIR R A E R INTSERY

= Describes the dynamic behavior of the software (Start-up, shutdown, software update, error

handling and recovery, etc.)
MRz TR (Bal. KE. EEH. SIRCENIKES)

= Describes which data is persistent and under which conditions  fEIREBLE G4 N HILL AR 2

FFEAFIERY

= Consideration is given to:

ERIATAHE:
- any required software performance characteristics
PTE PR Bt pets it
- any required software interfaces
PB4
- any required secunty characteristics required

FTEFIREZE (security) it
- any database design requirements

PrEHIEERITHR

[ KMigiafE® KNUVENERMACKERT ASPCE GUIDE
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Automotive SPICE® and Agility Automotive SPICE® 5&§iE %

Approved
feature
increments

HOERITNRE

i

Approved
stakeholder
change
requests
HE/ERIRIZS
BXHLE

BK

Problem
reports with
approved cor-
rection plan
HEEMIETT
XIRg/a)E
RE

Open Points

RRRI

[ KMigiziE® KNUVENERMACKERT ASPCE GUIDE 32

Automotive SPICE® applications can benefit by agile methods, e.g. in project management.

Automotive SPICE® FURZ FHRT LAMBIEESiA 522, a0 MBS,
Automotive SPICE® is a framework for agility.

Automotive SPICE® 2B MHRINELS,

[
[
—» I |
[ |
[ |
I T
7 I
[ |
[ |
Backlog of Open Backlog of derived

Points which Work Packages

are assigned to for the upcoming
deliveries delivery assigned

to its domain
DA IHI

RARIRIHY pa).mi=EuEEll
RE BRIRINTET

EERE

Delivery Cycle

SR

|

Backlog of derived
tasks, which are
assigned to the

upcoming iteration

PDECERMIER
AOTEESSHY
RIE

I
I
I
I
I
I
I
I
[
Iteration Cycle __
oy
y —
I
I
I
Verified
Analysis, implementation, Open Points
integration and qualification
is managed in small iteration SI&iEaY
cycles of fixed time slots KBRS

VABIERSIBJERAY/INEE
HIT oM, SCiE, EERk
S5aRHERE



An Example For A Functional Safety Implementation IBEZR £5EhE{H [ KMigim@® KNUVENERMACKERT ASPCE GUIDE

” . Create Input for
Initiate Safety-Life-Cycle Create Safety-Plan Technical-Safety-Concent p
BiiEL-%d-FH tlizZ2-itkl ha) P YN
Prepare - BlERA-R2-HE - Project Manual
bi:3= B3
Generate - Project Schedule
Tool-Qualification-Report e HE
R TR-SiEt- RS
An;;‘g%gg ty Continuous analysis, auditing
Execute Generate Confirmation and reporting for ongoing
5 Measure-Report progress
Carry out ERIBIAEE-1RS XA THRANS RS EE DT,
Functional- Safety-Audit HiZS5IRE
HTINEE- R L -HiZ
Approve . Carry out Functional- Smooth Approval
e e P o
H{TINEE- B2 -IFE
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Automotive SPICE® and Functional Safety Automotive SPICE® 5IJfERE

[ KMigiz@e KN

UVENERMACKERT ASPCE GUIDE 34

Automotive SPICE® ISO 26262
++ Safety management during the concept phase and the product development
WEMENZeE8B5mR
t++ | Iltem definition (top level) IMBEY (RE%HK)
, ** | Initiation of the safety lifecycle Z&4Eas/EERRYEEN
MAN.3 Project Management —
‘ ME &R ++ | Initiation of product development at the system level
RARAA I RSN
++ | Initiation of product development at the hardware level
BB TR S5
++ | Initiation of product development at the software level
BHRAR T AR S5
ACQ.4 Supplier Monitoring R EE ** | Interfaces within distributed developments 7=t & +AIEO
. t Safety management during the concept phase and the product
Quality Assurance development HEEMEBEMNLZEEIESRTR
SUP.1 =/
[REMRIE ) R A successful application of Automotive
**++ | Functional safety assessment  IfjagZz 2 1F(# | SPICE® supports the compliance to
ISO 26262.
SUP.2 Verification 3&iE +++ | Verification 3&11E Automotive SPICE® B9A%IH FBsE
; @ ; w0 HXT I1SO 26262H9TF &1,
SUP.7 Documentation SZ#%H{Y +++ | Documentation (Y The related Automotive SPICE® pro-
. : = : ; =t cess provides weak / medium / strong
SUP.8 Configuration Management EZEEIE ++ | Configuration Management EZEEIE (+/++/++4) support o the related
SUP10 | Change Request Management ZF&EiEskEIE | ++ | Change Management ZEEETE chapter in ISO 26262.
Automotive SPICE® f9tE<ITF2 N
SPL.2 Product Release F=faA&7%h +++ | Release for production F=&AY%&%H ISO 26262 HIIBXE=HIRET

S5/H/38 (+/++/+++) 35,
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[ KMigiafE® KNUVENERMACKERT ASPCE GUIDE

Automotive SPICE® ISO 26262
SYS.1 Requirements Elicitation F3kiz1E +++ 1 Iltem definition (detailed level) IRBEN (FEHHER)
+ | Functional safety concept IRz
syso | System Requirements Analysis * | Specification of the technical safety requirements S ARZ 2 ERIE
' RBFKRDIT P -
++ | Specification and management of safety requirements
ZEERITEEEE
SYS 3 System Architectural Design ++ | System design
' ARG Rt
SYS 4 System Integration and Integration Test 7 litem integration and testing
' REENSEMRIT TRAVEERY Sl
SWE 1 Software Requirements Analysis * Specificaiton of software safety requirements
' BB ROHT TR 2FRAT
SWE.2 Software Architectural Design ++ | Software architectural design
' BRI BT If compliance to ISO 26262 is
t required, the related chapters shall
SWE.3 Software Detailed Design and Unit Construction Software unit design and implementation be considered durigg application of
' L N R R e ) g N by VAL PIFER TR FISCNE Automotive SPICE".
VP - WNRERFFE 150 26262, N
swe4 | Software Unit Verifcation ++ | Software unit testing FERIFBAUtomofive SPICE® AT
R TTIIIE BTl piEEE
SWE5 Software Integration and Integration Tests ** | Software integration and testing
' BRI ER PR FNEE R B ERRIFNIE
SWE6 Software Qualification Testing ++ | Verification of software safety requirements
) BASEIENIE Witz FHRIGIE
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Automotive SPICE® 1SO 27001, Annex A

A.6.1.1 Information security roles and responsibilities EEZ & fREFIEIES
A.6.1.2 Segregation of duties EREE4ES
A.6.1.5 Information security in project management IEHEEHRYEEZ S

MAN.3 IPJécée%EI\éanagment A12.1.1 Documented operating procedures {4V RIIERIEIITE If compliance to 1SO
A.12.1.3 Capacity management S==12 27001 is required, the
A.13.2 Information transfer {5 S1&4) related chapters of An-
A.17.1 Information security continuity {58 % iZELEE nex A shall be consid-
ered during application
A.6.1.3 Contact with authorities SEFFER JHIELR of Automotive SPICE.
A.6.1.4 Contact with special interest groups S45EFREFRIBAR | MRERFS 1S0
MAN.5 Risk Management A.12.6 Technical vulnerability management ¥y ARAEISIHEETE 27001, MIFERZAR
’ RS ETR A.12.7 Information systems audit considerations {5=RK% £ /& | Automotive SPICE® i
A.17.1 Information security continuity (S5 ZeaiE4et NEFS Annex A
A.17.2 Redundancies T4 HEXET,
ACQ.4 Supplier Monitoring  {ft i/ /s iz A.15.2.1 Monitoring and review of supplier services W MFNEE &SN RIIRSS

A.13.2 Information transfer {SE/E4)

ACQ11 Technical Requirements  £2R%EK A.15.2.2 Managing changes to supplier services N ERSTEESIE

ACQ12 Legal and Administrative Requirements A.13.2 Information transfer {SE1&%H)
' REMITEEK A.15.1 Information security in supplier relationships WX RAVEELE
A.5.1.1 Policies for information security {EE8Z&Z 2755t
A.5.1.2 Review of the policies for information security {E8Z%2755HHIFEH
A.12.1.4 Separation of development, testing and operational environments  FF%&, iz
SUP1 Quality Assurance ETHEND B

RERIE A.12.2 Protection from malware EESH{4FHIR

A.12.4 Logging and monitoring ZFEF1M4IE

A.18.1 Compliance with legal and contractual requirements 5&i%E2F IS BERIESK
A.18.2 Information security reviews (SEZEEHE




SuP4 Joint Review EX&1FER A.5.1.2 Review of the policies for information security (S8 22 74 H0iFE
SUP.7 Documentation 3Z#4Y, A.12.4 Logging and monitoring i2RF1M41E
A.8.1.1 Inventory of assets HRr=58
A.8.1.2 Ownership of assets ZF=={FA
SUP8 Configuration Management A.8.1.3 Acceptable use of assets &RF=HITCIFFER
: E B8 A.8.2 Information classification {2553
A.12.3 Backup &5
A.12.5 Control of operational software 2 /EifEaTI=H]
A.6.1.3 Contact with authorities SEAFERI JHIEEZR
SUP9 Problem Resolution Management A.12.4 Logging and monitoring iZ&A0MI=
' SRR EIE A.16.1 Management of information security incidents and improvements
SRR LR BT
SUP10 Change Request Management A.12.1.2 Change management
) TESKERE TEEE
SYS 1 Requirements Elicitation A.6.1.3 Contact with authorities SEFEBIJAYELR
: ERISHE A.6.1.4 Contact with special interest groups S4FIERIZEFARAVELER
SYS.2 System Requirements Analysis A.14.1 Security requirements of information systems {EERAMLLER
: RFTEROIT A.14.2 Security in development and support processes FFAFISZFHIIZTHIZ S
sYs3 System Architectural Design A.13.1 Network security management &L 2SI
: RFDIRZT A.13.2 Information transfer {EE4&%)
SYS.5 System Qualification Test RASRIEME | A14.3 Testdata IHEIRE
PIM.3 Process Improvement A.16.1 Management of information security incidents and improvements
' IR SRR L SRS EH
A.6.2 Mobile devices and teleworking Mg EFNTIZIN
A.7 Human resource security A &RZE
na. A A.8.1.4 Return of assets Z&F=AYFL

A.8.3 Media handling 1M EAME
A.10 Cryptography Z%3%
A.11 Physical and environmental security #I2F0IMEZ S
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AUTOMOTIVE SPICE® PROCESSES
AUTOMOTIVE SPICE® i3f2



MAN.3 Project Management  IE &8 [ KMigi5#® KNUVENERMACKERT ASPICE GUIDE

The purpose of the Project Management Process is to identify, establish, and control the activ-  Ifi B &1Eii2 B2 FEIR B ERFINENEE T, 58, &7
ities and resources necessary for a project to produce a product, in the context of the project's  Fiz5| IR B 4 5 7= RN BRSNS E,
requirements and constraints.

Process outcomes - as a result of successful implementation of this process: SIERER - RN MIIERIESRINT :

1. the scope of the work for the project is defined; 1. EX TIMBEIIEEE;
2. the feasibility of achieving the goals of the project with available resources and constraints 2, FFR]FISBEFNAERET, -G T SCIIRE BARRIaT 1714
3 ltE: \;iltlij\iiizds; and resources necessary to complete the work are sized and estimated; 3 BRI SHHOR T e TR EAIALIER,
: ' SRBURNSHE TIE MR, %18 S EMRB ARSI
4. interfaces within the project, and with other projects and organizational units, are identified 4 EggE@}IT TEPER. ZIRE SRR R
and monitored; ! . —r
ceculi i i intained: 5. 1T, SCHERNLER T INEHATIHR,
. plans for the execution of the project are developed, implemented and maintained; < . !
P prol pec, P 6. USRS T INE IR,

. progress of the project is monitored and reported; and L 4 s e .
. corrective action is taken when project goals are not achieved, and recurrence of problems 7. SUE EIWRASLINAT, REX T 2UIERSHE, FHR 7 IEHER
identified in the project is prevented. SNEENES RS,

~ O O1

Output work products §SHETIEF=5R [FER]

08-12 Project plan I 11X [OUTCOME 1, 3, 4, 5] 14-06 Schedule HEZE [OUTCOME 3, 5]
13-04 Communication record ;& i@ICF [OUTCOME 4, 6] 14-09 Work breakdown structure TE/ fR45H [OUTCOME 3,4,5]
13-16 Change request & 15K [OUTCOME 7] 14-50 Stakeholder groups list FFEAEXSEHAESR  [OUTCOME 4]
13-19 Review record IFERICSH [OUTCOME 2,7] 15-06 Project status report IR EIRESIR & [OUTCOME 4,6]
14-02 Corrective action register 24 TFIEHEZS 0% [OUTCOME 7]



MAN.3 with 10 Base practices

Define the scope of work. Identify the project's goals, motivation and boundaries.
[OUTCOME 1]

Define project life cycle. Define the life cycle for the project, which is appropriate

to the scope, context, magnitude and complexity of the project. [OUTCOME 2]
Th/s typically means that the project life cycle and the customer's develop-
ment process are consistent with each other.

Evaluate feasibility of the project. Evaluate the feasibility of achieving the goals

of the project in terms of technical feasibility within constraints with respect to time,
project estimates, and available resources. [OUTCOME 2]

Define, monitor and adjust project activities. Define, monitor and adjust project
activities and their dependencies according to defined project life cycle and estima-
tions. Adjust activities and their dependencies as required. [OUTCOME 3, 5, 7]
g A structure and a manageable size of the activities and related work packa-
ges support an adequate progress monitoring.

a Project activities typically cover engineering, management and supporting
processes..

Define, monitor and adjust project estimates and resources. Define, monitor
and adjust project estimates of effort and resources based on project's goals,
project risks, motivation and boundaries. [OUTCOME 2, 3, 7]

9 Appropriate estimation methods should be used.

Examples of necessary resources are people, infrastructure (such as tools,
test equipment, communication mechanisms...) and hardware/materials.

Project risks (using MAN.5) and quality criteria (using SUP.1) may be
considered.

Estimations and resources typically include engineering, management and
supporting processes.

®
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MAN.3 with 10 Base practices EHALH

Ensure required skills, knowledge, and experience. Identify the required skills,
knowledge, and experience for the project in line with the estimates and make sure
the selected individuals and teams either have or acquire these in time. [OUTCOME
3,7
9 In the case of deviations from required skills and knowledge trainings are
typically provided.

Identify, monitor and adjust project interfaces and agreed commitments. Iden-
tify and agree interfaces of the project with other (sub-) projects, organizational units
and other affected stakeholders and monitor agreed commitments. [OUTCOME 4,
7]

g Project interfaces relate to engineering, management and supporting

processes.
Define, monitor and adjust project schedule. Allocate resources to activities, and
BP 8
BP9

schedule each activity of the whole project. The schedule has to be kept continu-
ously updated during lifetime of the project. [OUTCOME 3, 5, 7]

m This relates to all engineering, management and supporting processes.

interfaces, and commitments for the project are consistent across affected parties.
[OUTCOME 3, 4, 5, 7]

Review and report progress of the project. Regularly review and report the status
X[ of the project and the fulfillment of activities against estimated effort and duration to
all affected parties. Prevent recurrence of problems identified. [OUTCOME 6, 7]

@ Project reviews may be executed at regular intervals by the management.
At the end of a project, a project review contributes to identifying e.g. best
practices and lessons learned.

. Ensure consistency. Ensure that estimates, skills, activities, schedules, plans,

iRERETRAYREE. FLAMSEIE, ETAE, RAIINE B
8. FNRMEZE, FIRRATERA D AR SEE e ATER
1SETBAYEE. AMRMEL, [pR 3, 7]

O EOFTHHISESIAIRFERE, BRI

RB. EAIERIEESORAEMRE, RFE SEARE
(FIRE) . BRELR E eSS BIORSEXM0E0, TR
BURECIAR R, FHARLIEARR, (HF 4 /

@ mEENSTE SRNsIRE:

EX, BIEMRABREHER, DEERRGE, AR
ESEsIAEEI R, ERERVE LA ERIA, SUFERERE
EZ. (PR 3,5 7]

@ ZEAZESHENTRER. SEMSIEEX

RR—2E. WRIMENME. e &, #ER. . &
FFEEXS SRR —20%, (AR 3,4, 5, 7]

WPHHRSREHE, KRGS THINTE, EfhFEIRS

EPRSHGNT R B AT B ZENT5, FHEIREEAIE

ERE. R 6, 7]

@ REFEDmMERRERH T, THENES, TEITE
BEITRA, a0, SRIESLEANZRHII.
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MAN.3 Consistency Diagram
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The purpose of the Risk Management Process is to identify, analyze, treat and monitor the risks NG EIRSIEHIENR : IR, ST, MIBRSENXE, .
continuously.

Process outcomes - as a result of successful implementation of this process: TIERER - RUIEEEX M IENERNT:

. the scope of the risk management to be performed is determined; 1T T HIT X EIRATEHE,

1

2. appropriate risk management strategies are defined and implemented; 2. EMFOELHE T iE LK SRR

3. risks are identified as they develop during the conduct of the project; 3.1R% JTIHE;@’_JI&EPFLEE’JHL,

4. risks are analyzed and the priority in which to apply resources to treatment of these risks is 4. 947 TG, FHEE 7 ZXISHITIER LR B RS S BT
determined:; QAT

5. risk measures are defined, applied, and assessed to determine changes in the status of risk 5. T2\, MR 7 X AORTHERE, LABENXEARSIET
and the progress of the treatment activities; and AR ERIAIHAE ;

6. appropriate treatment is taken to correct or avoid the impact of risk based on its priority, 6. ETFMPLAIER. RAEMZEM/G R EME M RINQEIE,
probability, and consequence or other defined risk threshold. SCHE 7SRO EL LY E—E]&%ﬂﬁﬁa’] =20,

|

Output work products  SfitH T{E= R [F%R]

07-07 Risk measure X551 [OUTCOME 5] 14-02 Corrective action register 24 IFFEEEICHR [OUTCOME 6]
08-14 Recovery plan X E 11! [OUTCOME 4, 6] 14-08 Tracking system BRIZZR %t [OUTCOME 5, 6]
08-19 Risk management plan X|fG&I1E11 ) [OUTCOME ALL] 15-08 Risk analysis report X[ SR & [OUTCOME 4]
08-20 Risk mitigation plan [Xp&4Ef211x [OUTCOME 3, 4, 5, 6] 15-09 Risk status report X|f@ IR SR S [OUTCOME 4, 5]
13-20 Risk action request [X|f& 12 5K [OUTCOME 1, 2, 6]

MAN.5 with 7 Base practices HEF LK

|

be pgrformed for the project, in accordance with organizational risk management OHIX SRS EHHE—EL [pER1)]
policies. [OUTCOME 1] @ KSTTRERA. EFREHN.

o Risks may include technical, economic and timing risks.

m Establish risk management scope. Determine the scope of risk managementto  EIZRKEEIEEE., HEENEPHITHXEEIESEE, 54



MAN.5 with 7 Base practices EHALH
m Define risk management strategies. Define appropriate strategies to identify risks, EMKISEIBERS, FEIREMALEISBIEIBEYHIEIEL IR

mitigate risks and set acceptability levels for each risk or set of risks, both at the BINXE. ERXEINEES XM —RIIXERI e ESR, [
project and organizational level. [OUTCOME 2] BER2]

Identify risks. Identify risks to the project both initially within the project strategy ABIXBE., EIMBHRRIYERRBIIRBRIXEE, LN MEE XS
and as they develop during the conduct of the project, continuously looking for risk & FR4EIR B SCHES F2FIR BTN BRIXEG , Lot ie e Ry ES1E
factors at any occurrence of technical or managerial decisions. [OUTCOME 2, 3] REFSHNEEZE, [E2, 3]

9 Examples of risk areas that are typically analyzed for potential risk reasons g POITEEXEER XS R =X ESE, fla0: A, o
or risks factors include: cost, schedule, effort, resource, and technical. E. ITE=. BEfEAR,

9 Examples of risk factors may include: unsolved and solved trade-offs, decisi- 9 Xp&EZ=OGIFaI 81 KRR &R s
ons of not implementing a project feature, design changes, lack of expected EEIMBINERRE. RIS, FEFRERE.

resources
Analyze risks. Analyze risks to determine the priority in which to apply resources to 3R RIBE., SFTXE, DABES XML B RIS AEHT
[P mitigate these risks. [OUTCOME 4] NS ERR, [FER4]
9 Risks are normally analyzed to determine their probability, consequence and o BESHNBLISEESEER ERINTEE
severity.
a Different techniques may be used to analyze a system in order to understand a AEAPAEISARD RS, UIERREFENK.
if risks exist, for example, functional analysis, simulation, FMEA, FTA efc. . ToeeESHT, (FE, FMEA, FTAZ,

Define risk treatment actions. For each risk (or set of risks) define, performand ~ TEX KFSAMBIEHE, $ORNE (B—FRIINKE) , &Y. BT
track the selected actions to keep/reduce the risks to acceptable level. [OUTCOME  FHIRIREEHIEIELURES /RN S E o= 05, (SRS, 6]
5, 6]

Monitor risks. For each risk (or set of risks) define measures (e.g. metrics) tode- ~ WgiERIpE, £HXIRNE (B—FRFIXEE) , EXERE (flan: B
[ termine changes in the status of a risk and to evaluate the progress of the mitigation &) UIBENBIASHOT W FIFAEFETNINERE, NMAFTEH
activities. Apply and assess these risk measures. [OUTCOME 5, 6] XL BT, (AR5, 6]
9 Major risks may need to be communicated to and monitored by higher levels EANK e EESESRANESEEHTE, Fhe
of management. TR,

Take corrective action. When expected progress in risk mitigation is not achieved, ZChEZUIEISHE. WIXEEMIARNTIERAER, SCiEIEXA4U1E
take appropriate corrective action to reduce or avoid the impact of risk. [OUTCOME  #&hELURER skt ce X BSHI=ZN, [5RER0]
o - - , @) WIEEfERTE I TR A R S B L A
p Corrective actions may involve developing and implementing new mitigation =
strategies or adjusting the existing strategies.
45



REU.2 Reuse Program Management EEHIEFEIE [ KM#gim@® KNUVENERMACKERT ASPCE GUIDE 46

The purpose of the Reuse Program Management Process is to plan, establish, manage, BEAEFESEIENBENE: T, &7, S8, =5Hf0isisE
control, and monitor an organization’s reuse program and to systematically exploit reuse ONER EF, FER&AMMFAERTS.
opportunities.

Process outcomes - as a result of successful implementation of this process: ITIERER - RUIEEEX M IERNERNT:

1. the reuse strategy, including its purpose, scope, goals and objectives, is defined; 1. EXTERKEE, SFEEBRR. SeE. Binf18H;

2. each domain is assessed to determine its reuse potential; 2. 1y T Sig LM AR E B oI Re

3. the domains in which to investigate reuse opportunities, or in which it is intended to practice 3. {22l 7 B2 & AN SRS B srrE e ARSI,
reuse, are identified:; 4. FHE T BRI R S I RS D

4. the organization's systematic reuse capability is assessed; 5. Tt 7 ERREIARRE R RIETIRINAIRA;

5. reuse proposals are evaluated to ensure the reuse product is suitable for the proposed 6. IRIEEEFEEISSCHE TR,
application; IRV L 1 50) 3N G Ep N
6. reuse is implemented according to the reuse strategy; 8. WA T =R,

7. feedback, communication, and notification mechanisms are established, that operate
between affected parties; and
8. the reuse program is monitored and evaluated.

Output work products  §atH TYEF=5a [FXR]

04-02 Domain architecture 4ftslZEH3 [OUTCOME 2] 13-04 Communication record J&E@i2H= [OUTCOME 7]
04-03 Domain model 4TtaliE Y [OUTCOME 2] 15-07 Reuse evaluation report 8 (RIS [OUTCOME 5, 6, 8]
08-17 Reuse plan EFFITLI [OUTCOME 5, 6] 15-13 Assessment/audit report 1/ B 23R & [OUTCOME 3, 4]
09-03 Reuse policy EEFF 54T [OUTCOME 1] 19-05 Reuse strategy 5 FHEHE [OUTCOME 1]

12-03 Reuse proposal E2FRIEEE [OUTCOME 4]



REU.2 with 8 Base practices EHALH

Define organizational reuse strategy. Define the reuse program and necessary  EMHORERSFENE. BN AN EREFIFIVEREMIS
supporting infrastructure for the organization[OUTCOME 1] M. [ASET]

Identify domains for potential reuse. Identify set(s) of systems and their compo-  iRBIBERIERMS, 05— ERAINRFEAUNILER
nents in terms of common properties that can be organized into a collection of reus- 14, ZILiE@E MR AT E AT HES BT &MY R
able assets that may be used to construct systems in the domain. [OUTCOME 2] 5, R 2]

Assess domains for potential reuse. Assess each domain to identify potential use (&S ERIEZERME, I THES UL URBBER(ERMERA
and applications of reusable components and products. [OUTCOME 3] MmO A, [FER3]

Assess reuse maturity. Gain an understanding of the reuse readiness and maturity {F{EEFEFE. 75X HELEME B /ESINSHAEVERIIERRLL
W of the organization, to provide a baseline and success criteria for reuse program IRHEREFEEESFINEN, (A4
management. [OUTCOME 4]

Evaluate reuse proposals. Evaluate suitability of the provided reusable components {F{HEFEIRE. TG EBENTEREEHN BRI AR
and product(s) to proposed use.[OUTCOME 5] SR, [ALER5]

Implement the reuse program. Perform the defined activities identified in the LHEERRER. TEREFTIRBINEEN S5, [FE6]
=X reuse program. [OUTCOME 6]

Get feedback from reuse. Establish feedback, assessment, communicationand ~ MERPFFKERE, E 205 ZENKRE. Hh, (9808
=% notification mechanism that operate between affected parties to control the progress 0%, LUsHIEREFRFIHE,. [/, 8]

of reuse program.[OUTCONE 7. §] @ SvnpTORERETEEs. AFSE. WeTE
o Affected parties may include reuse program administrators, asset managers, . FFETIZIM. E/ T4 EIRA,
domain engineers, developers, operators, and maintenance groups.

Monitor reuse. Monitor the implementation of the reuse program periodically and ~ M5igEE . EHRAIRE B FISCH A EX FLirEmEqiE
XM evaluate its suitability to actual needs.[OUTCOME 6, 8] B, R 6, 8]

9 The quality requirements for re-use work products should be defined. a MNENEBRTERiEaEkK,

47



ACQ.4 Supplier Monitoring {7 g M des [ KM#sim@® KNUVENERMACKERT ASPCE GUIDE 48

The purpose of the Supplier Monitoring Process is to track and assess the performance of the (N FFISIEITIENBENE . IZBEATHESR, RIS EHHEMN
supplier against agreed requirements. EENEN R

Process outcomes - as a result of successful implementation of this process: SRR - FRIEEXMIIERESRIT:

1. joint activities, as agreed between the customer and the supplier, are performed as needed; 1. fRIEEE, /T 7 BEFPFENE 2 B9 ERNECS TG,
2. all information, agreed upon for exchange, is communicated regularly between the supplier 2. 7E{H R ESFIZ 2 (BB AE T FEAETIRNEE,;

3 gg(rjfgrun:;%rgsrofthe supplier is monitored against th ts; and 3R, e T BRI
. ier is monitored against the agreements; an 4 FEE = H R RS Y BOANE AT TR g
4. changes to the agreement, if needed, are negotiated between the customer and the suppli- Egg;&;)jﬂ%‘Mﬁmb WHORERT SR, FHER

er and documented in the agreement.

Output work products  fitH TYEF=& [FR]

02-01 Commitment/agreement 78I/t [OUTCOME 4] 13-16 Change request 2% ER{E 3K [OUTCOME 4]
13-01 Acceptance record IS0 [OUTCOME 3] 13-19 Review record 1FERICS [OUTCOME 2]
13-04 Communication record ;AFBICTR [OUTCOME 1, 2] 14-02 Corrective action register 24 IE}EHEES 05 [OUTCOME 4]
13-09 Meeting support record =1 ZHFCHR [OUTCOME 1] 15-01 Analysis report D1 TIRES [OUTCOME 3]

13-14 Progress status record HEIASICH [OUTCOME 2]



ACQ.4 with 5 Base practices EHALH

Agree on and maintain joint processes, joint interfaces, and information to be
exchanged. Establish and maintain an agreement on information to be exchanged
and on joint processes and joint interfaces, responsibilities, type and frequency of
joint activities, communications, meetings, status reports and reviews. [OUTCOME
1,2, 4]

o Joint processes and interfaces usually include project management,
requirements management, change management, configuration manage-
ment, problem resolution, quality assurance and customer acceptance.

Joint activities to be performed should be mutually agreed between the
customer and the supplier.

The term customer in this process refers to the assessed party. The term
supplier refers to the supplier of the assessed party.

Exchange all agreed information. Use the defined joint interfaces between cus-
tomer and supplier for the exchange of all agreed information. [OUTCOME 1, 2, 3]

9 Agreed information should include all relevant work products.

Review technical development with the supplier. Review development with the
supplier on the agreed regular basis, covering technical aspects, problems and risks
and also track open items to closure. [OUTCOME 1, 3, 4]

Review progress of the supplier. Review progress of the supplier regarding
schedule, quality, and cost on the agreed regular basis. Track open items to closure
and perform risk mitigation activities. [OUTCOME 1, 3, 4]

Act to correct deviations. Take action when agreed objectives are not achieved
to correct deviations from the agreed project plans and to prevent reoccurrence
of problems identified. Negotiate changes to objectives and document them in the
agreements. [OUTCOME 4]

HEHHIFESIDEE. E*Aﬁﬂﬁﬁgﬁ?ﬁﬂgfﬁ%., SRR

i, BIEIRER. Bl ﬂfﬂ]ﬁ%A Z=O. RELINBEETE

. ElE. = KEOIR. TPERIZE J*D»\seo [BRER 1, 2, 4]
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RIFTBLIEES. R 1, 2, 3]
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BEHBHICRENNP, (R 4]

s
TR R RE TS 2. (5

49



ACQ.4 Consistency Diagram —Z{$EFE [ KMigieE® KNUVENERMACKERT ASPCE GUIDE 50

RC.3: consistent with FB—%§

RL.3: according to R4 RL.3: according to 1R#E

RL.3: according to #R3E

RL.5:
based on EF

A

RC.2: related to fH%

RC.2: related to 183

A

RC.4:

1
1
RC.2: related to liEES
1
1
1
1
1
:
. consistent with




LKMT%EC%® KNUVENERMACKERT ASPICE GUIDE

51



SUP.1 Quality Assurance [RE{RIE [ KMiginEe KNUVENERMACKERT ASPCE GUIDE 52

The purpose of the Quality Assurance Process is to provide independent and objective assur-  [RE{RIDLIEENE : BHEIESZFAIZMAYFIE, FI1{Er=mM
ance that work products and processes comply with predefined provisions and plans and that | SF2G&FRSCE N AN EINTY], FENGS TSR RFE—
non-conformances are resolved and further prevented. SEFRR.

Process outcomes - as a result of successful implementation of this process: SIERER - FRIIEEEXMIIERNESRINT:

1. a strategy for performing quality assurance is developed, implemented, and maintained; 1. #I]. SCHERN4ER T T REFRIEIRS;

2. quality assurance is performed independently and objectively without conflicts of interest; 2. 3 BENMT TEREFRIE, (SEFEfss;

3. non-conformances of work products, processes, and process activities with relevant require- 3 02| JERFESEEXS BT TIEZR. 192, 551518
ments are identified, recorded, communicated to the relevant parties, tracked, resolved, and EERIRGATN, HWERE. SRR H—ETs;

further prevented; A N 2o s NI T o
4. conformance of work products, processes and activities with relevant requirements is 4 iéi;,;%%%ig@%ﬁ@@?lﬁ# ENBNLENSRLECE )
mAKAYfT &= /

verified, documented, and communicated to the relevant parties; i . NNy ]
5. authority to escalate non-conformances to appropriate levels of management is established; 5. 2 TR A EIFRES S EIREINIR;

“and 6. EEEHREFAPIIFFESIISEIERR,
6. management ensures that escalated non-conformances are resolved.

Output work products SStHTEF=SR [FXR]

08-13 Quality plan JFRE1TX) [OUTCOME 1,2] 13-19 Review record FFERICHR [OUTCOME 2, 3, 4]
13-04 Communication record JAIEBIC 3 [OUTCOME 3, 4, 5] 14-02 Corrective action register Z41FEHBEICZ [OUTCOME 3, 5, 6]
13-07 Problem record [AJRRICR [OUTCOME 3, 5] 18-07 Quality criteria JER &2 /EEN) [OUTCOME 1]

13-18 Quality record [FRE1C5 [OUTCOME 2, 3, 4]



SUP.1 with 6 Base practices HAHK

m Develop a project quality assurance strategy. Develop a strategy in order to en-

sure that work product and process quality assurance is performed at project level
independently and objectively without conflicts of interest. [OUTCOME 1, 2]

o Aspects of independence may be financial and/or organizational structure.

a Quality assurance may be coordinated with, and make use of, the results
of other processes such as verification, validation, joint review, audit and
problem management.

9 Process quality assurance may include process assessments and audits,
problem analysis, regular check of methods, tools, documents and the
adherence to defined processes, reports and lessons learned that improve
processes for future projects.

9 Work product quality assurance may include reviews, problem analysis,
reports and lessons learned that improve the work products for further use.

m Assure quality of work products. Perform the activities according to the quality

assurance strategy and the project schedule to ensure that the work products meet
the defined work product requirements and document the results. [OUTCOME 2, 3,

4]
9 Relevant work product requirements may include requirements from
applicable standards.

g Non-conformances detected in work products may be entered into the
problem resolution management process (SUP.9) to document, analyze,
resolve, track to closure and prevent the problems.

HITIE RERIERE. SHTRELRER T RS i2AR
SRR EE PR mENMGT, NMERERR, [
K1 2]

@ IRIIERIAMSSH / SRS EIAYIRII L.

