Automotive SPICE

Free model: http://www.automotivespice.com/fileadmin/software-download/
Automotive_ SPICE_PAM_30.pdf — or just search for “aspice pdf”

Even-Andreé Karlsson
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Introduction

= Even-André Karlsson- 30 years of Process and Quality improvement
Model based Improvement CMMI, A-SPICE

System engineering, Architecture, Tools, Requirements engineering

Agile, Lean, Team based organisation and Coaching

Automotive, Mechanical, Mobile, Telecom

= Company changes but with continued focus and services:

- Process improvement el
- Software Quality
- Software Safety I —r
: Jorstomaton Q@
- Supplier Management ot S
- Open Source Software addaloi

Innovation

Sharing trends, ideas and best
practices and leading innovation
sessi

= SPICE/CMMI references
- Accel, Atlas Copco, Autoliv, BorgWarner, Consat, GM, Mecel, Stoneridge, Volvo
- ABB, Ericsson, FMC, IKEA, Kongsberg, QLIK, SAAB, Thales, Visma

addaloi
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Principles

= Focus
- Respect times
- Email/phone
- Active

= Communication
- Listen
- Respect
- Seek understanding

= Parking lot

addaloi
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Agenda - Automotive SPICE

= Need for defined processes
= Background of SPICE

= Automotive SPICE
- Introduction
- Process Reference Model
- Process Assessment Model
- Challenging Areas
- Assessments
- Improvement Programs

= Summary

it
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Defined Processes




Performance and Capability in R&D ...

= The R&D organization's [performance |is typically measured as e.g.
- Quality of product/service
- Completeness of expected functionality
- Cost
- Lead time from order to delivery

= The

capability

to perform well, is given by how the work is planned,

structured, performed, monitored and by whom.
- Processes
- Tools

- Staff qualification

© Addalot Consulting AB - All rights reserve

“The quality of a SW system is governed by the quality
of the processes used to develop the system”

addaloi
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Critical thoughts about processes.....

= | do not need defined processes if | have
- Really good people
- Advanced technology
- An experienced manager

= Defined processes interfere with creativity
= Defined process = bureaucracy

= Process = process description

ot
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High Capability Process

= Defined

= Documented

= Used

= Enforced by management

= Trained

= Measured

= Supported by tools and technology
= Controlled

= Tailored

= Maintained

= [mproved

Sy
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Quality in different perspectives

Software Product

influences

External Quality Quality In Use

________ 4. -
depends on '

| |

Internal Metrics External Metrics

" addalot
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SPICE
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History of SPICE

= Unifying different maturity approaches: CMM, BOOTSTRAP, Trillium, ...

= Published as ISO-standard
- 1993 a working group was formed in to draft the international standard (SPICE)
- 1998 as TR (Technical Report) ISO/IEC 15504:1998
- 2003-2005 revision of TR in Form as International Standard
- 2015: 15504 was replaced by ISO 33001

v
Q
c|>> = Optimising o
-l
_é" * Predictable <
® = Established
&
(&) * Managed o~
"
3 * Performed -
o
o
|
o

= Incomplete o

P, P, P,
Processes assessed
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Categories & Groups

from ISO/IEC 12207

Acquisition Procsss Group [&CQ)
A0 1 Acquisiion preparation
ACC 2 Suppler selection
ACC 3 Coniract agraement
ACC A Supplar monitoning
ACD S Customer acceptance

Supply Process Group (SPL]
SPL1 Suppiler tendesing
SPL 2 Product release
SPL 3 Product acceptance support

Engingaring Process Sroup [ENG)
ENG.1 Requirements slcitation
ENG.Z System requirements analysis
EMG.3 System archiectural design
EMG.4 SOMWaEre requiraments analysis
EMG.5 Softwars design
ENG.E Sofware construciion
ENG.T Software Intagration
ENG.E Sofware testing
ENG.8 System Infagration
ENG. 10 System tesing
EMG.11 Software Instalation
EMG.12 Software and system malnkenance

Operation Process Group (OPE)
OPE.1 Dperational wse
OPE.Z Customer support

ORGANIZATIONAL Life
Cycle Processes

Management Process Group (MAN)
MAN.1 Crganizational allgnment
MAN 2 Organizational management
MAN.3 Project management
MAN.4 Cuallty management
MAN.S Risk management
MAN.E Measuremant

