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CMMIl in use

AVL List GesmbH headquarter is located
in Graz, Austria ...
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¢ AVL is the world’s largest private and = 1 [Powertrain
iIndependent company developing power- . (ANS | ENGINEETing
train systems with combustion engines ;
along with instrumentation and test
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systems.
¢ AVL has engineering and testing know- - P e
how for the entire development process. AN Slmulation

Technologies

o AVL is partner to all OEMs and automotive
supply industry

o AVL is worldwide market leader in i { W=\ ' |Instrumentation
automotive test equipment business o g5/ (e and Test Systems
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AVL covers all customer segments in P /A|V||.
automotive area ... b CMMI i use
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AVL turnover grew more than 10 times during
the last 20 years ...

50 .
—T
0 | |

84 85‘%87 88 89 90 91 92 93 94 95 96

Th Y

-‘. E-.‘
=T ;1\

Author: M. Paulweber, 2006
Lecturer: H. Neuhold

AV

CMMIl in use

Total growth :

1984: 40 Mio €
2005: 500 Mio €

Total increase in employees:

1984: 560
2005: 3400

Average R&D spending:
10 % of turnover

Average export quota:

96 % of turnover
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Why learn about SW processes? - I AV L

SW processes are not increasing costs of projects ... <) L e
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Source: ,SW Project Survival Guide® by Steve McConnell
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Why learn about SW processes? 2 ]
SW processes are not increasing costs of projects ... ALK'L
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_
Why learn about SW processes?
Costs to correct defects are exponential increasing...

AVL

CMMI in use

Source: ,SW Project Survival Guide® by Steve McConnell

4 Costs to
correct

Phase in which
defect is
created

Requirements

Architecture / SRS

Detailed design

Implementation / test

Require- Architecture Detailed Implementation
ments SRS design test

Maintenance

Phase in which defect is corrected
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Successful SW development requires many activities,
which are described in CMMI process areas ...

AV

CMMIin use
Plioject management
Requirement
mianagement
. Docum. Dev. S et
DOT[\]\/ELF'—‘ ‘:_)EJJJ” |ntegration 10% 5%
10%
Soiitware \ Software
implementa [Jf‘ (C++, Design
C#, ...) and module test 10%
Intearatior Product test
f1LECLEe & QA Software
. 20% Implem.and
»
roduct test & Quality -
assurance 40%

¢ Documentation _
development Only 50 % , classical, SW

development activities

i
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Tool support is essential ...

Daily build'via configuration management system —->
necessary to guarantee maintainability

Reguirement data base - avoid requirement creeping

Defect tracking system —> identify problem zones and
maturity of SW product

+ Test data base - knowledge about degree of test coverage

¢ Successful introduction of tools cost approximately as
much as the tool itself
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CMMI — Capability Maturity Model Integrated®:
The Standard for Professional SW Development

B —d e
AVL's steps to excellence in

SW development

] AVL

CMMI in use
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Our Goal:
CMMI Level 3
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Excellent quality in all AVL MES SW
products

Predictable product development
costs

Development milestones met

Platform for information between MES
development centers

Continuous improvement monitored
by objective metrics

Substantially improved productivity
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Roadmap to reach CMMI level 3 in MES ...

VIL

MMl in use

Level 3 for
SBU-MES

CMMI Level 2 for BU-E,
MI, MO, AVL-NA

Work on Level
3in Graz

2006: Official CMMI Level 2 at all centers (MI, MO, BU-E, AVL-NA)
2006: Internal CMMI Level 3 for some centers in Graz (MI, MO, PE)
2007: Official CMMI level 3 for SBU-MES



SW process improvement organization helps to

Increase development quality ...

SPSC
(SW Process Steering Committee)

Members: Strategic Process Owner, HODs of LDCs & OPO
Release of process changes
Release of architecture rules
Release of tools
Implementation of process in LDCs

OPO
(Operational Process Owner)

CAMM SEPG
(Central Analysis & (SW Engineering Process
Measurement Manager) Group)
Acquire metrics Members: Agents of LDCs
Analyse process
performance Define/Maintain CMMI
guidelines for PAs based on
PAT proposals
Define/maintain workflow
Coaching in LDCs
Administrate best practices in
OPAL
Propose PAOs
Headed by OPO