@ EERIER] SEIRONERMIBITINGER (Pl &
ik, A, BEXGTTER. BERAOREES) .

O TEREMIED R EAIEZ, [FADT. ik /
TH /X / BEXISERIFEMHREiieE. iREMA
SREGEREINEHITIZRIZ 020l

o T RERSRIFEETE. O
HTEFERLAH—

DT, M SRS
LEERRIEIRH0)I,

RETEFRIEE, RIBRSMIERETIINEEERTIE,
LIBR TEmim e E X TFmdR, FHCRER. (R
2,3, 4]

@ EXTIFREHRAEEREEHBINEIRER,

9 IT’E)“nuEF'EI)uEI’JT FERIEEN DR RRERITRE (
SUR9 ) b, XERuH TIER. oif. R, RIFEEX
IZTJ*D?HBE
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SUP.1 with 6 Base practices
Assure quality of process activities. Perform the activities according to the quality {RIESIEEIES. EiEARSRIESERIIINBEHERITER,

assurance strategy and the project schedule to ensure that the processes meet their || ffa{iIiE % Bt EB R, FHICRESR,

defined goals and document the results. [OUTCOME 2, 3, 4]
a Relevant process goals may include goals from applicable standards.

9 Problems detected in the process definition or implementation may be
entered into a process improvement process (PIM.3) to describe, record,
analyze, resolve, track to closure and prevent the problems.

Summarize and communicate quality assurance activities and results. Re-
gularly report performance, deviations, and trends of quality assurance activities
to relevant parties for information and action according to the quality assurance
strategy. [OUTCOME 3, 4]

Ensure resolution of non-conformances. Deviations or non-conformance found
in process and product quality assurance activities should be analyzed, tracked,
corrected, and further prevented. [OUTCOME 3,6]

Implement an escalation mechanism. Establish and maintain an escalation
mechanism according to the quality assurance strategy that ensures that quality
assurance may escalate problems to appropriate levels of management and other
relevant stakeholders to resolve them. [OUTCOME 5, 6]

EAh 54

(AR 2, 3, 4]
@ EXAIREE R B REE B B,

@ UERENAEE R RTINS AT (
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. (PSR 3, 4]
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SUP.2 Verification  B&iIE [ KMiginEe KNUVENERMACKERT ASPCE GUIDE 56

The purpose of the Verification Process is to confirm that each work product of a processor ~ HIFISIZRIBEMIE : HAIRRIMBENE D TIEF=RIFifAtb R
project properly reflects the specified requirements. TEMNRESK,

Process outcomes - as a result of successful implementation of this process: BIERER - RAIEEEX M IENERNT:
1. a verification strategy is developed, implemented and maintained; 1. %17, SCHEROI4ER T ISR,

2. criteria for verification of all required work products are identified; 2 R8I TETERTE TEr=SRA0sa AT
3. required verification activities are performed; 3. T TRRER I EERD;

4. defects are identified, recorded and tracked; and 43020 BRI T

5 - W\ N /N ’

. rpzs#igz of the verification activities are made available to the customer and other involved 5. I E RN B 4A 2 P AR TS

Output work products  atE T{EF=5a [FEER]

13-04 Communication record ;A1B1C5% [OUTCOME 5] 14-02 Corrective action register 24 IFFEIEEICZ [OUTCOME 4]
13-07 Problem record [SJ@1C5 [OUTCOME 3, 4, 5] 18-07 Quality criteria Jsa=2 /NI [OUTCOME 2

13-25 Verification results 3&F45 52 [OUTCOME 2, 3,4, 5] 19-10 Verification strategy 35 1FER A& [OUTCOME 1]



SUP.2 with 5 Base practices EHALH

Develop a verification strategy. Develop and implement a verification strategy,
product or processes under verification; degrees of independence for verification
and schedule for performing these activities. [OUTCOME 1]

o Veerification strategy is implemented through a plan.
p Software and system verification may provide objective evidence that the

outputs of a particular phase of the software development life cycle (e.g.
requirements, design, implementation, testing) meet all of the specified
requirements for that phase.

Verification methods and techniques may include inspections, peer reviews
(see also SUP4), audits, walkthroughs and analysis.

Develop criteria for verification. Develop the criteria for verification of all required
technical work products. [OUTCOME 2]

Conduct verification. Verify identified work products according to the specified
strategy and to the developed criteria to confirm that the work products meet their
specified requirements. The results of verification activities are recorded. [OUT-
COME 3]

Determine and track actions for verification results. Problems identified by the
verification should be entered into the problem resolution management process
(SUP.9) to describe, record, analyze, resolve, track to closure and prevent the
problems [OUTCOME 4]

Report verification results. Verification results should be reported to all affected
parties. [OUTCOME 5]

FNTBSIESRER. BITAISSIEIRIESREE, BIE5HE RAMIA

including verification activities with associated methods, techniques, and tools; work  #83¢F9IEIEER), WiEPM TEF-REnTig, b sr4neE
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SUP.4 Joint Review SiFH [ KMiginEe KNUVENERMACKERT ASPCE GUIDE 58

The purpose of the Joint review process is to maintain a common understanding with the stake- EXSiFERIIEMNBERNR: 48P SFIEHEX A XTI B 0T
holders of the progress against the objectives of the agreement and what should be done to 752l T/EAOREAIINE, LAZEBNHRIEH BRI ZEE S Bk

help ensure development of a product that satisfies the stakeholders. Joint reviews are at both DS, BATECRBSENEATR N EZEFE, FE5E8)
project management and technical levels and are held throughout the life of the project. TRE45ELR

Process outcomes - as a result of successful implementation of this process: SIERER - BIEEXMIEERNESRNT :

1. management and technical reviews are held based on the needs of the project; 1. EFIMENEE, AR 7EEMEARTS;

2. the status and products of an activity of a process are evaluated through joint review activi- 2 @13 F0F 258 X 5 B S B2 A 2T iR TSNS
ties between the stakeholders; =5

3. review results are made known to all affected parties; 3. B T S S RS

4. action items resulting from reviews are tracked to closure; and 4, SRR TR A TN, BRI

5. problems are identified and recorded.

5. 1RBIFICH 7 1)K,

Joint review should be performed at specific milestones during project/product develop- Y AT TR ST O T O A FRFO IS M
" ment. The scope and the goals of joint review may be different depending on project/ %Eé;%ﬁg %?@%g%{;iﬂf;;g%%;ﬂ%%;@ﬂ%
] 7 N\ ~|o ~|O

product development phase (for example, in the early stage of a project joint review may ] AN =T | | B3 4T A P NP
be ,conceptual”in order to analyze the customer requirements; in later stages joint review PUan: FEIRESHRAPEAILIR B La Y, RS iTE

may be concerned with the implementation). P&k, ENEERBEIFE L) .

Joint review should be performed to verify different aspects (for example: hardware resour- ﬁﬁié\?fﬁﬁ—“zﬁxﬁﬁﬁiﬁ@ﬁﬁ (U0 BEMFERAIR, S
ces utilization; the introduction of new requirements and new technologies; modification to BRMFARRISIN, TIEFZIRISNEE, ATE) |
the working team structure; technology changes).

Output work products il T1EF=5a [FER]

13-04 Communication record ;4B [OUTCOME 3] 14-02 Corrective action register U IFFEIEEICER [OUTCOME 3, 4, 5]
13-05 Contract review record & [EIEEICS [OUTCOME 1, 2, 3] 14-08 Tracking system FREFZR 5T [OUTCOME 3, 4, 5]
13-07 Problem record [IRiCH [OUTCOME 3, 5] 15-01 Analysis report D HTRE [OUTCOME 3, 5]
13-09 Meeting support record =N ZHFCHR [OUTCOME 1,2] 15-13 Assessment/audit report 14/ ERAZIR & [OUTCOME 1,2]

13-19 Review record FFERICH [OUTCOME ALL] 15-16 Improvement opportunity X< [OUTCOME 3, 4]



SUP.4 with 8 Base practices EHALH

Define review elements. Based on the needs of the project, identify the schedule, ENMIFEEZE, EFTIMEEZE, R3HER. SoHE. SEOF0R
scope and participants of management and technical reviews, agree all resources ~ REFEBEHISS5E, NTELETFEREIER (BFA. #aF0
required to conduct the reviews (this includes personnel, location and facilities) RiE) |, FEMNGENRR, fAFIEERNTEEAEN, [pRE 1]

and establish review criteria for problem identification, resolution and agreement.

[OUTCOME 1]

Establish a mechanism to handle review outcomes. Establish mechanismsto  ZBS7iEHFERAIGMENS], x5SRI TR RIS A RS

ensure that review results are made available to all affected parties that problems =275 #FIREIFIICRIEE DA IMIEIER, FH(ER IR T
detected during the reviews are identified and recorded and that action items raised  ZhpO4TEIIREIC SR, [FIE 3]
are recorded for action. [OUTCOME 3]

Prepare joint review. Collect, plan, prepare and distribute review material as EEREITEHE, ERMIRE. T, EEHD RIFEMRIAET
appropriate in preparation for the review. [OUTCOME 1] B, [ 1]

u The following items may be addressed: Scope and purpose of the review; n AT PEEENER. eS8,
Products and problems to be reviewed; Entry and exit criteria; Meeting HANFLEL AN, SR, AENs5A 5. DR

agenda; Roles and participants; Distribution list; Responsibilities; Resource *=. = SENSkEk. EANIE (eax, ~F
and facility requirements; Used tools (checklists, scenario for perspective NEMTEzSs) |
based reviews etc.).
Conduct joint reviews. Conduct joint management and technical reviews as SCHEEASIFR, ITXSOEE IR AR SIEE. IORIPEE
:[2¥8 planned. Record the review results. [OUTCOME 1, 2] B, R, 2]

Distribute the results. Document and distribute the review results to all the affect- 3ELER, ARAWITELER, FHORARES=ING, (R 3]
ed parties. [OUTCOME 3]

Determine actions for review results. Analyze the review results, propose actions ffiETFERS RIS, DIMTEEER, BIVRMEEHRTEIENE
;[ for resolution and determine the priority for actions. [OUTCOME 4] B, (AR 4]




SUP.4 with 8 Base practices HASHK 60

Track actions for review results. Track actions for resolution of identified problems FREFITFEE4SRAVEINE. RIZEITEIRSIAY DMV RAERE, B
=& in areview to closure. [OUTCOME 4] FEF, [FE 4]

Identify and record problems. Identify and record the problems detected during  RBIFNICHRIAEE, RIESES WS, IRBIFNCRIELEE P AT
XM the reviews according to the established mechanism. [OUTCOME 5] YA, [AYR 5]
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SUP.7 Documentation 342k ( KMigizi® KNUVENERMACKERT ASPCE GUIDE 62

The purpose of the Documentation Process is to develop and maintain the recorded information iS4 {iSFERIENE: FAI GRS FEHRNCREE,
produced by a process.

Process outcomes - as a result of successful implementation of this process: TIERER - RAIEEEX M IERERNT:
1. a strategy identifying the documentation to be produced during the life cycle of the product 1. llTE 7 SREELAIRBIEF Rk BRSS AIE A EIHE R E =AY
or service is developed; 21858 TERTF S ASRIT AURE
2. the standards to be applied for the development of the documentation are identified; 3. 108 T ISRk I B FE R ISR ;
3. documentation to be produced by the process or project is identified; 4 BN | SPERADHGE T A SRR SHE N
4. the content and purpose of all documentation is specified, reviewed and approved; 5' 1% En\ sOo —, N N !
SRBEIRBIAVRAE, ST T SUSFHEERT A,

5. documentation is developed and made available in accordance with identified standards; T o) ; W
o P 6. IRIRSTENROEN, 4HPT RS,
6. documentation is maintained in accordance with defined criteria.

Output work products &l T{EF=5a [FEER]

08-26 Documentation plan SZA{11%1 [OUTCOME 1,2] 14-01 Change history ZX88[H5R [OUTCOME 5, 6]
13-01 Acceptance record JGIIICS [OUTCOME 4, 5] 14-11 Work product list T {Fr=faim 2 [OUTCOME 3]
13-19 Review record FFEICS [OUTCOME 4, 5]

SUP.7 with 8 Base practices EHALH

Develop a documentation management strategy. Develop a documentation man- HiTSAAETRERRE., 41T S IEERR HBE RERSE
agement strategy which addresses where, when and what should be documented  #5EJHAA AT SRS LA, [FLER 1]

during the life cycle of the product/service.[OUTCOME 1] o R TR SR ET R W D TSR . SRR SRS M i

p A documentation management strategy may define the controls needed to BOHLE YRS . SENIERREIE, R

approve documentation for adequacy prior to issue; to review and update BRI B S HIHIEITIRES . FRRABE MR AN ST RS EE

as necessary and re-approve documentation; to ensure that changes and SR A, MR AYRIE S SR S TR BRI S

the current revision status of documentation are identified; to ensure that SERRE pHIEEIMERIBRSAY; BN TARYHIREZRR
relevant versions of documentation are available at points of issue; to 2 ZEENEREEIN,

ensure that documentation remain legible and readily identifiable; to ensure
the controlled distribution of documentation; to prevent unintended use of
obsolete documentation ; and may also specify the levels of confidentiality,
copyright or disclaimers of liability for the documentation.



|

SUP.7 with 8 Base practices

Establish standards for documentation. Establish standards for developing,
modifying and maintaining documentation. [OUTCOME 2]

Specify documentation requirements. Specify requirements for documentation
such as title, date, identifier, version history, author(s), reviewer, authorizer, outline
of contents, purpose, and distribution list. [OUTCOME 2]

Identify the relevant documentation to be produced. For any given development
life cycle, identify the documentation to be produced. [OUTCOME 3]

Develop documentation. Develop documentation at required process points
according to established standards and policy, ensuring the content and purpose is
reviewed and approved as appropriate. [OUTCOME 4, 5]

Check documentation. Review documentation before distribution, and authorize
documentation as appropriate before distribution or release. [OUTCOME 5]

a The documentation intended for use by system and software users should
accurately describe the system and software and how it is to be used in

clear and useful manner for them.
Distribute documentation. Distribute documentation according to determined
modes of distribution via appropriate media to all affected parties, confirming deliv-
ery of documentation, where necessary. [OUTCOME 5]

Documentation should be checked through verification or validation
process.

Maintain documentation. Maintain documentation in accordance with the deter-
mlned documentation strategy. [OUTCOME 6]

If the documentation is part of a product baseline or if its control and stabi-
Iity are important, it should be modified and distributed in accordance with
process SUP.8 Configuration management.
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SUP.8 Configuration Management FrE E51E [ KMigi5® KNUVENERMACKERT ASPCE GUIDE 64

The purpose of the Configuration Management Process is to establish and maintain the integri- EZEESIEITENB R B FNEFPIIEs BRI E L{E~ M
ty of all work products of a process or project and make them available to affected parties. =2t FMEENS SR B,

Process outcomes - as a result of successful implementation of this process: BIERR - RIEEX /MRS RINT :
1. a configuration management strategy is developed; 1. #T TR E BTN,
2. a_ll conﬁguraltion items gengrated_ by a process or project are identified, defined and base- 2 TRIERC S SIEERR, 1R8I, ENXMEL T 3Es B L
lined according to the configuration management strategy; FREESIN;
3. modifications and releases of the configuration items are controlled; 3. 4% TR B IIEXFN AT
4. modifications and releases are made available to affected parties; 4' ﬁﬂgwuﬁmﬁ =75 ] )'Eﬁ .
5. the status of the configuration items and modifications is recorded and reported; 5' 2 z:féﬂlﬁ iT@EéE&%**D 1I5zé5147i7< .
6. the completeness and consistency of the baselines is ensured; and e o e o
P y 6. fRIE 7 EERIR A3

7. storage of the configuration items is controlled.

7. $=4 T BCEINAITFNE.

Output work products St TYE~=5n [FXR]

06-02 Handling and storage guide M2F17Ffi#iERT  [OUTCOME 3,4, 5,7] 13-10 Configuration management record F EEIEICHE  [OUTCOME 2, 5, 7]]

08-04 Configuration management fig & &2 %)) [OUTCOME 1,2, 7] 14-01 Change history 2588552 [OUTCOME 3]
08-14 Recovery plan 5E1t%! [OUTCOME 1,7] 16-03 Configuration management system BLEEIEZ % [OUTCOME 1,3, 4]

13-08 Baseline &% [OUTCOME 2, 3, 4, 5, 6]



SUP.8 with 9 Base practices EHALH

Develop a configuration management strategy. Develop a configuration manage- #iJECESIEFHEE., 1A SSIEER, 815
ment strategy, including y:nEsy
* responsibilities; - TEMEEE;
* tools and repositories; . @Eiﬁlﬁ}&mu;
+ criteria for configuration items; CEZan;
* naming conventions; . ;};@ WBEC
* access rights; o\ !
« criteria for baselines; ) %235,&2‘1! -
* merge and branch strategy; . n:nfﬁl]ﬂ \ﬁ%ﬂh L )
« the revision history approach for configuration items [OUTCOME 1] BEETUEITHERSE, [T
o The configuration management strategy typically supports the handling of n EEERRESETERARENNAEASHEHEE
product/software variants which may be caused by different sets of applica- RE T SEN T R/ R AR R,
tion parameters or by other causes. N TR A IR = N AT [ S NEE)
D EERIE N AELEE R T 2T, EhHE
a The branch management strategy specifies in which cases branching is p BN, PX2WAEFHN, UNREZMLEDLIIETE
permissible, whether authorization is required, how branches are merged, B E— MO ER B NRIAE T s oy [ a4,

and which activities are required to verify that all changes have been
consistently integrated without damage to other changes or to the original

software.
Identify configuration items. Identify and document configuration items according RBIECEIR, EIEECESIESEE, RRFICEEEIN, R 2]
to the configuration management strategy. [OUTCOME 2] 9 A S B BT ARS8l s T/E
o, FENFm. TENRTFCIEMmAXETEm

9 Configuration control is typically applied for the products that are delivered
to the customer, designated internal work products, acquired products, AYEMECEIR,
tools and other configuration items that are used in creating and describing
these work products.

=D ek

Establish a configuration management system. Establish a configuration ma- EBUYRESEZES, BEREEIESRE, EViiEasERS, |
nagement system according to the configuration management strategy. [OUTCOME B 521, 2, 3, 4, 6, 7]
1,2,3,4,6,7]
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SUP.8 with 9 Base practices

BP 4

BP 6

BP7

BP 8

BP9

Establish branch management. Establish branch management according to the
configuration management strategy where applicable for parallel developments that

use the same base. [OUTCOME 1, 3, 4, 6, 7]
Control modifications and releases. Establish mechanisms for control of the

configuration items according to the configuration management strategy, and control

modifications and releases using these mechanisms. [OUTCOME 3, 4, 5]

Establish baselines. Establish baselines for internal purposes and for external
delivery according to the configuration management strategy. [OUTCOME 2]

9 For baseline issues refer also to the product release process SPL.2.

Report configuration status. Record and report status of configuration items to
support project management and other relevant processes. [OUTCOME 5]

a Regular reporting of the configuration status (e.g. how many configuration
items are currently under work, checked in, tested, released, efc.) supports
project management activities and dedicated project phases like software
integration.

Verify the information about configured items. Verify that the information about

configured items, and their baselines is complete and ensure the consistency of
baselines. [OUTCOME 6]

9 A typical implementation is performing baseline and configuration manage-
ment audits.

Manage the storage of configuration items and baselines. Ensure the integrity
and availability of configuration items and baselines through appropriate scheduling
and resourcing of storage, archiving (long term storage) and backup of the used CM

systems. [OUTCOME 4, 5, 6, 7]

p Backup, storage and archiving may need to extend beyond the guaranteed

lifetime of available storage media. Relevant configuration items affected
may include those referenced in and

by contract requirements.

Availability may be specified
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SUP.9 Problem Resolution Management  [AIRRARRETE [ KM#sim@® KNUVENERMACKERT ASPCE GUIDE 68

The purpose of the Problem Resolution Management Process is to ensure that problems are (S SfASIETIENENSE . IROTHIRE. . SIEfE
identified, analyzed, managed and controlled to resolution. #), FHELRR,

Process outcomes - as a result of successful implementation of this process: ITIERER - RUIEEEX M IERNERNT:
1. a problem resolution management strategy is developed; 1. 460 ] 7 SRR S TEERS
2. problems are recorded, uniquely identified and classified; 2. ¥ AEHT TSR, W—FmRiNoE;
3. problems are analyzed and assessed to identify an appropriate solution; 3. SR T IR gaL LR LS Sl RR TS ==
4. problem resolution is initiated; 4 F2rh T iaSR R
5. problems are tracked to closure; and 5. BRI T |S)ERE 2 -
; . = 7 AREER,
6. the status of problems and their trend are known. 6. 7 1 7 DRk A

Output work products  $@tE TYEF=5a [FESR]

08-27 Problem management plan [G]SRESTEI+X) [OUTCOME 1] 15-05 Evaluation report &R [OUTCOME 3]
13-07 Problem record [GJ@Ric5% [OUTCOME 2, 3, 4, 5] 15-12 Problem status report [BJ@UAHRES [OUTCOME 6]

15-01 Analysis report 1R ES [OUTCOME 3]



SUP.9 with 9 Base practices EHALH

Develop a problem resolution management strategy. Develop a problem reso- iﬁﬂi]’ﬁ:j%ﬂﬁ&;;e‘éﬂ%ﬂlﬁ, HSNTOMEIEERE, S5 0EMERE
lution management strategy, including problem resolution activities, a status model  zfj  [SJTAAPIAZSHERY . Z4R@50, L /L&}ﬂ{j—k_ﬁ_b/%ﬂ]ﬁ’jﬂ =R

for the problems, alert notifications, responsibilities for performing these activities SRR EY 'ﬁi‘?ﬁﬂﬂﬁﬁﬁiﬁﬂ FEANLI4ER, (AR
and an urgent resolution strategy. Interfaces to affected parties are defined and

definitions are maintained. [OUTCOME 1] o ] ﬁﬁ*’k’ﬁﬂr# aRHIERR AR LARAERY, HIANE

RURIZRR S
o Problem resolution activities can be different during the product life cycle, EHRIET T AN,

e.g. during prototype construction and series development.

E Identify and record the problem. Each problem is uniquely identified, described ~ iRBIFNICFRIAE, S NUSEMRE—DRD. FIATHICSE, RI2E

and recorded. Supporting information should be provided to reproduce and diag- TEMEE I ETINZWIESR, [5EE2]
nose e pronism, DUTEDNES . 9 rE SEBOEAMOEE. PN, R
Supponflng information typically includes the origin of the problem, how

; . - . HEIJL%I
it can be reproduced, environmental information, by whom it has been

detected, etc. a H&—fm B TEERNET,
9 Unique identification supports traceability to changes made.

Record the status of problems. A status according to the status model is assigned 13;@@5911&@, RIBASIERE, A8 NS BEOIRASLUER
to each problem to facilitate tracking. [OUTCOME 6] =, [BER6)

problem and determine its cause and impact in order to categorize the problem and @5@@ S T KBRS S TE, [AEE2, 3]

to determine approprlat'e a'ctlons. [OUTCOM'E 2,3] . 9 TEFFEF SIH. KRN, Balt SERRREE
9 Problem categorization (e.g. A, B, C, light, medium, severe) may be based SO A \;k (Bg0: A, B, C, BE. thE. =E)
on severity, impact, criticality, urgency, relevance for the change process, = cTTr )

. Diagnose the cause and determine the impact of the problem. Investigate the  {ZERREHHERERIEN, BE SR mEREERFIEE, LA
BP 4

efc.
Authorize urgent resolution action. If according to the strategy a problem EBNESERTEH. RRIESRERE2MROH, tHARE
requires an urgent resolution, authorization shall be obtained for immediate action  Z5R&5<1E 37 BISEEITEIATISAN, [ R4
also according to the strategy. [OUTCOME 4]
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SUP.9 with 9 Base practices

Raise alert notifications. If according to the strategy the problem has a high
=X impact on other systems or other affected parties, an alert notification needs to be
raised also according to the strategy. [OUTCOME 4]

HATHK 70

EHEREH. RIERE, NROEXITEMARSEEAZ SN
BERRRIZN, WHFESRIERE A HEREN, [HRRY]

Initiate problem resolution. Initiate appropriate actions according to the strategy to [FzfIIAIRERIMRR, RIEHRIS AEIEZSHITTE) (BIEXTaIR9FER)

=& resolve the problem including review of those actions, or initiate a change request.

[OUTCOME 4]

a Appropriate actions may include the initiating of a change request. See
SUP.10 for managing of change requests.

@ The implementation of process improvements (to prevent problems) is
done in the process improvement process (PIM.3). The implementation
of generic project management improvements (e.g. lessons learned) are
part of the project management process (MAN.3). The implementation of
generic work product related improvements are part of the quality assuran-
ce process (SUP1).

Track problems to closure. Track the status of problems to closure including all
M related change requests. A formal acceptance has to be authorized before closing
the problem. [OUTCOME 5, 6]

Analyze problem trends. Collect and analyze problem resolution management
BP data, identify trends, and initiate project related actions, according to the strategy.

[OUTCOME 6]

p Collected data typically contains information about where the problems
occurred, how and when they were found, what were their impacts, etc.

AR, siAe Bz, (R4

O ESRVTHFBRKERESR, XTRESKEE, I
SUP10,

O suEdRESiE CHIBHIM) REESUHEEPIM.3)H
TR, BATIHEENHATSCNE (fIa0: SRH)l) 2
B EIEIEMAN.3)I—8B, WA TErmatExRAT
BHRILIER RS RIS 2 (SUPN A —EB5.

IREREBREEXA. RIS (BIEREHERIIEERS

K) BEEXH. EXADER, FEEIIENIRKAIREN. (5

5R5,6]

DRSS, RIERE, WEMSOTTIORRREIELNE, R3]

8%, FREREMRAXATE. [pR6]

@ ERHIEBRESNERT BMRERPEREN. 2
TR AR, BHARIEE,



SUP.9 Consistency Diagram —Z{1$EZxR [ KM#&im® KNUVENERMACKERT ASPICE GUIDE
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SUP.10 Change Request Management L ERIGRKETE [ KM#gim@® KNUVENERMACKERT ASPCE GUIDE 72

The purpose of the Change Request Management Process is to ensure that change requests S EISRETHIIZMEN D HHETEISRINETE. IRI=MsC
are managed, tracked and implemented. iR

Process outcomes - as a result of successful implementation of this process: ITIERER - RUIEEEX M IERNERNT:
1. a change request management strategy is developed; 1. 650 T T HE ISR ETESMS;
2. requests for changes are recorded and identified; 2 ICFRMMRR T EEK
3. dependencies and relationships to other change requests are identified; 3. R T SR ESER S @RRITRS R
e e TSR AR,
- 2€d, ! . A 5. DT T REBRNAE THIREFR,
. h f anal | lability of N sl TN
6 ;::::L?riz sa.re approved and prioritized on the basis of analysis results and availability o 6 TN ERHT AT, ol 7 ST B,
’ ISR \ A7R > . PR
7. approved changes are implemented and tracked to closure; . 7&13137 E?tt/%ﬂ’]i%, \}fi%ﬁ.mﬁé—_‘:aélﬂ,
8. the status of all change requests is known; and 8 TRETFTE iifl%iqﬁ";%zu\, . -
9. bi-directional traceability is established between change requests and affected work prod- 9. 237 7 2 HIERSZ &0 T m2 BN @ FIE L,

ucts..

Output work products  §atH TYEF=5a [FXR]

08-28 Change management plan Z-EE&TE1+X) [OUTCOME 1] 13-19 Review record 1FERICHE [OUTCOME 7]
13-16 Change request ZXE153K [OUTCOME 2,3,4,5,6,7] 13-21 Change control record ZXEE1Z2H1C5 [OUTCOME 8,9]




SUP.10 with 8 Base practices EHALH

management strategy, including change request activities, a status model for the
change requests, analysis criteria, and responsibilities for performing these activi-
ties. Interfaces to affected parties are defined and maintained. [OUTCOME 1]

o A status model for change requests may contain: open, under investigation,
approved for implementation, allocated, implemented, fixed, closed, etc.

m Develop a change request management strategy. Develop a change request

a Typical analysis criteria are: resource requirements, scheduling issues,
risks, benefits, etc.

a Change request activities ensure that change requests are systematically
identified, described, recorded, analyzed, implemented, and managed.

9 The change request management strategy may cover different proceedings
across the product life cycle, e.g. during prototype construction and series
development.

tified, described, and recorded according to the strategy, including the initiator and
reason of the change request. [OUTCOME 2, 3]

m Record the status of change requests. A status according to the status model is

E Identify and record the change requests. Each change request is uniquely iden-

assigned to each change request to facilitate tracking. [OUTCOME 8]

to the strategy including their dependencies to affected work products and other
change requests. Assess the impact of the change requests and establish criteria
for confirming implementation. [OUTCOME 3, 4, 5, 9]

. Analyze and assess change requests. Change requests are analyzed according
BP 4

HITEESREERME, THTEETEEKE. TEFRIPN

SRE, DATENLAR A TR L BRI RIER SRR MR ISR ETE

R, BN SZEMGREC. (R

@ Z=EERAPNGRAAIEE: KR, FEH. AL
. B9, EXiE. SRR, BXAE.

PITENEES: REHR. HEDR. XL, FEE.
TEFK AN IHREFBRWRGUIRG!,
R. pif. SEHEAMEE,

LEBKREIERE A BRAT mEmEP T EER,
Buan: EREEIIEF AT,

ik, 1c

© 99

IARIFHCRB|ESR, RIERE, SPTFBREE—ITR, &
RHNER, BEEEEKRIIKEEIRRE, R 2 3]

ICREEFRIAE, RIBRNSERE, S8 TEBKROEIRE
LAEIRER, [FSR 8]

PIFFHMEZESEER. RIERROTEEISK, SEESZN

TR mRAMEMb TSRV, THEREERAIFNG, FEZ
SCHeRIBRINER, (AR 3, 4, 5, 9]
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SUP.10 with 8 Base practices

Approve change requests before implementation. Change requests are priori-
tized based on analysis results and availability of resources before implementation
and approved according to the strategy. [OUTCOME 6]

A Change Control Board (CCB) is a common mechanism used to approve
change requests.

g Prioritization of change requests may be done by allocation to releases.

Review the implementation of change requests. The implementation of change
requests is reviewed before closure to ensure that their criteria for confirming

implementation are satisfied, and that all relevant processes have been applied.
[OUTCOME 7, 8]

. Track change requests to closure. Change requests are tracked until closure.

Feedback to the initiator is provided. [OUTCOME 7, 8]

Establish bidirectional traceability. Establish bidirectional traceability between
change requests and work products affected by the change requests. In case that
the change request is initiated by a problem, establish bidirectional traceability
between change requests and the corresponding problem reports. [OUTCOME 9]

o Bidirectional traceability supports consistency, completeness and impact
analysis.

EAh 74
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SPL.2 Product Release = SaRTh [ KMigiE#e KNUVENERMACKERT ASPCE GUIDE 76

The purpose of the Product Release Process is to control the release of a product to the intend- =R A IIIEHNENR: B BEREZEFN-RAT.
ed customer.

Process outcomes - as a result of successful implementation of this process: SIERER - R MIIERIESRIT :
1. the contents of the product release are determined; 1. HE T mamlIRE;
2. the release is assembled from configured items; 2. AR SN IaE ;
3. the release documentation is defined and produced; 3. EN AR T Bt STRY;
4. the release delivery mechanism and media are determined; 4 R T SRR HLEFIE
5. release approval is effected against defined criteria; 5' REBE AN, HEE 727'5['
th t release i ilable to the int; fomer; HREX AN, S 1A
6. the product release is made available to the intended customer; and Yy ==l Sty

7. confirmation of release is obtained.

7. 3K18 T &R,

Output work products @i T{EF=mm [FXSR]

08-16 Release plan /& 7h1tX [OUTCOME 1, 3] 13-06 Delivery record 3315 [OUTCOME 6,7]
11-03 Product release information = ma/&RfH1SE [OUTCOME 1,3, 4, 6] 13-13 Product release approval record =534 faitt/ES: [OUTCOME 5]
11-04 Product release package F=fRA 70t [OUTCOME 2, 3, 6] 15-03 Configuration status report FEEIRZSIBS [OUTCOME 2]

11-07 Temporary solution AR5 22 [OUTCOME 6] 18-06 Product release criteria =SR2 70 EEM [OUTCOME 5, 7]



SPL.2 with 13 Base practices EHALH

Define the functional content of releases. Establish a plan for releases that
identifies the functionality to be included in each release. [OUTCOME 1, 3]

The plan should point out which application parameters influencing the
/dentiﬁed functionality are effective for which release.

Define release products. The products associated with the release are defined.
[OUTCOME 1]

The release products may include programming tools where these are
stated. In automotive terms a release may be associated with a sample e.g.
A B, C.

Establish a product release classification and numbering scheme. A product
release classification and numbering scheme are established based upon the
intended purpose and expectations of the release(s). [OUTCOME 2]

9 A release numbering implementation may include
« the major release number
* the feature release number
« the defect repair number
« the alpha or beta release
« the iteration within the alpha or beta release

Define the build activities and build environment. A consistent build process is established
and maintained. [OUTCOME 2]

o A specified and consistent build environment should be used by all parties.

Build the release from configured items. The release is built from configured
|tems to ensure integrity. [OUTCOME 2]

Where relevant the software release should be programmed onto the
correct hardware revision before release.

EX’E*EE’JI}J RS, B EmTHILORSIE A HRrE &80T

Be. [AR 1, 3]
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VAN ENRS H. (AR 2]
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- IRIEEE RS
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SPL.2 with 13 Base practices

Communicate the type, service level and duration of support for a release. The
type, service level and duration of support for a release are identified and communi-

cated. [OUTCOME 3]

delivery is determined in accordance with the needs of the customer. [OUTCOME 4]

The media type for delivery may be intermediate (placed on an adequate

media and delivered to customer), or direct (such as delivered in firmware as
part of the package) or a mix of both. The release may be delivered electron-
ically by placement on a server. The release may also need to be duplicated

before delivery.

