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SWE.5 and SW Unit Integration in ASPICE 3.1

* The Automotive SPICE 3.1 process SWE.4 SWE.4.BP2: Develop criteria for unit verification. Develop
Software Unit Verification focuses on unit tests criteria for unit verification that are suitable to provide evidence for
derived from SW'’s detailed design and aims to show compliance of the software units, and their interactions within the
compliance. component, with the software detailed design and with the non-

) functional requirements according to the verification strateqy.
* On the other hand, the SWE.5 Software Integration q J ¥

and Integration Test focused on tests to be derived
from SW architectural design and aimed at showing

: s WE.5.BP3: Devel ifications for software integration
compliance with it. S 5.BP3: Develop specifications for software integratio

test.
* Inversion 3.1, it is unclear whether integration Develop the test specification for the software integration test,
happening within an individual SW component including the test cases according to the software integration test
should be mapped to SWE.4 or SWE.5. strategy for each integrated software item. The test specification

shall be suitable for providing evidence of the integrated software

» Automotive SPICE 4.0 clarifies this aspect and o . ! . .
items' compliance with the software architectural design.

better explains what should be mapped to the new
SWE.5 Software Component Verification and Source Automotive SPICE® Vers. 3.1
Integration Verification Processes.
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SWE.5 Software Component Verification and Integration Verification

The purpose is to verify that software components are consistent with the software
architectural design and integrate software elements and verify that the integrated software
elements are consistent with the software architecture and software detailed design.

lswm BPS5
SWE.1 BP5 SWrequitements 1€ S l Verification e i Verification results
measures
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https://vda-qmc.de/wp-content/uploads/2023/12/Automotive-SPICE-PAM-v40.pdf

Agenda

1. SWE.2: the behavior of the SW components
2. SWE.3: the concept of unit, design unit, code unit

3. SWE.4: unit verification without verification of the interaction among
units

4. SWE.5: the integration of units and components

5. The traceability diagram — corrected
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Bringing together
more than 20 years
of combined industry
excellence

Within UL Solutions, we provide a broad portfolio of offerings to many industries. This includes
certification, testing, inspection, assessment, verification and consulting services. In order to
protect against and prevent any conflict of interest or perception of conflict of interest and protect
both our brand and our customers’ brands, UL Solutions has processes in place to identify and
manage any potential conflicts of interest and maintain the impartiality of our conformity
assessment services.

© 2024 UL LLC. All Rights Reserved
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E/Evolving the future: Our automotive electronics expertise empowers you to
Implement your strategy.

Automotive SPICE® | Functional safety ALUDIEUYE

cybersecurity

Systems Autonomy safety/

engineering SOTIF Agile
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Automotive SPICE® expertise,
well-trusted by original equipment manufacturers (OEM)
and suppliers worldwide.

M 1,500+ s
U successfully
trained assessors
400+ [ 115

corporate assessment
customers worldwide
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<900 years

of assessment experience

WIWW W W /

V
1,200+ Co-authors &
assessments since 2007 "

(i.e., 60,000 assessment hours) "ASPICE for Cybersecurity
“ME SPICE PAM," “EE SPICE PAM,"

“ML SPICE PAM," “DM SPICE PAM”
“Automotive SPICE® in practice”
“Automotive SPICE® Essentials”
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21 Principal assessors
22 Competent assessors

5 9 Provisional assessors
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F q 8 intacs™ certified

instructors for competent level

14 intacs™ certified

instructors for provisional level

Peer reviewer

Automotive SPICE® standard



Agenda

1. SWE.2: the behavior of the SW components
2. SWE.3: the concept of unit, design unit, code unit

3. SWE.4: unit verification without verification of the interaction among
units

4. SWE.5: the integration of units and components

5. The traceability diagram — corrected
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SWE.2 vs SWE.5: The behavior of the SW components

=  SWE.2 requires the description of the behavior of each SW component, in terms of static and dynamic
specifications

= SWE.5 requires verification measures to test against the documented behavior of the SW components

SWE.2.BP1: Specify static aspects of the software
architecture. Specify and document the static aspects of the
software architecture with respect to the functional and non- SWE.5.BP2: Specify verification measures for

func?onal sofctlwa(rje freqLCJllrerPePts,fltncludlng externatl th \ verifying software component behavior. Specify
Interiaces and a defined set of software components wi verification measures for software component

their interfaces and relationships. verification against the defined software
: : components’ behavior and their interfaces in the
SWE.2.BP2: Specify dynamic aspects of the software :
: ) ) software architecture.
architecture. Specify and document the dynamic aspects of
the software architecture with respect to the functional and
non-functional software requirements, including the behavior
of the software components and their interaction in different

software modes and concurrency aspects.
10 Be



MCS24EV1716850

SWE.3: The concept of SW unit, design unit, code unit

A SW unit is a “logical modeling term,” a semantical

abstraction of the code. “It is an inseparable coherent piece
of behavior,” regardless of how many functions it implements SWE.1 BPS
or how many .h and .c files it physically represents.

« There are “design units” at the design level.

« There are “developed units” (code units) at the code
level.

i

SW requirements [

ISWE.E BP4

SW architecture  f—

ISWE.:‘- BP4

SWE.3 BP4 SW detailed design [

I SWE.3 BP4

Design units

Code units /

Source:
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https://vda-qmc.de/wp-content/uploads/2023/12/Automotive-SPICE-PAM-v40.pdf

SWE.3: The interactions between SW units

SWE.3.BP2: Specify dynamic aspects of the
detailed design. Specify and document the dynamic
aspects of the detailed design concerning the software
architecture, including the interactions between
relevant software units to fulfill the component’s
dynamic behavior.

Interactions between SW units /
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SWE.1 BPS

SWE.J BP4

Source:
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SWE.4: Unit verification without verification of the interaction among units

lswu BP5

e ML SWE.4 does not require
the verification of the
- interactions among units
Source: .. .
© VDA Quality Management Center (SW U n |t | nteg ratIOn)
< Dynamic tests
/ SWE.4 BP4 / y
Design units I v
SW unit < » Ver. Mea.
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Adherence to coding
. guidelines BE
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SWE.5 Software Component Verification and Integration Verification

SWE.5.BP1: Specify software integration
verification measures. Specify verification measures
based on a defined sequence and preconditions for
integrating software elements against the software
architecture's defined static and dynamic aspects.

SWE.5.BP2: Specify verification measures for
verifying software component behavior. Specify
verification measures for software component
verification against the defined software components’
behavior and their interfaces in the software
architecture.
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SWE.5.BP4: Integrate software elements and
perform integration verification. Integrate the
software elements until the software is fully integrated
according to the specified interfaces and interactions
between the software elements and the defined
sequence and preconditions.

SWE.5.BP6: Ensure consistency and establish
bidirectional traceability. Ensure consistency and
establish bidirectional traceability between verification
measures and the static and dynamic aspects of the
software architecture and detailed design. Establish
bidirectional traceability between verification results
and verification measures.



The traceability diagram — corrected
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Integration and integration tests
of SW components

Integration and integration tests
of SW units

Dynamic tests

Static verification
Code reviews
Adherence to coding guidelines


https://vda-qmc.de/wp-content/uploads/2023/12/Automotive-SPICE-PAM-v40.pdf

2
O
=)
IS4
<
=
3
=)
=
4
<
N
=]
«
©

B KUGLER MAAG CIE

Thank youl!

Dr. Giuseppe Pepe
+49 1525 4755720
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