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Ciclo di Sviluppo

o Cicli di Sviluppo

o Confronto ed Evoluzione, procedurale, OO
o Metodologie e ciclo di vita

« Gestione di Progetti

o Assessment di prodotto e di processo

e qualita’ di processo e di prodotto

o Profilo di prodotto

e Processo con miglioramento continuo

o Qualita’ di prodotto
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L Development Life Cycle

« Waterfall

« Spiral

« Fountain

« Flipper, pinball

« Extreme programming
« No methodology !!!

Development life-cycle model has to be
technology independent
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@ Waterfall Life-Cycle

ASSESSMENT

« Requirements Collection
« Requirement analysis

« Analysis, abstract design (composition/decomposition)
o Detailed Design (communication, HW details, behavior)
o Coding

« Testing (formal verification, simulation, etc.)

« Delivering — Maintenance

a@f\”ﬁ% -5
¥y
| Sistemi Distribuiti, Univ. Firenze, Paolo Nesi 2003-2004

Sistemi Distribuiti, Paolo Nesi




Dipartimento di Sistemi e Informatica, University of Florence

@ From Traditional to
Object Oriented Projects

« Uniform Model along the Project Development

« Object Oriented methodologies for Analysis and Design
are supported by Evolutionary Life-Cycles:
Spiral, Fountain, ..

o Middle out model: both bottom-up and top-down

o Prototype Oriented

« Different roles for PM, SSM, programmers

« Different management methodologies

« Different testing techniques

« Different assessment methodologies
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@ Spiral Life-Cycle (Boehm 1986)
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@ Fountain Life-Cycle
(Henderson-Sellers 1993)

Flexible reaction to problems

Lack of well-defined process
of development

The deep of each iteration is
not previously defined
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Real-World System

« Undefined cycle

any steps is possible

no time constrains are imposed
no measurable
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@ Pinball Life-Cycle (Ambler, 1994)

Define Subsystems
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@ Extreme Programming (Beck, 1998)

« Pair Programming

« Test-first Design (5 minutes cycle, test cases)
« Refactoring (improvements for 5 minutes)

« Continuous Integration (CVS short time)

« Collective Ownership (CVS, RCS)

o Coding Standard (convention rules)

e 40 hours per week no more

Lack of controllability and rigorous
assessment models
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Q/Iacro and Micro Cycles (P. Nesi, 1998)
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» Macro: Spiral Life-Cycle
» Each Cycle contains a micro
» Each micro is partially

# Fountain, and

& has parallel phases:

Assessment
Test
Documentation
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Spiral Macro Cycle

Well defined Functionalities for each spiral, early defined
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@ Task Relationships
m =-ango
L= 'S
gener‘al"meéting Time
e 3-4 Cycles (spiral) (micro-cycle relationships)
e micro-micro-cycle: 1-2 people, 5 minutes, etc..
o bi-Weekly meetings, CVS, etc.
o Monthly general meetings or when needed
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@Development Methodologies

« Evolution of development process

» strongly dependent on the development
paradigm
# 00, design patterns, etc.

» No time for consolidating development
models

% technology changes too fast

» High investments are needed for adopting
methodologies in deep

« Rapid evolution of technologies make them
obsolete in short time
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@ Management Methodology

+ Take decision about process & products aspects:

# development life cycle

& development methodologies and technologies

& allocation and resources and costs

& business model and risk analysis

& Heterogeneity (lang, model, arc.) management

& project and phases duration (Gantt, Pert, etc.)
start up, allocation/staffing, etc.
development, testing, documentation,
assessment (process and product),
deployment, etc.

« Lack of suitable quality assessment and control
methodologies
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@ Controlling Development Process

Task
indicators

levels Project

indicators

indicators

Result
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Gantt Diagram
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@ Process and Product Assessment

e Process Assessment:
& Evaluation of the development process

& Evaluation of the quality and the efficiency of the
development process

& definition of the compliant with the ISO 9000
& CMM, etc..

e Product Assessment:

# Process by which some features of the product are
evaluated

& Typical features are those derived from the product profile
& Effort estimation and prediction .....

& Quality prediction and estimation ....