Identify the packaging for the release media. The packaging for different types of

media is identified. [OUTCOME 4]

The packaging for certain types of media may need physical or electronic

protection for instance specific encryption techniques.

Define and produce the product release documentation/release notes. Ensure
=0 that all documentation to support the release is produced, reviewed, approved and

available. [OUTCOME 3]

Ensure product release approval before delivery. Criteria for the product release are
KN satisfied before release takes place. [OUTCOME 5]

Ensure consistency. Ensure consistency between software release number, paper
label and EPROM-Label (if relevant). [OUTCOME 5]

. Determine the delivery media type for the release. The media type for product

HAETH 78
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SPL.2 with 13 Base practices EHALH

Provide a release note. Arelease is supported by information detailing key charac- 32{#&#FiAE, BITIRML A0 XIS R ERS BT s A
teristics of the release. [OUTCOME 6]

. (AR 6]

g The release note may include an introduction, the environmental require- 9 IR EIE BN METER. DEREFE. FRE
ments, installation procedures, product invocation, new feature identifica- . SIhem AR aR A 2 s DA ER T E
tion and a list of defect resolutions, known defects and workarounds. 7’5%5’9% = :

Deliver the release to the intended customer. The product is delivered to the T RBEEIRER., O REERERPHFEMmAEER, [
:{-XEN intended customer with positive confirmation of receipt. [OUTCOME 6, 7] SR 6, 7]
9 Confirmation of receipt may be achieved by hand, electronically, by post, by 9 NSRRI ENES. BF. 4. BEiEsEiEIRSESL
telephone or through a distribution service provider. o,

w These practices are typically supported by the SUP.8 Configuration Man-
agement Process.

@ PAESCEEEEIE SUPS FeBEIRIIIETHF,
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SYS.1 Requirements Elicitation E3RISHE

The purpose of the Requirements Elicitation Process is to gather, process, and track evolving
stakeholder needs and requirements throughout the lifecycle of the product and/or service so
as to establish a requirements baseline that serves as the basis for defining the needed work
products.

| KMigizz® KNUVENERMACKERT ASPICE GUIDE 80
BRIZEIENERYE . - mil/siiRS A9
. SRR HIRIZEX TSR0

—/\F';Y%fié {ERTE X P TP A&,

ap[EHAPAIUL
BIFTR, NMEL

Process outcomes - as a result of successful implementation of this process:

1. continuing communication with the stakeholder is established;

2. agreed stakeholder requirements are defined and baselined;

3. a change mechanism is established to evaluate and incorporate changes to stakeholder
requirements into the baselined requirements based on changing stakeholder needs;

. amechanism is established for continuous monitoring of stakeholder needs;

o

disposition of their requests; and

6. changes arising from changing technology and stakeholder needs are identified, the associ-

ated risks assessed and their impact managed.

Output work products &l T{EF=5a [FEER]

. amechanism is established for ensuring that customers can easily determine the status and

IR -

FEISEREX AN RRRI S RIN T :

1. 8257 7 SREAXTT AL 0IE,

2. EXFELAMN T LERIRTER T HR,
3. BN, LUEETRIIBEXSHE
BXRSFBRIEEFFERANTREL;
4. BT 7 R A m R S A = AL
5. 2 THE, LIRGREFAILIE ZtFIEEERAPASILL
BER

6. 1R3! 7 AR A a B R S R EAVEMS AHIESE, THEE
KX EIEE TSRS

BRI, THERE

08-19 Risk management plan X|B&ESTEITX [OUTCOME 6] 13-21 Change control record ZXE354i05 [OUTCOME 3, 4]
08-20 Risk mitigation plan [X|Bo4E#21% [OUTCOME 6] 15-01 Analysis report SRS [OUTCOME 2, 3, 6]

13-04 Communication record JABIC5%
13-19 Review record 1FEIZS

[OUTCOME 1, 4]
[OUTCOME 4, 5]

17-03 Stakeholder Requirements Fl|z5tE 55 3=k

[OUTCOME 1, 2]



SYS.1 with 6 Base practices HEAF LK

ﬂ Obtain stakeholder requirements and requests. Obtain and define stake-  IRISFIRIBARX BT ERMNER, BIEEEREASIFEIIIE

holder requirements and requests through direct solicitation of customer inputand ~ BEEZEFISEFIEZE (FBXE89) . Bina{TiEHIREBEUNREYS

through review of customer business proposals (where relevant), target operating 221322 SR AR SEFREN B Y RSB X A IERFIE K, |
and hardware environment, and other documents bearing on customer require- B, 4]

ments. [OUTCOME 1, 4] P FREETHRRESITENSS,

" Requirements elicitation may involve the customer and the supplier.
a AERIF B S BRI EEANHETET A TIEAR
M / SLpLAFORSE T

O LIUETCRRIEB M EFBRAIEMIENBIES.

9 The agreed stakeholder requirements and evaluation of any change may
be based on feasibility studies and/or cost and time analyzes.

9 The information needed to keep traceability for each customer requirement
has to be gathered and documented.

Understand stakeholder expectations. Ensure that both supplierand cus-  IBfEFIZSHEXTSAVERLE, IR ENBMNE NS EREEHL
tomer understand each requirement in the same way. [OUTCOME 2] B2, (R 2]
9 Reviewing the requirements and requests with the customer supports a 9 S5x=zp i FEERINEREG T RFINIERE P EER
better understanding of customer needs and expectations. Refer to the HEE S DL3F2 SUP4 BAS 1T,
process SUP4 Joint Review.
Agree on requirements. Obtain an explicit agreement from all relevant parties to JARETERIEIR, FKEREHEX A X T ERABHHIMY, LUETIT
;]I work on these requirements. [OUTCOME 2] BI1{E R 2]

Establish stakeholder requirements baseline. Formalize the stakeholder's  Z2IZFIESHEXB TREL, SRIBEXFNERERI, FEr
1'% requirements and establish them as a baseline for project use and monitoring HE D MBEIRBERIAKEBR SARX A 28 T, (N ENfA

against stakeholder needs. The supplier should determine the requirements not BRI S RN BN E S TR L EBHER, FHIE
stated by the stakeholder but necessary for specified and intended use and include  ZajiErrEAEm R 2,3 ]

them in the baseline. [OUTCOME 2,3]

81



SYS.1 with 6 Base practices

Manage stakeholder requirements changes. Manage all changes made to the
E stakeholder requirements against the stakeholder requirements baseline to ensure

enhancements resulting from changing technology and stakeholder needs are
identified and that those who are affected by the changes are able to assess the
impact and risks and initiate appropriate change control and mitigation actions.

[OUTCOME 3, 6]

9 Requirements change may arise from different sources as for instance
changing technology and stakeholder needs, legal constraints.

An information management system may be needed to manage, store and
reference any information gained and needed in defining agreed stakehold-
er requirements.

Establish customer-supplier query communication mechanism.
Provide means by which the customer can be aware of the status and disposition
of their requirements changes and the supplier can have the ability to communicate

BP 6

necessary information, including data, in a customer-specified language and format.

[OUTCOME 5]

o Any changes should be communicated to the customer before implementa-
tion in order that the impact, in terms of time, cost and functionality can be
evaluated.

This may include joint meetings with the customer or formal communica-
tion to review the status for their requirements and requests; Refer to the
process SUP.4 Joint Review.

The formats of the information communicated by the supplier may include
computer-aided design data and electronic data exchange.

EA 82
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SYS.2 System Requirements Analysis FRHFRDIT [_ KMigiBEe KNOVENERMACKERT ASPICE GUIDE 84

The purpose of the System Requirements Analysis Process is to transform the defined stake- ZEFTRSITIIENBENR : BEENX RSB ERkEEHAL
holder requirements into a set of system requirements that will guide the design of the system. —tEZR&ZERK, LSS RFNEILT.

Process outcomes - As a result of successful implementation of this process: BIERER - RAIEEEX M IENERNT:
1. a defined set of system requirements is established; 1. 87 7T —HENXMNREFREK;
2. system requirements are categorized and analyzed for correctness and verifiability; 2. WERBZZE=RKFITHE, o T EIEMRERIaIeELE;
3. the impact of system requirements on the operating environment is analyzed; 3. DT RGERINa TSRS,
4. prioritization for implementing the system requirements is defined; 4. =N T R ER TSR
5. the system requirements are updated as needed; 5' *ETE?%%E‘?‘ET?Q}E?%T‘ e
6. consistency and bidirectional traceability are established between stakeholder requirements " . FASRCA iy NN y \
o Systen{ equirements, y au 6. E37 T RIEHAX S BRIR AT R Z A —BUEAINE B
7. the system requirements are evaluated for cost, schedule and technical impact; and 7¢H’|‘$; R e . =
8. the system requirements are agreed and communicated to all affected parties. . MEMK\ L#EZ**Q& / f?!?”@;'%ﬁﬁ/%%ﬁ%f??
8. UETRRFR, FHEMEZHINSPE,

Output work products  §fitl THEF=5a [FER]

13-04 Communication record ;ABICS [OUTCOME 8] 15-01 Analysis report >HTIRES [OUTCOME 2, 3,4, 7]
13-19 Review record 1 FEHICHE [OUTCOME 6] 17-08 Interface requirements specification 155>k #5E [OUTCOME 1, 3]
13-21 Change control record ZEEIREICHE [OUTCOME 1] 17-12 System requirements specification ZEXZeEkHE  [OUTCOME 1, 5]

13-22 Traceability record 1BffiC S [OUTCOME 6] 17-50 Verification criteria 3&iF /&N [OUTCOME 2]



SYS.2 with 8 Base practices HALH

Specify system requirements. Use the stakeholder requirements and changes to
the stakeholder requirements to identify the required functions and capabilities of
the system. Specify functional and non-functional system requirements in a system
requirements specification. [OUTCOME 1, 5, 7]

o Application parameter influencing functions and capabilities are part of the
system requirements.

9 For changes to the stakeholder’s requirements SUP.10 applies.

Structure system requirements. Structure the system requirements in the
m system requirements specification by e.g.

* grouping to project relevant clusters,

+ sorting in a logical order for the project,

+ categorizing based on relevant criteria for the project,

* prioritizing according to stakeholder needs.
[OUTCOME 2, 4]

p Prioritizing typically includes the assignment of functional content to
planned releases. Refer to SPL.2.BP1.

Analyze system requirements. Analyze the specified system requirements
including their interdependencies to ensure correctness, technical feasibility and
verifiability, and to support risk identification. Analyze the impact on cost, schedule
and the technical impact. [OUTCOME 1, 2, 7]

9 The analysis of impact on cost and schedule supports the adjustment of
project estimates. Refer to MAN.3.BP5.

Analyze the impact on the operating environment. Identify the interfaces

=W between the specified system and other elements of the operating environment.
Analyze the impact that the system requirements will have on these interfaces and
the operating environment. [OUTCOME 3, 7]

EXRRTR. EANSEXSHERNELZE, LURBIZRSRE

AITIREFNRE, ARGHBRIGEHEMINEEEFAFINREME RS

Ko PRI, 5, 7]
FIMINBEAIRENHIN S H R R SHBRII—ED.

O XTRSEXSTRAEE, 1B SUPIO0

SBURARR. EERRTIIBPEDURRTR, a0
- RINBEEXERFHTOE,
« RINE B EITHER,
EFRERXENHITORE,
 AREF AR S BRI TR,
(AR 2, 4]
O EEFER RGNS D RAEITRIAR .
ZSPL.2 BPT,

PIRERTR. SITEENIRFHR (BEE(IRVEEMRIX

) . LUBBRIEMSIE. SORETIEAIR SRS, FESISXRIR

Blle DITRIBLA. HEFRARRIFG, KR 1,2, 7]

O wAAEERNFMOITEETREASEE. 201
MAN.3.BP5 ,

PFHSITIMRRIRN. R5E LR FETINETEbE

E2ZERNEO, DTRSHBRTXLEEOMSTIMNEIZE, [
PR 3, 7]
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SYS.2 with 8 Base practices HASHK 86

Develop verification criteria. Develop the verification criteria for each system  HILTISIERN, SE—NERAZREFTIGIDAEN, TN EMRIF

requirement that define the qualitative and quantitative measures for the verification TEEAYEEATEZRIGUE, R 2, 7]

ofa feq“'feme”t [OUTCOME 2, 7] @ ©EENNT 7 BRI LR CERSEIMIT,
Verification criteria demonstrate that a requirement can be verified within HEBEHBERANSEAFAECIIRS S ESGE
agreed constraints and is typically used as the input for the development of KAYIEGIEEEAYEIN.

the system test cases or other verification measures that ensures compli- -
ance with the system requirements. e M A BEBEAYIEE SUP2ESE.

Verification which cannot be covered by testing is covered by SUP.2.

tween stakeholder requirements and system requirements. [OUTCOME 6] AL, [RER 6]

Bidirectional traceability supports coverage, consistency and impact a WaahBEEaFEER. —XIEFENTOHT.
analysis.
Ensure consistency. Ensure consistency between stakeholder requirements and BffR—EE, FHRFAEHEF S ERIRF TR B—5E, |
system requirements. [OUTCOME 6] SR 6]
Conszstency is supported by bidirectional traceability and can be demon- 9 — RN GBS S, HrETIFEICREIIERs.,
strated by review records.
Communicate agreed system requirements. Communicate the agreed BBYENRAR R, SBEEXDEBOENRERTRKEIR

system requirements and updates to system requirements to all relevant parties. FERES, AR 8]
[OUTCOME 8]

. Establish bidirectional traceability. Establish bidirectional traceability be- BYWRETHESIE. 2 A mSER S B RIIR S E Rk EaINE



SYS.2 Consistency Diagram —ZE1$EFR [ KMigizEe KNUOVENERMACKERT ASPICE GUIDE
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SYS.3 System Architectural Design  RFEDig1T [_ KMigiBEe KNUOVENERMACKERT ASPICE GUIDE 88

The purpose of the System Architectural Design Process is to establish a system architectural ~ ZFZEFNGITHIFEHIB IR B RFAZEMRIT, IRBHISHLE =
design and identify which system requirements are to be allocated to which elements of the FERDBLAML RS EE, FHKIBEENAENF G R 5221
system, and to evaluate the system architectural design against defined criteria. B,

Process outcomes - As a result of successful implementation of this process: TIERER - RUIIEEEX M IERERUT:

EX TR RRERNFREMRIT
BEAFRODEERFNER,
EXTENRFEREN,

1. a system architectural design is defined that identifies the elements of the system;
2. the system requirements are allocated to the elements of the system;

3. the interfaces of each system element are defined;

4. the dynamic behavior of the system elements is defined; = T REEENTETH

5. consistency and bidirectional traceability are established between system requirements and - Pl P TN PV RTnY TR
system architectural design: and .%gT/%,ﬁﬁX%D%,}Ex*@leJerEUB?J ESET N EIEIPIER

6. the system architectural design is agreed and communicated to all affected parties. I s [ N
4 gnisas P 6. AT T RGLUDRIT, FHEFEZINSEE,

a1 B WwN -

Output work products §&HHTVEF=5a [FXR]

04-06 System architectural design ZRZE2EF&1+ [OUTCOME 1, 2, 3,4, 5] 13-22 Traceability record 1B [OUTCOME 5]
13-04 Communication record jAEICH [OUTCOME 6] 17-08 Interface requirements specification 32z [1Z53k#E [OUTCOME 3]

13-19 Review record 1FEICHE [OUTCOME 5]



SYS.3 with 8 Base practices

|

Develop system architectural design. Develop and document the system
architectural design that specifies the elements of the system with respect to func-
tional and non-functional system requirements. [OUTCOME 1]

’. The development of system architectural design typically includes the
decomposition into elements across appropriate hierarchical levels.

m Allocate system requirements. Allocate the system requirements to the

elements of the system architectural design. [OUTCOME 2]

Define interfaces of system elements. Identify, develop and document the
interfaces of each system element. [OUTCOME 3]

. Describe dynamic behavior. Evaluate and document the dynamic behavior of
BP4 Ry

the interaction between system elements. [OUTCOME 4]

Dynamlc behavior is determined by operating modes (e.qg. start-up, shut-
down, normal mode, calibration, diagnosis, efc.).

Evaluate alternative system architectures. Define evaluation criteria for the
architecture. Evaluate alternative system architectures according to the defined
criteria. Record the rationale for the chosen system architecture. [OUTCOME 1]

a Evaluation criteria may include quality characteristics (modularity, maintain-
ability, expandability, scalability, reliability, security realization and usability)
and results of make-buy-reuse analysis.

HATH

AEZRFEEGT, A EURRRRIT, WRITETR
FNREEB RN ERBRENFZRER, (R 1]
(1] %Z—E SRR A B S BREE SIS ER LD BRRE

PEWERTR. BERFTROELRZRIDRITIIEER, (R
2]

EXRRBRMEO. R5. FRIAECENRRERIIE
M. [BER 3]

HRSETA. RSB R BEEERRIZIES T

o [BR 4]

a FISITABURT B TIES (BIa0 : [BEh. R, [EFEE
=, IREFIZIE) .

HMEFENRREENE, X IRITHIEEEN, RIEEEXH

N, AR GLN, ICRIEERN RS LR RIE

B, [BR

g P EN AT LA SRR s (*ﬁﬁ%’l‘i—‘fc\ BIAEPME, TR
M. B gEME. AIEEME. 2 (security ) PISEEU4E. 5
FBtE) F0FA-IBL-ERH TSR,
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SYS.3 with 8 Base practices HARSCH 90

Establish bidirectional traceability. Establish bidirectional traceability BUNETERE, 27 RAFRINRADRITHIERZERY
G between system requirements and elements of the system architectural design. WEnhEE, [FER 5]

[OUTCOME 5] ) , ‘ @ WETEHIEEERAERERSIRIBROS

9 Bidirectional traceability covers allocation of system requirements to the i

elements of the system architectural design. - o
y I O NETERTEHTESE, —BIEMHRHH.

a Bidirectional traceability supports coverage, consistency and impact

analysis.
Ensure consistency. Ensure consistency between system requirements and the  S{R—2tE, IR ERAERMAFLLAZIHENI—EE, R
@l system architectural design. [OUTCOME 1, 2, 5, 6] 1, 2,5, 6]
g Consistency is supported by bidirectional traceability and can be demon- 9 — RN @B RS, FHoEIT e ICRKIIERE,
strated by review records.
p System requirements typically include system architectural requirements. ﬂ ESRREEBERGIMIFR. 20 8PS,
Refer to BPS.

Communicate agreed system architectural design. Communicate the BBYENREARIGIZIT, SAEXHEBEAENRRRG
;] agreed system architectural design and updates to system architectural design to all &1+ 5% XS R FZEKNRITAIE . [BER 6]
relevant parties. [OUTCOME 6]



SYS.3 Consistency Diagram —ZE1$EFR [ KMigizEe KNUOVENERMACKERT ASPICE GUIDE
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SYS.4 System Integration and Integration Test ZRFEEERL S SRk iNizb [” KMigiBEe KNOVENERMACKERT ASPICE GUIDE 92

The purpose of the System Integration and Integration Test Process is to integrate the system  FHFERSERNTITENBENE . EREZTLTTTESRZFEE
items to produce an integrated system consistent with the system architectural design andto  ¥3iGHE—EUER RS, FHRERINVERINLE, LUSMEER

ensure that the system items are tested to provide evidence for compliance of the integrated gy ZIRG A RFLLRT (BERZIRZENED) 1R,
system items with the system architectural design, including the interfaces between system

items.

Process outcomes - As a result of successful implementation of this process: TIERER - RUIIEEEX M IERERUT:

1. a system integration strategy consistent with the project plan, the release plan and the 1. BT Y EMET. RBIHFMRFRERITE—SNRRSE
system architectural design is developed to integrate the system items; R, LIERRATR,

2. a system integration test strategy including the regression test strategy is developed totest 41377 @ ZEEFNALHERERNPIRZERNILER, LR
the system item interactions; SR AN E

3. a specification for system integration test according to the system integration test strategy is
developed that is suitable to provide evidence for compliance of the integrated system items

w

ARIERGEMMARE, ®iTT7 REEMUHE, LIETR

> A FVADAS Y =
with the system architectural design, including the interfaces between system items; é%%%ﬁggéﬁlﬁﬁm R (BERGRZEIEN)
4. system items are integrated up to a complete integrated system according to the integration : /
Stategy’ IR oo MRS O e MeOeIon iR I R AT R E R
5. test cases included in the system integration test specification are selected according to the 5. IRIERAEALNIHZRREFN A MITRY, W T RASEMNITATE
system integration test strategy and the release plan; AR FAY
6. system item interactions are tested using the selected test cases and the results of system 6. {FRIEERSNI B AN T EFAEINC B E, FICR T RS
integration testing are recorded, EpitER

7. consistency and bidirectional traceability between the elements of the system architectural 7, 757 7 R 80k 8 A E =N R Fo e s IS Bzt B

design and test cases included in the system integration test specification and bidirectional 2 B —S RN A ENE R, FER T AR L5 R
traceability between test cases and test results is established; and > BT S AR ' -
1. i

8. results of the system integration test are summarized and communicated to all affected N e N i N
barcs, ‘ 8. AT RAERMRAER, FSHESHNS I,



Output work products §&HH TYEF=&a [FXR]

08-50 Test specification JUSHITE [OUTCOME 3, 5] 13-19 Review record iFEIIES [OUTCOME 7]
08-52 Test plan Miztit% [OUTCOME 1, 2] 13-22 Traceability record JEffiCS [OUTCOME 7]
11-06 System % [OUTCOME 4] 13-50 Test result ;if455R [OUTCOME 6, 8]
13-04 Communication record ;&1@ICR [OUTCOME 8]

SYS.4 with 9 Base practices HEAHK

the system items consistent with the project plan and the release plan. Identify IREREEE, ETEFEMZITRIERESZIN, FENEHER/IR
system items based on the system architectural design and define a sequence for [ [pfER 1]
integrating them. [OUTCOME 1]

E Develop system integration test strategy including regression test FLT BRI R R AL NINRNE, BEEMkER

H Develop system integration strategy. Develop a strategy for integrating HHTRERERFER. SHTSMEITIFAMITBE—SHES

strategy. Develop a strategy for testing the integrated system items following the &, HIITEMRFSIRATIINRES, 1ZRIEEIEH ARSI BATRT

integration strategy. This includes a regression test strategy for re-testing integrated  ££ A9 K FeIRCiEE N A9 E TN RS, [ 2]
system items if a system item is changed. [OUTCOME 2]



SYS.4 with 9 Base practices

Develop specification for system integration test. Develop the test speci-
fication for system integration test including the test cases for each integration step
of a system item according to the system integration test strategy. The test specifi-

cation shall be suitable to provide evidence for compliance of the integrated system

items with the system architectural design. [OUTCOME 3]

®
2]

@

®

The interface descriptions between system elements are an input for the
system integration test cases.

Compliance to the architectural design means that the specified integration
tests are suitable to prove that the interfaces between the system items
fulfill the specification given by the system architectural design.

The system integration test cases may focus on

« the correct signal flow between system items

* the timeliness and timing dependencies of signal flow between system
items

« the correct interpretation of signals by all system items using an interface
* the dynamic interaction between system items

The system integration test may be supported using simulation of the
environment (e.g. Hardware-in-the-Loop simulation, vehicle network simu-
lations, digital mock-up).

Integrate system items. Integrate the system items to an integrated system
according to the system integration strategy. [OUTCOME 4]

The system integration can be performed step wise integrating system

items (e.g. the hardware elements as prototype hardware, peripherals (sen-
sors and actuators), the mechanics and integrated software) to produce a
system consistent with the system architectural design.

EA
FRFREMMRMTE, RIERSEMNIRR
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SYS.4 with 9 Base practices EHACH

Select test cases. Select test cases from the system integration test specifi-
cation. The selection of test cases shall have sufficient coverage according to the
system integration test strategy and the release plan. [OUTCOME 5]

Perform system integration test. Perform the system integration test using the
selected test cases. Record the integration test results and logs. [OUTCOME 6]

9 See SUP9 for handling of non-conformances.

Establish bidirectional traceability. Establish bidirectional traceability be-
tween elements of the system architectural design and test cases included in the
system integration test specification.

Establish bidirectional traceability between test cases included in the system inte-
gration test specification and system integration test results. [OUTCOME 7]

p Bidirectional traceability supports coverage, consistency and impact

analysis.
Ensure consistency. Ensure consistency between elements of the system archi-
tectural design and test cases included in the system integration test specification.
[OUTCOME 7]

B Consistency is supported by bidirectional traceability and can be demon-

strated by review records.
Summarize and communicate results. Summarize the system integration test
results and communicate them to all affected parties. [OUTCOME 8]

Prov:dmg all necessary information from the test case execution in a sum-
mary enables other parties to judge the consequences

M AG). NRFEERIEALE N AG). MK
WUE’ﬂii}:%F_\?fE?E%é%%ﬁiiﬂﬂiﬁ%ﬂ%%ﬂ?i?ﬁﬁ'ﬁﬂE\%E@ZB’\JE%
==, [MR 5]
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BYNEERE, 27 RGIU0RITERSEREMULHT
PRI ARAIZ BRI E R, E R FEMNIHAETRY
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SYS.4 Consistency Diagram —Z{EEFR | KMigizze KNUVENERMACKERT ASPICE GUIDE 96
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SYS.5 System Qualification Test FHESHZEMIX [” KMigisEe KNUOVENERMACKERT ASPICE GUIDE 98

The purpose of the System Qualification Test Process is to ensure that the integrated systemis KZESIZMENMINSEENERN R BIRERRSGEZIMNL, LURME
tested to provide evidence for compliance with the system requirements and that the system is /44 RFGT=RANIEE, HAERS BT,
ready for delivery.

Process outcomes — As a result of successful implementation of this process: EIERR - REEEX M IENERNT:

1. a system qualification test strategy including regression test strategy consistent with the 1. 51T 7 BB A A ITYE—ERFZSIZENT SRS (
project plan and release plan is developed to test the integrated system; BIFEEAMEER) |, LI EERNERA.

2. a specification for system qualification test of the integrated system according to the system o tRiEZ B ARMENIEERS, $1] 7 EEMRANR A SR
qualification test strategy is developed that is suitable to provide evidence for compliance SIS, LUE TG A RS ERIGIHE

with the system requirements;
3. test cases included in the system qualification test specification are selected according to

3 IRERASRIEMHREFIRMITR, TFETRESHEIEIT

P , SRS A
the system qualification test strategy and the release plan; S e 22O . IR

4. the integrated system is tested using the selected test cases and the results of system 4. EF@@%EE@UEW@W@UEET EEAIIRS, FHoR T RARE
qualification test are recorded; HENITAIEER,

5. consistency and bidirectional traceability are established between system requirements and 5. 23 7 RAF RS R A SR IEMHAEFN B2 BHI—E
test cases included in the system qualification test specification and between test cases and MA@ RLENRME, FFEEYZ TN SR SR 2 E—5
test results; and e NN CIEIPEN e

6. results of the system qualification test are summarized and communicated to all affected 6. DETERERMENAER, FSRESIN5 88,
parties.

Output work products @it THEF=ER [FEER]

08-50 Test specification ;NN HLE [OUTCOME 2, 3] 13-19 Review record 1FEFICH [OUTCOME 5]
08-52 Test plan Uzl [OUTCOME 1] 13-22 Traceability record 1BifiC S [OUTCOME 5]
13-04 Communication record j41&@105 [OUTCOME 6] 13-50 Test result Miztss [OUTCOME 4, 6]

SYS.5 with 7 Base practices EHACH

ﬂ Develop system qualification test strategy including regression test  #HiTEIEETIMXFISERNRASHIENRER, HiT5I0

strategy. Develop a strategy for system qualification test consistent with the proj- ~ Bi%IF0 &I LIHE—SIR S SIRIENINREE, 1ZoRIREIE

ect plan and the release plan. This includes a regression test strategy for re-testing 4 ZRFGINETERT, X 2EMRRGZLIERNIKAYEBNNLEERE, |
the integrated system if a system item is changed. [OUTCOME 1] e 1]



SYS.5 with 7 Base practices

|

Develop specification for system qualification test. Develop the specification

for system qualification test including test cases based on the verification criteria
according to the system qualification test strategy. The test specification shall

be suitable to provide evidence for compliance of the integrated system with the
system requirements. [OUTCOME 2]

Select test cases. Select test cases from the system qualification test specification.
The selection of test cases shall have sufficient coverage according to the system
qualification test strategy and the release plan. [OUTCOME 3]

Test integrated system. Test the integrated system using the selected test
cases. Record the system qualification test results and logs. [OUTCOME 4]

n See SUPJ for handling of non-conformances.

Establish bidirectional traceability. Establish bidirectional traceability be-
tween system requirements and test cases included in the system qualification test
specification. Establish bidirectional traceability between test cases included in the
system qualification test specification and system qualification test results. [OUT-
COME 5]

a Bidirectional traceability supports coverage, consistency and impact

analysis.
Ensure consistency. Ensure consistency between system requirements and test
cases included in the system qualification test specification. [OUTCOME 5]
Conszstency is supported by bidirectional traceability and can be demon-
strated by review records.

Summarize and communicate results. Summarize the system qualification
test results and communicate them to all affected parties. [OUTCOME 6]

Prov:dmg all necessary information from the test case execution in a sum-
mary enables other parties to judge the consequences.
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SWE.1 Software Requirements Analysis fR{FERS T [_ KMigiBEe KNUVENERMACKERT ASPICE GUIDE 102

The purpose of the Software Requirements Analysis Process is to transform the software PGB RDIMIENENR . BESFERTPEREEXAEDEE
related parts of the system requirements into a set of software requirements. W —REEESK,

Process outcomes - As a result of successful implementation of this process: SIERLE - RIS MMI RS RN T :

—_

EX T B o e 2R EIRD,
BT RIFTOIR, FotT T HIEMIEARI S
T T RIS TIMERISNG

BN TR EIMAIR SN

. the software requirements to be allocated to the software elements of the system and their
interfaces are defined;

. software requirements are categorized and analyzed for correctness and verifiability;

. the impact of software requirements on the operating environment is analyzed;

. prioritization for implementing the software requirements is defined; o B S A T -
. the software requirements are updated as needed; RIEBEEHT TRRE

== = SEky Y, ~ ) SN . SR SN
. consistency and bidirectional traceability are established between system requirements ’ Ei?;é%%*?h#ﬁ?*%@; E%éﬁ;&@lﬁﬁ"—ﬁhﬁ%ikzmﬂ
and software requirements; and consistency and bidirectional traceability are established 3L 7 — R EI PN IE YATE

oA wWN
oA WN

between system architectural design and software requirements; 7. MEEZR IR ARSI AT K
7. the software requirements are evaluated for cost, schedule and technical impact; and 8. YETIMHER, HERBEXE N5 98,

8. the software requirements are agreed and communicated to all affected parties.

Output work products @it THEF=ER [FEER]

13-04 Communication record ;4@ 105 [OUTCOME 8] 15-01 Analysis report RS [OUTCOME 2, 3, 4, 7]
13-19 Review record FFERIC S [OUTCOME 6] 17-08 Interface requirements specification 321255 E [OUTCOME 1, 3]
13-21 Change control record ZXE12E 105 [OUTCOME 5,7] 17-11 System requirements specification #X{4FEEKFISE  [OUTCOME 1]

13-22 Traceability record JEHICHR [OUTCOME 1,6] 17-50 Verification criteria 3&31F /=M [OUTCOME 2]



SWE.1 with 8 Base practices HALH

Specify software requirements. Use the system requirements and the system
architecture and changes to system requirements and architecture to identify the

required functions and capabilities of the software. Specify functional and nonfunc-
tional software requirements in a software requirements specification. [OUTCOME

1,5,7]

o Application parameter influencing functions and capabilities are part of the
system requirements.

In case of software development only, the system requirements and the
system architecture refer to a given operating environment (see also

). In that case, stakeholder requirements should be used as the basis for
identifying the required functions and capabilities of the software as well
as for identifying application parameters influencing software functions and
capabilities.

Structure software requirements. Structure the software requirements in the
software requirements specification by e.g.
* grouping to project relevant clusters,
+ sorting in a logical order for the project,
« categorizing based on relevant criteria for the project,
« prioritizing according to stakeholder needs.
[OUTCOME 2, 4]
p Prioritizing typically includes the assignment of software content to planned
releases. Refer to SPL.2.BP1.

Analyze software requirements. Analyze the specified software requirements
including their interdependencies to ensure correctness, technical feasibility and
verifiability, and to support risk identification. Analyze the impact on cost, schedule
and the technical impact. [OUTCOME 2, 7]

o The analysis of impact on cost and schedule supports the adjustment of
project estimates. Refer to MAN.3.BP5.

EXRHRR. ERRRTIFERIGNETERIRFIEAAT
FBAITIREMIRES) . AT IEPE X INREIEAIARTRE e
FwKe R 1,5, 7]

@ FMIBEHIRE NN ASHRR ST R —ED.

O URRBRUAKR, REFIRGRIDEISAENET

g (@) . EXMERT, RSRIEEXSHER

%gﬁ%@%ﬁg%ﬁﬁ%ﬂﬁ%ﬂL‘X&LD\%U%UF@]E’X#I)]@%D%E
N)WRSS =N o

SRR R, ERARIACETERLRGRR, Fial:

IRIMERXRERHTOA,

« RINE P2 BT,

BETREBRXENHTHE,

ARER SRR S TR TIERHT.

(AR 2, 4]

® LESHEEREEERHNEDEAEITINED, &
U SPL.2.BP1,

PIFRERR. DITEEXRIRETR, BIEEAERIERER,

LABRRIERAIE. SORAIITIEAIRISRIENME, F3I5XMRIRR. 17

IR, EEFRARRIZN, (R 2, 7]

O WA AEERNFMOITEETREASIEE. 201
MAN.3.BP5,
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SWE.1 with 8 Base practices HASHK 104
. Analyze the impact on the operating environment. Analyze the impact thatthe ~ SFHRFYHEITIFIERISNN, SEVGERNREFEEZEOMIETIA
BP 4

software requirements will have on interfaces of system elements and the operating 1EHIEZ0H, [ARER 3, 7]
environment. [OUTCOME 3, 7] @ SIRBRIERIEETHENERS (BIa0: B RIER
a The operating environment is defined as the system in which the software 75E)
executes (e.g. hardware, operating system, etc.).

