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Automotive SPICE v4.0 major changes

Major change 1 Plug-in concept, VDA scope H7Z
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Automotive SPICE 4.0 PRM/PAM

Examplary processes for other domains, neither developed
by VDA nor part of Automotive SPICE PRM/PAM

SYS : System engineering
SWE : Software engineering
HWE : Hardware engineering

Figure C.1 — The "Plug-in" concept
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Major change 2 Traceability diagram 7l|°8

Engineering process groupO| L= =74 E 0] [}2} System-Software, System-Hardware,
Software-Machine learning 7} traceability diagramO| “H2| |} &L|C}.
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Figure C.2 — Consistency and traceability between system and software work products
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Major change 3 PoA(Potential analysis) ¢ 7H'&® &
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Major change 4
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[v3.1]

GP 2.1.1 Identify the objectives for the performance of the process.
[ACHIEVEMENT a]

Performance objectives are identified based on process requirements.
The scope of the process performance is defined.

Assumptions and constraints are considered when identifying the
performance objectives.
NOTE 1: Performance objectives may include
(1) timely production of artifacts meeting the defined quality criteria,
(2) process cycle time or frequency
(3) resource usage; and
(4) boundaries of the process.

NOTE 2: At minimum, process performance objectives for resources, effort
and schedule should be stated.

v3.1z €

[ va.0]

GP 2.1.1: Identify the objectives and define a strategy for the performance of the process.

The scope of the process activities including the management of process performance and the
management of work products are determined.
Cotrespondmg results to be achieved are determined.

st

Process p e obj and

iated criteria are identified.

Note 1: Budget targets and delivery dates to the customer, targets for test coverage and process
lead time are examples for process performance objectives.

Note 2: Performance objectives are the basis for planning and monitoring.
Assumptions and constraints are considered when identifying the performance objectives.
Approach and methodology for the process performance is determined.

Note 3: A process performance strategy may not necessarily be document-ed specifically for each
procesdr Elements applicable for multiple processes may be documented jointly, e.g, as part of a
common project handbook or in a joint test strategy.

CL2 managed?| key elements2 GP2.1.10f| strategy?} =70 LIt2}..
5 processtt strategy/t ST E[R2LE v4.02 CL2 A| 2=

G A0 strategy
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[ va.0]

SYS.4.BP1: Develop system integration strategy. Develop a strategy for
integrating the system items consistent with the project plan and the
release plan. Identify system items based on the system architectural
design and define a sequence for integrating them. [QuTcoME 1]

Base practices

SYS.4.BP2: Develop system integration test strategy including
regression test strategy. Develop a strategy for testing the integrated
system items following the integration strategy. This includes a regression
test strategy for re-testing integrated system items if a system item is
changed. [OuTcome 2]

SYS.4.BP1: Specify verification measures for system integration. Specify the verification
measures, based on a defined sequence and preconditions for the integration of system
elements against the system static and dynamic aspects of the system architecture, including

« techniques for the verification measures,

« passifail criteria for verification measures,

« adefinition of entry and exit criteria for the verification measures, and
« the required verification infrastructure and environment setup|

Note 1: Examples on what a verification measure may focus are the timing dependencies of the
correct signal flow between i
software, as specified in the system architecture. The Ey.slem integration test cases may focus on

* the correct signal flow between system items,

s the timelir and timing of signal flow between sysfem items,

« the correct interpretation of signals by all system items using an interface, and/or
 the dynamic interaction between system items.

SUP.1.BP1: Develop a project quality assurance strategy. Develop a
strategy in order to ensure that work product and process quality assurance
is performed at project level independently and objectively without conflicts
of interest. [OuTcOME 1, 2]

NOTE 1: Aspects of independence may be financial and/or organizational

structure.

NOTE 2: Ouafrty assurance may bt? coordinated with, Cmc/ make use of, the

results of othe: suc oint review, audit

ol propem minagement

Base practices

NOTE 3: 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 futiire projects.

NOTE 4: Work product quality assurance may include reviews, problem
analysis, reports and lessons learned that improve the work products for
rurther use.

SUP.1.BP1: Ensure i of quality Ensure that quality assurance is
performed independently and objeclwely without conflicts of interest.

Note 1: Possible inputs for evaluating the may be to financial and/or
organizational structure as well as responsrblhry for processes that are subject to quality assurance
(no self-monitering).

SUP.1.BP2: Define criteria for quality assurance. Define quality criteria for work products as
well as for process tasks and their performance.
Note 2: Quality criteria may consider internal and external inputs such as customer requirements,
standards, milestones, efc.
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c}

[v25] [v3.1] [ va.o]

SYS.3.BP6: Establish bidirectional
™ traceability.

ENG.3.BP6: Ensure consistency and
bilateral traceability of system
requirements to system architectural
design.

SYS.3.BP4: Ensure consistency and
establish bidirectional traceability.

~y SYS.3.BP7: Ensure consistency.