Process IMprovamant Procass Group [PIMY
PIM.1 Process establlshment
Pil.2 Process 3ssa6sment
PIM.3 Process Improvemeant

Rescurce and Infrastruciure Procass
Group (RIN}
RIMN.1 Human rasurc:ernanaganent
RIM.2 Training
RIM.3 Knowledge managament
RIM.4 Infrastruciure

Reuss Process Group (REU)
RELL1 Asset management
RELL2 Reuse program managameant
RELL3 Domaln engineering

Support Procsss Group (SUP)

SUP.1 Guallty assurance
SUP2 Vanfication
SUP.3 Valkdaton

SUPA Joint review
SUPS Audgit

SUP_E Product evaluation

SUP.T Documentation

SUP.E Conflguration management
SUP_0 Problem resolution management

SUP.10 Changs request management

© Addalot Consulting AB - All rights reserved

12

addaloi

QUALITY

IMPROVEMENT



Automotive SPICE
Introduction




Automotive SPICE background

= Automotive SPICE Process Assessment Model published in 2005 by
Automotive Special Interest Group (ASIG)

= Objective is to harmonize SPICE assessments in the Automotive domain to
support OEMs to compare assessment results

= Currently driven by Automotive Special Interest Group and the Quality

Management Center in the German Association of Automotive Industry (VDA
QMCQ)

~
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SPICE and Automotive SPICE

SPICE provides a generic
framework to incorporate
Process Reference and
Assessment Models

ISO 33001
spPYCE

_______________________

' SW related (in general):
. - Base Practices

Adoption to several industrial sectors:

Automotive .
" SW related (in general)

@, - Subset of SPICE Processes
S P i B E - New automotive genuine

Processes

Detailed automotive specific
. Base Practices
Q‘ z ' - Work Products

1 Version 3.0 released
spPYCE July 2015

ot

© Addalot Consulting AB - All rights reserved

QUALITY IMPROVEMENT



Automotive SPICE in a nutshell

Automotive SPICE is an adaption of ISO 33001 for automotive domain with

...is a model / framework good practices being used throughout automotive
industry. It describes “What” should be done” not “How".

...... is a collection of process areas of the whole

product life cycle: Acquisition & Supply, Systems & Software Engineering,
Support & Organization, and Project & Process Management

...is a capability model for rating and improving process capability

...provides guidance for improving the organization’s processes

© Addalot Consulting AB - All rights reserved Slide 16
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Automotive SPIiCE in a nutshell (cont’d)

m Process Reference Model:
“set of processes and process groups”

s0P3 ) SUP.10 >
contguraon rotiem sesoon @ west
broduct Rt e e ek S~ ocew imgeamemant

Reuse Process Group
o
: =
sy l sup1 l | sup2 ‘ | supa | l supy | Process Improvement
ENliFr-a el
—_—

L ] [ i U 1 ]

m Process Assessment Model .
to determine process capability ~
VDAQMC TR R e

Automotive SPICE"
ess Reference Model
Assessment Model

ReLEAsED
Connasntanty:  Fubic

addaloi

© Addalot Consulting AB - All rights reserved Slide 17 QUALITY IMPROVEMENT




Process capability determination

Measurement framework

(ISO/IEC 33020)
« Capability levels
* Process attributes
* Rating
* Scale
* Rating method
* Aggregation method
* Process capability level model

Process assessment model

(Automotive SPICE)

¢  Process capability indicators
* Process performance indicators

Process reference model
(Automotive SPICE)

* Domian and scopes

* Process purposes

L Process outcomes

© Addalot Consulting AB - All rights reserved
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Processl Process2 Process3 Processd ...
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Automotive SPICE
Process Reference Model




SPICE / Automotive SPICE

Acquisition Process Group (ACQ)

A
A
A

ACQ.1 Acquisition preparation
ACQ.2 Supplier selection
ACQ.3 Contract agreement
ACQ.4 Supplier monitoring
ACQ.5 Customer acceptance
ACQ.11 Technical requirements
ACQ.12 Legal and administrative
requirements
ACQ.13 Project requirements
ACQ.14 Request for proposal
ACQ.15 Supplier qualification

Supply Process Group (SPL)

A
A

SPL.1 Supplier tendering
SPL.2 Product release
SPL.3 Product acceptance support

Engineering Process Group (ENG)

>>>>>>>>>>>

SYS.1 Requirements elicitation
SYS.2 System requirements analysis
SYS.3 System architectural design
SWE.1 Software requirements analysis
SWE.2 Software design