Develop verification criteria. Develop the verification criteria for each software HRTISEEN, SEMNMYEERENTIIEAEN, TXEENFE
requirement that define the qualitative and quantitative measures for the verification =EHIIEELARTEKIGUE, [FLER 2, 7]

of a requirement. [OUTCOME 2, 7] 9 SOUE/ENNIERR 7 Fska] LAEL9E 929 SE Bl I 1SEISIE,
a Verification criteria demonstrate that a requirement can be verified within F BB = BN B A A s B B S 45
agreed constraints and is typically used as the input for the development of SKAYSGIEFEFEAYEEI A .

the software test cases or other verification measures that should demons-
trate compliance with the software requirements.

@ Wil FREEZEHINIER SUP2 B,
ﬂ Verification which cannot be covered by testing is covered by SUP.2.

Establish bidirectional traceability. Establish bidirectional traceability between EWEELENRE. 2 ESRERSHEESRZ B0 SRR
XM system requirements and software requirements. Establish bidirectional traceability ftf, 3237 RALBADZ T S AERZ BN GBI, [FE 6]

between the system architecture and software requirements. [OUTCOME 6] 9 OB BT B B AN E RN £ R R A,
9 Redundancy should be avoided by establishing a combination of these
approaches that covers the project and the organizational needs. 9 WHETLEMEETBEESR. — XIS,

9 Bidirectional traceability supports coverage, consistency and impact
analysis.



SWE.1 with 8 Base practices HALH
Ensure consistency. Ensure consistency between system requirements and BRI, BERESETREREERZ BT, BRES
WA software requirements. Ensure consistency between the system architecture and  Z2¥g 5% Esk 2 [8)H9—E1E, [BLER 6]
software requirements. [OUTCOME ] @ —SHERNETERESS, FEETEERRIE.
m Consistency is supported by bidirectional traceability and can be demons-
trated by review records. (1) ZZD;%RE Wiﬁ&‘, %;ﬁaﬁ?rﬂl R $’JE}§$A*1§FETJ$L£
In case of software development only, the system requirements and system i W S ) XN T, AR e
w architecture refer to a given operating environment (see also @ ). In that Eﬁ‘ﬁ—k SPAFERZ AR —EME I AIE A,

case, consistency and bidirectional traceability have to be ensured between
stakeholder requirements and software requirements.

Communicate agreed software requirements. Communicate the agreed software SELIERIEMYGER., SFAE1EX BNV ETESR EITER
BP requirements and updates to software requirements to all relevant parties. [OUT- {EFEESRRYEFT, [BER 8]
COME 8]

105
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SWE.2 Software Architectural Design  ¥R{45213i%it [ KMigiBEe KNUVENERMACKERT ASPICE GUIDE 108

The purpose of the Software Architectural Design Process is to establish an architectural BRI IZR BRRE: BT EEKiRit, IRBIE LR
design and to identify which software requirements are to be allocated to which elements of the (42 sk EeeaivAHaOMfLE s, FHKIBE W A9 /EN SRR 422
software, and to evaluate the software architectural design against defined criteria. 83t

Process outcomes - As a result of successful implementation of this process: SIERER - RIS MIIERIESRINT :

1. a software architectural design is defined that identifies the elements of the software; 1. EX IR B B EZRI LRI

2. the software requirements are allocated to the elements of the software; 2. BEEESR D ELAT AR

3. the interfaces of each software element are defined; 3. BN TE N EEERED

4. the dynamic behavior and resource consumption objectives of the software elements are 4 BN T B RA T RS ¢
defined; e o L ke s oy bt IR

5. consistency and bidirectional traceability are established between software requirements 5 %¥7$M¢ﬁ:ﬁ5¢)\{ A2 B — S AR TGS
and software architectural design; and - s . e N

6. the software architectural design is agreed and communicated to all affected parties. 6. 9% T RHERIDIRIT, FSHBEEIOLEE.

Output work products §&HH TYEF=S [FXR]

04-04 Software architectural design ER{FZRFRIT [OUTCOME 1,2,3,4,5]  13-22 Traceability record 1EJBiCH [OUTCOME 5]
13-04 Communication record AE@ICS [OUTCOME 6] 17-08 Interface requirements specification £2[1ZESKAN5E [OUTCOME 3]

13-19 Review record 1FEIICS [OUTCOME 5]



SWE.2 with 9 Base practices

|

Develop software architectural design. Develop and document the software
architectural design that specifies the elements of the software with respect to
functional and non-functional software requirements. [OUTCOME 1]
o The software is decomposed into elements across appropriate hierarchical
levels down to the software components (the lowest level elements of the
software architectural design) that are described in the detailed design.

Allocate software requirements. Allocate the software requirements to the ele-
ments of the software architectural design. [OUTCOME 2]

Define interfaces of software elements. Identify, develop and document the
interfaces of each software element. [OUTCOME 3]
Describe dynamic behavior. Evaluate and document the timing and dynamic inter-
'8 action of software elements to meet the required dynamic behavior of the system.
[OUTCOME 4]
Dynam/c behavior is determined by operating modes (e.g. start-up, shut-
down, normal mode, calibration, diagnosis, etc.), processes and process
intercommunication, tasks, threads, time slices, interrupts, etc.

During evaluation of the dynamic behavior the target platform and potential
loads on the target should be considered.

Define resource consumption objectives. Determine and document the resource
consumption objectives for all relevant elements of the software architectural design
on the appropriate hierarchical level. [OUTCOME 4]

Resource consumption is typically determined for resources like Memory
{ROM, RAM, external / internal EEPROM or Data Flash), CPU load, efc.
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HINREMEESRANAFINAE M R E NI EE, (AR 1]
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%)é&ﬂ#%ﬁﬂgﬁﬂo Rl FAFHCFRREERAGEO. (%
HRSATH. THEFCRREERAINFAIEIERRE, LIRE

RGEBAIEESIT, AR 4]

@ S TARRTIE TR (FI: S, 9&7@ IEER
L. IE. 2HS) | ERHEEEEEE. 5. &
E. IER. FirE
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SWE.2 with 9 Base practices

Evaluate alternative software architectures. Define evaluation criteria for the
architecture. Evaluate alternative software architectures according to the defined
criteria. Record the rationale for the chosen software architecture. [OUTCOME 1, 2,
3,4, 5]
p Evaluation criteria may include quality characteristics (modularity, maintain-
ability, expandability, scalability, reliability, security realization and usability)
and results of make-buy-reuse analysis.

Establish bidirectional traceability. Establish bidirectional traceability between
software requirements and elements of the software architectural design. [OUT-
COME 5]
9 Bidirectional traceability covers allocation of software requirements to the
elements of the software architectural design.

n Bidirectional traceability supports coverage, consistency and impact
analysis.

Ensure consistency. Ensure consistency between software requirements and the
software architectural design. [OUTCOME 1, 2, 5, 6]

Conszstency is supported by bidirectional traceability and can be demons-
trated by review records.

Communicate agreed software architectural design. Communicate the agreed
SN software architectural design and updates to software architectural design to all
relevant parties. [OUTCOME 6]

EHACH 110
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SWE.3 Software Detailed Design and Unit Construction ER{FiF¥HiZi+ NS TIaEE |_ KMigisiE® KNOVENERMACKERT ASPICE GUIDE 112

The purpose of the Software Detailed Design and Unit Construction Process is to provide T EMIT R IR TS EN BRI R R LRI
an evaluated detailed design for the software components and to specify and to produce the (SR LT, FEN A4S TT,
software units.

Process outcomes — As a result of successful implementation of this process: SRR - BRI MIIERIESRINT:

1. a detailed design is developed that describes software units; 1. FR 7R R oA R T

2. interfaces of each software unit are defined; 2. EN T &HEBITRED;

3. the dynamic behavior of the software units is defined; 3. BN T B THIEAS TR ;

4. consistency and bidirectional traceability are established between software requirements 4, 5T TSR S B T A — R R A B E R 2

and software units; and consistency and bidirectional traceability are established between N7 T R BN R SRS = [ — S T [ ATE

software architectural design and software detailed design; and consistency and bidirection- S+ 72— dy 1SS LTI - — o
al traceability are established between software detailed design and software units; WBIE; BT TR AR TSR R TTZ (B — R R ]

i i ionshi i ian i =R e
5. the software detailed design and the relationship to the software architectural design is B, s NN .
agreed and communicated to all affected parties; and 5. L9 T HITIFIRITRIZIRIT ST ERIDRITAIRER, FHANAT
6. software units defined by the software detailed design are produced. BN EE;

6. RN T BRI PTE M AV ER T,

Output work products §&HH TYEF=&R [FER]

04-05 Software detailed design ZX{EHFMRLT [OUTCOME 1, 2, 3] 13-19 Review record FFERIC S [OUTCOME 4]
11-05 Software unit ZX{4-EETT [OUTCOME 6] 13-22 Traceability record 1B#fiC 5 [OUTCOME 4]
13-04 Communication record j&1&@105 [OUTCOME 5]



SWE.3 with 8 Base practices HALH

Develop software detailed design. Develop a detailed design for each software  FFAER{EEMIZIT. FF ALK E Y IR IGBHRE
component defined in the software architectural design that specifies all software MRt ZRITEFEINReEE=kFNAETNReE =k W 4 B8
units with respect to functional and non-functional software requirements. [OUT- TG (AR 1]

COME 1]

Define interfaces of software units. Identify, specify and document the interfaces  TEMER{EFEATTAIIEL, 0381, T XIS 4B ThYiE

of each software unit. [OUTCOME 2] . [ 2]

the interaction between relevant software units. [OUTCOME 3] B, [R 3]
o Not all software units have dynamic behavior to be described. o FHAEFF BRI B T E B I T AT A,

Evaluate software detailed design. Evaluate the software detailed design in terms  {F{&ER{FIEMIZIT. MNEIRIEIE. B, Fiath. BARSZuE.
of interoperability, interaction, criticality, technical complexity, risks and testability. XS FN BTt S E XS A S T E, e 1,2,3,4]
[CLNEEILE 2 s , , - @ ISR ENRARTIEORA.
p The results of the evaluation can be used as input for software unit verifi-
cation.

Establish bidirectional traceability. Establish bidirectional traceability between ESIWEENHENRE, B EESRSHEE T2 BN R A
software requirements and software units. Establish bidirectional traceability be- 1, SENTIELERR T S MR 2 BN o a 1B, &
tween the software architectural design and the software detailed design. Establish X7 3x{HFMR T SHFE T2 BRIN @ e iEM, [ 4]
FCi)dLiJr(TagtiC())l?/laEl ar]aceability between the software detailed design and software units. 9 LA EHTES, BEREMAENES, Bens,

9 Redundancy should be avoided by establishing a combination of these o WHETLEMEETFBEESR. —XUNIHOH,
approaches that covers the project and the organizational needs.

m Describe dynamic behavior. Evaluate and document the dynamic behavior of and  }EiRENZS1TH. THEFSRWERI B T2 [BHIEIS T OFIRS

o Bidirectional traceability supports coverage, consistency and impact
analysis.

113
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SWE.3 with 8 Base practices HARSCH 114

Ensure consistency. Ensure consistency between software requirements and R, BREERSEBETZ BN —3E, iRt
=268 software units. Ensure consistency between the software architectural design, the  ZE¥9i&1+. HHFIEMEIT R B T2 [BHI—3E, [ 4]

software detailed design and software units. [OUTCOME 4] a — MW ARSI, ARSI,

a NOTE 5: Consistency is supported by bidirectional traceability and can be

demonstrated by review records.
Communicate agreed software detailed design. Communicate the agreed SABLERNSERFEMZIT. SPERRAEEEAERIE 4
software detailed design and updates to the software detailed design to all relevant &1+ K XS ERERFEMSITHIE R, [FLEE 5]

parties. [OUTCOME 5]

Develop software units. Develop and document the executable representations of FFEER({HERTT, RIBIVEFMZT, FFAF SR IEB TR
=128 each software unit according to the software detailed design. [OUTCOME 6] AT, [ 6]
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The purpose of the Software Unit Verification Process is to verify software units to provide PHRTTHRIBIFENBENRE: SRRt LRGSR
evidence for compliance of the software units with the software detailed design and with the SRR Bt R A KA.
non-functional software requirements.

Process outcomes — As a result of successful implementation of this process: SRR - BRI MIIERIESRINT:

1. a software unit verification strategy including regression strategy is developed to verify the 1. %3] 7 &3E 0] AEREE N AR R TTIGUE SRS, LASSUEAR{AE
software units; BT

2. criteria for software unit verification are developed according to the software unit verification o iBiEartes FTLIMFERR, £LT THASTTIGEEN, LISTiE
strategy that are suitable to provide evidence for compliance of the software units with the (LR B T S S R AT Bt R e SRR

software detailed design and with the non-functional software requirements; fo — QAT e Tt COAYTVEM D43 /o —

3. software units are verified according to the software unit verification strategy and the 3 EE;‘??E%E% B R R TCIIEEN], 3EIE T ERFHR T
defined criteria for software unit verification and the results are recorded; O s . N N

4. consistency and bidirectional traceability are established between software units, criteria for 4. Y TRAFRTT, SiE/EN RIS SR L BRI e AT E SR
verification and verification results; and —HiE; . . e .

5. results of the unit verification are summarized and communicated to all affected parties. 5. SEETRITWITER, FHEMEZFINE N8,

Output work products §&HH TYEF=&R [FER]

08-50 Test specification E SUEEANSS [OUTCOME 2] 13-22 Traceability record 1EHRICH [OUTCOME 4]
08-52 Test plan Jizit%! [OUTCOME 1] 13-25 Verification results B&iF45 [OUTCOME 3, 5]
13-04 Communication record ;AEBIZS [OUTCOME 5] 13-50 Test result Mizte5 [OUTCOME 3, 5]

13-19 Review record FERICS [OUTCOME 3, 4] 15-01 Analysis report 3 HiRES [OUTCOME 3]



SWE.4 with 7 Base practices HALH

Develop software unit verification strategy including regression strategy. #h T e iERAFEARERRI A TTISIE SRS, ST E B cieiE
Develop a strategy for verification of the software units including regression strategy Z5R& (EIFR AR EATSLEBRNITAICEASRS) . KIFHRg
for re-verification if a software unit is changed. The verification strategy shall define  fzE X dN{oR G B o FES T RF ST F03ETh RS TSk AIE

how to provide evidence for compliance of the software units with the software B [ 1)
detailed design and with the non-functional requirements. [OUTCOME 1] AR E TCIE T EEIEERA / SISO, (CRgiEeE.
o Possible techniques for unit verification include static/dynamic analysis, BTt s,

code reviews, unit testing efc.

Develop criteria for unit verification. Develop criteria for unit verification that HTETISIEEN, {RIBICIESRRS, ShTEcieubaEn, LUETF

m are suitable to provide evidence for compliance of the software units, and their IR Ep T N EE R AR B S MR M AETREE
interactions within the component, with the software detailed design and with the ESRAGIUEE, YWETTIIAmS, 1ZENNEN EETIhEHE
non-functional requirements according to the verification strategy. For unit testing, =R, [FE2 2]

criteria shall be defined in a unit test specification. [OUTCOME 2] g AL B TTE N AR ST . BTt R,
Possible criteria for unit verification include unit test cases, unit test data, ESIOIE. BEXBIRNRIZHLE (20 MISRA #0Y)
static verification, coverage goals and coding standards such as the MISRA s A e e e
o HBREEE " ! © LRMILTHRIGETS: RBDLE LW

a The unit test specification may be implemented e.g. as a script in an
automated test bench.

Perform static verification of software units. Verify software units for correctness  $fT5ER {4 ERTTAIERSIGIE. (FRETE X RIS AN SIS IF LR
using the defined criteria for verification. Record the results of the static verification. JTASIEAEME., ICRERSEIIAERE, [FIE 3)

[OUTCOMES] — , , , @ BEHITLENSOR. (T, KBRS
9 Static verification may include static analysis, code reviews, checks against EInE. NETAE.

coding standards and guidelines, and other techniques. s
? o9 ? @ FHETORIE, T SUPI
a See SUP9 for handling of non-conformances.

Test software units. Test software units using the unit test specification according  {llliztER{HFEETT, IRIEIFETTIOIESRES, SRR TTUhXIE
=128 to the software unit verification strategy. Record the test results and logs. [OUT- HEETT, IeEMRERMEE. R 3]

e , Q@ FHAIILE, T SUP.,
9 See SUPJ for handling of non-conformances.
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SWE.4 with 7 Base practices

BP7

Establish bidirectional traceability. Establish bidirectional traceability between
software units and static verification results. Establish bidirectional traceability
between the software detailed design and the unit test specification. Establish
bidirectional traceability between the unit test specification and unit test results.
[OUTCOME 4]
n Bidirectional traceability supports coverage, consistency and impact
analysis.

Ensure consistency. Ensure consistency between the software detailed design
and the unit test specification. [OUTCOME 4]

6 Consistency is supported by bidirectional traceability and can be demons-
trated by review records.

Summarize and communicate results. Summarize the unit test results and static

verification results and communicate them to all affected parties. [OUTCOME 5]

9 Providing all necessary information from the test case execution in a sum-
mary enables other parties to judge the consequences.
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SWE.4 Consistency Diagram
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SWE.5 Software Integration and Integration Test  ER{4-EERKFAEERK: Mzl

The purpose of the Software Integration and Integration Test Process is to integrate the
software units into larger software items up to a complete integrated software consistent with
the software architectural design and to ensure that the software items are tested to provide
evidence for compliance of the integrated software items with the software architectural design,
including the interfaces between the software units and between the software items..

Process outcomes - As a result of successful implementation of this process:

[/KM%E“J‘E%@D KNUVENERMACKERT ASPICE GUIDE 120

B ERAIERMITIIIZNERIR . BOFERITERMEIE AR
AN, BEESWHSDRIHE—EAITBRSEMIM, FHBiRE
PRRVRH IS, LURHEEMBIE A TR SRt (
SRR SBTT BFSA T [ERYEN) ADEHE.

ITTERLSR - REINSEhEX NI IZRIERINT:

1. a software integration strategy consistent with the project plan, release plan and the soft-
ware architectural design is developed to integrate the software items;

2. a software integration test strategy including the regression test strategy is developed to
test the software unit and software item interactions;

3. a specification for software integration test according to the software integration test
strategy is developed that is suitable to provide evidence for compliance of the integrated
software items with the software architectural design, including the interfaces between the
software units and between the software items;

4. software units and software items are integrated up to a complete integrated software
according to the integration strategy;

5. test cases included in the software integration test specification are selected according to
the software integration test strategy, and the release plan;

6. integrated software items are tested using the selected test cases and the results of soft-
ware integration test are recorded;

7. consistency and bidirectional traceability are established between the elements of the
software architectural design and the test cases included in the software integration test
specification and between test cases and test results; and

8. results of the software integration test are summarized and communicated to all affected
parties.

1. BT T EMBITR. AHITRIFIE SR T — AR5
BRoRRS, LASERIRAIR;

2. HT T B3R AN K SRS AR AV e AL MU SRE , LUN
Rt BRI B E ;

3. IRIEIR I EE R ML SRR, TR IR EEREANE, LUETHR
HEMMPEIRFT G EIRTT (BRIt [BF1aEt
MzErvEd) ANEE;

4. IRYBEE R SRR EE AL T BRI SR TTAD BRI S 2 S R AV EE AR R

5. R E RN SRREAD AR IR, 18R 7 I EE RN AT
ARSI ARG ;

6. EARIEEATN B AINNE 7 AR, FheR T NidE
=3

7. B T R ESIR T B R S E AU A E RS A A2
BN RLERME, FrEL TS BAI ST SR
BAS—EUEFOXN [ B B R

8. RE TIRHERNINER, HEMESHNGEE.



Output work products  SitE THEF=f [FEER]

01-03 Software item EX{4EIR [OUTCOME 4] 13-19 Review record 1FFEICS [OUTCOME 7]
01-50 Integrated software EEpIERLE [OUTCOME 4] 13-22 Traceability record 1BCS [OUTCOME 7]
08-50 Test specification SUSHHITE [OUTCOME 3,5] 13-50 Test result JUSHZEER [OUTCOME 6, 8]
08-52 Test plan TSzt [OUTCOME 1,2] 17-02 Build list 47i%5 [OUTCOME 4, 7]
13-04 Communication record AiBICHR [OUTCOME 8]

SWE.5 with 9 Base practices HAHK

items consistent with the project plan and release plan. Identify software items TREERNERRS, EFEFLENSIHRBIEEIR, FENEHERIR
based on the software architectural design and define a sequence for integrating F. R ]
them. [OUTCOME 1]

E Develop software integration test strategy including regression test strategy.  #IiT& & B3R RASERRIEREERE IR EIR, BEERS

m Develop software integration strategy. Develop a strategy for integrating software #HIiTER(FEERLERAR., 1T SIMBEIHIFIAITRIBE—EHIH G

Develop a strategy for testing the integrated software items following the integration &, HITTERAVEUGFIRATIILERES, 1Z RIS EIE LI FIALERS
strategy. This includes a regression test strategy for re-testing integrated software  BERY, XSEERRAYHGIRECHEEMNXAIETNIHEME, LR 2]
items if a software item is changed. [OUTCOME 2]




SWE.5 with 9 Base practices HASHK 122

Develop specification for software integration test. Develop the test specifica- — FFAEGFERENIEKINE. RIEAEERMITERR, R ERRE

m tion for software integration test including the test cases according to the software  {FIRFFAMIHIE (BIESERMAIEEIRRINRIEA) o ML
integration test strategy for each integrated software item. The test specification SEANE TR M ER A IE S I SRR T ROIER, (AR 3]
shall be suitable to provide evidence for compliance of the integrated software items o BAMNEERE, BN HIERNIE TR 4T
with the software architectural design. [OUTCOME 3] SR O BRI 2 [ 1 4R 2 3T

Compliance to the architectural design means that the specified integration B

tests are suitable to prove that the interfaces between the software units o (A BT o
and between the software items fulfill the specification given by the soft- 9 EA/{#*EZ’*!JEFHWUE{%’I‘ !
ware architectural design. FINZ [BIEFRREIR R

* AT [BIEE ARSI ikt i

9 The software integration test cases may focus on

« the correct dataflow between software items P IE RISURRVIE AR TR
+ the timeliness and timing dependencies of dataflow between software A2 [BYEISRR B
ftems - SEONATESERRE AT

« the correct interpretation of data by all software items using an interface
« the dynamic interaction between software items
« the compliance to resource consumption objectives of interfaces

Integrate software units and software items. Integrate the software units to SRR B TTRIEREIR, {RIETVEER RS, BEidEcERE
software items and software items to integrated software according to the software  #R{4 IR, HMISIIGTRERRIERMIN G, LR 4]

integration strategy. [OUTCOME 4]
E Select test cases. Select test cases from the software integration test specification. MBI, MEFERMIXISE LM, FEIEIE

The selection of test cases shall have sufficient coverage according to the software  SH&MENIRFHIRFOARITE, XN BEIN ESERNES
integration test strategy and the release plan. [OUTCOME 5] =, (AR 5]



SWE.5 with 9 Base practices HALH

Perform software integration test. Perform the software integration test using the
selected test cases. Record the integration test results and logs. [OUTCOME 6]

9 See SUP9 for handling of non-conformances.
o The software integration test may be supported by using hardware debug
interfaces or simulation environments (e.g. Software-in-the-Loop-Simulati-
on).
Establish bidirectional traceability. Establish bidirectional traceability between el-
ements of the software architectural design and test cases included in the software
integration test specification. Establish bidirectional traceability between test cases
included in the software integration test specification and software integration test
results. [OUTCOME 7]

a Bidirectional traceability supports coverage, consistency and impact

analysis.
Ensure consistency. Ensure consistency between elements of the software archi-
tectural design and test cases included in the software integration test specification.
[OUTCOME 7]

a Consistency is supported by bidirectional traceability and can be demons-

trated by review records.
Summarize and communicate results. Summarize the software integration test
results and communicate them to all affected parties. [OUTCOME 8]

Prov:dmg all necessary information from the test case execution in a sum-
mary enables other parties to judge the consequences.

AT EEREE, (FRIEEONE A T EERIN, 7T
laiﬁﬁklﬂftéi%ﬁam No [ﬁ%% 6]
(3] TREIHINE, T SUR9

O EEEREEEOSARNE (B, KIHEMAR)

SRR EE AL
BUyWEAERRE, TSR ERSTEERINTATT
SPRONST A Z [BRTSE ERE, SR RY
WL RABI SR ERNIHERZ BRI A RNERRIE, (AR 7]
O WEENEMERETEERE. —HENRST.

iRR—EE. HRNESDRIT BRSNS
ILARBIZERI—EE. (AR 7]
O EEATNERERIESS, HelE

SEMSBNRGR. SEXEEMNER, FASPREZXN

ToisE, (AR 8]

@ TRETPRICRENIBITIELEES, MER
b T PTLAFIRTEE SR

ISP ERICRHKIERA,
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SWE.5 Consistency Diagram —Z4E& [ KMigizEe KNUVENERMACKERT ASPICE GUIDE 124
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SWE.6 Software Qualification Test FR{ESHZ N [ KMigiBEe KNUVENERMACKERT ASPICE GUIDE 126

The purpose of the Software Qualification Test Process is to ensure that the integrated software ZR{+SHZEMIXAIBHR . BFREMEEEIMNL, LIRHFS
is tested to provide evidence for compliance with the software requirements. BEESRAGIEE,

Process outcomes - As a result of successful implementation of this process: SIERER - R MIIERIESRINT :

1. a software qualification test strategy including regression test strategy consistent with the 1. 41T T 5B A A i IE—aiEn 3N ErR TN

project. plan and release plan is Id'eve'loped to test the integrated software; . RS MENRT SRS, LU e pladeit
2.a speC|f|cat|or_1.for §oftware quahﬂcgtlon test of the |nFegra_ted software _accorqlng to the 2. IRIRER I AR MENIE SRS, FFE T SRR e S AN
software qualification test strategy is developed that is suitable to provide evidence for 5, LB & sk R
compliance with the software requirements; A o ﬁl S i Mgz e A A M=k
3. test cases included in the software qualification test specification are selected according to 3 Eiﬁiﬁgﬁg %gj}i\jﬁﬁﬁumﬁ?ﬁﬁ'ﬁ, P TSI
7 Ny /

the software qualification test strategy and the release plan; Niaptuemiie g . IR s
4. the integrated software is tested using the selected test cases and the results of software 4 SEFIIERERTMIL A AR 1 SRR, FHOR TR+ S 1T

qualification test are recorded; AR, R

5. consistency and bidirectional traceability are established between software requirements 5. ZN I ER SIS IE N AL TR B A2 B8R —
and software qualification test specification including test cases and between test cases and ~ EMEAINNERLENRME, 237 7N SR SR 2 @0 —5
test results; and MR ERIRTIEMA 14

6. results of the software qualification test are summarized and communicated to all affected 6. L& TH#ESIZMENIEER, FESRESEINEE.
parties.

Output work products  §fitl T1EF=5a [FEER]

08-50 Test specification SMiztHITE [OUTCOME 2, 3] 13-19 Review record {FEICS [OUTCOME 5]
08-52 Test plan Tiztit1 [OUTCOME 1] 13-22 Traceability record JEHEF [OUTCOME 5]

13-04 Communication record /AIBICHR [OUTCOME 6] 13-50 Test result ;T EEER [OUTCOME 4, 6]



SWE.6 with 7 Base practices

Develop software qualification test strategy including regression test strategy.
ﬂ Develop a strategy for software qualification testing consistent with the project plan
and the release plan. This includes a regression test strategy for re-testing the
integrated software if a software item is changed. [OUTCOME 1]
Develop specification for software qualification test. Develop the specification
E for software qualification test including test cases based on the verification criteria,
according to the software test strategy. The test specification shall be suitable
to provide evidence for compliance of the integrated software with the software
requirements. [OUTCOME 2]

Select test cases. Select test cases from the software test specification. The
m selection of test cases shall have sufficient coverage according to the software test

strategy and the release plan. [OUTCOME 3]

Test integrated software. Test the integrated software using the selected test
cases. Record the software test results and logs. [OUTCOME 4]

o See SUP9 for handling of non-conformances.

Establish bidirectional traceability. Establish bidirectional traceability between
software requirements and test cases included in the software qualification test
specification. Establish bidirectional traceability between test cases included in
the software qualification test specification and software qualification test results.
[OUTCOME 5]
9 Bidirectional traceability supports coverage, consistency and impact
analysis.

B

ST EEEITMXRISTERR RS STE NSRS, FiTSmE
HHFA TR —ERI A SR IENNT R, 2RI EE=
%QI%EEQEBUL, XIEE AR SLhE R NI Al TN SRS, |
FRIRESBIEMRIE. RIERESHRIENNARE, ET0IE
AN, FREEUHBAIERNESEENTILE, WRAEE
RS TR EMIA R ST RADERE, (R 2]

SEIEMAIA)., A IAEE AR, REI A
AR, A=A E TR, |
MR, EFEEA AR ERRE. TR
SN, (HE 4

@ THATHISLE, 1 SURY .,

BIUWNEEERE. EEFERESRESEIEMAALE A
AR Z BN ERNERE, EIrEERENTAEATNLT
RAISREERENNERZ BRI NERE. (R 5]

O WeREMERETESRE. —HUENRROT.
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SWE.6 with 7 Base practices HASHK 128

Ensure consistency. Ensure consistency between software requirements and test  F{E—E%, BRIVATER SIS ENISE PSR

2 cases included in the software qualification test specification. [OUTCOME 5] BO—EE, [pRER 5]
9 Consistency is supported by bidirectional traceability and can be demons- 9 —HMERN @ BES Y, FHohEI I EICE IR,
trated by review records.
Summarize and communicate results. Summarize the software qualification test ~ S¢EFIAELER, MEWESKRENITER, HERES2INS
=78 results and communicate them to all affected parties. [OUTCOME 6] BB, AR 6]

9 Providing all necessary information from the test case execution in a sum- o ERgHEHEE MBI ITHIEVEES, LUER
mary enables other parties to judge the consequences. e HIRTLEER,
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MECHANICAL ENGINEERING SPICE Version 1.7
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Upper system Requirements

LERFER

MSE.1 BP6.1
MSE.1BP7.1 .
Upper system Ar”%hltecture

BRI

MSE.1BP6.2
MSE.1BP7.2

\

Mechanical system
Requirements

HURRRTE:

MSE.2 BP9.2
MSE.2 BP10.2

MSE.2 BP9.1
MSE.2 BP10.2

x

Mechanical system
Architecture

RSN

)

MCE.1 BP6.2
MCE.1BP7.2

MCE.1 BP6.1
MCE.1BP7.1

Mechanical Component

Requirements

HETS

MCE.2 BP4.2
MCE.2 BP5.2

\

kBRI

MCE.2 BP4.1
MCE.2 BP5.1

Mechanical Component Design

Nomenclature:

MSE.4 BP5.1 refers to

MSE.4 Mechanical system qualification test

BP5.1 Establish bidirectional tracebility 1. Establish bidirectional tracebility between
mechanical system requirements and test cases included in the mechanical system
qualification test specification.

ME SPICE Bidirectional Traceability And Consistency
tN\4# SPICE IR ETiE R IEF I —20 1%

Red: bidirectional tracebility Blue: consistency
Ie: WEmERE B —HiE

AiER:
MSE.4 BP5.1 215

MSE.4 Hlifi R Se S 1& i, SYSTEM LEVEL

£
BP5.1 2N @ANEMEIE 12 MARATRANMAERSTE A o RRER
SERRINE Az BRI E AE S, a%
24
=)
Mechanical qualification
test specification -
SR ENXE . ——
MCE.5 BP5.1 MSE4BP52 __ | Mechanical qualification test
MCE.5 BP6.1 Test cases | MSE .4 BP6.2 results 5
Wizt B | SRR ESR
Mechanical system integration \
testfs pecification uecars? 5 DOMAIN
MSE.3 BP7.1 RS ES MRS MSE .4 BP6.2 'ﬁ,;ﬁt SUB-SYSTEM
MSE.3 BP8.1 MSE.3 BP7.2 Mechanical integration test s K‘a
Test cases | MSE.3 BP8.2 results S LEVEL
izt REEm—— HlESREE MSE.3BP7.5 e SEFRR
MSE.3 BP7.3 MSE3BPES $ el
MSE 3 BP8.3 Mechanical system integration MSE.3 BP7.3 Assembly record 2
strategy MSE.3 BP8.3 EE S phitem MSE.3BP7.5
RS ESERE fod =SR] MSE.3BP8.3
Mechanical component qualification
MCE.5 BP5.1 test s‘gecification
MCE 5 BP.1 P AE SRR TS mggg g;g-g Mechanical component MSE.3 BP7 .4
’ - ualification test results MSE.3 BP8.4
Test cases || ¢ g HIRASEIENRER
Pl e \
Mechanical component test k3
o .
MCE.4 BP5.1 list#le MCE 4 BP5.3 MCE.5 BP6.3 o
MCE .4 BP6.1 VPR  Mechanical component test z COTEP\%“LE NT
< > Test cases | <« results 2 T
ML FRAI UGB Rk R MCE.4 BP5.2 8 izl 23
MCE.4 BP6.2 =
I Mechanical component production MCE.3 BP4.3 : S
MCE.3 BP4.1 strztegy ¢ MCE.3 BP5.3 Production record MCE.3 BP4.2 s
MCE 3 BP5.1 YU R < > FricH < MCE.3BP52
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Mechanical System Engineering  #liiRFK LIS
R AT KO

The purpose of the Mechanical System Requirements Analysis process is to derive the me-
chanical sys-tem requirements from the upper system requirements together with all affected
stakeholders.

