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Transferable Results

* REquirement Management tool used to guide the requirement
elicitation and help the creation of a formal requirement
documentation.

» Framework for the automated analyses of feature models

integrating some of the most commonly used logic representations
and solvers proposed in the literature.

» Framework for automated service trading (Deployed as a JBI-
compliant component, JdA).

\J
' '+ Statistical Analysis tool suite that comprises of: a web portal, a set of
: STATseVICes web services, plugins for Excel 2007 and 2011
ADA « Tool for explaining the inconsistencies of SLA documents specified
with WS-Agreement.
\J
MACMAS » Tool for supporting the MaCMAS models and transformations.
\J
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http://www.isa.us.es/tools
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Software
product
lines
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Software product lines

P

Q

What's a software product
ine?
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Real example
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Software product lines

P
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Why a new software
production paradigm?
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Software product lines

Communicate

Reproduce
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Software product lines

A new software
production paradigm

Software

Product Line
Engineering
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Software product lines

Industrial Trends

Project Centric Software Engineering
Product Centric Software Engineering

Organizations
are evolving

Software
variability

Variability goes from hardware to
software

Variations points grows by thousands

constantly
Increasing:

Assets’ Reuse Is
shifting

from ad-hoc to systematic
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Software product lines

«cing efficiently a large amount of
standardized products
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Software product lines

“producing goods and services to meet
individual customer's needs with near

mass production efficiency “

[Tseng, M.M., Jiao, J. (2001)] UNIVERSID AAD B SEWL]_LA



Software product lines

Mass
Customization

of Software
Products

9 ‘SPL

Components 2000’s

.Objects &
P 1980’s frameworks
Modules 1990’s
1970’s ) _
° producing software to meet
Subroutines individual customer's needs with
1960’s near mass production efficiency “
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Software product lines

Traditional Approach (mass production)

TR

Product 1 Product 2 Product 3
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Product 4 Product 5 Product 6
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Software product lines

Product Lines Approach (mass customization)
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Product 1 - Product 2 Product 3

Product 4 Product 5 Product 6

UNIVERSIDAD P SEVILLA



SPL: Activities

Product @ Application @ Product
Requirements Engineering rogucts
ﬁ Variability

model

Domain Expertise :> o :> @
Engineering
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SPL metaphors

Possible systems Possible systems User expectations, technologies

Requirement specification

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Source code

Compiled code

Linked code

Running code

Svahnberg M., van Gurp J., Bosch J., On the Notion of Variability in
Software Product Lines. Proceedings of IEEE/IFIP Conference on Software

Architectures, 2001.
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Proactive
SPL transition

approaches

Reactive
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-a..-q,gw Variability modelling
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Posmve

: base model
EXxpressing
<<
model Negative
variability
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Inside the

model

Authentication

Get account
information

|
walternativen |

«option»

Customer Customer " |
Insert chip card Give fi int .
nsert chip ca ive fingerprin Print balance
Figure 5: Example of an alternative relationship Figure 6: Example of an optional relationship

Taken from Modeling variability by UML use case diagrams by Von der Massen et al.



http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.20.2206&rep=rep1&type=pdf

Inside the

model

Tape shooting Film shooting Configurable
process model process model process model

Taken from La Rosa et al. (2010) Configurable multi-perspective business process models. Information Systems




Outside the

model

Variability Model

Proude 1ot of gomunary,
Calealte. ot et 4o i

Requirements Design Components

Base models
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Assets

Positive
variability
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Base model

Negative

variability
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Do you require variant 1?
name: Question 1 expected value: boolean

J Decision efect

Do you need variant 27

Which variant do you need?
name: Question 2 expected value: list{string 1|string2|string3}
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Feature modelling

Ad-hoc solutions:
tables, textual
docs, ...

UML-based
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Feature models

How to specify a particular product?

FEATURE

"An important part of
something”

“A prominent or distinctive
characteristic of a software
system”
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Feature models

How to specify an SPL?

“Feature Model: A hierarchically arranged
set of features to represent all possible
products of an SPL”
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Feature models

Mobile Phone

Optional
 Z

GPS Screen _ Media
7 - Alternative o
Excludes = | 1+
1—— PBasic Colour High resolution Camera MP3

Requires mp T_ ______
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Automated Analysis

Analysis
results

‘Q » Analysis Process » é

*

Analysis
operations
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Software product lines

P
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And how can this help In real
scenarios?
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Real cases

£ Lo,
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Conclusions

SPL Is a new software
production paradigm

SPL affects all levels of
abstraction

Variability management
IS essential
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Software
product
lines
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