SWE.3 Software construction
SWE.4 Software unit verification
SWE.5 Software integration and test
SWE.6 Software Qualification Test
SYS 5 System integration and test
SYS.6 System Qualification testing
ENG.11 Software installation

Operation Process Group (OPE)

OPE.1 Operational use
OPE.2 Customer support

Support Process Group (SUP)

A
A

>

>>> >

SUP.1 Quality assurance

SUP.2 Verification

SUP.3 Validation

SUP.4 Joint Review

SUP.5 Audit

SUP.6 Product evaluation

SUP.7 Documentation

SUP.8 Configuration management
SUP.9 Problem resolution management
SUP.10 Change request management

ENG 12 Saoftware and system maintenance

ISO/IEC 15504-5 process
A Automotive SPICE process
HIS-Scope

not included in ISO/IEC 15504-5

© Addalot Consulting AB - All rights reserved

Management Process Group (MAN)

MAN.1 Organizational alignment
MAN.2 Organizational management

A MAN.3 Project management
MAN.4 Quality management

A MAN.5 Risk management

A MAN.6 Measurement

Resource & Infrastructure Process

Group (RIN)
RIN.1 Human resource management
RIN.2 Training
RIN.3 Knowledge management
RIN.4 Infrastructure

Reuse Process Group (REU)
REU.1 Asset management

A REU.2 Reuse program management
REU.3 Domain engineering

Process Improvement Process Group (PI
PIM.1 Process establishment
PIM.2 Process assessment

A PIM.3 Process improvement

\
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HIS Scope

Automotive SPICE (Version 3.0) e

HIS Scope

Acquisition Process System Engineering Process Group (SYS) Management Process
Group (ACQ) Group (MAN)

ACQ.3 SYs.1 MAN.3
Contract Agreement Requirements Elicitation Project Management

e — - 5 - N
ACQ.4 . SYS.5 MAN.5
Supplier Monitoring SvstemAi:‘eaq':si‘rsements System Qualification Test Risk Management
ACQ.11 vS. e MAN.6
Technical Requirements System;;r:':::ectural Sw‘ir:\egr::gbr: gri:rs\tand Measurement
ACQ.12
Legal and Administrative Software Engineering Process Group (SWE)
Requirements
\AJ
ACQ.13 7 SWE.6
Project Requirements Sohwar:::q'y:l;ements Software Qualification Test

\A\J
ACQ.14 = !W !! I
Software Architectural Software Integration and
Request for Proposals Design Integration Test
ACQ.15 | g W ES I I SWE.4
Supplier Qualification S:’;:;’:I?g;ﬂmge::" Software Unit Verification
Reuse Prc;gram
Supply Process Group Supporting Process Group (SUP) -
(SPL)
SPL.1 SUP.1 SUP.2 SuP.4 SUP.7 Process Improvement
Supplier Tendering Quality Assurance Verification Joint Review Documentation Process Group (PIM)
—
Product Release ﬁ:;':‘f:e'::?\? P“’a'::'a :::;::lm cm:ﬁ:;m"::t Process Improvement

Primary Life Cycle Processes |

Organizational Life Cycle Processes l Supporting Life Cycle Processes

addaloi
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Acqusition and Supply Process Groups

= ACQ.4 Supplier Monitoring
The purpose of the Supplier Monitoring Process is “
to track and assess the performance of the supplier ==
against agreed requirements.

- SPL.2 Product Release (@]
The purpose of the Product Release Process is to
control the release of a product to the intended
customer.

addaloi
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System Engineering Process Group 1(2)

I
= SYS.1 Requirements Elicitation {=x2=v22
The purpose of the Requirements Elicitation Process is
to manage stakeholder needs and requirements
throughout the lifecycle to form the basis for defining
the needed work products.

= SYS.2 System Requirements Analysis
The purpose of the System Requirements Analysis
Process is to transform the defined stakeholder
requirements into a set of system requirements that
will guide the design of the system.

= SYS.3 System Architectural Design
The purpose of the System Architectural Design
Process is to establish a system architectural design
and identify which system requirements are to be
allocated to which elements of the system.

addaloi

QUALITY IMPROVEMENT
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Software Engineering Process Group 1(2)

= SWE.1 Software Requirements Analysis
The purpose of the Software Requirements Analysis
Process is to transform the software related parts of
the system requirements into a set of software
requirements. S [ e—— .