MSE.1 Mechanical System Requirements Analysis

Process outcomes - as a result of successful implementation of this process:

[ KMigiafE® KNUVENERMACKERT ASPICE GUIDE 132

MMESFRDIMIBNENR: SEEZEIHEEXs—E
N EERSFBRHPSHEIMRLETF K,

ITERER - BINSCHEX NI FERIESRIN T :

1. the mechanical system requirements are derived from the upper system requirements and
the upper system architecture;

2. Note: If the mechanical system is the highest system the source of these requirements
are the only the stakeholders, in other cases the requirements’ source is the upper system
requirements and the upper system architecture.

3. the mechanical system requirements are categorized and analyzed for correctness and
verifiability;

4. the impact of mechanical system requirements on the operating environment is analyzed
and com-municated;

5. prioritization for implementing the mechanical system requirements is defined;

6. the mechanical system requirements are updated as needed;

7. consistency and bidirectional traceability are established between upper system require-
ments and mechanical system requirements; and consistency and bidirectional traceability
are established between upper system architecture and mechanical system requirements;

8. the mechanical system requirements are evaluated for cost, schedule and technical impact;
and

9. the mechanical system requirements are agreed and communicated to all affected stake-
holders.

BT~ (R

01-51 Application parameter N FHZ%4

Output work products

[OUTCOME 1]

15-01 Analysis report SHTIRES

1 MR RF R KB LERRT RN LERFZRMN,

2. MRIMESERSFANTFTREREME—FZERXTT,
FEEMER FREIKFEE LERAH RN LERRZG,

SINMERSRFREITHE, Fofr 7 HIEFRMEFRIIGIEE;

- PITFHERE T RRTRIE TMERISIN

EX TR SRR LAEAIIER

ARIEREEM TIMRSER,

B3 7 FERGFESRINMA S E R B RN E aliE
At 2T FRRGIRMMNMAERT R Z BRI
CIEIPER S

8. WA, HEFMR AR EN MR TR K,

8. YETHMESFR R, FEMBZFINGYE,

~N o o bW

[OUTCOME 2, 3, 4, 7]

13-04 Communication record JAJEICS [OUTCOME 8]  17-08 Interface requirements specification [1] &SRS [OUTCOME 1]
13-19 Review record 1FERICHE [OUTCOME 6]  17-ME01 Mechanical system requirements specification #1ifZGcaskE  [OUTCOME 1]
13-21 Change control record ZFER3=HIE5 [OUTCOME 5, 7] 17-50 Verification criteria 3&31F/EEN) [OUTCOME 2]

13-22 Traceability record 1E#fIC [OUTCOME 1, 6]



MSE.1 with 8 Base practices BEATHK

Specify mechanical system requirements.
Use the upper system requirements and the upper system architecture as well as

changes to the upper system requirements and architecture to identify the re-

quired functions and capabilities of the mechan-ical system. Specify functional and

non-functional mechanical system requirements in a mechanical sys-tem require-
ments specification. [OUTCOME 1, 5, 7]
Non-functional requirements may include e.g. production, maintenance,
exchangeability of systems and components in the field, logistic, packa-
ging, sizing, weight, price per unit, producibility, environmental, design
guidelines, modelling guidelines and patents.

a Mechanical system requirements should include tolerances as necessary.

Structure mechanical system requirements.
ﬂ Structure the mechanical system requirements in the mechanical system require-

ments specification by e.g.

+ grouping to project relevant clusters like architecture elements,

+ sorting in a logical order for the project,

+ categorizing based on relevant criteria for the project,

* prioritizing according to stakeholder needs.

[OUTCOME 2, 4]

n Prioritizing typically includes the assignment of mechanical content to
planned releases. Refer to SPL.2 BP1.

Analyze mechanical system requirements.
Analyze the specified mechanical system requirements including their interdepen-

dencies to ensure correctness, technical feasibility and verifiability, and to support
risk identification. Analyze the impact on cost, schedule and the technical impact.
[OUTCOME 2, 7]
n The analysis of impact on cost, schedule and quality supports the adjust-
ment of project estimates. Refer to MAN.3 BP5.

EXNMRATR.

ER LERSRBRN LERGEMONEETE, LURBIWMER SR

FRITHRERIRE). FEHVMAR ST IRAGE T E XN ErArThREE

PMERZGETR. R 1,5, 7]

Bl FIDREMERSRPIRUEPINES. 4HP. REHIBHEIg
Rozziatt, M. B RY. 58, BUMi&. IJ%£r~
M. R, RitisE. 2REEINET.

B TWEASERLEESRIIAE,

SIEEINMRATR.

ENME ST R CPEEUNMERTTFR, F1a0:

IRIMEEXER (WRBERER) #TH4H,

* RINE PRI,

« ETIMEERENHTOR,

* RIENEAER S BER TR T,

(AR 2, 4]

B EdirERamaimAE s iatit ke, &
DISPL.2.BP1,

PMRARR.

DICEXAWNMERST R (BECIRMEEMRBERER) |, LI

ERIEFIE. FRRITIEAIRTIIEE, FEIFXEIRR. HH73d

PR, HEAAAIRID, [AR 2, 7]

B XIAA. HEFRENFNOTEITREGSNEE,
ZMAN.3.BP5,
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MSE.1 with 8 Base practices

BP4

BP6

Analyze the impact on the operating environment.
Analyze the impact that the mechanical system requirements will have on upper
system elements and the operating environment. [OUTCOME 3, 7]

Develop verification criteria.

Develop the verification criteria for each mechanical system requirement that define

the qualitative and quantitative measures for the verification of a requirement.
[OUTCOME 2, 7]

a Veerification criteria demonstrate that a requirement can be verified within
agreed constraints and is typically used as the input for the development
of the test cases or other verification measures that should demonstrate
compliance with the mechanical system requirements.

u Veerification which cannot be covered by testing is covered by SUP.2.

Establish bidirectional traceability.
1. Establish bidirectional traceability between upper system requirements and
mechanical system requirements.
2. Establish bidirectional traceability between the upper system architecture and

mechanical system requirements.

[OUTCOME 6]
n Bidirectional traceability supports coverage, consistency and impact

analysis.

HAH 134
SINEITIHIRRIEE,
éj\;fi%mm%z%%%ﬁwﬂ?z—%éﬁ%ﬁ%u@ﬁmﬁaﬂ%ﬂmo
HRTIEIEREN,
WWE—MIMARZERENTIOEEN, TN EEHIFIESHIENE
BFEkIauE, [FE 2, 7]
B:ﬁﬁﬁ%ﬁ%?ﬁiﬂuﬁﬁim&%ﬁﬁm%@%ﬁ,
HEBEEHBEML BT A EERIEBFETIME S
KAV FERTMIN .

B Ui fReEERIIEs SUPERS.

[AR

By NEnETRE.

1. 2 FERFFRMWIMA SR H R Z BN E e,
[)252 %%J:J—E—%%?E’f@*DMW%Z}E%%S'KZI‘EUESS&FD]EJJ‘E??E’I‘L
B WERESEEHTEERE. SO,
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Ensure consistency. fRfR—EIE.
78 1. Ensure consistency between upper system requirements and mechanical 1. iR E ER S ERIWIMERE S = k2 B89 —EUE,
system requirements. 2. R EREGEMIAN AR SRR BRI —EE.
2. Ensure consistency between the upper system architecture and mechanical (SR 6]
system requirements. a —HHEARNERE RS IE, FFaEId IR ICERIER,
[OUTCOME 6]

u Consistency is supported by bidirectional traceability and can be demons- “ WRRAEYMI LR, EEEAZRERI EERRLEENRISS
trated by review records. ERNETINE. EXMBER T, URBRERFIEEXTS TR
SHMERSRRZER—EIEN @ RNE R,

n In case of mechanical development only, the upper system requirements
and upper system architecture refer to a given operating environment. In
that case, consistency and bidirectional tracea-bility has to be ensured
between stakeholder requirements and mechanical system requirements.

Communicate agreed mechanical requirements. SEELAERNRIER,
=AM Communicate the agreed mechanical system requirements and updates to mechan- SprE RSB 53BN E S E=R L TR S TESK
ical system requirements to all relevant stakeholders. [OUTCOME 8] SR
[F%ER 8]
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The purpose of the Mechanical System Architectural Design Process is to establish an architec- I ZRALEAZIHITRRIEMR : B RAEERIT, IRBINEH
tural de-sign and to identify which mechanical system requirements are to be allocated to which LEA R TR FRLABPLA M ES, FHRBBEE N AOENITFEHE
elements of the mechanic, and to evaluate the mechanical system architectural design against 7t Z 22889383+,

defined criteria.

Process outcomes - as a result of successful implementation of this process: SIERER - FEIIEEXMIIERESRINT :

1.a mecha}nical system architectural design is defined that identifies the elements of the 1. EX T IR R S EZ =RV R S 22551

mechanical system; _ _ 2. B MARSFB RO BEAT MR SRIES
2. thetmeghamcal system requirements are allocated to the elements of the mechanical 3. EN TEMIMARSE=LED;
3 ?ﬁls iﬁrtg,rfaces of each mechanical system elements are defined; 4 X T HUREAZ RO/ AT ALURRIEIR,

. , <7 b 22 TR R L Ay Iaa gl —2z47 =

4. the static and dynamic behaviour and design constraints of the mechanical system ele- & %ﬁ%@fﬂk%ﬁm"ﬁﬁﬂﬁ% GRS [BHT—EE RIS

ments are de-fined; s - NN . e TN

6. IETHMESRZREIRLT, FHSIEZINREEXT P&,

5. consistency and bidirectional traceability are established between mechanical system
requirements and mechanical system architectural design; and

6. the mechanical system architectural design is agreed and communicated to all affected
stakeholders.

Output work products il T{EF=5m [FE5R]

04-MEO1 Mechanical system architectural design #lifER 524811+ [OUTCOME 1, 2, 3, 4, 5] 13-22 Traceability record 1&#fic= [OUTCOME 5]
13-04 Communication record j4iE125% [OUTCOME 6] 17-08 Interface requirement specification #£[13E5k#N5E [OUTCOME 3]
13-19 Review record FERICS [OUTCOME 5] 13-MEO1 Characteristics classification record #3%43251c5% [OUTCOME 1]
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Develop mechanical system architectural design.
Develop and document the mechanical system architectural design that specifies

the elements of the mechanical system with respect to functional and non-functional skF03EINE

mechanical system requirements. [OUTCOME 1]

n The mechanical system is decomposed into elements across appropriate
hierarchical levels down to the mechanical components (the elements on
the lowest level of the mechanical system archi-tectural design) that are
described in the mechanical component design.

a Consider make, buy and reuse options.

Model-based development (e.g. FEM, SysML) may facilitate the collaborati-
on of the different engineering domains.

Allocate mechanical system requirements.
Allocate all mechanical system requirements to the elements of the mechanical
system architectural design. [OUTCOME 2]

Define interfaces of mechanical elements.

Identify, develop and document the interfaces of each mechanical system element.

[OUTCOME 3]

Identify special characteristics.
Identify and document special characteristics of the mechanical system elements.
[OUTCOME 1]
n The identification of special characteristics is supported by e.g. simulation,
risk analyses, sizing calculations.

Describe dynamic and static behaviour.

Evaluate and document the dynamic and static behaviour of and the interaction

between mechanical.system elements. [OUTCOME 4]

u Static and dynamic behaviour is determined by e.q. stress, force, pressure,
strain, temperature, operating modes (open, closed, in motion, misuse,
emergency, efc.)

FERINMREFRESRT.

FARFSEUAMERFGEARZLT, 2RI ET M ARSI

EEERENHMESER, (AR 1]

ll BIMEARDBENEINSER FHNEE, BEEVINES
#ﬂwﬁmEﬁF%g%,%ﬁ%uﬁ¢m*MMW@

B EEis. WZERLR

n EFEANTFA (BIROFEM, SysML) BTLUBH AR IR
SUEHITE.,

DENMRATR.

BETETMAR ST RO EENMERZORITHIER. (AR 2]
EXHVWEREO.

R, FFRFCRIWMRSRZRA0EO. (R 3]
IRRSTRISIE.

L,D\ IFERTMR AR RANTIRIFIE. (R 1]

B R, XEDHT. RIHTERSHFIIFIHRFE
AIIR%.

HIRENSHERSITA.
g%ﬁiﬁi%mm%éﬁﬁ%ﬁz&ﬁEJ’EﬁﬁE’ﬂﬁ%ﬁ%ﬂ%ﬁ%ﬁﬁ?‘ﬂo [

B S50 RR T E0. . HE Ekjj ImE
MisfriEzl (Bl 17, XE. &17. REMNESS)
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Consider, determine, and document design constraints. EE. REHNEIRITE®R,

Determine and document design constraints for all mechanical system elements NN A SZEEZME ORI, HECZENMERS
and take them into account for creating the mechanical system architecture. [OUT-  ZESFRSFRE/EAZSE, (R 4]

COME 4]

Evaluate alternative mechanical system architectures. G EERINR RS E5E4E,

Define evaluation criteria for architectural design. Evaluate alternative mechanical & M Z2aRIE(E/EN, RIEE X AYENNTE G EkAI M R F5 28
system architectures according to the defined criteria. Record the rationale forthe 14, 2R #IEEANIRR ZZLOA0ERIEA, AR 1, 2, 3, 4, 5]

chosen mechanical system architecture. [OUTCOME 1, 2, 3, 4, 5] ﬂ TMEENTaERSES (R, 8. 0%, St
Evaluation criteria may include quality characteristics (cost, weight, packa- AP, T R, O 4. TSRt &e (safety
ging, modularity, maintainability, expandability, scalability, reliability, safety ) S UUKNFA-MME-ERSITRISESR,
and usability) and results of make-buy-reuse analysis.
Verify mechanical system architectural design. ISR SRR,
=t Ensure that the mechanical system architectural design meets all mechanical MRV R S ZENRIT T S T B VM E S ER, R 4, 5]
system requirements. [Outcomes 4, 5] n MRS ZADIR T RIS AT REELAEFEA AEBFMEA,
n Veerification of mechanic system architectural design may include FEA,
simulation, or Product FMEA.
Establish bidirectional traceability. LRV VDGR
=2t 1. Establish bidirectional traceability between mechanical system requirements and 1. X H IR S =k SR F 22T B2 = 2 BRI [ 0B
elements of the mechanical system architectural design. R,
2. Establish bidirectional traceability between elements of the mechanical system 2. Z37H MR FLRHIS I E= 5 R S22 MIS I E= 2 g G
architectural de-sign and elements of the system architectural design. EIpEh =N
[OUTCOME 5] [F%ER 5]
n Bidirectional traceability covers allocation of mechanical system require- n W [a et B =N MR A=K A R S 2o R E
ments to the elements of the mechanical system architectural design. =L,
n Bidirectional traceability supports coverage, consistency and impact n WEnBtEFEExR. —X MmO,

analysis.
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Ensure consistency. RfR—EIE.
I8 1. Ensure consistency between mechanical system requirements and the mechani- 1. F{EH MR A=K SV R S Z240R 1T 2 8y —54t,

cal system architectural design. 2. RN R RSO ERS R A RMGIRITER ZEI—K
2. Ensure consistency between elements of the mechanical system architectural TEE,
design and elements of the system architectural design. (R 1, 2,5, 6]
[OUTCOME 1, 2,5, 6] [ —EUEERREEEMRIESS, FATET T ERICRKIER,
m Consistency is supported by bidirectional traceability and can be demons-
trated by review records. 1] NIRRT REENHMARRZHIFTZ R, S0BP7,

m Mechanical system requirements include mechanical system architectural
requirements, refer to BP7.

Communicate agreed mechanical system architectural design. BN ENNM R SRR EgLT,
Communicate the agreed mechanical system architectural design and updates to ~ SFrEFIZIEX 5418 S TN R S 2R 1T KB TR 5
mechanical system architectural design to all relevant stakeholders. [OUTCOME 6]  ZE#ai&1HHIEERR., [ALER 6]
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The purpose of the Mechanical System Integration and Integration Test Process is to integrate  #/lifi R FeEEp SEERNNITITFIZRIBE R, BYUMIR (F AR 4E-IR
the mechanical items (mechanical component items and/or mechanical system items) into /AR SAIN) ERFIEAIMIT, BEESTIMRSL20
larger mechanical items up to a complete integrated mechanical system item consistent with BIHE—HM =B EMT AT, THERYTESNST,

the mechanical system architectural design and to ensure that the mechanical items are tested | 404t &= b TG AR AEHIR T (EENIR
to provide evidence for compliance of the integrated mechanical items with the mechanical 2 )AESE?E “'

system architectural design, including the inter-faces between the mechanical items.

Process outcomes - as a result of successful implementation of this process: TR - RAIEEX M IERERNT:

1. a mechanical system integration strategy consistent with the project plan, release planand 1. #1577 S5IREH. StV ER S 2ok S HE—SHIH)
the mechanical system architectural design is developed to integrate the mechanical items; WERFAERERE, DAERNMIR;

2. a mechanical system integration test strategy including the regression test strategy is devel- o #1377 & EH AR ST ERRER VR S ER AT
oped to test the mechanical items interactions; B LOUSRA IR [ERR E

3. a specification for mechanical system integration test according to the mechanical system 3 AR MRS TSR, A THMERAER TS
. ZINZ/ LA 1. (=] ZINZ/ LA 1. =0

integration test strategy is developed that is suitable to provide evidence for compliance of oS YT AN : AN .
the integrated mechanical items with the mechanical system architectural design, including ggziﬁgfgﬁl{égmmﬁDmm’g\%%muﬁ_ (SR
U1z Il /

the interfaces between the mechanical items; e s ‘ e
4. mechanical items are integrated up to a complete integrated mechanical system according 4. ARIREERRIREERY 7 HMINE =B AIERAIER St

" to the integration strategy; 5. IR AR R e SRS T AT, B T MR SR

5. test cases included in the mechanical system integration test specification are selected MtHSE RNt A) ;
according to the mechanical system integration test strategy, and the release plan; 6. FERIEERINARAINNR T EmBIVIMIR, FHeHE 7 lhtss

6. integrated mechanical items are tested using the selected test cases and the results of ==
mechanical system integration testing are recorded 7. B TR ER SHM RS ER A BN

7. consistency and bidirectional traceability are established between the elements of the me- SR B89 — RN RNE M, FEsr U A ST
chanical system architectural design and the test cases included in the mechanical system 3P4 B = (e B Sy el N -
integration test specification, between test cases and test results and between integrated E_}%E iéggzggﬁﬂgﬁggggﬁ%%-MTKEZMW@W
mechanic items and recotded process data; gnd ' ' 8 éfi?ﬂﬁ%“ﬁ’*ﬁiﬂfﬂ*% ?F'ﬁ%lﬁmé’ﬂﬁﬂﬂ*@?éfi

8. the results of the mechanical system integration test are summarized and communicated to s MIRTCIRPURMVERZR - TT= ==hY ot

all affected stakeholders. A,



Output work products  S@itH TEF=mR [FESR]

08-MEO1 Sample control plan #£5z4it% [OUTCOME 1,2]  13-22 Traceability record B} [OUTCOME 7]
17-ME02 Assembly instruction EE&{AH5S  [OUTCOME 1] 17-MEO3 Bill of material (BOM, Build list) #/#15E8 (BOM 4RiFEE) [OUTCOME 3,4, 7]
13-ME02 Assembly record EES{RNICHR [OUTCOME 4] 11-MEO1 Mechanical System #1245 [OUTCOME 4]
08-50 Test specification iALE [OUTCOME 3,5] 13-04 Communication record JABICH [OUTCOME 8]
13-50 Test result izt £55R [OUTCOME 6,8]  13-19 Review record iEEICR [OUTCOME 7]

Develop mechanical system integration strategy. HIEN RS R RAS.
Develop a strategy for integrating mechanical sub-systems consistent with the FNTSIMEH A MBI RE SR FRRENREE, &

project plan and the re-lease plan. Identify mechanical sub-systems based on the  FH MR FZNRIHRBININTF RS, HFENEERIF, [
mechanical system architectural design and define a sequence for integrating them. 58 1]
[OUTCOME 1]

Develop mechanical system integration test strategy including regression test #lIiTE S [E]Y)3;MiX RASTER BN R FEEERE NN SRES.

strategy. BENMARENRNE, BTSRRI, 2R
Develop a strategy for testing the integrated mechanical item following the mechani- EFELHIUASEZERS, XERBIV LIRS HEENA9E])Tm
cal system integration strategy. This includes a regression test strategy for re-testing HZ80&, [ALER 2]

integrated mechanical item if a mechanical item is changed. [OUTCOME 2]

Develop specification for mechanical system integration test. FFEE S EE R NiFITTE,

Develop the test specification for mechanical system integration test including the — RIENM R FERGNIAEERS, AREMAINHINF A NEINTE (
test cases according to the mechanical system integration test strategy for each BIEZERAINMIRATIIZ A . XIS TR ERAY

integrated mechanical item. The test specification shall be suitable to provide IR SV MR G EANRTTANER, [pE 3]
evidence for compliance of the integrated mechanical items with the mechanical n HALKRFI RS, £V ERITETEBY IR 8

system architectural design. [OUTCOME 3]

n Compliance to the architectural design means that the specified integration
tests are suitable to prove that the interfaces between the mechanical items
fulfill the specification (e.g. special characteristics) given by the mechanical
system architectural design.

AOEOBEIMRSIADRITAINTE (FIREARITIE) «
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Integrate mechanical items.

Integrate the mechanical items to integrated mechanical system item according to
the mechanical system integration strategy and record process data according to

the integration strategy. [OUTCOME 4]
Select test cases.

system integration test strategy and the release plan. [OUTCOME 5]

Perform the mechanical system integration test using the selected test cases.

Record the integration test results and logs. [OUTCOME 6]
a See SUP9 for handling of non-conformances

n Capable test environment as defined in the test strategy needs to be avai-
lable for performing mechanical system integration and integration test.

Establish bidirectional traceability.

1. Establish bidirectional traceability between elements of the mechanical system

Select test cases from the mechanical system integration test specification. The
selection of test cases shall have sufficient coverage according to the mechanical

Perform mechanical system integration test.
BP6

architectural design and test cases included in the mechanical system integra-
tion test specification.

. Establish bidirectional traceability between test cases included in the mechanical

system integration test specification and mechanical system integration test
results.

. Establish bidirectional traceability between integrated mechanical items and

recorded process data according to the mechanical system integration strategy.

. Establish bidirectional traceability between integrated mechanical items and the

considered mechanical system item.

. Establish bidirectional traceability between the mechanical integration test

results and the integrated mechanical systems.[OUTCOME 7]

n Bidirectional traceability supports coverage, consistency and impact

analysis.

EHACHE 142

SERAIIRIR.
RIEVUMER SRS, SHUMIREER NSRS, RIBEMER
BICRITIZEUE. (AR 4]

prici = | LTS

MR GEERGIE AL E NI A6, MR BFIAIER N
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MATINRMR AN,
EFREERIU BB TR eI, ICREMNNITNESR
FMBE. (AR 6]

B ~EaIItE, W SUPS,
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EEAVA LR

1. BHMERSIHIRITERSHMER SRR E AT
I RBIZ BRIN R RE AL,
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SR BRI ERNERE,
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5} %ﬁmmsﬁﬁmﬂiﬂiﬁ'—i SRR S Z BRI ERIIESS

[pIER 7]

B WerEBEEETESR. SO
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Ensure consistency. RfR—EIE.

I 1. Ensure consistency between elements of the mechanical system architectur- 1. BRI R S T E X SHM RS E RN I AN
al design and test cases included in the mechanical system integration test Bz [BRI—EUE.

2. BRI RS ERTAGE R RGN B SRR SR

specification.
2. Ensure consistency between test cases included in the mechanical system AR BRI —E4,

integration test specification and mechanical system integration test results. 3. FREE RN IR SRR AR S e pl SR IR e T IR IR 2 (8]
3. Ensure consistency between integrated mechanical items and recorded process A—EtE,

data according to the mechanical system integration strategy. 4. RERARIN S MR ST BRI —2E,

4. Ensure consistency between integrated mechanical items and the considered 5. B{RHUMEER NN R SEMNM RS2 BRI —EE,
mechanical system item. (SR 71
5. Ensure consistency between the mechanical integration test results and the a — RN @B, FHohEIT e ICRKIIERE,
integrated mechanical systems.
[OUTCOME 7]
u Consistency is supported by bidirectional traceability and can be demons-
trated by review records.

Summarize and communicate results. BEEIEER,
=B Summarize the mechanical system integration test results and communicate them — SENIMAFEMNINER, FSFAERNZEXE A8, R
to all affected stakeholders. [OUTCOME 8] 8]
u Providing all necessary information (e.g. test results, recorded process ELEHEHEREMXBTHFFELEEFEE (HIa0:
data) from the test case execution in a summary enables stakeholders to MRER. ICRIRER) | LMEREEX G FIRESR,

judge the consequences.
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The purpose of the Mechanical System Qualification Test Process is to ensure that the integrat-  HRZSZEMTTIENENSR . FBIREMTMESEE
ed mechanical system is tested to provide evidence for compliance with the mechanical system 7, LRGSR AZKRAGIEE,
requirements.

Process outcomes - as a result of successful implementation of this process: SRR - FRIEEX NI IENESRIT:

1. a mechanical system qualification test strategy including regression test strategy consistent 1. #3177 SIRBi+%F0& AT XIB—XENHER S SR IENLEE
with the project plan and the release plan is developed to test the integrated mechanical iR (EIELTNSEERR) . LU 2R S,
system; 2. IRV ES SIS EMAERE, ST T LRSI

2. a specification for mechanical system qualification test of the integrated mechanical system RESKIENREEE, LB G A MRS RIIEE:
according to the mechanical system qualification test strategy is developed that is suitable e 22 s Al 3I|'I| pneToas L o oy AN
to provide evidence for compliance with the mechanical system requirements; & gﬁ%gi;@;%%{g%ﬁm”*uﬁﬁﬁm’ B T AR RS

(= ) ) 7 Ny /

3. test cases included in the mechanical system qualification test specification are selected : il el . . . .
according to the mechanical system qualification test strategy and the release plan; 4. EAIEERA RO 7 ESAHWMERST, FHOF TR

4. the integrated mechanical system is tested using the selected test cases and the results of RGeS \ -
mechanical system qualification test are recorded; 5. @Y T RS R RSNMARSIEIENEAE RS2

5. consistency and bidirectional traceability are established between mechanical system re- BE—EEFIN @ ANERE, FRES TSRS MHER
quirements and mechanical system qualification test specification including test cases and [BJH9—UERDNN B Bl B AT
between test cases and test results; and 6. EE THMAGZEIRENRAER, FSMBEZIF)HEX

6. results of the mechanical system qualification test are summarized and communicated to all F5E3E,

affected stakeholders.

Output work products  §atl TYEF=8a [FXR]

08-52 Test plan (DVP) JMlizit%! [OUTCOME 1, 2, 6] 13-22 Traceability record iEficS [OUTCOME 5]
08-50 Test specification JMztFNSE [OUTCOME 2, 3] 13-04 Communication record ;4iBIC5 [OUTCOME 6]

13-50 Test result Mizt4E R [OUTCOME 4, 6] 13-19 Review record 1EERIE S [OUTCOME 5]
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Develop mechanical system qualification test strategy including a regression
test strategy.

Develop a strategy for mechanical system qualification testing consistent with

the project plan and the release plan. This includes a regression test strategy for
retesting the integrated mechanical system if a mechanical subsystem is changed.
[OUTCOME 1]

Develop specification for mechanical system qualification test.

Develop the specification for mechanical system qualification testing including test
cases based on the verification criteria according to the mechanical system test
strategy. The test specification shall be suitable to provide evidence for compliance
of the integrated mechanical system with the mechanical system requirements.
[OUTCOME 2]

Select test cases.

Select test cases from the mechanical system qualification test specification. The
selection of test cases shall have sufficient coverage according to the mechanical
system qualification test strategy and the release plan. [OUTCOME 3]

Test the integrated mechanical system.

Test the mechanical system using the selected test cases. Record the mechanical
system qualification test results and logs. [OUTCOME 4]

n See SUPJ for handling of non-conformances

n Capable test environment as defined in the test strategy needs to be avai-
lable for performing mechanical system qualification testing.

HIT BRI TNIHREETE R R R SN 5RES.

HT SRR IR AR TR -SRI MR S SR IEUITR
ZERIE A SN F RATIEE EAT, XB‘E’EEZMTY%\%}E;&E@EAJ
IHAIEIT RIS, (AR 1]

FRNMRASHEENRIE.

RIETMRSEIE R, FFAIMERSHIENAITTE (BEE
TIIEENGTULRA) . ZBRE T RHEMIWIMERS
BYMARGFRADER. (R 2]

SR,
MRS E R B, IR
IR R A oIS RS E. |
ML SERRAT LR,

A AR S,
SHEE. R 4

Bl FRATHILE, T SURY,

a /&' l"\jﬁﬁtgz?;jtmﬁiﬂ'] MEINEZ BTN RS ETS
3 7o

ICRNMAEFERIENE
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Establish bidirectional traceability. LERyA Pl D CIPER
E 1. Establish bidirectional traceability between mechanical system requirements and 1. AR SR ST R Z S & EM IS a0 L A
test cases included in the mechanical system qualification test specification. AN SN EEIRER R
2. Establish bidirectional traceability between test cases included in the mechanical 2. ZEI7H R G SR IENIE LT AN A SR A SIS
system qualification test specification and mechanical system qualification test MRS R 2 BRI [a B A,
results. 3. MRS AN SRS EMI MRS 2 BRI @ E]
3. Establish bidirectional traceability between the mechanical system qualification BB,
test results and the integrated mechanical systems. (AR 5]
[OUTCOME 3] 3] WERNEMHEEIFESE. —BIHFIRmo T,
n Bidirectional traceability supports coverage, consistency and impact
analysis.
Ensure consistency. iR —3E.
208 1. Ensure consistency between mechanical system requirements and test cases 1. RN R S ERINM R S SRR ST R B
included in the mechanical system qualification test specification. 2 BR—EE,
2. Ensure consistency between test cases included in the mechanical system 2. RN R S SR NE AL AU O SRS S8
qualification test specification and mechanical system qualification test results. ENE 5 R 2 B —EME,
3. Ensure consistency between the mechanical system qualification test results 3. IRV RS SN ERSEMM R TS 2 BRI—E
and the integrated mechanical systems. 1€,
[OUTCOME 5] (AR 5]
n Consistency is supported by bidirectional traceability and can be demons- n — RN OB, F @I e ICRKIERE,
trated by review records.
Summarize and communicate results. SEMSBEE.
1788 Summarize the mechanical system qualification test results and communicate them R2ZENIMEAEGZASIRENAESR, FSFES IR =EXG4
to all affected stakeholders. 18,
[OUTCOME 6] [F%SR 6]

B TREPRICRENZBIRCHAMBYUERES, LUER
miERTTFIRTEER,

u Providing all necessary information from the test case execution in a sum-
mary enables stake-holders to judg the consequences.
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MCE.1 Mechanical Component Requirements Analysis  HltfB{&ER 21T

The purpose of the Mechanical Component Requirements Analysis process is to establish the — # B+ ROITIIFENBRE . IVEEE =K,
requirements for the mechanical component.

Process outcomes - as a result of successful implementation of this process: B - RIEEX M IERERNT:
1. the mechanical component requirements are derived from the upper system requirements 1. HAZB{EE SRR R RSGTERIN L BERSL55H) ;
and upper system architecture; 2 SIVUMEBIFERUHTHSE, FOMNTEERME. MR
2. mechanical component requirements are categorized and analyzed for completeness, IRAIFME
e L NS S 3. S T AR TSRS TR SO EA0
) nyelchaC of mechanical component requirements on the operating environment is ana- 4, =N THURB RSO L2,
g : : - : - : 5 IREREEMW T HIMAEHER,
4. prioritization for implementing the mechanical component requirements is defined; o s oy D ’ .
5. the mechanical component requirements are updated as needed; 6. EMTJ:%%%%** Di&*ﬁ%ﬁ{#ﬁ?*ZlﬂE@;ﬁ EEWWE}@
6. consistency and bidirectional traceability are established between upper system require- PR §£¥7J:Ef?éﬁﬂ@Lxrl‘%WWfﬂEiH#ﬁ%ﬁ?ZIEHE’\]—%I'E
ments and mechanical component requirements; and consistency and bidirectional trace- FOX I AT IE A ;
ability are established between upper system architectural design and mechanical compo- 7. MBS, iHEFI ARSI ETRAE A TR,
nent requirements; 8. E THMEEMER, FHETEZNRZEXT 98,
7. the mechanical component requirements are evaluated for cost, schedule and technical
impact; and
8. the mechanical component requirements are agreed and communicated to all affected
stakeholders.
Output work products  §atl TYEF=&a [FER]
13-04 Communication record AiEIC5 [OUTCOME 8]  15-01 Analysis report S5 #iRes [OUTCOME 2, 3, 4, 7]
13-19 Review record FFERICHR [OUTCOME 6]  17-08 Interface requirements specification 317Kk H5E [OUTCOME 1]

13-21 Change control record ZXEE{xHIlic3 [OUTCOME 5,7] 17-ME04 Mechanical component requirements specification #14ZB{4-Esk415E [OUTCOME 1]
13-22 Traceability record 1BIfICHR [OUTCOME 1, 6] 17-50 Verification criteria J&11E/EEN [OUTCOME 2]



MCE.1 with 8 Base practices HALH

Specify mechanical component requirements.

Use the upper system requirements and the upper system architecture and changes

to the upper system requirements and the upper system architecture to identify the
required functions and capabilities of the mechanical component. Specify functional
and non-functional mechanical component requirements in a mechanical compo-
nent requirements specification. [OUTCOME 1, 5, 7]

o If the system requirements and the system architectural design refer to a

given operating environment, then the stakeholder requirements should be

used as the basis for identifying the required functions and capabilities of
the mechanic component.

Non-functional requirements may include e.g. production, maintenance,
logistic, environmental.

2]

Structure mechanical component requirements.

Structure the mechanical component requirements in the mechanical component

requirements specification by e.g.