Evaluation alternative archi. BP X
= But, Analyze archi.2 2ILjf &2/

v3. 10N = A 2EH 7H4o gt HI7I=2 BP7t 2 8&|X| 11, ‘CHQ A’ CiQto| H|W',
‘CHE Cieto] MEME|X] QIdCHO S-S F= 271 BASUCL v4.00M = 7| E BP= &
M| Analyze architecture BPZ7} =7tk|0] Of7|ElX 24 gEo = 2 U ZXE[ASY
Ct. O] = functional safety, cybersecurity®| analysis& 12{st A& QUCtD EQL|CE

Major change 6

[v3.1]

SYS.3.BP5: 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. [QuTcoMmE 1]
NOTE 3: Evaluation criteria may include quahty characteristics (modularity,
ility, exp scalability, reliability, security on and
usability) and results of make-buy-reuse analysis
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$YS.3.BP3: Analyze system architecture. Analyze the system architecture regarding relevant
technical design aspects related to the product lifecycle, and to support project management
regarding project estimates, and derive special characteristics for non-software system
elements. Document a rationale for the system architectural design decision:
INote 2: See MAN.3.BP3 for project feasibility and MAN.3BP5 for project estimates.
Note 3: Examples for product lifecycle phases are production, maintenance & repair,
decommissioning.
Nate 4: Examples for technical aspects are for suitability of p. st
system elements to be reused, or availability of system elements.
Note 5 Examples for methods being suitable for analyzing technical aspects are prototypes,
simulations, and qualitative analyses (e.g., FMEA approaches)
Note 6: Examples of design rationales are proven-in-use, reuse of a product platform or product
line), a make-or-buy decision, or found in an evolutionary way (e.g., set-based design).

SWE.2.BP3: Analyze software architecture. Analyze the software architecture regarding
relevant technical design aspects and to support project management regarding project
estimates. Document a rationale for the software architectural design decision.
Note 4: See MAN.3.BP3 for project feasibility and MAN.3.BP5 for project estimates.
Note 5 The analysis may inciude the suitability of pre-existing software components for the current
application.
Note 6: Examples of methads suitable for analyzing technical aspects are prototypes, simulations,
qualitative analyses.
Note 7: Examples of technical aspects are timings, and resout
ROM, RAM, external / internal EEPROM or Data Flash or CPU load).
INote 8: Design rationales can include arguments such as proven-in-use, reuse of a software
framework or software product line, @ make-or-buy decision, or found in an evolutionary way (e.g,
set-based design).

ption (e.g,

HWE.2.BP4: Analyze the hardware architecture and the hardware detailed design. Analyze
the hardware architecture and hardware detailed design regarding relevant technical aspects,
and support project management regarding project estimates. Identify special characteristics.
Note 6: Examples for technical aspects are ity for suitability of p. i
hardware components to be reused, or availabilify of hardware elements.
Note 7: Examples of methods suitable for analyzing technical aspects are simulations, calcufations,
quantitative or qualitative analyses such as FM|

g
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SWES 57 A2
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« SW integration verification TtA| 2| : unit into verification, SWC into SW integration
verification (SWE.5.BP4)

« SWC stand-alone test 2l# Z7HSWE.5.BP5)

« FH/UM BP F7t: SWE.5(integration verification measure)= SWE.2(SW architecture)
Q| SWE.3(SW detailed design)2te =& 3 Latd =t

Integration  and verification of software

components
[ setwme
sw
B Component 1
. \
______________________________________ I
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System

System Architectural Design

[
Verification of a single software component
(prior to integration with  other
components)

Software

i

| (Unit black box behavior) J I Unit Verification Results J SWE4

[ o )

ASPICE Guideline, Figure 2-7:
2.2 Software Unit Behavior and Unit Integration, Component Behavior, and software Component-
level testing

Software Units

1
Integration, and integration verification of
software units into their component
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Major change 8 Verification criteria BP 41|

= But RequirementsS/ characteristics.2 AEZ7 &2/

v3.10{ME= RFAIE2 BtEA| HF 715510{0F 57| Ui Eof 0| Z=3}7| 2150
verification criteria BP7} &7 |'E| A&LICt. 22{Lt BP1(specify)2t BP5(verification
criteria) "7}0| Y2Hd o771 WMSt= AL E EX|SHH, verification criteriall] CHoH B
E=M/HE7L EXYsliof DtCt= ol = BMSIRSLICE 0| s HSH7] Isl v4.00(M =
BP1(specify)0fl 2 FAIZ0| Z¢30{0f 5l= 7| 2HQl EX E4H2 2 Z5tH BP12 Z2l5t
RASLCh

[v3.1] [ va.o]
SWE.1.BP5: Develop verification criteria. Develop the verification Base practices
criteria for each software requirement that define the qualitative and
quantitative measures for the verification of a requirement. [OuTCOME 2, 7] SWE.1.BP1: Specify software requirements. Use the system requirements and the system
NOTE 6: Verification criteria demonstrate that a requirement can be verified architecture to identify and doctimenl the functional and non-functional requirements for the
within agreed constraints and is typically used as the input for the development software g to defined for req 2

of the software test cases or other verification measures that should

NoTE 1: Characteristics of requirements are defined in standards such as ISO IEEE 29148, ISO
demonstrate compliance with the software requirements.

26262-8:2018, or the INCOSE Guide for Writing Requirements.

NOTE 7: Verification which cannot be covered by testing is covered by SUP.2. Note 2 for defined of req shared by technical standards are
verifiability (i.e. verification criteria being inherent in the requirements formulation),
unambiguity/comprehensibility, freedom from design and implementation, and not contradicting any
other requirement.

Note 3: In case of softv ly P , the system req and the system architecture
refer to a given operating environment. In that case, stakeholder requirements can be used as the
basis for identifying the required functions and capabilities of the software.

Note 4: The hardware-software-interface (HSI) definition puts in context hardware and therefore is an
interface decision at the system design level (see SYS.3). If such a HSI exists, then it may provide
input to software requirements.

. - © 2 #3 A

- CiYot AT B 1250 test > verification2 £ 80 #HZE

+ Item &0]= functional safety@t 2|07} Z=&|0 AHK|

. Process°| Output F& HE : work product - information item

« Note ‘44 E2t: requirements/checklist & 2X| = BF informative 8422 7 M
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