= SWE.2 Software Architectural Design
The purpose of the Software Architectural Design
Process is to establish an architectural design and to
identify which software requirements are to be
allocated to which elements of the software.

= SWE.3 Software Detailed Design and Unit
Construction
The purpose of the Software Detailed Design and Unit
Construction Process is to provide an evaluated
detailed design for the software units and to produce
the software units.

addaloi
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Example of a Process

4.4.2, SWE.2 Software Architectural Design

Process ID

SWE.2

Process name

Software Architectural Design

Process purpose

The purpose of the Software Architectural Design Process is to establish
an architectural design and to identify which software requirements are to
be allocated to which elements of the software, and to evaluate the
software architectural design against defined criteria.

Process
outcomes

As a result of successful implementation of this procesa:

1) a software architectural design is defined that identifies the elements
of the software;

2) the software requirements are allocated to the elements of the
software;

3) the interfaces of each software element are defined;

4} the dynamic behavior and resource congumption objectives of the

software elements are defined;

consistency and bidirectional traceability are established between

software reguirements and software architectural design; and

8) the software architectural design is agreed and communicated to all
affected parties.

5

—

Base practices

SWE.2.BP1: 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
regquirements. [OUTCOME 1]

NQOTE 1: The software iz decomposed info elementfs acrozs appropriafe

hierarchical levels down fo the soffware components (the lowest level

slementz of the soffware architectural dezign) that are described in the

defailed design.

SWE.2.BP2: Allocate software reguirements. Allocate the software
requirements to the elements of the software architectural design. [DuTcomME
2]

SWE.2.BP3: Define interfaces of software elements. |dentify, develop
and document the interfaces of each software element. [OuTcoms 3]

SWE.2.BP4: Describe dynamic behavior. Evaluate and document the
timing and dynamic interaction of software elements to meet the required
dynamic behavior of the system. [OuTcomE 4]
NQOTE 2: Dynamic behawiar is defermined by operating modes (e.g. sfarf-up,
shutdown, normal mode, calibration, diagnosis, efe.), processes and process
infercommunicafion, fazks, threads, fime slices, infermupts, efc.
NQTE 3: During evaluation of the dynamic behawvior the farget platform and
potential loads on the targef should be considered.

SWE.2.BP5: Define resource consumption objectives. Determine and
document the resource consumption objectives for all relevant elements of

© Addalot Consulting AB - All

rights reserved

Area
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the software architectural design on the appropriate hierarchical level
[OuTCOME 4]
NOTE 4: Resource consumptfion iz iypically defermined for resources like
Memory (ROM, RAM, external / internal EEFROM or Data Flash), CPU load,
efo.

SWE.2.BP6: Evaluate alternative software architecturss. Define
evaluation criteria for architecture design. Evaluate alternative software
architectures according to the defined criteria. Record the rationale for the
chosen software architecture. [OuTcome 1. 2, 3,4, 5]
NOTE §: Evaluation criteria may include qualify characterizfics (modulanty,
maintainability, expandability, zcalability, reliability, securty and usabilify) and
rezuftz of make-buy-reuse analysiz.

SWE.2.BPT7: Establish bidirectional traceability. Establizh bidirectional
traceability between software requirements and elements of the software
architectural design. [OUTCOME 5]
NOTE &: Bidirectional fraceabiliy covers allocation of zoftware requiremenis fo
the elementz of the software archifectural design.
NOTE 7: Bidirectional fraceabilily supporis coverage, consistency and impact
analyzis.

SWE.2.BP8: Ensure consistency. Ensure consistency between software

requirements and the software architectural design. [OuTcoumE 1, 2, 5. 8]
NOTE &: Caonsistency iz supporfed by bidirectional traceability and can be
demonsirafed by review records.

NOTE 3: Soffware reguirements include software architecfural requirements,
refer fo BPE.