& <High Level> prediction and estimation ....
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@ Metric Relationships

Technical/direct

_ Indirect Metrics Features
Metrics
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ISO 9126 Relationships and Quality
Models

o The adoption of process measures may produce effects
on internal parts

o The adoption of internal measures influences the
external quality ....

process software product effect of software
product

influences influences influences

internal external quality in
quality ) o | qU_a;lty ________ use
oands on\ Attributes 1epends o\ attributes attributes o(())r%tli::és
process internal external quality in use
measures measures measures measures
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Al Al
IS0 9126 (1991) Internal/External
Features
Suitability
Accuracy
Functionality& Interoperability
Compliance
Security
L Maturity
Reliability < Fault Tolerance
Recoverability
. Understandability
Usab'|'t)’< Learnability
Operability
. Time Behavior
Efficiency Resource Behavior
Analyzability
o . Changeability
Maintainability- stability
Testability
Adaptability
Portability Installability
Conformance
Replaceability
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Direct/Indirect Metrics

direct metrics should produce a direct measure of
parameters under consideration; for example, the
number of the Lines of Code (LOC) for estimating the
program length

Indirect metrics are usually related to high-level
characteristics; for example, the number of LOC is
typically related to development effort

the same measure can be considered as a direct and/or
an indirect metric depending on its adoption.
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Direct Metrics

Size Metrics:

& LOC: number of Lines of Code

& number of language tokens

& number of functions, operators, statements, modules,
& number of comments, ...

& number of ;' or ‘CR’ or ‘LF’ or ‘begin’.....
Complexity

# Data Structure: number of variables, types

# Logic: number of cycles, etc.

& Computational: asymptotic, ..

# Number of Nesting levels

% Interface

& Cognitive, psychological
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Direct Metrics

o Functionals
& number of functionalities
number of level of procedure call
number of use cases
number of sections in the manual
number of paragraph in the textual requirements
number of defects

P 1P e P
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e In/Out
& number of inputs, outputs
& number of external variables
& number of files
& number of communication channels
& number of buttons
LJ
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Direct Metrics

e Cohesion/Coupling
& number of calls for procedure
& number of external variable of module
& number of external variable of a function
& number of calls out of the module
&

o Object Oriented Structure
# |nheritance hierarchy: balance, ramification, etc.
# Distribution of metrics on the hierarchy
&
&

o 1 Sistemi Distribuiti, Univ. Firenze, Paolo Nesi 2003-2004

24

Sistemi Distribuiti, Paolo Nesi

12



Dipartimento di Sistemi e Informatica, University of Florence

Indirect metrics

o have to be validated for demonstrating their relationships
with the corresponding high-level features.

(i) evaluating parameters of the metrics (e.g. weights and
coefficients),

(ii) verifying the robustness of the identified model against
several real cases.

e The model can be linear or not, and it must be identified
by using both mathematical and statistical techniques
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Indirect Metrics

« Indirect metrics have to consider the different scale:
M = w <direct metric>
w has to correct the metric dimension.

» Metric should be normalized:
0<Mi<1

e Thus they can be compared with the values produced for
other systems

w‘wi«% -5
ey
| Sistemi Distribuiti, Univ. Firenze, Paolo Nesi 2003-2004

26

Sistemi Distribuiti, Paolo Nesi

13



Dipartimento di Sistemi e Informatica, University of Florence

Composite Metrics

Most Indirect metrics are composite metrics.

These are derived as the composition of other direct,
indirect metrics with different scales:

CM =w1 M1 + w2 M2

w1, w2 are used to correct the metric dimension and
should be defined or estimated during validation.

In this case

a linear dependency has been supposed !

Composite Metric should be normalized: 0 < CM < 1
or referenced to the features under estimation scale.
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Confinuous System and Mefric
@ Improvement

Project content and profile

N
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@ Quality versus Object Oriented

Suitability

Accuracy ==~ _
Functionality§: Interoperability ~ S~ Objects - - - -

Compliance )

Security N\

o Maturity N

Reliability é Fault Tolerance = = ~_ \

Recoverability RS

. Understandability = = - —~ — i

Usab”'tY< Learnability .’

Operability _ - - -

Time Behavior

Efficiency Resource Behavior _ -~
Analyzability - ==~
Changeability Reuse
Maintainability- stability
Testability
Adaptability
Portability § Installability
Conformance

Replaceability
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Product Profile

Functionality

@ Seriet

o Depending on the development phase, on the product, ...

Features related to quality, factory goals and client

® <
O Seriet
W Serie2
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o Features related to the market sector
o Features related to the client satisfactory
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Product Profile
Functionality
12 ] \
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