LAMM
(Local Analysis &
Measurement Manager)
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Submit metrics
Analyse process
performance

Identify and submit improvement actions

PAT
(Process Action Team)
Members:
PAO & specialists (Senior
Engineers)

Define process guidelines

Prepare improvement
suggestions

Submit best practices

Headed by PAO (if PA

affected)
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PAO
(Process Area Owner)

SEAG
(SW Engineering
Architecture Group)

Members: Agents of LDCs

Define/maintain
architecture guidelines
Manage interfaces
between products
Define certified MES-
development tools
Headed by OPO

AAT
(Architecture Action
Team)
Members:
Specialists (Senior Engineers)

Define architectural
guidelines

Prepare architectual
improvements

Submit best practices

SPO ...

SPSC...

OPO...

SEPG...

SEAG..

_3] AVL

CMMI in use

A

Strategic Process Owner is

sponsor in upper management
(¢l=le))

SW Process Steering Committee
releases changes and monitors

Implementation (head of development
from major development centers)

Operational Process Owner
coordinates activities

SW Engineering Process Group
coaches and disseminates
(representatives of development teams
world wide)

SW Engineering Architecture

Group defines interfaces (main
architects of various development teams
world wide)

C/LAMM Central/Local Analysis &

Measurement Manager (provides
feedback to management)
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Several aspects are crucial for
successful SW development ...

; _,1] AVL

CMMI in use

*

Requirement
management

Project management

Config. management ¢ |[terative development

REVEWES ¢ Continuous

Measurements integration and
nightly builds

¢ Prototyping

¢ Frequent rapid
Agile design meetings
Development o yse design patterns
and frameworks

¢ Simple design

Processes

*® & o o

Management
Support

¢ Reporting

Configuration management tool (with

workflow)
Tools : :
¢ Defect tracking tool (with workflow)
Source: ,Sustainable Software )
Development* by Kevon Tate ¢ Requirement management tool

¢ Automated testing
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Several aspects are crucial for successful SW development:

Requirement development & management is critical
for success of projects ...

AVl

CMMIl in use

AVL strives for excellence in
SW development Processes

Continuous SW process

improvements help to reach
the goal g

A ,closed control loep™ s apreceRanien
for continuous IMpPreVeEmMERLS
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Tools are required to know the status of product developme
CMMI provides help ...

AV

CMMIl in use

¢ Monthly PIP status reviews

° Projecmreport
+ Milesto d analysis

+ Cost trend analysis

+ Requirement tracking li
+ Bug trend analysis

+ Weekly change control boards
+ Bug trend analysis

¢ Senior management summary reports
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Tools are required to know the status of
product development, CMMI provides help ...

+ Monthly PIP status r
+ Status report
¢ Cost 1

+ Requi

+Bug ti

o Weekly c

& AVL
y CMMI in use

Development Project
Summarny Report
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Reviews supported by diagrams
give insight and save time ....

AV

CMMIl in use

¢ Status reviews required to keep projects on track

& Standardized@ reports save time at preparation
and even more at reviews |
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' 1‘ AVL

CMMI in use

A stable table has four legs ...

Architecture Function

Budget Milestones

¢ Strong processes help to keep budget, milestones and functions
In balance

+ Architecture and sustainability are safeguarded by concepts from
agile development

Author: M. Paulweber, 2006 page 19 | 59
Lecturer: H. Neuhold



CMMI covers only 2/3 of
successful SW development ...

2l an

© to introduce all basic practices

¢ CMMI helps to improve quality of estimations
significantly (no activities are forgotten)

- adherence to milestones

& to develop longterm extensible SW

- Concepts from ,agile SW development” can help
(»Sustainable SW development®)
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Worin besteht der Nutzen von CMMI?

] AVL

CMMI in use

¢ Systematische Vorgangsweise kombiniert mit
erforderlichen Kontrollmechanismen (Regelkreisen).

¢ CMMI unterstitzt mit Know How in allen
Prozessbereichen.

¢ RD & REQM ist ein typischer kritischer Erfolgsfaktor.

+ Risikomanagement zeigt sich als wichtiges Instrument
zum frihzeitigen Erkennen von maoglichen Problemen.

o Laufende Produkt- und Prozessverbesserung ist ein
weiterer kritischer Erfolgsfaktor.

¢ Kennzahlen Uiberwachen und motivieren.
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