SWE.2.BP2: Communicate agreed software architectural design.
Communicate the agreed software architectural design and updates to
software architectural design to all relevant parties. [OuTcoMe 8]

Output work
products

04-04 Software architectural design . [OUTCOME 1, 2, 3, 4, 5]

13-04 Communication record . [OUTCOME 8]
13-19 Review record . [OUTCOME 5]
13-22 Traceability record . [OUTCOME 5]
17-08 Interface requirement specification . [OUTCOME 3]

Process reference model (Purpose, outcomes)

Process assessment model (BPs, WPSs)

addaloi
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Example work product:

04-03

Domain model

Must provide a clear explanation and description, on usage and
properties, for reuse purposes
Identification of the management and structures used in the model

04-04

Software
architectural design

Describes the overall software structure

Describes the operative system including task structure

Identifies inter-task/inter-process communication

Identifies the required software elements

Identifies own developed and supplied code

Identifies the relationship and dependency between software elements
Identifies where the data (such as parameters) are stored and which
measures (e.g. checksums, redundancy) are taken to prevent data
corruption

Describes how variants for different model senes or configurations are
derived

Describes the dynamic behavior of the software (Start-up, shutdown,
software update, error handling and recovery, etc.)

Identifies where the data (such as parameters) are stored and which
measures (e.g. checksums, redundancy) are taken to prevent data
corruption

Describes which data is persistent and under which conditions
Consideration is given to:

- any required software performance characteristics

- any required software interfaces

- any required security charactenstics required

- any database design requirements

04-05

Software detailed
design

Provides detailed design (could be represented as a prototype, flow
chart, entity relationship diagram, pseudo code, etc.)
Provndes focmat of lnput/output data

© Addalot Consulting AB - All rights reserved
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Software Engineering Process Group 2(2)

= SWE.4 Software Unit Verification
The purpose of the Software Unit Verification Process is__ o -
to verify software units to provide evidence for =
compliance of the software units with the software
detailed design and with the non-functional software
requirements.

ok Mamagement

= SWE.5 Software Integration and Integration Test = —n
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.

= SWE.6 Software Qualification Test
The purpose of the Software Qualification Test Process is
to ensure that the integrated software is tested to
provide evidence for compliance with the software
requirements.

addaloi
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System Engineering Process Group 2(2)

= SYS.4 System Integration and Integration
Test
The purpose of the System Integration and
Integration Test Process is to integrate and
test the system items for compliance of the e T
integrated system items with the system

vvvvvvvvvv ements

architectural =]

Project Requirements

mmmmmmmmmm

Request for Proposals

- ifi - — e
SYS.5 System Qualification Te;t_ | e :
The purpose of the System Qualification Test 27 =1 = | = = -mmxm
Process is to ensure that the integrated = | | o

system is tested to provide evidence for
compliance with the system requirements and
that the system is ready for delivery.

addaloi
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Traceability requirements

Stakeholder
requirements

Il bvidirectional traceability

I consistency

A
5YS.2 BP6
¥ SYS.2BP7 SYS.5 BP5 System gualification
SYS.5 BP6 test specification
System requirements |« = lificati
SYS.5 BP5 > System qualification
A test results
SYS.3 BP6
SYS.3 BP7
A 4 SYS.4 BP7 System integration
SYS.4 BP8 ificati
System architecture . test specification SYS.4 BP7
A X g | Test cases |L : | A IEEEERL
SWE.1 BP& test results
\rSWE'1 BP7 SWE.6 BP5 m—
SWE.1 BP§ SWE.6 BPE Software qualification
SWE.1 BP7 Software requirements |« & test specification
y Y || SWE.6 BP5 > Software qualification
SWE.2 BP7 test results
¢ WE-2BP8 SWE.5.BP7
SWE.5 BPS Software integration
Software architecture > test specification
A | SWE.5 BP7 = Software integration
SWE.3.BP5 test results
SWE.3 BP6
SWE.3 BPS \ 4 SWE.4 BP5S

SWE.3 BP5
SWE.3 BP6

SWE.3 BP6

design

Software detailed

_ SWE.4 BP6 _

- L

Software units %

Unit test specification |

__ SWE.4 BP5 _

Unit test results

To affected work products

Change requests s

SUP.10 BP8

>

© Addalot Consulting AB - All rights reserved
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SWE.4 BP5

Y

Static verification

results

//
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Supporting Process Group 1(2)

= SUP.1 Quality Assurance
The purpose of the Quality Assurance Process is to
provide independent and objective assurance that work products and
processes comply with predefined provisions and plans and that non-
conformances are resolved and further prevented.

= SUP.2 Verification (GxrzinsD
The purpose of the Verification Process is to confirm that each work
product of a process or project properly reflects the specified
requirements.

