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CMMi within Engineering

37 offices
3.700 staff

more than 800 clients
more than 400 business specialists

Engineering Engineering GroupGroup
TerritorialTerritorial coveragecoverage

Business Business lineslines
System & Business Integration
Outsourcing

DublinDublin

BruxellesBruxelles

Engineering Ingegneria InformaticaEngineering Ingegneria Informatica

Market and Market and processprocesscompetencescompetences

Services and Software Development
Technologies and Products
Consuntalcy
Logistics and Security
Training

Central and Local Public Administration
Finance
Defence
Healthcare
Industry Telecommunications & Services
Utilities
Security

A complex scenario

InnovationResearch Production

ResearchResearch& & InnovationInnovation DivisionDivision
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CMMi within Engineering

Software Process Improvement

� ISO 9001:2000 (from Genuary 1994)

� NATO AQAP-2110/160 (from December 1996)

� Sw-CMM lev.2 - February 2005

The Frameworks Quagmire ( www.software.org/quagmire )

QA QA certificationscertifications

� assessment CMMi lev.3 – (work in progress)
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CMMi within Engineering

TO IMPROVE COMPANY PROFITS

Company effectiveness

� CMMi certification is a distinctive
factor in the whole IT market

� CMMi certification is applicable to
all Enginnering divisions

� In Italy CMMi certification is
restricted to few first-class
companies

� Italian Public Administration value
CMMi certification

� Software projects teams can 
systematically achieve their own
goals using software development
processes that are:

� well known inside the 
company and repeatable

� controlled and optimized

Market reputation

CMMi : reasons & objectives
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CMMi within Engineering

Complexity to solve 

Unified Process

Agile Modeling

Requir.

Analisys

Design

Develop.

Test

Release

Waterfall

EwebMo

Release

Req Analysis

Design
Development

Unit Test
Build

Int/Sys. Test
Deploy

SeveralSeveralsoftware software developmentdevelopmentprocessesprocesses

SeveralSeverallanguageslanguages

SeveralSeveraltechnologicaltechnologicalenvinronmentenvinronment

SeveralSeveralprocessprocesscompetencescompetences& & 
market market approachesapproaches
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CMMi within Engineering

Model at the source

TAILORING
MODELS DEFINITIONS

GOALS DEFINITION

KNOWLEDGE
CONSOLIDATION

DATA
ANALYSIS

GOALS DEFINITIONS
DEV. PROCESS SELECTION

TAILORING

DEVELOPMENT
PROCESS

EXECUTION

DATA
ANALYSIS

MEASURES PRODUCT

PROJECT #1COMPANY
PROjECT #n
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CMMi within Engineering

PracticesMethods
(dev. cycles)

Principles

Environment

Size

Innovation
Risk
Working Team
Time

Requirements
Technology

Development Process

Compliance levelProject

Project size

Model at the source
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CMMi within Engineering

Planning &  Control Dept.

Quality Assurance Department

A working group cross to all Company divisions:
�design, implementation and support of new solutions
� training & tutoring
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Certification Authority (assessment)

SW-CMM liv.2 practices dissemination (within the Compa ny)

8 CCMi liv.3 Pilot Projects :
� representative of Engineering market and process compete nces
� representative of Engineering operating scenario
� first adopters of new best practices

Organization



9

CMMi within Engineering

Procedures
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CMMi within Engineering

Portal lev.3 (OSS)
Content Management

Estimation (web)

Portal lev.2 (Commercial)

Content Management

Planning and Actuals
lev. 2 (Commercial)

Project 2003&Web Access

Estimation
(Client)

Traceability Tool (Mix)

Corporate accounting data

Requirements, Test, Issue
Tracking, SCM, Live Plan

Projects
Risks

Estimation
Actuals

Projects
enterprise data

Estimation, 
Actuals, Size

Actuals

Project data, 
Risks

Browser

Programming
Tool

Projects Registry

Risk Management

Infrastructure: general approach
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CMMi within Engineering

Infrastructure: general approach
API: Access API: Access PointPoint toto InformationInformation

api api 
==

beesbees
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CMMi within Engineering

Project Project AutomationAutomation

Automatic execution of critical and 

repetitive phases (or  repeatable in 

an automatic way) within a 

development process:

� Build Process

� Automatic Unit Testing

� Deploy

� Automatic System Test

� Release

C
M

M
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ersioning, B
ugs

T
racking)

Q
uality
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ssurance: Inspections, P

eerR
eview
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etrics

P
roject M
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P
roject E

stim
ation

Modeling

Construction

Testing

Production
Release

Build

Deploy

System 
Test/Sys.Int.Test

Design

Requirement
Analysis

Unit/Integr.Test

Development

PROJECT
AUTOMATION

AREA

Infrastructure: project approach



13

CMMi within Engineering

Project Automation (e.g. Java)

Production Release

Modeling

Testing

System Test

Deploy

Req. Analysis

Construction

Build

Design

Unit Test

Development

Borland, IBM 
Rational Suite

Eclipse
(IDEs)