* grouping to project relevant clusters,

+ sorting in a logical order for the project,

* categorizing based on relevant criteria for the project,

+ prioritizing according to stakeholder needs.

[OUTCOME 2, 4]

9 Prioritizing typically includes the assignment of mechanical content to

planned releases. Refer to SPL.2 BP1.

EXNAMAHTER.

R LERAT I LER GO N HEE SRR B4 a9

SRIREN). TNV R RA SRR BRI AE A e
PR,
PR 1,5, 7

’l ﬁD%%é}Eﬁ‘k%D%% SRR AEANEI TN, %B
. REBRIEARR TS TREIRBINMAR (P REThRE

JEIJJ‘“' MRS KO ARG, 4R, RN IAE,
2]

AN EETER,
ENIE A B I TR SR MAE ATk, Fa0:
 IRINBEHERERHTHA,

< ZINEZEEINFHE,

« EFIMBEREENH T2,

 ARIERISEE LD EE #1711[35‘6&?3FF

[BR 2, 4]

9 IR H R EE BEET MR B EA LT LI,
DASPL.2.BP1,
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MCE.1 with 8 Base practices

Analyze mechanical component requirements.

Analyze the specified mechanical component requirements including their interde-
pendencies to ensure correctness, technical feasibility, producibility and verifiability,
and to support risk identification. Analyze the impact on cost, schedule and the
technical impact. [OUTCOME 2, 7]

9 The analysis of impact on cost, schedule and quality supports the adjust-
ment of project estimates. Refer to MAN.3 BP5.

Analyze the impact on the operating environment.

Analyze the impact that the mechanical component requirements will have on inter-

faces of system elements and the operating environment. [OUTCOME 3, 7]

Develop verification criteria.

Develop the verification criteria for each mechanical component requirement that
define the qualitative and quantitative measures for the verification of a requirement.
[OUTCOME 2, 7]

B Veerification criteria demonstrate that a requirement can be verified within

agreed constraints and are typically used as the input for the development
of the test cases or other verification measures that should demonstrate
compliance with the mechanic component requirements.

Verification which cannot be covered by testing is covered by SUP.2.

0

Establish bidirectional traceability.
1. Establish bidirectional traceability between upper system requirements and
mechanical component requirements.
2. Establish bidirectional traceability between the upper system architecture and
mechanical component requirements.
[OUTCOME 6]

o Redundancy should be avoided by establishing a combination of the
approaches BP6.1 and BP6.2 that covers the project and the organizational

BP6

needs.

Bidirectional traceability supports coverage, consistency and impact
analysis.

HAH 150

SHRAERR.

DITEEXINMANTR (BRE(IREEREERER) |, LI
(RIEFME. BORAITIE, AIAEFIERIATIRIEME, FESHFNEIR
Bl DHTXIBLAS. BEEFBARRIFAE, [PLR 2, 7]

O WeK. HEHRSNNS TR TIREGAEIEE,

ZIMAN.3.BP5,
PIHETIHIRAIRZN.
%’fﬁm*ﬁéﬁﬁﬁﬂ%@ﬁ%éﬁgﬁﬁD%Diéﬁ%iﬁﬂ’ﬂ%ﬂlﬁ]o
HIEISIERAN,
SE—MUMAEAERGNTIEIEEN, TN EERIFIESA0EHE
FAFEKIGE, (AR 2, 7]
a SOUDENRIERR T BRI LA LIERILSR B E 1S EUSRILE,
HEEEHBIEUBEIF A 2 E BB S AT
ERAVIEIEERERYEI A,

O WiAAREEERIIER SUPE S,

[PLSR 3,

EEAVA IR

1. 23 FEEGFERMMAB AR R Z BRI rIEHRE,

[}25.2 %%}J:E—%%QE’@*D*Mﬁiéﬁ#—ﬁ-‘i—fKZl‘EﬂE’\JXRI‘D]EJJEWTEEO

0 LLBIE VR EREMARERAT5ABP6.1FIBP6.2
REHRTTIR.

O WREMEHRETESR. —HUEMRST.



MCE.1 with 8 Base practices HALHK

Ensure consistency. fRiR—EIE.
A8 1. Ensure consistency between upper system requirements and mechanical 1. IR EER R ERENME AT R 28—,
component requirements. 2. TR FER SRS MA AR R Z B —EE,
2. Ensure consistency between the upper system architecture and mechanical (AR 6]
component requirements. 9 —HERN OB, He BRI,
[OUTCOME 6]

9 Consistency is supported by bidirectional traceability and can be demons- m YR RS ERFDR S LRI RISA =TS, BB
trated by review records. A, RERERX S T RENRB MR 4 FEIIREFIRE
@ If the system requirements and the system architectural design refer to a 73
given operating environment, then the stakeholder requirements should be
used as the basis for identifying the required functions and capabilities of
the mechanic component.

Communicate agreed mechanical component requirements. B ERNRAESK,
AR Communicate the agreed mechanical component requirements and updates to SrERERSBE S EE AT B =Sk N B ==
mechanical component requirements to all relevant stakeholders. [OUTCOME 8] RKEOEHT, [FLER 8]
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MCE.2 Mechanical Component Design  #li#¢B{#i&it |_ KMigiB#Ee KNUVENERMACKERT ASPICE GUIDE 152

The purpose of the Mechanical Component Design process is to provide an evaluated design ~ #REZHIRENENS : A EETE T,
for the mechanical component.

Process outcomes - as a result of successful implementation of this process: BIERER - RAIEEEX M IERERNT:

1. a design is developed that describes the mechanical component; 1. FER T A AN

2. interfaces of the mechanical component are defined; 2. EN T B R ;

3. consistency and bidirectional traceability are established between mechanical component 3z~ 7 i i£R A B RANN LRI S H = [B)— B e AT e
requirements and mechanical component design; and consistency and bidirectional trace- AN BN T RSN B RS 2 BRI — S R
ability are established between upper system architecture and mechanical component FD]EJJ‘,E;W’IE' =7 -
design; and i -, _— — .

el 4 OETHWHALERT, FERBEZITEE,

4. the mechanical component design is agreed and communicated to all affected stakeholders.

Output work products i TEF=m [FXR]

04-ME02 Mechanical component design HliZB{Fi21i+ [OUTCOME 1,2] 13-04 Communication record ;&A@ ICH [OUTCOME 4]
13-22 Traceability record 1EHICH [OUTCOME 3]



MCE.2 with 6 Base practices HALH

Develop mechanical component design.

m Develop a design for the mechanical component using the functional and non-func-
tional mechanical component requirements including interfaces. [OUTCOME 1]
While developing the mechanical component design the requirements and data

relevant for production are identified and documented.

o Non-functional requirements may include e.g. price per unit, maintenance,
logistic, packaging, size, weight, manufacturability, environmental cons-

traints, design guidelines, modelling guidelines, failure times.

p Design for Manufacturing and Design for Assembly may be used to ensure

manufacturability.

Evaluate mechanical component design.
Evaluate the mechanical component design in terms of interaction, criticality, techni-

cal complexity, risks, measurability and verifiability. [OUTCOME 1,2]

9 The results of the evaluation can be used as input for test against mechani-

cal component design.

Verify mechanical component design.
Ensure that the mechanical component design meets all mechanical component

requirements. [Outcomes 4, 5]

o Verification of mechanic component design may include FEA, simulation, or

Product FMEA.

FRIMELRIT,

EFEIEE R A RS BRI B BRI A

WAERRIT, [RE 1

fﬁﬁmm@#&ﬁw,ﬂ%#xﬁmgﬁﬁm%m%xwa

=

O IEMESHRREAEED: BupE, &P R 8
RN, B, A, MSNER, RiHes, BE
fer, HhiERa.

0 HHISUAESREIRIT P ARARAT IS E.

THMENRAERZT.

MRE, K, ARERME. Ko, rIESERIEEsmE
XIMABHTTR TR, (PR 1, 2]

O THAERREEONEWUREB R

SSIEN BT,

NIRRT 2 ERAZINMAAT R, (AR 4, 5]
O VVRABRITINIERTREEEM: FEA. (AR MmFMEA,
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MCE.2 with 6 Base practices HASK 154

Establish bidirectional traceability. EIIWERENIE,
=228 1. Establish bidirectional traceability between mechanical component requirements 1. 237 2B (= RKFON LR EES1T 2 BRI a a8 i,
and mechanical component design. 2. MRS LR T AR Tt Z (BRI E alIEh
2. Establish bidirectional traceability between the mechanical system architectural 14,
design and mechanical component design. AR 3]
[OUTCOME 3] O X BP41RI BPA2EHTEE, BEMBMEAREE, #%

E%O
O WEREMERRTESRE. —SEMREDT

a Redundancy should be avoided by establishing a combination of the
approaches BP4.1 and BP4.2 that covers the project and the organizational
needs.

g Bidirectional traceability supports coverage, consistency and impact
analysis.

Ensure consistency. fRR—ETE.
1. Ensure consistency between mechanical component requirements and mechan- 1. BRI EE AN RERIR S 2 lan— &L,

ical component design. 2. R R SRS AV R AR R T Z BRI — 2%,
2. Ensure consistency between the mechanical system architectural design and (AR 3]
mechanical component design. ﬂ —HMEAN @B SIS, FFaEdEEICRRIER,
[OUTCOME 3]
p Consistency is supported by bidirectional traceability and can be demons-
trated by review records.
Communicate agreed mechanical component design. FESERNRAMET.

=208 Communicate the agreed mechanical component design and updates to the me- SBEBRFIZE=IBRx 5918 E AR AB LRI N XV B4
chanical component design to all relevant stakeholders. [OUTCOME 4] WITHERT, AR 4]
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MCE.3 Mechanical Component Sample Production  #/lfikéB{HERRSEF= |_ KMigiBEe KNUOVENERMACKERT ASPICE GUIDE 156

The purpose of the Mechanical Component Sample Production process is to produce a WU ERE R A T2 B 1Y 245 72 TE R B 2B s 20
mechanical component item that reflects properly the mechanical component design and WU = SREE RO LR AR TR,
mechanical component production strategy.

Process outcomes - as a result of successful implementation of this process: SRR - RRIEEEXMIIERNESRIT:
1. a mechanical component production strategy is developed, communicated to, and agreed 1. EESEIFSERT A —RITA. 8. AT 7 YEEE
on with all affected stakeholders, FERRR

2. mechanical component items are produced according to the mechanical component design, 2 ARiRH R4 F=H AR ETR
3

- bidirectional traceability are established between the produced mechanical componentand 5 RIBN B (A F=SE0E, S Fe N R LR E SRR

recorded process data according to the mechanical component production strategy; and S han S e ¥ =
consistency and bidirectional traceability are established between recorded process data E%IEUEEXX@?JJE#E EJE @luaiEfjﬂﬁ\é@ﬁumm’ﬁﬁiﬁ

. : REE (FHITR) ZER—EUEAIN e RlE B,
and the mechanical component production strategy (control plan), and i e = e e g e S
4. information gathered during production is communicated to all affected stakeholders. 4 PRI EIE R EIA AT R MRIRSIERT5 .

Output work products  §@H TYEF=S [FER]

11-ME02 Mechanical Component #1ii2E{E[OUTCOME 1,2]13-22 Traceability record [3] AIEMAMHEICS [OUTCOME 3]
19-MEO1 Production strategy 25/~  [OUTCOME 1] 13-04 Communication record ;4iB1C5 [OUTCOME 4]
13-MEO03 Production record &=7=125%  [OUTCOME 2,4]15-01 Analysis report S5 4T#ReEs [OUTCOME 4]

(Containing analyses results of e.g. suitability of chosen production method regarding effectiveness, timing, cost)

(PAEEOIER, W MEEFTEERENIE. HiE. AL EIERN)



MCE.3 with 6 Base practices

Develop mechanical component production strategy.

Develop a strategy for production of the mechanical component item. The me-
chanical component production strategy shall be consistent with the mechanical
component design, project plan (e.g. estimation of number of built items needed),
release plan (e.g. definition of releases and their content), and test strategy (e.g.
mapping of test methods to releases). [OUTCOME 1] The mechanical component

production strategy may contain the definition of the production method(s), verifica-

tion method(s) (control plan).

Agree on mechanical component production strategy.

Communicate the agreed mechanical component production strategy between all

involved stakeholders (e.g. engineering, sample shop, production). [OUTCOME 1]

o The communication of the mechanical component production strategy to

suppliers is handled by ACQ.4 Supplier monitoring.

Ensure and support production of mechanical components.

Ensure and support production of mechanical component items according to:

+ the mechanical component design

+ mechanical component production strategy

+ the requirements and data relevant for production.

Record process data according to the mechanical component production strategy.

[OUTCOME 2, 4]

g Production here means only sample phases (e.g. prototype building, prese-
ries production) and does not cover the process of industrialization.

HUTEH B SREE.

FIENMABA TR, HURARHE RSN SH AR
it BUETHR (EHRFIAABRIEE) . Kfhitd (WA
EXREAZR) MERE (D EEIAmRIRET) FiF—
M. PR WA HEREREENE~R%E, WIEEE (
EHElE) BENX.

L9TEN B EF=SRRS.
SHBMRXIRIEERTT GNTEM, MFalh, £5) 98
TENWARAEFRRE, (AR 1]

(1 *Jl’rﬁkfﬂﬁi*ﬁﬁi'ﬁ{ tR7 Y2088 FRACQ 4L R g 5

Ft44

iﬁﬁ#ﬁﬁmméﬁﬁﬂii“a
HRIEAN SRS RF IR A TR

* PUABHRLT

« HURER (AR

- SRR RAIAE,
RIENMAR A RESICRISIEETE.

(PSR 2, 4]

O XENEFMIEFENER REEE, &) BAaE

TulfEidrE,
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MCE.3 with 6 Base practices HATHK

Establish bidirectional traceability. B aE AT,
228 1. Establish bidirectional traceability between mechanical component production 1. TN B A - SR RO 2B R 1T 2 (BRI [ o] 181
strategy and mechanical component design. IEE,
2. Establish bidirectional traceability between the produced mechanical compo- 2. IRIEN AR e = B IR E N A T BV LB A DI E R0 E
nent item and recorded process data according to the mechanical component HOEZ BN C Bl 18R,
production strategy. 3. BV ICFEANIIEEUEAV UM A A T=ERRE (I=FH) 28]
3. Establish bidirectional traceability between recorded process data and mechani- E]’]iyr‘]—ﬂ EiAME,
cal component production strategy (control plan). (AR 3]
[OUTCOME 3] 9 WEREHEETEESER. —SEFMS DT,
p Bidirectional traceability supports coverage, consistency and impact
analysis..

Ensure consistency. R(R—EIE.
E 1. Ensure consistency between recorded process data and mechanical component 1. H&{FICRHNTIESUEFINIMAAEEF=5518 (5tR) 28

production strategy (control plan). BO—30i

2. Ensure consistency between produced mechanical component item and record- 2. mﬁmﬁiﬁ{-’ti*‘”Hﬂﬁﬁ{xiﬁE’JmfﬂziﬁﬁlﬁmﬂiE’j 52
ed process data according to the mechanical component production strategy. iR BRI —EU4E,

3. Ensure consistency between recorded process data and mechanical component 3. E%WB:T%EI’J SFEHCEANI ARG T608 (2FhtE)) =8
production strategy (control plan). —,

[OUTCOME 3] [ﬁi% 3]

o Consistency is supported by bidirectional traceability and can be demons- 9 — BN EEnERES 1, FanE s IR IERE,
trated by review records.



MCE.3 with 6 Base practices HALHK

BP6

Provide feedback to all affected stakeholders

Communicate information gathered during the production of the mechanical compo-

nent to all affected stakeholders.

[OUTCOME 4]

These information may contain:

+ Capability of chosen production method

+ Manufacturability of the mechanic component
* Improvement potentials for future releases

* Process data and information

a See SUPJ for handling of non-conformances

9 The communication of information mentioned above is handled by ACQ.4
Supplier monitoring in case of production at a supplier’s site

Affected stakeholders may be:
* Industrialization

+ Series production

* Mechanical engineering

* Project management

AR EX TR RIR.

E—E;g% ]ﬁ%ﬂl‘ﬂ] AIRIE AR TS B AT T U ERRYE R,
IHEE R RERE:

* GEFREFTTRRIRES

* PUREBFRIRTBIE Mt

 RFAIDRIHE

- RHEHIESES

@ THEHILE, JISUPS,

O DRRRISSINRA ACQ4 M REISIEE, LIS

A= 7 Ta
ERMRINImBXR S RIRER
« Tk
* RIWLERS
* JUTAE
- IMEEE
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MCE.4 Test against Mechanical Component Design

TN AR AR R

The purpose of the Test against mechanical component design process is to test the mechani-

[/KM%E%@@ KNUVENERMACKERT ASPICE GUIDE 160

SPAAHRIHRAIRRYE . MY IMABHIR, LURSmA

cal component item to provide evidence for compliance of the mechanical component item with (AT S LB THIER,
the mechanical component design.

Process outcomes - as a result of successful implementation of this process:

1.

2

Output work products S TYEF=5a [REER]

a strategy for test against mechanical component design including regression test strategy
is developed;

. a specification for test against mechanical component design is developed according to the

strategy for test against mechanical component design that is suitable to provide evidence
for compliance of the mechanical component item with the mechanical component design;

. test cases included in the test specification for test against mechanical component design

are selected according to the test strategy for test against the mechanical component
design and the release plan;

. the mechanical component item is tested according to the strategy for test against mechan-

ical component design and the test specification for test against mechanical component
design and the results are recorded;

. consistency and bidirectional traceability are established between the mechanical compo-

nent design and the test specification for test against mechanic component design as well
as between the test specification for test against mechanical component design and test
results; and

. results of the test against mechanical component design are summarized and communicat-

ed to all affected stakeholders.

TIERR - BINSEEX NI ERIERINT

1. LT T BRI RIS E NI A AR ITAYSRES

2. ARIESIUAR AT IRAIERES, ST 7 IR RN
HAE, LUETRHENMAEA T SHMAHRITISIEE

3. IRIEXMAR R OR AT SRS AR TR, 1668 7 XJ4H
AT AT AL SRS

4 AREXIUIAE AR SIS, WA UMA
IN, FACRER,

5. 857 7 HIMAA MR AR ARSI A B 2 [BIRY
—EUERIN e ENERE, FESL 7 IR TR
AEEAIIAER < BRI R FIE MBI

6. %2;7Xﬂﬂ’fﬂiéﬁ#ﬁﬁﬁ'iﬂﬂiﬁﬁ’\]éﬁ%, FEErEZInR AR

AN

08-50 Test specification ;N HE [OUTCOME 2] 13-19 Review record 1FEICHE [OUTCOME 3,4]
08-52 Test plan Uizt [OUTCOME 1] 13-22 Traceability record 1Efi2 S [OUTCOME 4]
13-04 Communication record ;418125 [OUTCOME 5] 13-50 Test result JMiz{Z55R [OUTCOME 3, 5, 6]



MCE.4 with 7 Base practices HALHK

BP4

Develop strategy for test against mechanical component design including
regression test strategy.
Develop a strategy for test against mechanical component design including regres-
sion test strategy for retest if the mechanical component design is changed. The
test strategy shall define how to provide evidence for compliance of the mechanical
component item with the mechanical component design. [OUTCOME 1]

o The test strategy shall contain a planning of needed items for testing and

the allocation of tests to be performed within different releases. The needed

amount of items for dedicated tests shall consider that random and syste-
matic faults have to be detected.

Develop test specification for test against mechanical component design.
Develop test specification for test against mechanical component design including
test cases that are suitable to provide evidence for compliance of the mechanical
component item with the mechanical component design according to the test
strategy. [OUTCOME 2]

Select test cases.

Select test cases from the test specification for test against mechanical component
design. The selection of test cases shall have sufficient coverage according to the
test strategy for test against mechanical component design and the release plan.
[OUTCOME 3]

Test mechanical component item.

Test the mechanical component item using the test specification for test against
mechanical component design according to the strategy for test against mechanical
component design. Record the test results and measured values. [OUTCOME 4]

a See SUP9 for handling of non-conformances.

2]

Capable test environment as defined in the test strategy needs to be avai-
lable for performing test against mechanical component design.

HlIE BRI MK SRISTER R RAB MR L RISREE.

FNTEE SRR EER, IUMAHRITHITETAY
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rEEE,
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MCE.4 with 7 Base practices

BP6

Establish bidirectional traceability.
1. Establish bidirectional traceability between the mechanical component design
and the mechanical component test specification for test against mechanical

component design.

2. Establish bidirectional traceability between the test results and tested mechani-

cal component items.

3. Establish bidirectional traceability between test cases included in the mechanical

component test specification and mechanic component test results.
[OUTCOME 5]

@

Bidirectional traceability supports coverage, consistency and impact
analysis.

Ensure consistency.
1. Ensure consistency between the mechanical component design and the test

specification for test against mechanical component design.

2. Ensure consistency between the test results and tested mechanical component

items.
3. Ensure consistency between test cases included in the mechanic component

test specification and mechanical component test results.
[OUTCOME 5]

®

Consistency is supported by bidirectional traceability and can be demons-
trated by review records.

Summarize and communicate results.

Summarize the test results and communicate them to all affected stakeholders.
[OUTCOME 6]

o

Providing all necessary information from the test case execution in a sum-
mary enables stakeholders to judge the consequences.

B 162

EEAVAP PSR S
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MCE.5 Test against Mechanical Component Requirements

The purpose of the Test against Mechanical Component Requirements process is to test the
mechanical component to provide evidence for compliance of the mechanical component with
the mechanical component requirements.

[/KMFE“E%@@ KNUVENERMACKERT ASPICE GUIDE 164

SIAAHRRAGNUIIZAERIR . WEHRAES, LU
WAL EVURAGF=RATIEHE,

Process outcomes - as a result of successful implementation of this process:

1. a strategy for the test against mechanical component requirements including regression test
strategy consistent with the project plan and the release plan is developed;

2. a specification for the test against mechanical component requirements is developed
according to the strategy for the test against mechanical component requirements that is
suitable to provide evidence for compliance of the mechanical component with the mechani-
cal component requirements;

3. test cases included in the test specification for the test against mechanical component
requirements are selected according to the test strategy for the test against mechanical
component requirements and the release plan

4. the mechanical component is tested according to the strategy for the test against mechan-
ical component requirements and the test specification for the test against mechanical
component requirements, and the results are recorded;

5. consistency and bidirectional traceability are established between the mechanical com-
ponent requirements and the test specification for the test against mechanical component
requirements as well as between the test specification for the test against mechanical
component requirements and test results; and

6. results of the test against mechanical component requirements are summarized and com-
municated to all affected stakeholders.

Output work products §8iH TEF=fa [FXR]

08-50 Test specification SRIHISE,
08-52 Test plan Miztit%!
13-04 Communication record AE@ICHR

[OUTCOME 2]
[OUTCOME 1]
[OUTCOME 5]

TIERR - BINSEEX NI ERIERINT

1. HIE T ST A T IFN AT B —EEI I U B A Skt hY
5iE (B4ELANNLSRES) ;

2. IRIESIH AR (KBRS, HURE 7 XIH R (4K
E’Jiﬂﬂiﬁﬁ@%ﬁﬁi, PUE B U A ST SR A5k AY
UEE;

3. IRIESH R A B R AN SRS F O A DL R, 1558 7 IR
AR AL A AN AR ;

4, Eﬁiﬁiﬂfméﬁﬁ%ﬁ?ﬁ@iﬂmﬁa@%Hﬁ%ﬂimUiitim%imUiitffoﬁEéﬁffF,
HICRER,;

5. AR A SR FNRI AR (A SRR AT A B [B)AY
—EEFN A RB A, FREESL XN mAR AR SRS AT
I EREEAINI 45 58 2 (SR — B4R [ BB At ;

6. ,%;J'éiTWrﬁiéB#F%fKimUiﬁ%%, HEFESE 0 =mBxs
AN

13-19 Review record 1FEICH [OUTCOME 3,4]
13-22 Traceability record 1BHfiCHR [OUTCOME 4]
13-50 Test result MliztsS [OUTCOME 3, 5]



MCE.5 with 7 Base practices HALHK

Develop strategy for the test against mechanical component requirements HIESIERI NN SR ERASN AT RIS,
m including regression test strategy. BT SIBE T IFR R BT RSO AAE 4Rkl A SR
Develop a strategy for the test against mechanical component requirements consis- B8, 1Z5REEFEMTSERT, HUBEENLRIEIT NS
tent with the project plan and the release plan. This includes a regression test strat- %, [5752 1]
egy for retesting the mechanical component if it has been changed. [OUTCOME 1] o MRS ESERE AT, BPLIRER NN 54,
€ The test strategy shal include a plan of which items need to be tested and TR S ECRITTRY. e M AOER R S NE RV /NBETS
the allocation of tests to be performed within different releases. The needed 2 IR E R B G,
amount of items for dedicated tests shall consider that random and syste-
matic faults have to be detected.

Develop test specification for the test against mechanical component require- FF&EXIHABEHER M EI X H05E,

m ments. RIRMAREE, FrARBEIMAGFR SRS AOFDLE
Develop test specification including test cases for the test against mechanical B RN MBS SVRA GRS A RUEISE., (5
component requirements that are suitable to provide evidence for compliance of the 52 2]
mechanical component with the mechanical component requirements according to
the test strategy. [OUTCOME 2]

Select test cases. N ARG,

ﬂ Select test cases from the test specification for the test against mechanical com- I EAEl == W aw A Enabvive = = L S e g
ponent requirements. The selection of test cases shall have sufficient coverage BEERNN RIS AT NS, PmEERNL BN ESE
according to the test strategy for the test against mechanical component require- BENEER, [R5
ments and the release plan. [OUTCOME 5]

Test the mechanical component. i b= o
=288 Test the mechanical component using the test specification for the test against HEIEEVIA AR AR, ERTHImER =S H N
mechanical component requirements according to the strategy for the test against ST REZELE, [FLEE 3]

mechanical component requirements. Record the test results and measured values. HATRHIRNE . T SUPY
[OUTCOME 3] 0 ~H5 THOSMEE, T o
@ See SURY for handing of non-conformances. M 2E0E ch7E Y ARSI PSR AT R T ARt
MR T,
9 Capable test environment as defined in the test strategy needs to be avai-
lable for performing test against mechanical component requirements.
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MCE.5 with 7 Base practices HEAFLK 166

Establish bidirectional traceability. B WA TLERE,
E 1. Establish bidirectional traceability between the mechanical component require- 1. Z2 37 MZEAEERFIG T A A E SNSRI E 2 [ars
ments and the test specification for test against mechanical component require- G ER N
ments. 2. B IHARE AT KATE AT AN 5 R 2 BRI
2. Establish bidirectional traceability between the test specification for the test EERER N
against mechanical component requirements and test results. 3. S MAB A SR N A RADI AN AR I B RIXL
3. Establish bidirectional traceability between the mechanical component qualifica- EEBER!: R
tion test results and the tested mechanical component items. (AR 4]
[OUTCOME 4] (4] WEAEMEEIhFERE. —SMARIo1T,
9 Bidirectional traceability supports coverage, consistency and impact
analysis.
Ensure consistency. TRER—EIE,
=208 1. Ensure consistency between the mechanical component requirements and the 1. BRI A ERFDI VMBS M AR H e 18)AY
test specification for the test against mechanical component requirements. —,
2. Ensure consistency between the test specification for the test against mechani- 2. F{EXIH LRSS AT LI EIt S R 2 | —3
cal component requirements and test results. 15,
3. Ensure consistency between the mechanic component qualification test results 3. BRI UZE/AESHE NI S RADNGS AN B AT B9 —
and the tested mechanical component items. M,
[OUTCOME 4] (AR 4]
9 Consistency is supported by bidirectional traceability and can be demons- a — RN OB RS, F @I e ISR,
trated by review records.

Summarize and communicate results. .L,‘_nﬁlﬁilﬁ ER.
Summarize the test results and communicate them to all affected stakeholders. BEMRER, FERESA=BERE A8, [ 5]
[OUTCOME 5] 0 EREPRIREUXBARTIIESERES, LUER

g Providing all necessary information from the test case execution in a sum- ﬁ-ﬂg;&fjﬂ_ﬁ_ui
mary enables stakeholders to judge the consequences.
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Process capability Level 1: Performed process 3IREENFR1%K%: SHITHIIZE [ KMigiBEe KNOVENERMACKERT ASPICE GUIDE 168

The implemented process achieves its process purpose. The following process attribute EHTROS AL ES R, U NIRREMEIEIRX &SRR
demonstrates the achievement of this level m
PA 1.1 Process performance process attribute BiEiEd iR

The process performance process attribute is a measure of the extent to which the process TR E TR RS IIEBSLIREEN—FMESZS, =E&1X

purpose is achieved. As a result of full achievement of this attribute: iz EERE R T
a) the process achieves its defined outcomes a) ITFESCIIEE VAR R

Generic practices 1.1.1 EEsER 1.1.1
Achieve the process outcomes [ACHIEVEMENT a] SIS IERRR. [5FE a)
Achieve the intent of the base practices. SCIIEARSLRAIEEL,
Produce work products that evidence the process outcomes. S RGIERRITRE A SRAY T1EF= AR

Generic resources BRER

Resources are used to achieve the intent of process specific base practices [ACHIEVEMENT a] {3 RLASCINS IR EE AL AV E B 5T a]



Process capability Level 2: Managed process SIEEENZER24: SEERNITE [” KMig5® KNUVENERMACKERT ASPICE GUIDE

The previously described Performed process is now implemented in a managed fashion DIEBIERIAE, Tk, MSIsfiEZE) kLhEpiApEiTas
(planned, monitored and adjusted) and its work products are appropriately established, con- 32, FHENELHIEEY. ESFI4EPIZS IR TE~ R, LSRR

trolled and maintained. The following process attributes, together with the previously defined M 55eaEE Y AR Bt —e S IR AR 289k RS
process attribute, demonstrate the achievement of this level:

PA 2.1 Performance management process attribute LEEEIEEHE

The performance management process attribute is a measure of the extent to which the perfor- *}j’ﬁj’éﬁL&% R IR T B IR IEEE S,
mance of the process is managed. SRMIZIITEEENERT:
As a result of full achievement of this process attribute: ) 08 TS RRRYSCiE B R,
a) Objectives for the performance of the process are identified; b) 1% 7 IIFRAYSLNE;
b) Performance of the process is planned; ) WSt T IR RSN ;
)
) i

¢) Performance of the process is monitored; B T SRS R

d) Performance of the process is adjusted to meet plans; W SRR OE T T IR AR AR
1418 TIEA=E /\J\

c
d
e) Responsibilities and authorities for performing the process are defined, assigned and e

communicated; f) /‘EQTM —-WEE,JA)\L/LETTH N,

f) Personnel performing the process are prepared for executing their responsibilities; 0)1R%1. 2=Zft. PEHER THIITTEMENRRIGEE,

g) Resources and information necessary for performing the process are identified, made h EET2 'ﬁﬁZIEﬂEU}zD LA R B 2080 0B AR HBAYER SR 7
available, allocated and used; o8

h) Interfaces between the involved parties are managed to ensure both effective communica-
tion and clear assignment of responsibility
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Generic practices 2.1.1 - 2.1.3 iBFESERE 21.1-21.3

Identify the objectives for the performance of the process. [ACHIE- IR R BR. [T a)
m VEMENT a] HEFE3REHE KRB B iR,
Performance objectives are identified based on process requirements. TE M IIFELhEAYEE,
The scope of the process performance is defined. TEIRBISEhE BRI B SRR FILIER,
Assumptions and constraints are considered when identifying the performance o SChE BRI EE
objectives. (1) e SE X mE ENR TIF~mAvE 1,

@ Performance objectives may include (2) ISIZAYE AR IE]SARR,
(1) timely production of artifacts meeting the defined quality criteria, 3) ﬁ?ﬁ;ﬁ'\]ﬁﬁﬁ ;
(2) process cycle time or frequency (4) I2RIBR,
(3) resource usage; and Z /R AR =10 ata12e B ER SO
(4) boundaries of the process. 9 ?:/ FORBARIR. T{EERAEEHHEXAISESEE

o
a At minimum, process performance objectives for resources, effort and
schedule should be stated.

Plan the performance of the process to fulfill the identified objectives. it{Iidi2RISEHELAHEEIRBIBBR. (57 b)
E [ACHIEVEMENT b] BT RS EAT L,

Plan(s) for the performance of the process are developed. TENITFESCHERYEER,

The process performance cycle is defined. SN IS FE LIV EE E EERE R,

Key milestones for the performance of the process are established. eI IEsCEE e,

Estimates for process performance attributes are determined and maintained. TENISFEEIAESS.

Process activities and tasks are defined. ENXHERHSIREONTEEE—3.

Schedule is defined and aligned with the approach to performing the process. XS TEr= A,

Process work product reviews are planned.

Monitor the performance of the process against the plans. [ACHIE- &BEitRl, MiETIRRYsEE. (AEE o
m VEMENT ¢] RIET I TIIRR,
The process is performed according to the plan(s). WIIT IR LA RIA R TR RIS R AR B T sERd mE.
Process performance is monitored to ensure planned results are achieved and to
identify possible deviations.



Generic practices 2.1.4 - 2.1.7

B 214 -21.7

GP
21.7

Adjust the performance of the process. [ACHIEVEMENT d]

Process performance issues are identified.

Appropriate actions are taken when planned results and objectives are not achie-
ved.

The plan(s) are adjusted, as necessary.

Rescheduling is performed as necessary.

Define responsibilities and authorities for performing the process.
[ACHIEVEMENT e]

Responsibilities, commitments and authorities to perform the process are defined,
assigned and communicated.

Responsibilities and authorities to verify process work products are defined and
assigned.

The needs for process performance experience, knowledge and skills are defined.
Identify, prepare, and make available resources to perform the pro-
cess according to plan. [ACHIEVEMENT f, g]

The human and infrastructure resources, necessary for performing the process are
identified made available, allocated and used.

The individuals performing and managing the process are prepared by training,
mentoring, or coaching to execute their responsibilities.