= SUP.4 Joint Review (zxrsi0sD)
The purpose of the Joint review process is to maintain a common
understanding with the stakeholders of the progress against the
objectives of the agreement and what should be done to help ensure
development of a product that satisfies the stakeholders. Joint reviews
are at both project management and technical levels and are held
throughout the life of the project.

addaloi
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Supporting Process Group 2(2)

* SUP.7 Documentation (GxreinsD
The purpose of the Documentation Process is to
develop and maintain the recorded information
produced by a process.

= SUP.8 Configuration Management
The purpose of the Configuration Management Process is to establish and
maintain the integrity of all work products of a process or project and make
them available to concerned parties.

= SUP.9 Problem Resolution Management
The purpose of the Problem Resolution Management Process is to ensure

that problems are identified, analyzed, managed and controlled to
resolution.

= SUP.10 Change Request Management
The purpose of the Change Request Management Process is to ensure that
change requests are managed, tracked and implemented.

addaloi
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Management Process Group

= MAN.3 Project Management
The purpose of the Project Management Process is to identify, establish, and
control the activities and resources necessary for a project to produce a
product, in the context of the project’s requirements and constraints.

- MAN.5 Risk Management (Gxzzi050]

The purpose of the Risk Management Process is to identify, analyze, treat
and monitor the risks continuously.

SUP.1
Ql Aswun(e

SPL2 CM!UF 53
Prodisct Release i

addaloi
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Reuse Process Group
= 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.

; Supponln( Process Group (sup)

© o suP2 - UP.4
. trmloﬂ k\l Ieview

addaloi
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Automotive SPICE
Process Assessment Model




WHAT
but not

Definition of Key Terms HOW

= Base Practice: A base practice is an activity that addresses the purpose of a particular process.

= Work Product: An artefact associated with the execution of a process

Input Process Output
Purpose
Work Product qu - - - Work Product
D D D

Base Practices

= Process Attributes:
Process capability is based upon a set of 9 process attributes,
Each attribute defines a particular aspect of process capability

5

4

Al
PA
PA

= Generic Practices
Each PA is realized by a set of GPs, activities of a generic type

>
2

EERIERE]
3

1

0

CAENCNENEINEINED
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Capability Levels and Process Attributes

Level 5 - Innovated Continuous 5.2 Process Optimisation
Improvement of the
Defined Process

5.1 Process Innovation

Level 4 - Predicted Predictable 4.2 Quantitative Control
performance of the
Defined Process

4.1 Quantitative Analysis

Level 3 - Established Established a 3.2 Process Deployment
Defined Process
tailored from a
Standard Process

3.1 Process Definition

Level 2 - Managed Manage that the 2.2 Work Product Management
base practices are
performed

2.1 Performance Management

Level 1 - Performed Perform all base 1.1 Process Performance
practices

addaloi
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Level O: The Incomplete Process

= The process is not implemented, or fails to achieve its process purpose. At
this level, there is little or no evidence of any systematic achievement of the
process purpose. Processes are ad-hoc and re-active.

= Success is non-repeatable and incidental. Success or failure only depends on
motivation and qualification of team members. (,Heroes®, ,Fire fighters®).

= Systematic achievement is characterized by:
- the routine performance of necessary actions; and

- the presence of appropriate input and output work products which, collectively,
ensure that the process purpose is achieved.

addaloi
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Level 1: The Performed Process

= The process achieves its defined outcomes

= Success is repeatable and non-incidental

= Base Practices performed

= Process Attributes
-1 Process performance

MAN.3 Project management

MAN.3.BP1: Define the scope of work

MAN.3.BP2: Define project life cycle

MAN.3.BP3: Evaluate feasibility of the project.
MAN.3.BP4: Define, monitor and adjust project activities
MAN.3.BP5: Determine, monitor und adjust project estimates and resources.
MAN.3.BP6: Ensure required skills, knowledge, and experience.

MAN.3.BP7: Identify, monitor and adjust project interfaces and agreed commitments.
MAN.3.BP8: Define, monitor and adjust project schedule.

MAN.3.BP9: Ensure consistency.

MAN.3.BP10: Review and report progress of the project.

addaloi
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Level 2: The Managed Process

= The previously described Performed process is now implemented in a
managed fashion (purpose, planned, monitored and adjusted) and its work
products are appropriately established, controlled and maintained.

= Base Practices performed

= Process Attributes
- 1 Process Performance
- 2.1 Performance Management
- 2.2 Work Product Management

addaloi
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Level 2: The Managed Process

= 2.1 Performance Management

- GP 2.1.1 Identify the objectives for the performance of the process.

