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Foundations of Software Engineering: software development problems, processes
and methods used to address them. Software life cycle models. Principles of
requirements analysis and specification, software design, implementation, integration
and testing of software. Object-oriented approaches. Java. Basic statistics.

Students will acquire methods to evaluate software artifacts with a rigorous and
modern approach. They will learn how to manage software development projects to
produce high quality software. They will experience how, where and when improving
real software products and processes with the application of basic mathematical
concepts.

The course Software Metrics is a step by step introduction to software measurement.
It includes introduction to foundations of measurement theory, models of software
engineering measurement, software metrics of product, process and resources.
The course is composed of the following basic modules:

e Fundaments of measurement theory
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e Review of existing software measures (internal and external attributes of
product, process and resources: measures of size and structure; function
points, measures of quality, cost, effort, and software reliability; object-
oriented metrics)

e The Goal Question Metric method

¢ COCOMO

e Basics of Experimental design

e Basics of Personal Software Process, the PROBE method

For 6 credits only: Students will discuss two articles on the topic. They will coordinate
the team work in the lab.

TEACHING Frontal lectures and practical exercises.
FORMAT
ASSESSMENT e Final report and presentation: 50% of the final mark

e Written exam: 50% of the final mark
To access the written part students need to pass the final report and presentation
part.
Presentation: one week before the written exam.
Final report and presentation can also be done all in one.

READING LIST Textbooks:

e Software Metrics: a rigorous and Practical Approach, (2nd ed.) (638p.), N.E.
Fenton and S.L. Pfleeger, PWS Publishing, 2000 ISBN 0-534-95425-1

e A framework of software measurement (755p.) Zuse H. Walter de Gruyer
Berlin New York 1998

e Campbell, D. T., and Stanley, J. C. Experimental and Quasi-experimental
Designs for Research. Chicago: Rand McNally, 1966

e Experimentation in software engineering. An introduction, C. Wohlin et al.
Experimentation in Software Engineering: an Introduction. Kluwer Academic
Publishers, 2000. ISBN 0-7923-8682-5

Addiitional Recommended Text and Reference Book:

e Measure for Excellence Putnam L. H. and Myers W., Prentice Hall Press 1992

e Five core metrics The intelligence behind software management Putnam L. H.
and Myers W., Dorset House Publishing 2003

e What makes measuring software so hard? IEEE Software, May/June 2001,
Vol.18, No. 3, pp.41-45

e Metrics and Models in Software Quality Engineering, Stephen H. Kan, (344p.)
Addison-Wesley, 1995. ISBN 0201633396

e Software Metrics: Measurement for Software Process Improvement, BA
Kitchenham, Blackwell Pub, 1996. ISBN 1855548208

Addiitional bibliography will be suggested during the course

SOFTWARE e Eclipse IDE
USED e Metrics Eclipse plug-in
e COCOMOII

download:
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ftp://ftp.usc.edu/pub/soft _engineering/COCOMOII/cocom099.0/c990windows
EXE

R, software environment for statistical computing and graphics

download and manuals: http://www.r-project.org/

Latex, a document preparation system

download and manuals: http://www.latex-project.org/

On completion of the course of Software Metrics the student will be able to:

understand the objectives and general principles of measurement
assess different software products with a critical decision process based on a
rigorous mathematical and deductive approach.

This year's practical work

Collect and analyze code measures to determine the guality of a software
product. Programming part: Develop a tool that measures code artifacts and
warns the user according with the thresholds proposed by the NASA
standards.

Collect and analyze public repositories to predict the size of future versions.
Programming part: Create a tool that collects LOC across versions (from
public repositories), provides their values and compute the Proxy Based
Estimation.

Collect failure occurrences to model software quality. Programming part:
Create an R-package that collects defects occurrences from different OS
repositories and plots them with their fitting.

Evaluate the size of web portals. Programming part: Create a tool that
connects to a web portal and computes function points.

Select the experimental design to use in accordance with available data.
Programming part: Create a web tool that takes as input a csv file containing
the data set and gives as output a suggestion about the experimental design
to be chosen together with the threats to validity.

Refactoring code according to design measures. Programming part: Create a
tool that evaluates the CK suite of measures for a class and warns the user
about the effects of changing that class.

https://www.teleacademy.it/
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