The information necessary to perform the process is identified and made available.
Manage the interfaces between involved parties. [ACHIEVEMENT h]
The individuals and groups involved in the process performance are determined.
Responsibilities of the involved parties are assigned.

Interfaces between the involved parties are managed.

Communication is assured between the involved parties.

Communication between the involved parties is effective.

ARG TERYSCRE. (Rt d]

IRBE AZSE BRI,
ERIRVERMBERRBEIARNS, REUESAY T80,
WERT, R,

DER, ETHER.

EXITISIERYERSFIER. (Aot e

EX. DEAIBHIITIIERYERE. AEFINR,
ENXF D ECILIEISRE TR maRYERER AR,
EMXITIELIEFRERIENE, FMRFIFREE.

AR, ESFHREFELMGTIVTER. (Al o]

Rl 2. DECHHERIEI TR ADTIEMIRIER R,
BRI, ESEiES, EFARUETETHIEIEIIIE
HRE,

IRBIFHR I TITIZRBRYER.

EES5HZENEO. [AEh
HEITRE SRS R AI A RFNREHAK,
PES5SRIERER.
BIES 55 2RO,
RIES 575 ZERDIE,
RIS 573 ZERIB LB,
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PA2.1 Consistency Diagram —Z{I$EFE ASPICE GUIDE 172
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PA 2.2 Work product management process attribute

TEmEREREE

The work product management process attribute is a measure of the extent to which the work T {Fr= REENFEEEEXNIIREMI T/~ R T E LS EN
products produced by the process are appropriately managed. As a result of full achievement of (2ERyES, =2 AMIZIIEE ISR T
:‘)';F;rou‘:‘::;::gb;tf t:he work products of the process are defined; ) B TR TFERHIMR

by - P | - b) X T TR RIS SRR
b) Requirements for documentation and control of the work products are defined; ) SRR, SRR T T
c) Work products are appropriately identified, documented, and controlled; - 2 A= 5 Feam; N D
d) Work products are reviewed in accordance with planned arrangements and adjusted as /f:%;ﬁ:zu NLHARTE T T m, FHRIEFSZREE T T m

e

necessary to meet requirements.

p Requirements for documentation and control of work products may include require-
ments for the identification of changes and revision status, approval and re-approval
of work products, distribution of work products, and for making relevant versions of
applicable work products available at points of use.

o ST mAISOEHAIERIRI TR &R TEMEITIK
SANRA, T mbItuERE, T miink, &
= ﬁﬁﬁﬁﬁmﬁi\ﬁéml{’ﬁﬁ‘quﬁ7fE%H&$

9 $ TNV meBid I iZARIA T2 B IR

p The work products referred to in this clause are those that result from the achievement
of the process purpose through the process outcomes.

Generic practices 2.2.1 WAEE 2.2.1

E Define the requirements for the work products. [ACHIEVEMENT a] EXTEFRRIER, (At a)

The requirements for the work products to be produced are defined. =BT Er-mIESK,
Rquirem.ent.s may include defining contlents _qnd structure. RO EIFERNBIEHEIEN.,

Quality criteria of the work products are identified. ORI TR R RS &N,

Appropriate review and approval criteria for the work products are defined. £V TVERZ 0TS 24 R RO N



Generic practices 2.2.2 - 2.2.4

products. [ACHIEVEMENT b]

Requirements for the documentation and control of the work products are defined.
Such requirements may include requirements for

(1) distribution,

(2) identification of work products and their components and

(3) traceability.

Dependencies between work products are identified and understood.
Requirements for the approval of work products to be controlled are defined.

m Identify, document and control the work products. [ACHIEVEMENT c]

E Define the requirements for documentation and control of the work

The work products to be controlled are identified.

Change control is established for work products.

The work products are documented and controlled in accordance with requirements.
Versions of work products are assigned to product configurations as applicable.

The work products are made available through appropriate access mechanisms.
The revision status of the work products may readily be ascertained.

Review and adjust work products to meet the defined requirements.
E [ACHIEVEMENT d]
Work products are reviewed against the defined requirements in accordance with
planned arrangements.
Issues arising from work product reviews are resolved.

iBHIsCR 2.2.2-2.24

EX TP RASHIERIRER,. (Al b]

EX T RIEUAIEHIRITER, 1ZHRAIBELUTEX:

ok,
() TFF= R R EEHIRR,
(3) IEHAME,

IRBIFIERR TP m 2 [BRIIRER &,
ENFBEEFIN TIEr-mAIfEER R,

7R, R TE=R. [Ael d
RBIBEEHIRI TIE .

223 TAFF maAY e Bz,

WRIEFE RS AN S T Er =,

DB LA mANRAZERRY mEcET.
BSESANHEE, B TIE .

TR mRYET IR R TREED A E PR
AR T RIABEENITER, (ARl d]
IETIROZHE, IR MAIFTRITFE TR~ .
R AR it e R AR,
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Process capability Level 3: Established process i3TEEEISER3%: SEIIAITIE [” KMigiBEe KNUOVENERMACKERT ASPICE GUIDE 178
The previously described Managed process is now implemented using a defined process thatis SoiARIE ESIERNIRE, HE ;iﬂﬁﬂﬁgﬁ%ﬁ’jeiﬁya’ﬁ_&%,g

capable of achieving its process outcomes. The following process attributes, together with the 35, LI MISIEEMES EHICEN ANIIZEN, EBIAMIZE
previously defined process attributes, demonstrate the achievement of this level: 95 -

PA 3.1 Process definition process attribute HEENIEREE

The process definition process attribute is a measure of the extent to which a standard process 32T M IT TR B R4 ET IR SIS BT IS IRHIE 2 A9
is maintained to support the deployment of the defined process. As a result of full achievement EfES, =AY IZEMEISRIN T

ofthis process afiroute: o - 8) ENFHEN TIRETIE, RS ANEEIEE. SR TS
a) A standard process, including appropriate tailoring guidelines, is defined and maintained that RTHTEINCE N TR EATTE

describes the fundamental elements that must be incorporated into a defined process; AR oo L
b) #HE T inEIT R S EME RN E

b) The sequence and interaction of the standard process with other processes is determined. ho P N N
c) Required competencies and roles for performing the process are identified as part of the o) IRBI TR RRIRE IR E, (FIhnEIRRRI—RES

standard process; d) IRB T HATII IR R EMIR eI TEINE, (EAtREITIEN
d) Required infrastructure and work environment for performing the process are identified as —#B7;
part of the standard process; e) I 7 IIEIENE I IERMNEER FEE.

e) Suitable methods and measures for monitoring the effectiveness and suitability of the
process are determined.

&
4}

Generic practices 3.1.1 FHSERE 3.1.1

Define and maintain the standard process that will support the deploy- ENXFI4PFIFHETIE, RIS EGIEMIEE, (AL a)

ff: ment of the defined process. [ACHIEVEMENT a] F RGP EEEAI R TR ET R,
B A standard process is developed and maintained that includes the fundamental TNEEIRIRBEE IR EF IR,
process elements. RiE R s S/ SR LS I 2 a9t

The standard process identifies the deployment needs and deployment context. R EE SRS BIEEIIEE,
Guidance and/or procedures are provided to support implementation of the process

as needed.

Appropriate tailoring guideline(s) are available as needed.



Generic practices 3.1.2- 3.1.5

B 3.1.2-3.1.5

GP
314

Determine the sequence and interaction between processes so that
they work as an integrated system of processes. [ACHIEVEMENT b]
The standard process’s sequence and interaction with other processes are deter-
mined.

Deployment of the standard process as a defined process maintains integrity of
processes.

Identify the roles and competencies, responsibilities, and authorities
for performing the standard process. [ACHIEVEMENT c]

Process performance roles are identified

Competencies for performing the process are identified.

Authorities necessary for executing responsibilities are identified.

Identify the required infrastructure and work environment for perform-
ing the standard process. [ACHIEVEMENT d]

Process infrastructure components are identified (facilities, tools, networks, meth-
ods, efc.).

Work environment requirements are identified.

Determine suitable methods and measures to monitor the effective-
ness and suitability of the standard process. [ACHIEVEMENT e]
Methods and measures for monitoring the effectiveness and suitability of the
process are determined.

Appropriate criteria and data needed to monitor the effectiveness and suitability of
the process are defined.

The need to conduct internal audit and management review is established.
Process changes are implemented to maintain the standard process.

REIREZANIRFNRZE, FEliE— M EREERAR

iBE. [pHL D]
HE BT S EMII RN E,
AR ESIERENEENAIIRE, 4HPIEREMN.

IRRIRITIRES IZR M EGHEEND. BRSMNA. (Al d
BT ERI A e,

RBIHI T RZAIBES T

IRBIHFATER SR TERINR

AR TR IR PR R A BN TEIRIR.  [plsl d]

IRpIEEEMRIEES (8F. TR, WK, TEF) .
RB TIFRNER R,

ﬁ%z’%ﬁiﬁﬂgﬁiﬁﬂﬁiﬂéﬂﬁiﬂﬁﬁﬂﬁﬂgﬁﬁﬁﬂiEFE'Ii. 124
o e

eI ER B EALE RIS AEE,

EX TR EAIE R B ANE SR AENAIEE.
2 e S IR EERIR 2.

W2 ESEISE, P RETE.
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PA 3.2 Process deployment process attribute HiESECiEEM 180

The process deployment process attribute is a measure of the extent to which the standard HIEEEIRRERER, WinEIRREAEE NI EH I TERE ML
process is deployed as a defined process to achieve its process outcomes. As aresultof full I ELTIZREHIEENES, =2k tiEEMINSRNT:

achievement of this process attrbute: ) BT IE S AR AOR SU A SO IR A B T B URR,

a) A defined process is deployed based upon an appropriately selected and/or tailored standard
) P ploy pon an appropriately b) S BRI T B A R T B . EREAORUR,

process; )7
b) Required roles, responsibilities and authorities for performing the defined process are assi- o BETEIANHE. BIINER, ARBENIUTESENIIRE,
gned and communicated; d) Tm1 PDEFER T B TN TSRS R I 515
¢) Personnel performing the defined process are competent on the basis of appropriate educa- ~ =.;

tion, training, and experience; o) IRME. BIRAIMER T DR I TRIFT AR AR RN T
d) Required resources and information necessary for performing the defined process are made ~ IRis:

avallable, alocated and used; | | ) BEEFFIT TIESRSIE, (MBI HM0RN, LIER
e) Required infrastructure and work environment for performing the defined process are made TIEREEMIENN, TR LSS TiE,
available, managed and maintained;
f) Appropriate data are collected and analysed as a basis for understanding the behaviour of
the process, to demonstrate the suitability and effectiveness of the process, and to evaluate
where continual improvement of the process can be made.

Generic practices 3.2.1 - 3.2.2 BHECkE 3.21-3.2.2

Deploy a defined process that satisfies the context specific require-  EPESENIZE, ZCENIEREERIFEIENSESS
m ments of the use of the standard process. [ACHIEVEMENT a] B3R,

The defined process is appropriately selected and/or tailored from the standard (Rt al

process. MIREIT TS HithiEsR F/5 HEEENITE.

Conformance of defined process with standard process requirements is verified. WiFEENIESMEIRRERI—EUE.

Assign and communicate roles, responsibilities and authorities for ﬁE#ﬂi@iEEz’E)‘(ﬁEm TR, BRSEFBER. [AiHt b
m performing the defined process. [ACHIEVEMENT b] HEFIAEEE I ERTINAE,

The roles for performing the defined process are assigned and communicated. DBECAN DB EE X IR TR AVERESFIAR .

The responsibilities and authorities for performing the defined process are assigned

and communicated.



Generic practices 3.2.3 - 3.2.6 1EFECRE 3.2.3-3.2.6

m Ensure necessary competencies for performing the defined process. TRIREENGIIEMITAIVZHIEED. (Bt ]
[ACHIEVEMENT c] IRBIET DI AR EEIE 8
Appropriate competencies for assigned personnel are identified. HNEE D E ISR EAEEE),
Suitable training is available for those deploying the defined process.
Provide resources and information to support the performance of the I2EEFIERAZISCENSRRINT. [FFL d)
E defined process. [ACHIEVEMENT d] R, SECFIERRE AR,
Required human resources are made available, allocated and used. Rt SEAFERIERTIIENES.
Required information to perform the process is made available, allocated and used.
Provide adequate process infrastructure to support the performance  {R{#EL A IE RIS EIISCEXITIZMENE, (57 el
E of the defined process. [ACHIEVEMENT ¢] sy Eathehefl LIEEE R B,
Required infrastructure and work environment is available. BB ERF P ENIRIEN T ENERVALR S IF 20 A,
Organizational support to effectively manage and maintain the infrastructure and (AN P ES iR TEIES,
work environment is available.
Infrastructure and work environment is used and maintained.

Collect and analyze data about performance of the process to demon- UIEEH ST IESCERIEHELLERES A HEMEMIE. (At f]

strate its suitability and effectiveness. [ACHIEVEMENT f| IR ER IR TR, ERMEUERTSIEIRE.

Data required to understand the behavior, suitability and effectiveness of the defined WEEFN S EUELIEMBREE IR T, ERMEFIERIE,
process are identified. RS ITAIE RN E R TAE F1/8k B8 XaIfERYF
Data is collected and analyzed to understand the behavior, suitability and effective- ~ ZEH3,

ness of the defined process. e e F IR el Y= e 1 S

Results of the analysis are used to identify where continual improvement of the n AR OB RRT LA R R,

standard and/or defined process can be made.
o Data about process performance may be qualitative or quantitative.
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Level 3 Consistency Diagram
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Develop s defined process that satisfies the context
specific requirements of the use of the standard process
BEERIIE, HEE LI
HESRNEI RIS EE =ES

GP.3.2.2 }

Assign an communicate roles, responsbilities
and authorities for performing the defined process

PEAEEEE X IIIERTIIRIAE. BRSEFINR

GP.3.2.3 }

Ensure necessary competencies for performing the defined
i
RER I ERITRIVERIRE

GP.3.2.4 }

Provide recources and information to the
ort the performance of the defined process

Su
AR B | S e\ A H T

GP.3.2.5 1

Provide adequate process infrastructure to
support the performance of the defined process

RS AT EEMRIELSIF EE NI FRAYSEE

GP.3.2.6 }

Collect and analyze data about performance of the process to
demonstrate its suitability and effectiveness

WEF I IESChERIEREL OB EE R A E




Dependencies between processes and Process Attributes(ASPICE and ME SPICE)

BiE5TERMEMENXR (ASPICE 5 ME SPICE)

[ KMigizfE® KNUVENERMACKERT ASPICE GUIDE

§A1 g’%‘ g’ﬁ‘ gé A +/++ entry in a cell indicates a
; : : : : dependency:
MAN.3 Prolecg\r/lanagement + a weakness in the process most likely
mMEEE corresponds to a weakness in the
Risk Management related Process Attribute (PA)
MANS | e ' '
REU2 Reuse Program Management N N BITRERAY+/+ + TRIKE R
' SFRFEE =
ACQ4 Supplier Monitoring N N W 2HAISS RS ) REXT AR R
' CIVEERAE JiEEME (PA) FPRISSR
Quality Assurance
++ +
ST | me@r
Verification
SUP2 il o .
Joint Review
UP4 e +
> BE TR
Documentation
P.7 " + +
SU b,
Configuration Management
SUP8 e 4+ +
BeEEE
Problem Resolution Management
N s + + +
SUPS | et
Change Request Management
+ +
SUPI0 | e
Product Release
SPL.2 . .
i)
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Capability Level 1: The Performed Process BENZER/R 1% : SHITHIIZEE [_ KMigisiEe KNUOVENERMACKERT ASPCE GUIDE 184

The process purpose and outcomes are achieved HEENSKREEN
= The intent of the base practices is achieved BRI EE S
= The work products are produced s TFFmEER
i Innovating EUFRAY
v

Predictable aJF;il

— Fsteblshed SR
A 4
—'"°°'"'"'ate e

v




Capability Level 1: The Performed Process  BE1ER14%%: SHTHEE [ KMigizEe KNUOVENERMACKERT ASPICE GUIDE

PA 2.1: Performance Management SCiEEIR
GP21.1-GP21.7

@)

245 Y
[&r 1]
1. Objectives (time, cost, quality) are known 2. Cost, time and functionality are planned 5. Authorities and responsibilities are clearly
THRETEMR (@, &R, K’E) HRITER. BEImnEEtt assigned
BB 93 BE ¥ BRERFNHUR

B\ G oull,
B ﬁm A2 5051

3.+4. Process performance is monitored and 7. Interfaces are managed 6. Resources are identified and availabled
adjusted to achieve the objectives EETEO IRBIFHRM T EIR
Wi HHRE TR e 185

Overview




Capability Level 2: The Managed Process fE/0&4R24%: SEIEANIE

PA 2.2: Work Product Management T{EF=REIR
GP221-GP2.24

m o= (Jeoe

= (Y X
|'—'l® [%]ooo

1. Requirements and approval criteria for the
work products are defined
BT TIEF BB RFNLEEN

E 9= V] eee
" @ . Yy’

4. Work products are verified
BT THEF=m
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0«0
M M

16°°°,l
M —s ™)

2. Requirements for the control of the work
products are defined
EXT LIEFmiz=hlfm=R

ﬂ ;
Beb

3. Work products are controlled

=HT T fm




Capability Level 3: The Established Process

PA 3.1: Process definition SIEEN
GP311-GP3.1.5

(¢l 1. A standard process is defined
314 EXTiREIE
©) . :
2. Sequence and interaction between
@ processes are identified
RE T EZENIRFMRZE
p 3. Roles and competencies are 0:(::,:}: (0)
Al identified _(m]_ s EJP_
AR T AeEen

5. Appropriate methods for monitoring
the effectiveness and suitability of @ (L_

4. The infrastructure needed for the process
performance is defined

EX T SRR R B

the standard process are determined
RE T SISt EI RN IEER
MRS E

HENSR3IK: SEUMITE

[ KMigizfE® KNUVENERMACKERT ASPICE GUIDE

0@

PA 3.2: Process deployment i3i2apE
GP3.21-GP 3.2.6

1. The process is established
Bu7idE

E m 2. Tasks, competencies and responsibilities

are assigned

EED PETES. HENTIIE

GP 3. Necessary competencies are ensured R/]\/_'
323 iR T wBRvEED <~ L%J -

4. Resources / information are available
IREEEE
5. Infrastructure is available 5
{HELfHS e
GP 6. Process performance data is collected
326 WEE T T2 LhERIEIE

187




Process capability Level 4: Predictable process

The previously described Established process now operates predictively within defined limits

to achieve its process outcomes. Quantitative management needs are identified, measurement

data are collected and analysed to identify assignable causes of variation. Corrective action is
taken to address assignable causes of variation.

The following process attributes, together with the previously defined process attributes,
demonstrate the achievement of this level:

BIEEENFRAK: TFRNRYSE

TR,

[/KM%E%@’ KNUVENERMACKERT ASPCE GUIDE 188

FORRIERAIERE, TEE XAIBRERN BTN E(FLUA ES
RAIEWEIEFE, WEMDITESHIE, LURBIKD
IR ERRRE, REVH IERERAER R =R,
LM REMES R E eI RS, IERAMIZE

PA 4.1 Quantitative analysis process attribute

The quantitative analysis process attribute is a measure of the extent to which information
needs are defined, relationships between process elements are identified and data are collec-
ted. As a result of full achievement of this process attribute:

a) The process is aligned with quantitative business goals;

b) Process information needs in support of relevant defined quantitative business goals are
established;

c) Process measurement objectives are derived from process information needs;

d) Measurable relationships between process elements that contribute to the process perfor-
mance are identified;

e) Quantitative objectives for process performance in support of relevant business goals are
established;

f) Appropriate measures and frequency of measurement are identified and defined in line with
process measurement objectives and quantitative objectives for process performance;

g) Results of measurement are collected, validated and reported in order to monitor the extent
to which the quantitative objectives for process performance are met.

o Information needs typically reflect management, technical, project, process or product
needs.

EESTIERME

EENITIEREILER, EXE%?%‘E IRBIIIERERZ (AR
RURWELEREENES. STREMZISIEBIERIERIT:

a) SiE S8 BEFE—E
b) B TURIEEFE, L)LSE%*E?EEES&B’\J%M%M Sty
O IEEERITHIEEERFES
d) ¥ %JTEH)J?JIE;EME’JQEE%ZIEUE’JF“ BXE,;
e) BY TIIRELIERIEE RS, LOHOFEXATELBR,

f)IRBIFNEN T EENESIMEMER, A5 dERESERMT
FELEEEEIME—E

g) WEE. WIATIIRE T EEER, kI RLEXpES BiR
AIREE.
BERRTEE. &R IE. iEs~mi®H

=By aeEs
P cemz

===

o



Generic practices 4.1.1-4.1.7

IBFASCEE 4.1.1-4.1.6

Identify business goals. [ACHIEVEMENT a]

Business goals are identified that are supported by the quantitatively measured
process.

Establish process information needs. [ACHIEVEMENT a, b ]
Stakeholders of the identified business goals and the quantitatively measured
process, and their information needs are identified, defined and agreed.

Derive process measurement objectives from process information
needs. [ACHIEVEMENT a, ]

The process measurement objectives to satisfy the established process information
needs are derived.

Identify measurable relationships between process elements. [ACHIE-
VEMENT a, d]
Identify the relationships between process elements, which contribute to the derived
measurement objectives.
Establish quantitative objectives. [ACHIEVEMENT a, €]
Establish quantitative objectives for the identified measurable process elements and
their relationships. Agreement with process stakeholders is established.
Identify process measures that support the achievement of the quanti-
tative objectives. [ACHIEVEMENT a, f]
Detailed measures are defined to support monitoring, analysis and verification
needs of the quantitative objectives.

Frequency of data collection is defined.
Algorithms and methods to create derived measurement results from base mea-
sures are defined, as appropriate.
Verification mechanism for base and derived measures is defined.

n Typically, the standard process definition is extended to include the collecti-

on of data for process measurement.

IR EtR. (Rt a
RelE B, HBErHEEESTEN IS,

BUSEREERE. (Al a b]

RBIFIEN ERGIREL B EEE 8 ieaIRmBxTs, &
FEAXTSEERE, FEM—E,
NIEEERRERSHIREEERF. (A a
SHiTiEEEERURER NI EEFE,

RRISEERZANEEXR. [ o d]
RASRRERZENXER, BYTSHEERR.

ByESRER. [l a, e

T ERREEITIEER N ZBRIXRR L ESHIB TR,

Y SISRER IR ZBRILTE,

ARG EEE RIS EEBEIRISER. (A o 1]

EXAMUHIE ST EE BnIIRER. STAIIEFRE.

TE X EIRI RIS,

EMESHEENLEUNERESESHESE

EXEREESMITEESNIETH,

@ E= WinEdEEXCER TR, MaadEEEn
IR,
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Generic practices 4.1.7

iBFEsERE 4.1.7 190

P Collect product and process measurement results through performing EZH{TEEXBTEERIE~RINTEENESER. (55 o,

Il the defined process. [ACHIEVEMENT a, g] gl - .
B Data collection mechanism is created for all identified measures. XIPE Ef\{;ﬂ E"JfgilﬁgiéﬁﬁqﬁﬁﬁM%Uo
Required data is collected within the defined frequency, and recorded. T:EEMEE/.\]{&FW”QEZTIB%EE%E{J&?}E‘{
Measurement results are analyzed, and reported to the identified stakeholders. DT EEERFREECIRBIAIN=HBXTS.
' - FrmE S IEESE - LU ERESEEN AT
A product measure can contribute to a process measure, e.g. the produc g - DDE%EEJE}J?J;*IE%/ @ﬁﬂ LASBTERT e
9 tivity of testing characterized by the number of defects found in a given RYERFEEE RS A PR SEPZRI RERFE RS

timeframe in relation to the product defect rate in the field.

o



PA 4.2 Quantitative control process attribute EiEtdEELT

The quantitative control process attribute is a measure of the extent to which objective data are St EMENEMEEG BT S BTN T 2489
used to manage process performance that is predictable. As a result of full achievement of this %Er“ HNES, =Xz RNE
process attribute: AOLERAT:
a) Techniques for analyzing the collected data are selected; a) iz %?4_}7\ \UﬂﬁZE *QiEE’JTiﬁ .
|

b) (/jAastzignable causes of process variation are determined through analysis of the collected )) ;:_JIT g{lﬁl ﬂ; E/J;gg),? EET AERANEIAT SR,

o , , d) REXT 24 IEfE el AR R shr e SRR A
c) Distributions that characterize the performance of the process are established; o) B TEENAE (VB USSR S EE
d) Corrective actions are taken to address assignable causes of variation; HASITRE,

e) Separate distributions are established (as necessary) for analyzing the process under the
influence of assignable causes of variation.

Generic practices 4.2.1 - 4.2.3 iBFAsER 4.21-4.23
Select analysis techniques. [ACHIEVEMENT a] EESEAR. (B a)
m Analysis methods and techniques for control of the process measurements are EMIEFIIREEEN DT AR,
defined.
Establish distributions that characterize the process performance. BRI ENRIST. (Bt
E [ACHIEVEMENT c] BN E SRS B R A= HIPR(E.,
Expected distributions and corresponding control limits for measurement results are
defined.
Determine assignable causes of process variation. [ACHIEVEMENTb]  IRESIEESINTEERE. (57t b]
m Each deviation from the defined control limits is identified and recorded. RBIFHCRENEEENEHIRENRE.
Determine assignable causes of these deviations by analyzing collected data using  EII{FEFEE AT AR TTICERISERE, ISR EAYE]
the defined analysis techniques. BERE
All deviations and assigned causes are recorded. =

ICRITEREMA SRR,
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Generic practices 4.2.4 -4.2.5

IBHISCEE 4.24-4.2.5

Identify and implement corrective actions to address assignable causes.
[ACHIEVEMENT d]

Corrective actions are determined, recorded, and implemented to address assign-
able causes of variation.

Corrective action results are monitored and evaluated to determine their effective-
ness.

Establish separate distributions for analyzing the process [ACHIEVEMENT e]
Separate distributions are used to quantitatively understand the variation of process
performance under the influence of assignable causes.

IRARUFNSERBLU IEFSRELARE R AT HLEREE .  (Akwh d]
ME. ICRACBMIERERE, LIBRINEIR ERREA.
IIEFIHALEREAIER, LIREEBILE,

BYRAFordENSENSH. (Aol el
%?;J%EE’\J%E SkESHIRRAER SPREIN MIFREEIRY



Process capability Level 5: Innovating process 1ISIEBEIZER5%: CIFRAYTTIE [” KMig5® KNUVENERMACKERT ASPICE GUIDE

The previously described Predictable process is now continually improved to respond to SRR AT TN FZ SRRSO, LUnN S4848 Bin—3HY
change aligned with organizational goals. T,
The following process attributes, together with the previously defined process attributes, LU NIRE Bt Eata BENIZE"S, ERRRRIZEN:

demonstrate the achievement of this level:

PA 5.1 Process innovation process attribute BiECUFREE

The process innovation process attribute is a measure of the extent to which changes to the TREAFNIRENEER, NIRRT N 20965 50913
process are identified from investigations of innovative approaches to the definition and deploy- ZEFIRFIISIETHRIREERNEES.

ment of the process. As a result of full achievement of this process attribute: SERMZIIIEE SR T:
a) Process innovation objectives are defined that support the relevant business goals; a) EX T AR BirrI20lF Bix,

b) 1 T IESRVEHRELARBI S A=,
Q) IR T REFRATNIIERSRIEIF =,
d) #5377 SLhEAL IS LUA RIS FR Bl BT,

b) Appropriate data are analysed to identify opportunities for innovation;
c) Innovation opportunities derived from new technologies and process concepts are identified;
)

d) An implementation strategy is established to achieve the process innovation objectives.

Generic practices 5.1.1 - 5.1.3 BFsERE 5.1.1-51.3

Define the process innovation objectives for the process that support ENXZiFtHXEI BRI IZCIFRENR. [t a

m the relevant business goals. [ACHIEVEMENT a] otrmEESIENR, LISSHINSRE s T iZelHaoE
New business visions and goals are analyzed to give guidance for new TR,

process objectives and potential areas of process innovation.

E Analyze data of the process to identify opportunities for innovation.  tmIEAEURLLRBIEIFNES. [FFL b]

[ACHIEVEMENT b] RPN ITIRERURHIEERE, LIS NmEEW
Common causes of variation in process performance are identified and RYIEAZE,

analyzed to get a quantitative understanding of their impact.ldentify oppor- EF IS HEURHIEHLHIER, RBICIFS,

tunities for innovation based on the quantitative understanding of the

analyzed data.

E Analyze new technologies and process concepts to identify oppor-  SHFEFHEARTTIELSLLRBICIFNS. [AFL

tunities for innovation. [ACHIEVEMENT c] IRBIFIF A TV B fESERE. FARFIIREME S,
Industry best practices, new technologies and process concepts are iden-  Fth I KEIFT AR IE.

tified and evaluated.Feedback on opportunities for innovation is actively EHhSOHN = E S E SN,
sought.Emergent risks are considered in evaluating improvement oppor-

tunities.
193
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Generic practices 5.1.4

B 5.1.4

GP
514

Define and maintain an implementation strategy based on innovation vision
and objectives. [ACHIEVEMENT d]

Commitment to innovation is demonstrated by organizational management including
the process owner(s) and other relevant stakeholders.

Define and maintain an implementation strategy to achieve identified opportunities
for innovation and objectives.

Based on implementation strategy process changes are planned, prioritized based
on their impact on defined innovations.

Measures that validate the results of process changes are defined to determine the
expected effectiveness of the process changes and the expected impact on defined
business objectives.

EXTYHPE T IRRESBIRA0SEhEkEE. (pial d)
EUFRIAERANEIER (BiRIEEEIEMEXAIR S
BXT5) AR,

EMFHHEPLIEEREE, LUARREIRBIRCIHH BT,
ETsChskls, THIIERIEE, FETHENEXAIEIHISD
F TR RHE .

EXFRAIEEEERNEEN, LFIEIIELEERTENE
E, A EE XU BRI TRERRZIb,



PA 5.2 Process innovation implementation process attribute

uEElE e

The process innovation process implementation attribute is a measure of the extent to which

changes to the definition, management and performance of the process achieves the relevant

process innovation objectives. As a result of full achievement of this process attribute:

a) Impact of all proposed changes is assessed against the objectives of the defined process
and standard process;

b) Implementation of all agreed changes is managed to ensure that any disruption to the
process performance is understood and acted upon;

c) Effectiveness of process change on the basis of actual performance is evaluated against the
defined product requirements and process objectives.

Generic practices 5.2.1 - 5.2.2

TR LhEd FE BRI IZE N . SRSV IR

BXSRCF EFIREENES. TEXAMZIZRERIERN

T

a) B EE TN ETIERI BR, WETEIRINAIZEERISY
BT,

b) SIFTELENZEAISEA TEIE, LRI RESENRD
FHEEAREFH AT,

Q) KIBEENX I REKRIIIREBR, ETFLEdizTE
BB TR,

Assess the impact of each proposed change against the objectives of
the defined and standard process. [ACHIEVEMENT a]

Objective priorities for process innovation are established.

Specified changes are assessed against product quality and process
performance requirements and goals.

Impact of changes to other defined and standard processes is considered.

Manage the implementation of agreed changes. [ACHIEVEMENT b]

A mechanism is established for incorporating accepted changes into the

defined and standard process(es) effectively and completely.

The factors that impact the effectiveness and full deployment of the process

change are identified and managed, such as:

+ Economic factors (productivity, profit, growth, efficiency, quality, competi-
tion, resources, and capacity );

+ Human factors (job satisfaction, motivation, morale, conflict/cohesion, goal
consensus, participation, training, span of control);

+ Management factors (skills, commitment, leadership, knowledge, ability,
organizational culture and risks);

BFESEEE 5.2.1-5.2.2

RiECEXSENIREIRENET, MWEMRNREENR I
7.  (pRFL 2]

SRR RUFAY AR

E-mRE. IRESMHERMEr, IHMESElEE.
EEEENHEEE I EMREIIZRIFNE,

EEYENEERNIT. (At D]
2, LBt Z T EMACE ISR
AN SNEES

R,

IRBFIEEIMIFE L BRI F D RENIRE, FIa0:
CEFER (. AE. B, R RE. BF. JFM
8E77)

c NHNEE (IEFEE. s, TS, M/ERD. Birtt
R 25 Hl =HEE)

cBIEREE (5B &iE. S0, R 88

b)

. BESIHFIN,
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Generic practices 5.2.2 - 5.2.3 BFsERE 5.2.2-5.2.3

ment methodology, need of new technologies) REEEIERF.

Training is provided to users of the process. B SE 25 Sl iEEE,
Process changes are effectively communicated to all affected parties. PN ESCHERYIC R,

Records of the change implementation are maintained.

E Evaluate the effectiveness of process change. [ACHIEVEMENT c] ML ETENEWME. (5

E « Technology factors (sophistication of system, technical expertise, develop- * IFARFEZE (RFEEZME. FALTRK., FAHE. FEAER)

Performance and capability of the changed process are measured and IESREEIL SRR, EErHEEXEANIRENSRF]
evaluated against process objectives and historical data. AR

A mechanism is available for documenting and reporting analysis results to  $2{t—F##%l, LUCFEAIRS DITERAETHVETIEAEE UTTE
management and owners of standard and defined process. HNEBEHREE.