- GP 2.1.2 Plan the performance of the process to fulfill the identified objectives

- GP 2.1.3 Monitor the performance of the process against the plans

- GP 2.1.4 Adjust the performance of the process

- GP 2.1.5 Define responsibilities and authorities for performing the process

- GP 2.1.6 Identify and make available resources to perform the process as planned
- GP 2.1.7 Manage the interfaces between involved parties

= 2.2 Work Product Management
- GP 2.2.1 Define the requirements for the work products (WPs)
- GP 2.2.2 Define the requirements for documentation and control of the WPs
- GP 2.2.3 Identify, document and control the WPs
- GP 2.2.4 Review and adjust WPs to meet the defined requirements

addaloi
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Level 3: The Established Process

= The previously described Managed process is now implemented using a
defined process that is capable of achieving its process outcomes.

= Base Practices performed

= Process Attributes

1

2.1
2.2
3.1
3.2

Process Performance
Performance Management
Work Product Management
Process Definition
Process Deployment
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Standard and Defined Processes

Policies, :
Procedures and L'I{Ae(;ggl(;le
Standards

Data and

Organizational Assets :
Experiences

Tailoring
Guidelines

Process Definition

Process Deployment

Defined Process
Instance 3

Defined Process
Instance 2

Defined Process
Instance 1
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Level 3: The Established Process

= 3.1 Process Definition attribute
- GP 3.1.1 Define the standard process
GP 3.1.2 Determine the sequence and interaction between processes
GP 3.1.3 Identify the roles, competencies, responsibilities and authorities
GP 3.1.4 Identify the required infrastructure and work environment
GP 3.1.5 Determine suitable methods to monitor the effectiveness and suitability

= 3.2 Process Deployment attribute

GP 3.2.1 Deploy a defined process

GP 3.2.2 Assign and communicate roles, responsibilities and authorities
GP 3.2.3 Ensure necessary competencies

GP 3.2.4 Provide resources and information

GP 3.2.5 Provide adequate process infrastructure

GP 3.2.6 Collect and analyze data about performance of the process

addaloi
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Level 4: The Predictable Process

= The previously described Established process now operates within defined
limits to achieve its process outcomes. Process outcomes and its
achievement / performance are predictable within the limits.

= Base Practices performed

= Process Attributes

1

2.1
2.2
3.1
3.2
4.1
4.2

Process Performance
Performance Management
Work Product Management
Process Definition

Process Deployment
Quantitative Analysis
Quantitative Control
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Level 5: The Innovating Process

= The previously described Predictable process is now continually improved to
respond to change aligned with organizational goals.

= Base Practices performed

= Process Attributes
- 1 Process Performance
- 2.1 Performance Management
- 2.2 Work Product Management
3.1 Process Definition
3.2 Process Deployment
4.1 Process Measurement
4.2 Process Control .
5.1 Process Innovation quality control
5.2 Process Optimization -

Original zone of
quality control

Quality Improvement

addaloi
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Summary of capability levels

= Level O - Incomplete

= Level 1T - Perform the Base practices

= Level 2 - Manage that the base practices are performed

= Level 3 - Established a Defined Process tailored from a Standard Process
= Level 4 - Predictable performance of the Defined Process

= Level 5 - Innovating the Defined Process continuously

Continuous

>

Capability
012 3 45

PA PA PA
Process
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Automotive SPICE - Challenging Areas

= Business impact

= Requirements on many levels

= Traceability

= Architecture and Design documentation
= Many levels of test

= Measurement

= Quality Assurance

= Agile and ASPICE

= Defined process = Tailored to project

ot

(L
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Automotive SPICE
Assessments




Generic Assessment Flow

= Planning and preparations
Select scope

Select sample

Plan interviews

Gather documentation
Train appraisal team

= Data collection

- Data collection
- Interviews
- Document reviews

- Generate preliminary findings
- Feedback session

= Report Define rating
- Define Rating
- Final Presentation

- Report Generation /
- addalot
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Rating Scale as defined by ISO 33020

Not 0% -15% There is little or no evidence of achievement of the defined
achieved 0 0 process attribute in the assessed process.

There is some evidence of an approach to, and some

P Partially 16% -50% achievement of, the defined process attribute in the assessed
achieved 0- 0 process. Some aspects of achievement of the process

attribute may be unpredictable.

