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Foreword

During the last few years, we have witnessed several computing advances that
are transforming the Internet into a global development and deployment platform,
including Web services, social software, the Internet of things, and cloud computing.
Web services enable modular and uniform access to heterogeneous and Internet-
accessible resources. Social software technologies provide a Web-scale sharing
platform and support participants’ collaboration. Cloud computing is transforming
both software and hardware resources into elastic resources that deliver on-demand
through Web services. The Internet of things provides monitoring and control
services over appliances, mobile devices, sensors, vehicles, and consumer electronic
devices.

In a nutshell, the new computing environment enabled by advances in the above
areas consists of a network of services representing data sources, software as well
as hardware resources, and networked devices distributed over the Internet. These
services are in general accessible through Application Programming Interfaces
(APIs) in order to allow third-party developers to write auxiliary or satellite apps
that add new uses to the original service, enrich its features and accessibility,
enhance its agility, and accelerate overall development. For instance, in modern
enterprise application development, access to internal data and applications is
provided through APIs.

A key programming paradigm of APIs and service-based applications is com-
position (also called service aggregation). The benefit of service aggregation
originates from the added value generated by the possible interactions and from
the large scale rather than from the capabilities of its individual component
services separately. This offers tremendous automation opportunities in a variety
of application domains. Web services or API mashups emerged as a mainstream
service aggregation approach over the last few years. Domain-specific as well as
general-purpose mashup platforms and tools flourished with the growth of APIs and
services. Primary aggregation tasks supported by mashups focus on data aggregation
from prebuilt components. However, tasks such as data visualization pipelines or UI
widget-based portal development are also common in mashups.

vii



viii Foreword

It should be noted that mashups target both professional and end-user
programmers. For instance, within an organization, programmers using mashups to
build integrations over Web services include developers, consultants, and business
analysts or business process experts. End-user programmers (e.g., skilled knowledge
workers, domain experts) often need to access and integrate information from
various sources to perform their routine tasks. These programmers should—as is
the case with professional programmers—also be able to benefit from the power of
service-oriented architectures (SOAs) and APIs.

The authors provide a very informative discussion on the state of the art in
mashups. They introduce the necessary background and survey the main issues,
solutions, tools, platforms, and applications. They also clarify the fundamental
concepts behind mashups and illustrate the proposed concepts and techniques in
different application domains. This book is timely, provides a thorough scientific
investigation, and also has practical relevance in the general area of composition
and mashups. It is of particular interest to researchers and professionals wishing to
learn about relevant concepts and techniques in service mashups, composition, and
end-user programming.

Sydney, NSW, Australia Boualem Benatallah
February 2014



Preface

By now, the Web has completed its evolution from the one-way communication
medium of the early 1990s, dominated by developers and information providers
(the so-called Web 1.0), into a fully distributed and democratic communication
platform that involves developers, information providers, and consumers alike (the
so-called Web 2.0). Many factors have contributed to this evolution. The emergence
of the SOA has provided a huge number of distributed and reusable services and
increased interoperability among applications. Cloud computing, with its Software
as a Service (SaaS) paradigm, has changed the way applications are distributed and
consumed. HTML 5 with its Web Sockets has turned traditional client-server Web
architectures into full-fledged, distributed programming environments. And thanks
to the increasing availability of sophisticated mobile devices, such as smartphones
or tablets, ubiquitous Web access has not only become a reality but simply common
practice.

In parallel to these technological advances, societal changes have reshaped the
nature of consumers and end users acting in the Web. While only 10 years ago
the average Web user was barely able to navigate content through static Web
applications, today the same users actively contribute to the success of the Web
by generating content, feedbacks, ratings, and similar. That is, the typical Web user
of today is simply more knowledgeable in terms of IT competences and more open
to experimentation with software than the Web users of only a few years ago.

