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Using Software Process
Assessment to Manage the
Quality of Suppliers: an
Experience in Automotive

F. Fabbrinl', K. Fusenl', G. Lami", E Shvers™

"ISTI-CNR, Plss, Haly
“FIAT Auts, Torino, Haly

Vehicie electronic networks

¥ Comfort electronics
Seat and window movement
¥ Real-time critical functions
Crulse control
Antilock brakes
Engine management
¥ Multimedia applications
v GPS, DVD
Internet
B Wireless applications
Tyre pressure control
Access control

o802 San Francisco, 3-6 Sep 2602 2

Vehicle electronic networks
(Body electronics)

riversal mator

Vehicle electronic networks
Emerging solutlons

® More specialized
and reliable control
networks for X-by-
Wire systems
¥ Brake by wire
Steer by wire

:::“-ﬂm i v " BNl parel
Q2602 7 o e Owzi? Saw Frapsiseo, 3-8 Sep 2002 4
Proiect Partici £ Center for Sofiware
roject Farticipants Certification

G Fiat Auto

P&PE - ACEE - E&SI
Software Methodologies

'y Center for Software
77 Certification
Coritic Niivenels widhs R

PR28i2 San Frasviseo, -4 Sep 7002

" The Center for Software Certification (CCS)
Is an organism of the Italian National
Rasearch Councll that performs
indepandent certification activity In the
area of Information Technology

" GCS Is part of 15TL, an Institute of the
Italian National Research Councll that
performs research In Computer Sclence,
Information Technology and related
application areas, mostly within the
framework of national and Intermnational
research projects

w0 San Francison, 3-6 Sep 2062 5
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Center for Software
Certification

E Certification models and methods
are founded on the long acqulirad
competencles of the ISTI and on
public domain standards ss well

" CCS staff members participate In
naticnal and Intematicnal Working
Groups for 13S0 stendard definltlon In
the fleld of Seftware Engineering

Qmz002 San Francisca, 3-5 Sep 2602

Center for Software
Certification

Tha Center has been active since 1984,
providing services to natlonal and
intemationzl customers, In the following
fleids:

= Software Product Evaluztion [ISOAEC
2126 & ISO/IEC 14598)

e Software Product Evaluztion znd
Ceartification according to defined
requirements and standards

u Software Process Assessment (process
improvament, capabliity determination)
[ISO/IEC 15504, SPICE]

w2002 San Francisco, 3-6 Sep 2002 L]
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Fiat Auto

Product & Process Engineering
Electronic & System Engineering

Tasks

® To deflne requirements (HW, SW,
communication, rellabillity, etc.) for
the clectrenlc systoms and
coemponents used In all Fiat, Lancia
and Alfa Romes vehicies.

¥ To define requirements for the
vehlcie “body™ clectronle systems

- kock-unlock doors, passive entry
system, anth-thlef sysiem, seat
movemant, windows, mirmors, etc.

Qwtooz San Francisce, 3-6 Sep 1002

Fiat Auto

Product & Process Engineering
Electronic & System Engineering

Objectives

" To monltor the Software technologles used In
the embadded electronlc systoms

? To use standard methodologles In order to
evaiuzie the “process capabliity” of the
suppliers

® To controf the software [fe-cycle of the
embedded systems

B To dofine and alpply mathedelogies to vaildate
funictional requirements of the ambedded
systems.

£ To deflne the SW architecture used In
embedded systems

Qw2002 Suan Francisca, 16 Sep 2092 o

Issues in automotive

E The number of software-based
components In automotive systems Is
increasing:

- Nead to control the developmant
cost of software-based component.
2 Neead to manage the development of
the software-based component, to

Increase the quality of the final
products.

“Neead to define new relationships
with the suppiiers, to better manage
sw-based component.