Checkstyle

Junit
Cactus

Ant

OpenSTA

SVNSVN

Javadoc
Jdiff

MainlyMainly open open sourcesourcetoolstools
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CMMi within Engineering

Implementation: pilot projects

8 PILOT PROJECTS8 PILOT PROJECTS

SupportSupport experiencedexperiencedconsultantsconsultants((estimationestimation, , prjprj mgtmgt, , infrastructureinfrastructure , , ……):):
�� On On demanddemand

TutorsTutors::
�� Tutoring Tutoring everyevery 15 15 daysdays
�� ToTo supportsupport software and software and nonnon--softwaresoftware toolstools adoptionadoption
�� ToTo plan and monitor the plan and monitor the CMMiCMMi project project operatingoperating programprogram
�� ToTo researchresearchand record and record trackstracks: PIIDB (: PIIDB ( PracticePractice ImprovementImprovement IndicatorsIndicators DB)DB)
�� DefinitionDefinition of of improvementsimprovementsactionsactions

AuditorAuditor ::
�� AuditAudit everyevery 30 30 daysdays
�� ToTo monitor the progress of the monitor the progress of the developmentdevelopmentand and CMMiCMMi learninglearning processesprocesses
�� ProcessProcessstrengthstrength and and weaknessesweaknessesverificationverification
�� ToTo monitor the PIIDB monitor the PIIDB implementationimplementation
�� ToTo record record issuesissuesand and toto reportreport the the auditaudit
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CMMi within Engineering

Measures & Analysis

Goal Goal QuestionQuestionMetricMetric approachapproach

A response to a specific question to achieve a pre-
defined goal:

� key question
� indicator (to answer the question)
� algorithm (to compute the indicator)
� algorithm definition
� acquired benefit
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CMMi within Engineering

M&A: GQM 

Estimation of testing
completition.
Efficiency/Effectiveness
of issue resolution
process

Total days spent to
close issues: …

Number od solved
issues: …

AIL = total days
spent to close
issues/number of 
solved issues

Average
issue lifetime

How long is
the issue
lifetime?

Measure of:
• quality of design and 
coding.
• quality of testing
• testers’ performance

Number of detected
issues: …

Number of days
spent in testing: …

IER = number of 
detected issues
/number of days
spent in testing

Issue
emergence
rate

How often
issues
arises?

Estimation of testing
completition.
Efficiency/Effectiveness
of issue resolution
process

Number of closed
issues: …

Total days spent to
close the issues: ….

IRT = number of 
closed
issues/total days
spent to close the 
issues

Issue
resolution
rate

How long is
the issue
resolution
time?

BENEFITDEFINITIONALGORITHMINDICATORQUESTION

GG--QQ--M M approachapproach: : issueissuetrackingtracking
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CMMi within Engineering

M&A: indicators

(1) Number of non-compliance
in a 1-year period:
(2) still open

(2.1) not resolved in time
(3) closed

(3.1) within the pre-defined
time-limit

(3.2) after the pre-defined
time-limit

(3.3) re-opend (in new 
audits)
(4) Number of reminders sent
to projects

Status of non-
compliances gathered
in QA audits referring
to their initial status

Monitor the timely and 
correct resolution of 
gathered non-
compliances.

To resolve the 
process non-
compliances
referring to
corporate
policy and 
procedures

Issue
Tracking & 
non-
compliance
management

Number of non-compliances
gathered in a time period, by
issue category.

Distribution of non-
compliances gathered
in QA audits.

Identify where and 
when intervene to
prevent/resolve issues
in project 
development

To lower
amount of 
process non-
compliances
referring to
corporate
policy and 
procedures

Issue
Tracking & 
non-
compliance
management

Description of the basic 
measurement

IndicatorsOperative GoalsOrganisational
Goals

Information
Sources

IssueIssuetrackingtracking : CMMI : CMMI indicatorsindicators
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CMMi within Engineering

M&A: infrastructure

CORPORATE
REPOSITORY

Development
ProcessWorking

people

Productivity
tools

Working
people

Working
people

Project Mngt
& Dev.

(sw & doc.)

Configuration
System

(software)

PROJECT 
REPOSITORY

CORPORATE
PARAMETERS

Organizational
& technical
procedures

Project Mngt &
Collaboration

tools

Development
tools

PROCEDURES
AND TOOLS

ETLRULES

DATA
MART

ETL

CALIBRATION
FILTERING

(work in progress)
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CMMi within Engineering

Conclusion

BeyondBeyondmarket market reputationreputation; ; mainmain technicaltechnical benefitsbenefits::

� a “new focus” in development process
� dissemination of best practices (all dev. processes)
� more standard and less ad-hoc development
� project automation improvement
� realization of the corporate development infrastructur e
� starting to systematically measure and analyze
processes and products development
� improvement of the organization (specialists, 
consultants, auditors) supporting critical projects

beyondbeyondCMMiCMMi