In this technological and societal context, Web mashups have emerged as an
innovative software trend that reinterprets existing building blocks of the Web
and leverages on novel perspectives and competences. Mashups allow one to go
beyond the utility of individual components by composing them in novel, value-
adding manners. But their strength also derives from the appeal they exert on
nonprogrammers (e.g., thanks to the presence of user interface components and
widgets that are intuitive even to common Web users) and their potential to turn
nonprogrammers into developers. In fact, while initially mashups were merely
developed manually by skilled programmers, the phenomenon inspired a new
generation of tools for the computer-assisted composition of mashups, starting from
heterogeneous components available on the Web. Differently, for example, from
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Web service composition tools, mashup tools bet on simplicity, abstraction, and
ease of development, rather than on completeness of features or low-level details.
As a result, in many cases by now mashup tools represent a viable alternative to
Web service composition instruments, such as BPEL editors and engines. In short,
they are another step toward the dream of the “programmable Web.”

Mashups have been attracting a lot of attention from Web developers and
programmers, yet the huge number of scientific publications on mashups and
related topics testifies also a strong interest in the phenomenon from the academic
community. We personally experience this interest every day in our own work,
with our own research on mashups and by teaching enthusiastic Ph.D. students and
collaborating in industrial and EU-funded research projects. This is the context in
which the idea of writing this book was born: Increasingly, we noticed that it was
difficult to recommend a reading list or a good book to our students, colleagues,
or the various people who ask us for material to get acquainted with the topic
and learn its fundamental concepts. Before writing this book, we were just able
to suggest some (few) scientific papers dealing with specific theoretical issues and
a number of different books focusing on how to exploit generic Web technologies
and programming languages to program mashups.

This book aims to fill this gap and to become a reference for mashups. It
specifically aims to provide a systematic view on mashups, on the main concepts and
techniques underlying mashup design and development, on the synergy among the
involved models at different levels of abstraction, and on the way models materialize
into composition paradigms and architectures of corresponding development tools.
As such, the book aims to provide an academic perspective on the problem.
However, it does not disregard the necessary technologies. The first part of the book,
therefore, introduces the theoretical and technological foundations that are the basis
for designing and developing mashups, as well as for designing tools that can aid
mashup development. The second part then focuses more specifically on mashups
and their various aspects. It discusses a set of core component technologies,
core approaches, and architectural patterns for mashups and mashup tools, with
a particular emphasis on tool-aided mashup development exploiting model-driven
architectures. Development processes for mashups are also discussed, and particular
emphasis is devoted to composition paradigms for the End-User Development
(EUD) of mashups and quality issues.

In our explanations, we especially focus on concepts, models, and architectures
in an attempt to look at the mashup phenomenon from a scientific perspective and to
highlight the conceptual issues that underlie these applications, which oftentimes are
independent of the particular technologies adopted by mashup components or the
mashups themselves and, thus, of more general validity. Technologies—especially
new ones—typically attract the attention of the passionate programmers, while they
also risk to distract them from the core problems to be solved, if these are not
properly understood and mastered before starting a new implementation. With this
book, we therefore would like to help the reader understand and focus on what we
think are the core problems.
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Writing a book like this is always a trade-off between completeness and time.
The area of mashups is vast, and covering all aspects is not possible. With this book,
we did our best to identify the right trade-off by concentrating our attention to those
aspects we are most familiar with. As a result, we, for instance, privilege model-
driven development and composition-centric approaches, while we acknowledge
that there is a variety of other mashup development approaches that would deserve
more attention. For example, in this respect we can think of the use of natural
language to develop mashups, or of scripting languages, or similar. It was also our
initial intention to dedicate one chapter to the comparison of the various mashup
tools and platforms that are available online today. Throughout the book, we make
extensive use of examples of mashup tools and platforms; yet, we were not able
to systematically survey the complete spectrum of existing tools. Similarly, with
its scientific perspective on the problem, the book does not specifically study the
different market models or the economic value of mashups and mashup practices,
for example, in everyday software development practices. Unfortunately, as of today
only little can be learned from the literature available. We are however confident
that the material we cover is representative of the mashup phenomenon and that it
provides significant insight into both concepts and technologies. We can hopefully
fill the aspects we miss with other publications on the topic or—why not!—with a
second edition of this book.