There is evidence of a systematic approach to, and significant
L Largely 519 -85% achievement of, the defined process attribute in the assessed

achieved 0- 0 process. Some weaknesses related to this process attribute
may exist in the assessed process.

There is evidence of a complete and systematic approach to,
= Fully 86% -100% and full achievement of, the defined process attribute in the

achieved 0- 9 | assessed process. No significant weaknesses related to this
process attribute exist in the assessed process.
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Not
. achieved
Example of Pr Profil |
a e o OCesSsS Frofties .
Capability level:| 1 2 3 L aﬁ%ﬁ&
PA (PA |PA |PA [PA
Process Process attribute 1.1 2.1 |2.2 F Fully
achieved
SYS.1 Requirement elicitation F F L
SYS.2 System requirement analysis F F L
SYS.3 System architecture design L F L P
SWE.1 Software requirement analysis F F F L P
SWE.2 Software architecture design L F F P P
SWE.3 Software detailed design and construction F L L P P
SWE.4 Software Unit Verification L L L P P
SWE.5 Software integration and integration test L L L P P
SWE.6 Software Qualificatioon Test F L L P P
SYS.4 System integration test L L L P P
SYS.5 System Qualification Test F L L P P
SUP.1 Quality assurance P _
SUP.2 Verification L L P P P
SUP.4 Joint review L L L P P
SUP.7 Documentation F L L P P
SUP.8 Configuration management L L L L L
SUP 9 Problem resolution management F L L P P
SUP.10 Change request management F F L L L
MAN.3 Project management L F F L L
MAN.5 Risk management F F L L L
P

MAN.6 Measurement
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Not
achieved

Example of Process Profiles

Largely
3 L achieved

Capability level:| 1 2

Process Process attribute 1.
SYS.1 Requirement elicitation
SYS.2 System requirement analysis
SYS.3 System architecture design

achieved

SWE.1 Software requirement analysis

SWE.2 Software architecture design

SWE.3 Software detailed design and construction
SWE.4 Software Unit Verification

SWE.5 Software integration and integration test
SWE.6 Software Qualificatioon Test

SYS.4 System integration test

SYS.5 System Qualification Test

SUP.1 Quality assurance

SUP.2 Verification

SUP.4 Joint review

SUP.7 Documentation

SUP.8 Configuration management

SUP 9 Problem resolution management

SUP.10 Change request management

MAN.3 Project management

MAN.5 Risk management

MAN.6 Measurement

W |O|(O|TOW|O|(O|O|r
|V |(O|TW|TO|(O|TO|[TO |0

r|r|r|O(r|™©|0 |0
—r ||| 9| 0|0 |0
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Automotive SPICE
Improvement Programs




Improving capability and performance

Improved practices
Improved performance

Existing practices
Current performance




Common Process Improvement Pitfalls

= Process Improvement goals are not aligned with business goals

= Management not committed to Process Improvement
- Adequate resources not provided
- Premature delegation of process improvement responsibilities

= Process Theory
- Process Improvement run from a Process Group away from projects
- Neglecting existing practices
- Lots of diagrams but little content

= Overconfidence in or misinterpretation of models
- There are no "silver bullets”
- The check list syndrome

= Everything done at the same time - big bang strategy

= Neglecting the “human side” of the change
- People change not organizations

addaloi
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A typical (SPICE) improvement journey

Why?
What?
When?

How much?

Where are we today? Just do it...

Business goals : Improvement . !
. : Appraisal results L :
' Improvement goals | | ! approach :  'Change management:
; U Measurements o D .
iImprovement metrics: . 1 Improvement plan | '

ot

(L
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Summary
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Summary of Automotive SPICE

= Capability drives Performance
= SPICE "Software Process Improvement and Capability dEtermination’

= Automotive SPICE
- Ensure that assessment results that are repeatable, objective and comparable
- Guide process improvement initiatives

= Process Capability is determined:
- Process Areas with purpose and outcome

- Process Assessment model with:
- Base Practices and Work Products (Level 1)
- Process Attribute and Generic Practices (Level 2-5)

= Challenge for process Improvement to be successful
- Focus (management attention, dedicated resources, ...)
- Change Management
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“Excellent firms don't believe in excellence -
only in constant improvement and change.”

In Search of Excellence - Tom Peters

‘ even-andre.karlsson@addalot.se
I 146 706 800 533
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