Qw002 San Francisso, 3.6 Sep 2002

The ESCAPE Project
Goals

* Ta set up a methodology supporting the
management of software projects and
suppiiers

® To improve FIAT process to salact suppliars

" To iImprove the software davelopment
process of suppiiers

" To provide FIAT with mathods to determina
the risks assoclated to software suppliors

* Yo giva FIAT a better control on the software
development project and on the quality of
the resuiting product

o002 Sun Fraweiscs, 34 Sep 2002 12




The ESCAPE Project
Action Plan

4. Selecting a methodology

2. Selecting suppliers

3. Assessing the software process
4. Defining improvement plans

5. Conducting “maintenance”

Reasons for SPA

" Software Process Assessment is & way to
better understand (and manage) the
software process development of a
supplier. The assessment Is done to:

v dafing & Scapabliity” level and & *risk” level
for onch zupplier

v have B criterium to choose suppllers based
on thelr “capsbiiity”

¥ understand weak snd strong areas of the

assessments development pr
v define botter functlonal reguirements
v define better system verifleation and
valldstion procedores
OF2002 Sen Francite, 3-6 Sep 2002 13 OH2002 . Sen Francisca, 348 Sep 2002 14
Reasons for SPICE Assessmernt Preparation
© Planning the Assessment
. Definkte sof rionted approach v On-site visi

" Applicabliity over » wide rangs of application domains,
businesses and sizes of organizations

" Dutput b procoss profiles st differsnt lovels of detall

hd cnnwnblllty.mllabllllyuldnonﬂmnfmulh

4 trntional . Ife eycle
nmdoln.hehmhgiuwmmmduln

B Adsstebiily of the ssscsament Beone (o £over apactfie
procacset of tarest

" Re-usebility of t ie, badh for pr
lvpe % snd capabllity o ination

~$8iG on Automotive initistive

ORT002 San Franglsen, 3-8 Sep 2002

¥ TimsiCost constraints
‘/T-chnlcnl constralnts
¥ Aszessment risk ldentification

" Defining the Assessment Purpose
v Capability Betermination
v iFn e &

B Defining the Assesament Scope
v Process Selection

oHe: Sum Fronsisce, 3-6 Sap 2002 18
o

Assessment Preparation
Assessment Scope

1. Reaquirements elicitation process
(CUs.3)

2. System requirements anslysis and
design process (ENG.1.1)

3. Softwsre design process (ENG.1.3)

System Integration and testing
process (ENG.1.7)

Project management process (MAN.2)

QH2002 San Francisco, 3-6 Sep 20T

CUS.3 Requirements elicitation process

+  Process purpose: to gather, process and track evolving
customer needs and requirements throughout the life of the
software product/service so as to establish a requirement
baseline that serves as the basis for defining the needed
software work products.

« Process outcomas.

- continuing communication with the customer will be
established

— agreed customer requirements

— a mechanism will be estabished for cortinuous monitoring of
customer needs

~ amechanism will be established for ensuring that customers
can easily determine the status and disposition of their
requests

— enhangemerts arising from changing technology and
custorner needs will be identified and their impact managed
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ENG.1.t1 System requirements analysis and

design process

Process purpose: to establish tha system requirements
{functional and non-functional) and architacture, identifying
which system requirements shoutd be allocated to which
elements of the system and to which releases,

Procoss outcomes:

~ requirements of the system will be developed that match the

customer’s stated neads

— a sclution will be proposed that identifies the main alements

of the system

the requirements will be allocated to eacnh element of the
system

— @ ralease strategy will be devetoped that defines the priority

for implementing system requirements

the system requirements will be approved and updated as
needed

the requirements, propesed solution, and their relationship
will be communicated tc all affected parties

ENG.1.3 Software design process

= Process purpose: to define a design for the software that
implements the raquirements and can be tested against
tham.

« Process outcomes:
— an architecturaf design will be developed that describes the

major software components that will implement the software
requiremants )

internal and external interfaces of each software component
will be defined

a detailed design wil be developed tha! describes software
units that can be built and tested

consistency will be established between
requirernents and software design

software

ENG.1.7 System integration and testing

process

FProcess purpose: to integrate the software component with
other components, producing a complate system that will
satisfy tha customar’s expectations expressed in the
system requiremants.

Process oulcomes:

an integration strategy will be developed to buiy system unit
aggregates according to the release strategy

acceptance critena for each aggregaie wiil be deveioped to
verify compliance with the sysiem requirements allocated to
the Laits

system gggregates will be verified using the defined
acceptance criteria .
an integrated sysiem demonstrating compliance with the
system requirements will be constructed

test results will be racorded

a regression strategy will be developed for ratesting
aggregates or the integrated system, should a change be
made

regression testing will be carried out as necessary

MAN.2 Project management process

« Process purpose: to ldentify, establish, coordinate and
maonitor activitias, tasks and resources necessary for a
project to produce a product and/or service meeting the
requirements.