Intended Audience

The book has the following goals:

e To introduce the readers to mashups and to explain what mashups are, what
their benefit is, who the possible users are, how they can be used and developed
in practice, and how they relate to existing technologies that characterize the
modern Web

e To help the readers understand how the presented technologies, models, and
architectures can be used to engineer their own mashups as well as the tools
aiding mashup development in different contexts and for different target users—
from expert-oriented data and application integration to end-user composition of
UI components

» To convey the salient research aspects related to mashups and to show how they
relate to research areas like data integration, service-oriented computing, and
Web engineering, while also highlighting the still open research challenges and
opportunities

Given these goals, the book targets a wide range of potential readers:

o Students and teachers: The book overviews technologies, solutions, and method-
ologies in the area of Web engineering, service-oriented computing, and data
and application integration and provides the necessary knowledge to understand
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and develop mashups and mashup tools. As such, it can serve as a textbook
for courses on Web and Internet Technologies, Web Engineering, and Web
Information Systems, as well as for self-teaching.

* Researchers and academics: The book provides researchers, especially in the
areas of Web engineering, service-oriented computing, and data and knowledge
management, with a systematic overview of research aspects, conceptual models,
and approaches to develop mashups and mashup tools. They will understand the
open issues and challenges related to technologies, methodologies, and tools.

* Practitioners and software architects: The book does not provide low-level
details on mashup development. Yet, we believe it is a valuable instrument to
practitioners or software architects who are new to the topic and, as such, would
like to understand what mashup development is about. The book can guide them
toward an understanding of the main problems to be solved and the key concepts
to know, as well as toward identifying possible solutions and new development
practices for their software projects.

e CIOs and IT decision makers: With the growing hype of enterprise mashup
platforms, on the one hand, and the difficulty to make return on investment on the
money spent for turning their IT infrastructures into service-based ecosystems,
on the other hand, the book will help CIOs and IT decision makers understand
the benefits that mashups and mashup tools can bring to them and to assess the
value of mashup-based integration practices to their company.

We tried to make the book self-contained by providing not only foreground
information on mashups but also the necessary background information that is
needed to understand the presented material. Although in Part I we briefly discuss
the most relevant technologies involved in the development of mashups, it is not
the intention of this book to teach how to use them in practice, for example, to
program a concrete piece of code. Prior knowledge of Web technologies, such as
HTML, CSS, JavaScript, and server-side languages like Java or PHP, is therefore
beneficial but not strictly mandatory. Knowledge on programming and on the basic
principles of Web and software engineering is however recommended for a in-depth
comprehension of the presented concepts.

Accompanying Material

A book is by definition a static snapshot of a given topic taken in a given instant of
time and, more so, even a limited one. In order to provide the reader with additional
material that would not have fit into this book and with updated information
regarding mashups, we therefore set up a dedicated Web site that complements the
book with a collection of online resources. The Web site can be accessed via the
following URL.:

http://www.floriandaniel.it/mashupsbook/
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The Web site aims to provide teaching material for teachers and professors who
want to use the book as a textbook in their classes or for self-learning by students.
Specifically, it provides access to the figures of the book and additional material
for each topic covered in the book. It further provides students, practitioners, and
researchers with additional links to external online resources that allow them to
deepen their understanding of the field and to learn more about the technologies
involved in mashup development. The Web site also provides researchers with
updated links to scientific publications regarding mashup development and related
topics.

We also would like to use the Web site as an instrument to collect feedback
from the readers and to answer possible questions, thereby establishing a positive
feedback loop from the readers to the authors. A suitable comments section allows
the readers and authors to communicate and discuss.
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