Measures are analyzed to determine whether the process performance has SHTESIR, MHIETIRENEB BN T RENLBRE G
improved with respect to common causes of variations. =,

Other feedback is recorded, such as opportunities for further innovation of IEFREEKRE, #a0: WEFUUIRNIIIEH—E0FRINS,

the predictable process.
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intacs™ Certification Levels For Assessors And Instructors

intacs ™I R H IMIAIEF %

[/KM%E?%@ KNUVENERMACKERT ASPCE GUIDE 198

Certification Level
INIEER

Additional Requirements & Capability (compared to the lower
assessor grade)
MepNEsk R (SIRERITEIDEL)

“intacs™ certified Instructor Competent Level’
(qualified for all PAMs; domain specific qualifications may apply)

"intacs M NIEE(EHITESR"
(ESFEIETEER (PAMs) RUENHE,; BJERBSEMEER)

= Capable of performing competent assessor trainings
BEfEHH T R mEEIl
= Approval by a certified instructor (observation process)

INEHIBRIAEERLERITE)

“intacs™ certified Instructor Provisional Level”
(qualified for all PAMs; domain specific qualifications may apply)

"intacs ™I AEBDIEH TSR
(BEZFEIRITMEER (PAMs) RUANR,; BIEBSEMIEER)

= Capable of performing provisional assessor trainings
BEfEHH TRN RIS M|

= Proven teaching skills #5357 88/5 2 A E]

= Approval by a certified instructor (observation process)
INIEHBAIHEERERITTE)

“intacs™ certified Principal Assessor”
(qualified for all PAMs; domain specific qualifications may apply)

"intacs ™I \IIE B FEVEAGE”
(BEZFETRITEEE (PAMs) RURNIR,; BJ BB EmisSig)

= Continuously and actively contributes to the international ISO/
[EC 1550/33000 community’s knowledge & best practices
AR AEFRISO/IEC 1550/330004t FRIAMRFNERE LR
RS

= Min. 8 assessment experiences &/b8RITEE

“intacs™ certified Competent Assessor”
(ISO/IEC 15504-5, ISO/IEC 330xx, Automotive SPICE®, TestSPICE, ISO
20000 PAM)

"intacs ™I\ IEE(EIFRHIT"
(ISO/IEC 15504-5, ISO/IEC 330xx, Automotive SPICE®, TestSPICE, ISO
20000 JIF2FEEE (PAM) )

» Capable of leading assessments HEf% 3+ ST 4L

= Approval by a certified assessor (observation process)
NP ENIERITFE)

= Min. 5 assessment experience &/D5RITEHE

= 2 additional trainings & one exam 2)XETYMEIIFNTAZE L,

“intacs™ certified Provisional Assessor”
(ISO/IEC 15504-5, ISO/IEC 330xx, Automotive SPICE®, TestSPICE, ISO
20000 PAM)

"intacs ™\ I BRI
(ISO/IEC 15504-5, ISO/IEC 330xx, Automotive SPICE®, TestSPICE, ISO
20000 JIFZIFEEE (PAM) )

= Capable of acting as a co-assessor BEASIE{ERNIEIR(E T
« Little or no assessment experience 52D I LZLE
» Passed training course & exam @id 151 IIRF2 5%




intacs™ Experience Evidence (EE) [ KMigsE#E® KNOVENERMACKERT ASPICE GUIDE
intacs ™42 3EIEHE (EE)

To be granted or have renewed an assessor grade you have to prove that you main- ~ EFxEaEINHEITER, VBSIERIGIEE (EE) JERE
tain technical skills & experience with using the standard by collecting Experience TEAREER A A AR BERIELR,

Evidence (EE):

EE Type 2$8! EE Name &R EE Description #id

AT | e e e | o et
[ e | St SO G000 gt e
EE-IP Internal Passive FI252:5 e S e ey r7acs certiled assessors
EE-EP External Passive 4M52 5 ;hj]puagfﬁiﬁpitgxg ?gféﬁgg lp?gg girllgé%ai%knowledged SPICE event
EE-CT Course training A2/ %{'g’ﬁ:{g‘i;}gjﬁgjﬁgg training course

Intacs™ requirements for provisional assessor Automotive SPICE® (valid for 3 years)

Intacs ™¥FAutomotive SPICECEIIBIF HITRIER (BHA3E)

Requirements for receiving assessor certification Requirements for assessor grade renewal
REGTSITIAER L BSR4 BTSSR GESRMY
= Passed provisional assessor training and examination = Payment of fee (450 EUR in 2021)

B BRI E IR0 EE ZEF (2021594508%7T)

= Payment of fee (450 EUR in 2021) & (2021894508%7T)
= No assessment experience and no EE required
TiHEEIFILIIEE (EE) 3k

Provisional Bh¥8
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Intacs™ requirements for competent / principal assessor Automotive SPICE® (valid for 3 years) |~ KMi#iz#® KNUVENERMACKERT ASPCE GUIDE 200
Intacs™3FAutomotive SPICESE(E/EFITFSITRIZER (BIUHIE)

Requirements for receiving assessor certification

Competent E£{F

Principal &5&

IREGEEITAERS L SR

« intacs Provisional Assessor Certification intacs
intacs IAIEENIEIF(H T

= 4 years of professional experience in development of technical complex
systems or quality assurance, confirmed by employer or customer
ggﬁjﬂiﬁ\ EFFRGHHRERIELENELEN, BEERTHEFN

1,

« Attended the course ,Introduction to the VDA Automotive SPICE Guidelines”
210"VDA Automotive SPICES1E"1RF2

= Passed competent assessor training and examination in last 12 months
FRA12DBWEE 7 FEFE DA E)IIFIE

= 5 EE-AT in last 60 months (all led by an certified Automotive SPICE asses-
sor; at least 4 out of 5 EE-AT in Automotive)
FHA601BEUS5S 1N EE-AT (#9F1AFAutomotive SPICEiF M=
S, SPEE-ATHZEDANZSEITIL)

= Positive assessment lead observation by an intacs certified Competent or
Principal assessor
ZhintacsIMIEEE/ B E IS ISR a8 S IEEEIFNT AT

= Payment of fee (450 EUR in 2021)
ZRF (20215 9450BR7T)

Requirements for assessor grade renewal
SERNHEIT SR ZSM
= Payment of fee (450 EUR in 2021)

ZEF (20215 94508B%7T)
= 6 EEs in last 36 months:

TRIE36BAENS T 62 MIEE(EE):

EE Type
ES:5)

EE Type
ES:i5)

EE Type
eS8

EE Type
35

EE Type
£S5

EE Type
£S5

AT or AL

AL

AL

EPorAC

AT, AL,
IP, EP
orAC

AT, AL,
IP, EP
orAC

= intacs Competent Assessor Certification
intacs IAIEF(FIF(H T

= 3 EE-AL gathered in at least 3 assessments plus 2 EE-AC plus one more
EE (either EE-EP or EE-AC)
%E&%ﬁﬂ?mﬂhﬁ“ﬂ%Sﬁ\EE-AL, 2P EE-ACK I EE(Z5GIESR) (EE-EP
okEE-AC)

= All EEs have to be granted within the last 36 months and only EE gathered
after the certification as Competent Assessor are valid.
FrBEEAEEIT A3 BNESHY, BEREEIET EHEITAILLS
FTBSRIEER BN

= Payment of fee (450 EUR in 2021)
#=H (20219 9450R%7T)

= Payment of fee (450 EUR in 2021)
22 (20218 94508%7T)

= 6 EEs in last 36 months:
Fea361BAEE 76 MEIIEE(EE):

EE Type
ZEEd

EE Type
eS8

EE Type
xE

EE Type
xE

EE Type
)

EE Type
xB

AT or AL

AL

AL

EPorAC

AC

AC




Intacs™ requirements for instructor Automotive SPICE® Provisional / Competent Course (valid for 3 years) KNUVENERMACKERT ASPICE GUIDE
Intacs™¥FAutomotive SPICECENIR/E(EHITIRIE (BHA3F)

Requirements for receiving assessor certification Requirements for assessor grade renewal
REGHEIMAER B ESMH SEFTEIDF RS E R
= Intacs Principal Assessor Certification = Payment of fee (450 EUR in 2021)
Intacs IAIEEEIFAEID 25 (20215 794508K7T)
= Having demonstrated didactic skills, independent and objectively | . 7 EEs in last 36 months:
confirmed FRIE36/ 5 RAUS 7 MERIER(EE):

S byt ] A e = 7B [ F | TS e S A
JEQ?QELL%DD_E’JEﬂTaLlﬁ%lkl?t;&ﬁ’]?ﬂ%?ﬁﬁa . EE Type | EE Type | EE Type | EE Type | EE Type | EE Type | EE Type
= Positive provisional assessor training course observation by an s ) ) ) sem ) )
intacs acknowledged certified instructor
HIntacsIAUEERRROHIT, dHTMRFFLASIEITFNIIBNIELF

Provisional Course BiIEiEFE

T e ATorAL |AL AL EPorAC | ACorCT |ACorCT | CT
= Payment of fee (450 EUR in 2021)
ZEF (20215 9450BR7T)
= intacs Instructor Provisional Course = Payment of fee (450 EUR in 2021)
B | intacs BNIEWHTERR 22A (20215945087T)
!’H.E . .P?sitive ckompletgnt gsser??o:j tyai?ingtcourse observationby an | .7 EEs in last 36 months:
4 | intacs acknowledged certified instructor ‘ FEIR36 B REYE T 7 NRWBITEEE):
H HintacsIAIERBRAYHID, HITMERFFE SIEEITHNRIEETF =
B | R EEType | EE Type '} EE Type: |[EE Typs f EE Typa J|FE Type | EE Type
3 | - Payment of fee (450 EUR in 2021) X (=3 |3 |8 8 M &
- | EA (20215F9450B0T
S A 3 x7) ATorAL |AL AL EPorAC | ACor CT |ACorCT | CT
g
£
[«
(&)

201



Two different Automotive SPICE® assessment objectives and their impact on the rating

( KMigisi® KNUVENERMACKERT ASPCE GUIDE 202
FEHARAY Automotive SPICE® & Bt R EHTEAIZZIN

OBJECTIVE: OBJECTIVE:
Idt;;tification of process related product risks g*ail_uation of process improvement
E e e
pat:ISieE s S: T o MR AY T
= Classical objective = Improvement objective
ZHBR BUHBER
= Typically the customer aims to identify the product risks resulting from = Typically the organization aims to identify effectiveness of process
process weaknesses changes
BEBRT, ZEPHEREIRMIBERESERSHETmMXbE BE, ARNBErEHEIETEERE
= Selected to measure completeness of process performance = Selected to measure the capability of recently modified processes
ERIAE ST 2RI B M TR SRITEIIIZIEE
= Weaknesses in one process affect all following processes = Weaknesses in one process do NOT affect following processes
— NIRRT A REITIE — P EEPNSE ST EEIE
= Insufficient inputs, which should be approved according to schedule, = Insufficient inputs do NOT lead to downrating

lead to downrating BT =SETERR
BRANRE, MORITOE, SETERNR = Focus on small subsets e.g. golden samples

FENIFEE, HIN: e

—> This objective leads to better rating results
I BRSRIEFINTEEER




Two different Automotive SPICE® assessment objectives and their impact on the rating [ KMigsE#E® KNOVENERMACKERT ASPICE GUIDE
PR Automotive SPICES 44 B#F R B FERBN

1. The assessment objective "ldentification of 40% of spec A The test process can only be executed for
process related product risks" is selected g is available @ the given 40% of the system requirements.
to measure process performance A0%AEIALERIF B> | rating <L; Level 0
completeness

‘ ‘ ‘ ‘ Regusyifmms ;ﬂ;;‘t:mpgé @};ﬁg%&%ﬁg%ﬂﬁ ATERI40%I R ST
sl WL B0
HEFRUES R o ' ;

== e Idea of completeness SEEE4INE

Good process performance with insufficient input from other processes leads to RIFHMEE S EMRFEAIR AT ESERITANTFR, 185

a lower rating. The argument is, that with insufficient input, the process cannot be =, IRBATE, IRMNAEELTEXKAER AT,

executed without fsks. EFERIRE SRR BRI,

Typically the customer is interested to identify the process related product

risks.

2. The assessment objective "Evaluation of 40% of For the given 40% of the system require-
process improvement" is selected to s avaiable L) ments the test process is executed well.
measure the capability of recently A0%ESESETI R — rating F
implemented processes . > A o s ctTo

System Test Spec SFEEERIL0%N R F TR, MWitiTrER
—n Requirement TR = s
IR HITERGHAE TEEIRE s mRE L, S WEF____
BERTET R RIS Idea of capability gEHME

Good process performance with insufficient input from other processes leads to a RIFRII MRk B EMITSIRI N EMASARTFINTEE (&

good rating (see example above). W EERYRA) o

The argument is, that the process is executed in a good way based on the available  jp52 g2 EFATANEN, LUBRIFHOAHITH,

input.

203
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Assessment Input Part 1 of 3: Assessment Plan [_ KMigisiEe KNUOVENERMACKERT ASPCE GUIDE 204
THEAS 188 (HE35R5) : iFEITRI

Sponsor, Position #%8f75, BR{

Lead Assessor, Certification ID =PI, IAIEID

Co Assessor(s), Certification ID(s) BHFEIT(&IT, IAIEID
Local Coordinator Z#bi1E &

Product(s), ASIL Level(s) =5, ASILZ4: e.g. Braking Control Unit, ASILD a0 #izhi=sleast, ASILD
Assessment Standard iR ISO/IEC 33002

Assessment Process iF(Hid e KM-Assessment-Process v4.1  KMiTfid #2v4 1

Organization Unit Classification B43&85T552 Automotive Tier 1 JSRZE14R R

2.2.1 Model based development ETHEEIHIFFA Yes/No 2.2.4 Management of third party software 55 =75% {4 ETE Yes/No

2.2.5 Management of platform and legacy software SW
FEfIEERHRIEE

2.2.3 Distributed development 3 /&FF A& Yes/No 2.2.6 Application parameters [ &% Yes/No

2.2.2 Agile environments EEIRE Yes/No Yes/No




Assessment Input Part 2 of 3: Assessment Scope [_ KMigiBie® KNUVENERMACKERT ASPICE GUIDE
&S5 (385 : iHEER

Process Assessment Model version J3F2RE(EERNRA | e.g. Automotive SPICE 3.1  f5l4l: Automotive SPICE 3.1
VDA Guideline version VDAfSEaARZAN e.g. 1st edition 2017 (or none)  fan: 20178 hRA (2F)
Company and organizational Unit(s) /\B)54B4R85(7 <Name(s) of the assessed ...> <#IHHSZIR.....>
Project(s) InE <Name(s) of the assessed project(s)> <#ZiF{HINEZFR>
Location(s) #Bs= <Name of the cities with countries> <EZRIFHEZTR>

e.g. "ldentify potentials for (or evaluation of) process improvement” or “Identify process related product risk” Ign: 251 (ki) SRESHE T
IRBI ST B RHT T XU

Assessed processes I e.g. VDA scope including MAN.5 and REU.2  f5la01: VDASBEIE$E MAN.5 1 REU.2
Target capability level BtRaEHER e.g. CL 3 for all assessed processes  fflal: PRBEIHMITIZAIREIHRBI3HK

Assessment class 1FHZ4 1,20r3 1,2834% | Independence category Jh37PE3ES| A,B,CorD ABCsiDE

Process context category 325 =L \part o productiaeiivery) or
DT R/AS)

e.g. "A subset of stakeholder requirements valid for a specific release" OR "All changes between two defined project milestones" OR "All software require-

ments implemented by improved processes"
Bign: IHFERTEIRIRIEEX S B RFE I M EEXINE BRI E T E 5 B SOH AN I LI B AT K

205
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Assessment class | Assessment type (4R /ISR

Assessment class IF&ESE:

1. 4 or more process instances per processlf there are fewer than the
required number of process instances available in the organization,
all process instances shall be selected.

FNIREE4 e EITRLAI, aNREBLRFRIA] I s p >
TR, WFEEEERBIIESLS
2. 2 or more process instances per process If there are fewer than ...

[/KM%E%%@ KNUVENERMACKERT ASPCE GUIDE 206

Example for a specific application environment:

SENRAIRRHIF:

2.2.5 Management of platform and legacy SW

2.2 5 EEMEERENEE

No (i.e. the Management of platform and legacy software is not applied): The as-
sessment covers the current project and former projects in which platform
and legacy software were developed. The platform and legacy software

(ditto) development is assessed and rated in separate instances.
FirgEE2 N HA LSRRI, WRSF...(FL) B B FaMEBRENEENER) | THMAEESRIEFILARD
3. else FRFEMRBIHIIINE, MFESMIRBIREF RIS BIEH TIF
EHifb EETE.
Type A A Type B B Type C C Type D D
Body performing the | The body performing the assessment is independent of | The body performing the assess- | The body performing the as-
assessment the organization being assessed ment is part of the organization sessment may or may NOT be
BTGNSO T RiRSr0aa being assessed independent being assessed
PUTIHMEAWIEREITHEERN | FUTIHEAOT AT sE = RIS
—&b5 MAE, Balge IR
Competent assessor | Independent of the | Independent of the organization | Adequate separation of respon- Need NOT be independent of the
N organization being being assessed sibility from personnel in other organization being assessed
EEFED assessed i AR functions R TR
- I AVA AR [=E N RPN = > MEHEA
T TR ! SEAERALEN IHIARFH S
THRE=
Assessors (other May be from the organization
than competent being assessed provided clear
asessor) separation of the reponsibilities of
ST (ATRAGE mﬁearsfi%%?%r?sfmm personnel in
UIIES s
I TREHIFEAR, BRHHK

DIHMERSEAERBEER AR
ROSME




Assessment Input Part 3 of 3: Assessment Agenda

THEBA S35 (FE38R4)

: THEEE

[ KMigizfE® KNUVENERMACKERT ASPICE GUIDE

Day1 1%
Start FF#& End 455

Topic Fg&R

Participants &5%&

9:00 9:15 | Kick off Ezh Sponsor, Assessment Team #%8f75, F{h/)\¢H
9.15 10:50 | MAN.3 - Project Management - Project Level MAN.3-INEE&IB-INEE
10:50 11:.00 |Break {KE
11:00 12:00 | MAN.3 - Project Mngt. - Sub-Project/Teams MAN.3-IRE&12-F-InH//\H
12:00 12:30 | Break {KE
12:30 13:30 | Consolidation #2& Assessment Teamonly S GTFH/\A
13:30 15:00 | SUP.1 - Quality Assurance SUP.1-RE{RILE
15:00 15:30 | Consolidation #£& Assessment Team only 2 BEF{H/)NE
15:30 17:00 | SUP.8 - Configuration Management SUP.8-BcEE1E
17:00 17:30 | Consolidation #&& Assessment Team only S&IF(H/\A
Day2 582X
Start FF4& End £55R Topic ERR Participants &5%&
9:00 10:30 | SYS.2 - System Requirements  SYS.2-RK#F3k
10:30 11.00 | Consolidation #&& Assessment Team only R GIFH/)\H
11:00 12:15 | SYS.3 - System Architecture  SYS.3-FR 452244
12.15 13:00 |Break KE
13:00 13.30 | Consolidation #&& Assessment Team only R &IFH/)\H
13.30 15:00 | SWE.1-SW Requirements SWE.1-#f4a55k
15:00 15:30 | Consolidation #& Assessment Team only R E3F{H/)NE
15:30 17:00 | SWE.2 - SW Architecture SWE.2-%x{422+4
17:00 17:30 | Consolidation #&& Assessment Team only SEIF(fH/\A
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KM Assessment Process 4.1 (Overview) Part 1

Plan assessment E
TR !

Brief team & organi-

KMiF{hidig4.1 (BEE) $188%

[ KMigiziE® KNUVENERMACKERT ASPCE GUIDE 208

--------------------------Onsite im%"" T T TTTTTTTTooTToTooTmoommom e ey
¢ :

Consolidate evidence

Clarify gaps in open

zation 9/)\EF0ZE I;iifgr\fm/jgerview u AT session FEAFFEIN
BLpEN S == “hIEBEEIE

&

® ®) ®) ®)

S S o) S

hd i b
The LA clarifies planning | The LA briefs the CA& | The LA assign an inter- | The assessors consol- | The assessors ask what
input & plans thesess- | LC. viewer to lead the inter- | idate the information & | is needed to close the
ment. LABJCAFILCH a7/, | view. _____|identify gaps. information gaps.
LA BB R NFOIRAS ; LADEEHIXEESR |THEIMRSERSTR [THMERigaHEEMtA
Tl The SPexplainsthe |35 ESEN ReFAMSBETE,

assessment purpose.
All participants agree to | SPEEZESEHERY, The IN answers. The assessors draft a 1st | The IN answers.
}%eﬁagsr%j%%gﬁga The LA briefs the organi- INEIZ. E%t}ng%'ﬂﬁﬁﬁmﬁquﬁo INEFE.
2 = - zation. The assessors take The assessors take
° . LARIBLR &1 notes. notes.
Lhe assessors sign the EEImEEC. THEIAEC,
ST TS = R R The LC collects evidenc- The LC collects evidence.
° LCW SR,

A;s{sﬁessnﬁScope Kick-off presentation Notes & evidence S}rengt?s, potentials & | Notes & evidence
THEEE T TN information gaps E0FF
s B SEiCHNHE Fiom a0 RS o o SEiCHNILE
aapd
Assessm. Agenda
HHERE

NDA {REZHY




KM Assessment Process 4.1 (Overview) Part 2 KMiF{#idE4.1 (2E8) 552809

Rate PAs & calculate
levels I E T2 /E@ 14
FITEER

Feedback to organi-
zation

YRR IR

--Onsite % - ---

Feedback to sponsor

IR TSRO IR

[ KMigis

Report assessment

HREFE

#® KNUVENERMACKERT ASPICE GUIDE

i Plan improvement
o BUHTRY o
I .

SP: Sponsor #8175 Q
LA: Lead Assessor E1FHIT R R/
CA: Co-Assessor BIIEIF(HIT S )

LC: Local Contact ZNHBEXZ A

IN: Interviewee i

DI

DG

- CODDDH

The assessors consolidate | The LA presents the feed- | (optional step) The LC provides the list of | The SP sets priorities and
information. back. The LA explains the results | €vidences. initiates related improvement
THHINESES. LARTRRIE, and answ:rs the questions | LCIZHHIEIRBER. workshops.
% The assessors perform the from the SP. The assessors draft & review| SPIg R SR FE Ao
tH ratings and calculate levels. (AT the report.
i r caiculate e Ve IE) PSP EIINES
LI TR e - e ﬁ{EJﬂiiE?FﬁEE?E
e AR |
IS 0,
5 The assessors prepare the = IR%%?%MS the report.
3 feedback. o
o T EImER RS, The SP, LA & CAssign the
SP LAFICATERE L
| % o
E Process profiles Feedback presentation - Assessment report Improvement plan
& |oEEn RIERR PHASHS B euaaed]
= Assessment log
g HHEE
(@]
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ZinEEs

Guideline For Interviewees

Prepare for the interview  JRiBHES

Understanding 2%

= Ensure correct understanding of the SPICE process, its purpose and
practices
BRI SPICEIDRE. HBRIFIMIA

= Ensure correct understanding of our strategy, process description, and
needed artifacts
IRRIEFRIEMREAIR0SEE. WRREIARIPRFRSm

= Reflect on the last “Process Audit” and weaknesses that were detected
B E—R SRR FARIIRISE R

Presentation B
= Prepare introduction slides
EENBOT A
= Choose at least 5 examples to show that all actions are performed throug-
hout the whole process
E/DEES RG], LSRIBFTARBIEER NIRRT
= Exercise presentation several times
ZIRGIRR

Artifacts 5

= Update, release and check-in artifacts as planned
BIHHIER. RIS

= Be prepared to show coverage
NEEEEMITES

= Ensure you are able to guide the assessor through each artifact
RERERRIE SITEID A E T Hm

[/KM%E%%@ KNUVENERMACKERT ASPCE GUIDE 210

Convince in the interview  SRiFHRASIHIEH

Strategy SRH&
= Report your responsibility — very compactly; use the role description or
ONE introduction slide for your work
E%L‘%@%ES?E%@ESHR%; FERAEMAR—KEN LN R TT
= Show the defined process as the basis for your explanation
FEREE XA R F IR BRI &L

Consistency —&{*

= Explain what you do using the defined process step by step. In parallel
open the artifacts and show your work
%ﬁﬁEI”E)ZE’\Jiiﬁﬁiﬁﬁ%ﬁﬁﬁﬁlﬁgl{ﬁ B, EASEUETRT

= Use the prepared examples and show consistency
FRESFIRIFRR L.

Completeness SEEEE

= Report progress and status
REIFIZARES

= Show coverage
RTRERE

= Show trends and derived actions
N e e =i



Guideline For Interviewer RiFEiSE
Start of interview

= Be friendly. Reduce stress. Ensure, that the interviewee does not feel he is being
grilled. Start with a very easy question.

How to raise questions
= Start with an ‘open’ question to get a lot of information. Use ‘closed’ questions to
get precise or detailed answers.
= Be an active listener. Repeat what you have understood if you need additional
confirmation.

Do not ...
= Never assume any activities or work products
= Never phrase a question in a way that indicates a certain answer or expectation
= Never blame a person. Never provide feedback (i.. rating or indicators for it)
during interviews. Never be ironic.

Find the gaps
= Follow the feature / change request / bug report from the source to the realization,
to the qualification and to closure
= Repeat at least 3 times. Check consistency and completeness. Do not get distrac-
ted by sidetracks of ‘storytellers’

End of interview
= Be friendly. Reduce stress. Ensure, that the interviewee does not feel he is being
grilled.
= Invite participants to the feedback presentation.

[ KMigizfE® KNUVENERMACKERT ASPICE GUIDE

FKinFia
RIFFERE, ARIBERE. BERZDEREX R
Bo A= IFEREBEAITETA.

SR RIRR
» LU= T L BEUTHaSERERA B R (A [
FERISIEIFARIEZE,
. 16&1%4\%%525’9%\%%0 INSFRH—EWIA, BEREATIER
IRE.

* REXHHEN TAF it RIR,

» NELARSRE NI E SRS RS R,

AEREEOAN. FEERLIETESKRER (BIFESHE
t5) o IV

o da ki)

* NRIRZIASLIME, SEMERKE, 28RN/ ZEIFR/
ERPEIR S

ZELESIX, BRI EM, TEIEHR,

RIFFERE, AEIBERE. BERZRILERBEEIRY
E’Z\ﬁo

- Bis2 5& SNRIRET.
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NPLF Rating NPLFiEE

[/KM%E%@) KNUVENERMACKERT ASPCE GUIDE 212

Not achieved [SBEIARK
0% to 15% 0%Z=15%

There is little or no evidence of achievement of the defined attribute in the assessed process.
EFRTHERIREY, BRI EIHEERBE NI REEHELUR.

Outcome: Outcome/achievement not existent, or content judged inacceptable.

FER: ISBMR/IERL, SRSHRART AR,

Partially achieved Z#B53AR%
>15% to 50% 15%Z=50%

There is some evidence of an approach to, and some achievement of, the defined attribute in the assessed process.
Some aspects of achievement of the attribute may be unpredictable.

AERIHERITES, B —HIHERPBYE XIS REEISHT THIT, Faboikk. TEBEEAAMERL
S ERBEEA R TAY,

Outcome: Some outcomes/achievements implemented, but projects/OUs still incapable of reaching quality, time, or

budget goals and targets
FYR: SChE T —LEplSR/IARL, (BRINB/IETRITRATIHAZIRE. MEsE Biriigin.

Largely achieved E£EApL
>50% to 85% 50%Z=85%

There is evidence of a systematic approach to, and significant achievement of, the defined attribute in the assessed
process. Some weakness related to this attribute may exist in the assessed process.

ERITHERIRES, BIHERPBYEXNIERREEER AT, FEEEEMAM. TEEEEXN—
55 Al REfFE T HITHERIE R,

Outcome: Outcome/achievement implies a significant likelihood, however no certainty, of reaching quality, time, and

budget goals and targets.
RER: AR/EERTRANT R, BAMEEE0AEIRE. P& BirliEiR.

Fully achieved £EBiARL
>85% t0 100% 85%Z=100%

There is evidence of a complete and systematic approach to, and full achievement of, the defined attribute in the
assessed process. No significant weaknesses related to this attribute exist in the assessed process.
AERIHERNI RS, BIHERIAYE XIS RBIE BMHRFIINGT, FHERIRoaAR. REI3E
BHEXA B ES R T HITHEAIERE T,

Outcome: No process risk with respect to quality, time, budget. Goals and targets identified, even in presence of

imperfections.
FR: EREE. iE, MELmSEEENKG, BAFEATENMS, BRI T BirliEir.




Rating Guideline {FEERS [ KMigizEe KNUOVENERMACKERT ASPICE GUIDE

1. Interview the team members who perform the process and gather evidences like affrma- 1. FEiF/NERBITIRERIN R, FWES ML CEELE (BF
tions and work products for each practice (of both Base Practices and Generic Practices) EHMHSCERFAI—RRSCER) D93 5KF 0 T{Er GaitiE.

within the assessment scope. 2. ERBEEARIIRE., SEEFED, AMIR ISR,
2. Clarify how each practice is expected to be applied within the specific project,scope and 3 RIERIFIHE, EENPLFRITE S TCEA0AR
schedule. (NSRASIA R/ PEBS AR LEBIA R FEERAR)

3. Rate the achievement of each practice based on the evidence of application using NPLF
(Not achieved / Partly achieved / Largely achieved / Fully achieved)

L N P() P(+) L() L(+) [ F ]

0% 15% 32,5% 50% 67,5% 85% 100%

4. Rate the degree to which the related Process Attributes (PAs) are achieved using NPLF. 4, 33 FANPLFSCIIERITIZE M (PAs) RIRREHITIEE.
5. If applicable, aggregate the PA ratings of several process instances (but never of different 5. Z1&/, B2 MIFESLA (BEIERAEINTE) ROIRRENMTE

processes) BEikek
a. Assign values for each NPLF rating: N — 0; P- — 1; P+ - 2, L- — 3; L+ - 4;F — a. NEMNPLHFEDENE: N — 0; P- - 1, P+ — 2, L- — 3; L+ —
5 4F—5
b. Assign each value a pre-defined weighting, round the arithmetic mean and convert back b, I MEDBE—NTRENAINE, UEH ANFEHEFE5R/O)
6. Check for rating consistency. =

7. Calculate the capability level of the related process: a ‘F’ rating of the PAs is expected — 6. lREITFE—2I4.
start with capability level 1 and climb up level for level. Only at the highest levelisa PA 7. i+ EEFIITEA98E 050 MBEDIE R FAME FRYS—9,

rating of ‘L’ accepted. HRREMTFESIEYS ., REEGeRILER I'TRRE
MR,

Process xyz g
Capability Level 1 BESIZZ 4%
Capability Level 2 BESIZELR 24
Capability Level 3 BEEE34%

L/F

F L/IF L/IF
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Assessment Report (LIRS

The lead assessor reports the assessment team result to the sponsor.

The report includes as a minimum:
= The assessment input including constraints, if any
= The strengths and potentials per process
= The resulting capability and process attribute profiles
= The practice ratings and objective evidences
= The reasons for rule deviations, if applicable
= Unique title, version number, change history, distribution list

The report should also include:
= A Management Summary
= Basic recommendation for next improvement steps

In addition the lead assessor asks the sponsor to sign the assessment log.

[/KM%E%%@ KNUVENERMACKERT ASPCE GUIDE 214

FIHEIBEZEEN S S IF A/ INBRITEER.

REZEVEECE:
HMERMASIESRENE (W8)
« NSRRI ERANE S
» L =AERIRE DR RE B IS
 SLERIFERNE IR
 MNHRZERNRR (AER)

MR, RAS, TEHEMDABE

SN B
- %FEE/LJ 2o
» T BUHRIEAEIN
A, FHMEmEsEE A EHEEE ST
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COPYRIGHT NOTICE 2021

This document reproduces material from the Automotive SPICE® Process Reference Model
and Process Assessment Model Version 3.1 for which permission has been granted by the

SPICE User Group and the VDA QMC. This document shall be made available free of charge.

Automotive SPICE® is a registered trademark of the Verband der Automobilindustrie e.V.
(VDA)’

For further information about Automotive SPICE® visit www.automotivespice.com.
Photo: Adobe Stock, Layout: Serife Kittelberger, Eva Yang

Knlvener Mackert GmbH provides certified Automotive SPICE® trainings according to the
International Assessor Certification Scheme (intacs™).

Download the KNOVENER MACKERT ASPICE GUIDE free of charge from
knuevenermackert.com/cn/aspice or order a printed copy from info@kaimaide.cn.

Knivener Mackert GmbH
Rote-Acker-Str. 13 72766 Reutlingen
Germany

KM#EIE42E - Kniivener Mackert China

Kunming Xinghui Business Information Consulting Co., Ltd

MEIB1E is a registered trademark of Kunming Xinghui Business Information Consulting Co.,
Ltd

Wuhua Jiaoling road ThinkUk Cambridge 1-1-1101, Kunming, Yunnan, China.
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IT ISN'T ONLY ASPICE WHICH WE SIMPLIFY
Acceptance of processes is the key

Accepted processes are lived and make it possi-
ble to learn from each other.

Accepted processes can fullfil norms — and pro-
vide benefit.

The focus lies on the most important process
results.

The responsibility for content and release are
clear.

Participants agree on the most direct path to the
goal.

Accepted processes are based on simple rules.

TRAININGWORKSHOPS@KNUVENERMACKERT
Easy and effective learning in training workshops

We offer trainings for

o SPICE and Process Management
o Engineering

o Safety and Security

o Management

e Leadership

Please find more information on
knuevenermackert.com/cn/training.
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SERVICES — WE DELIVER!
We deliver more than just process definition

We deliver by driving the change to your next
level

e Trainings

o Assessments ASPICE, SPICE, CMMI, Safety
e Process management

¢ Process standardization

e Process roll out

o Coaching
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ACCEPTED PROCESSES FOLLOW EASY RULES

« INTRODUCTION TO AUTOMOTIVE SPICE® « RATING CONSISTANCY DIAGRAMS
AUTOMOTIVE SPICE® 57} IEE—HitEE

» AUTOMOTIVE SPICE® V3.1 (extended VDA scope) = MECHANICAL ENGINEERING SPICE V1.7
AUTOMOTIVE SPICE® V3.1 (VDA " BB E) i IFE SPICE V1.7

« GUIDELINE RULES AND RECOMMENDATION IDS = ASSESSMENT GUIDE www.knuevenermackert.cn
ISR R E#ID iEIEm www.kaimaide.cn
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