= Process oufcomes;

Definition of the scope of the work for the project

Faasibility evaluation of achieving the goals of the project
with avaiiabia resources and constrainis

Estimation of the tasks and rescurcas necessary to complete
the work

Idantification of the interfaces betwsen elements i the
projact, and with other projects and organizational units
Development and implementation of the plans for the project
exacution

Actions to correct deviations from the plan and to prevent
recurrence of problems identified in the project will be taken
when project targets are not achieved.

Project implementation
pre-assessment activities

" Introductory meeting
¥ ‘f'a introduce the SPICE

{IS015504) approsch

¥’ Ta review the t

purposs, scope and constraints

‘/Tolmunummm

activities and the provisions!
sssessrment pian

" Pre-assaessment

eR007

v

quastionnalre

To gather preliminary

San Francisca, J-§ Scp 2002 1

QF2002

Project implementation
on-site activities
e ment
Scope, constraints and
5 'é'onfgdeuﬁayty policy
. D::.- Id:tc':::lslﬂnn &
Presentations
Document analysis }

v interviews Checklist-based
"  Process rating (provisional)
"  Debrisfing

San Francisco, 34 Sep 2002 I
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The Rating Dilemma

® Different rating methods can be
applied )

® ranging from the mere processing
of measured indicators up to the
unaided assessor's judgement

¥ Need to establish the
reqguirements to be satisfied for a
rating method to be valid

¥ Trade-off: assessor's judgement
driven by checklists

QR2857 Sur: Francizes, 34 Sep 2002
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Confidentiality Policy

" Care has been taken on convincing the
suppiler that process assessment does not
disclose sensitive Information about
particular techniques vsed in scftware
developmant nor dotalls on proprietary
softwars or algorithms

" pr thods do not nead Investigstion
on techaical aspacts: they only Investigate on
[ tadge, expor » sill, confidence, bonedits,
resoiirce sllocation end mensgemont of such sspecis.

" sy unwented loskege of Information ks covered by the

security pollcy mnd security of the Ing

oH2602 San Francisco, 3-8 Sep 2002 26

Project implementation
post-assessment activities

"  Process rating (final)
For each process assessed,
asslgn a rating to each process
attribute
v Record the set of process
attribute ratings as the process
profile and calculate the
caprbility level rating
®  Reporting the results
( Prepare the assessment roport
v Pr t the as t results
v Finalire and distribute the
assessment report

w2ed2 Sar Francises, 3.6 Sep 2002
i

Project status

P Seven assessments performed
{on 40 projacts) so far

"  Four more assessments
scheduled this year

¥  Further assessments planned
{mext year), Including re-
assassments for nprovement

verification

L8,
00

el zelind Saw Francisco, 3-8 Sep 2002 28

Project resulis

CURS: Rsguirsmaniy Flchmich Brocest ERGLL: Sysiom Roquinmsart Aaysit snd
Dovign Procsen

Project resulis
(Synthesis)

a

w

capabllity laval
[

A —e—mezh valie
-\_’ ~f— medlan
L
CUS3 ENGI ENG.13 ENGI1T MANZ
procase

o
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Resulting considerations

¥ The demand for the use of electronics and
software soiutions has been dramatically
growing in the last years and will be even
more in the next future.

¥  The answer is not completely adequate, as it
comes from an environment (both customers
and suppliers) that is not enough prepared to
the transition - for historical, cultural and
technical reasons: innovation Is often
apparent only, actually based on giving old
concepts new names.

¥  From the case study, some trade-offs seem
to be crucial to the automotive community
and their investigation can provide research
topics to heip automotive organizations
respond to the challenges presented by
today's global competitive environment.

Qw20 San Freacisco, 3-6 Sep 2667 it

Concluding issues

% Trends
" Requirement analysis as a key Issue
" Awal of the 1< role in the acquisition
process

" Need for new SW development models
* Trade-offs
® platform-ariented vs customer-oriented
® Resource (memory size, processor
performance, design complexity) saving vs
maintainability and reliability
" Open issues
" {nteroperabillty at subsystem level {ECU)
" Safety and security implications

Qw002 San Francitce, -6 Sep 1002 iz
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