Web Mashups: the Web as
Integration Platform for End Users
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e Mashup — possible defintions

— “..amashup is a web application that combines data from
more than one source into a single integrated tool...”
[wikipedia.com]

— “..you can integrate two or more [...] Web APIs to create
something new and unique, known as a mashup...” [*]

— “...amashup is a web application that is developed by
composing data, application logic, and/or user interfaces
originating from disparate web sources...” [me]

e Similar terms: service mashups, data mashups

* http://www.ibm.com/developerworks/webservices/library/ws-soa-mashups/index.html|?S TACT=105AGX04&S CMP=EDU
© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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 The HousingMaps application (http://www.housingmaps.com)
composed of:

— Google Maps (http://maps.google.com)
— Craigslist (http://www.craigslist.com)

) HousingMaps - Mozilla Firefox
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The mashup phenomenon

Most prominent technologies

The tool-assisted development
Universal composition approach
The mashup development process

Open research issues and conclusion
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ighly user-driven on the We

— Oftentimes the actual providers o ontent?fhnctionality
are not even aware of being “wrapped”

— Google Maps example: initially skilled users hacked the
AJAX code of the application
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e Strong evolution: from hacking to first systematic

development approaches in a few years

e programmableweb.com

— Most comprehensive collection of mashups and web APIs
available on the Web

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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[ mapping (21%)

[l messaging (12%)
[] social (10% )

B music (10%)

[ video (9%)

B shopping (7%

O travel (7%)

[] photo (7%)

[] microblogging (7%)
[ visualization (5%)

Frogrammablewweb.com 01/14/09

 Most popular
categories of mashups

[] GoogleMaps (46%)
[l Flickr (11%)

[] YouTube (9%

B Amazon (7%)

] VirtualEarth (4%)
B eBay (4%)

O YahooMaps (3%)
[]delicio.us {3%)
[]4115ync (3%)

[] Google (3%)

Frogrammableweb.com 01714709
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e Constant growth rate since programmableweb.com

went online (over 600 days) [presentation by Michael Weiss,
Carleton University]
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e Manual development: static (plain HTML) and dynamic
(CGI, PHP, JSP,...) pages coded via simple text editors

* Tool-assisted development: web-specific development
tools (e.g., Dreamweaver) augment productivity by
automating web-specific concerns

e Model-driven development: graphical modeling tools
enable developers to reason at a high level of abstraction,
to “draw” an application, and to automatically generate its
code

e Mashups: trend toward the user-driven development of
web applications in Web 2.0

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e Web 2.0? Again, there are lots of different (and
sometimes diverging) definitions:

— “Web 2.0 is a term describing the trend in use of World
Wide Web technology and web design that aims to
enhance creativity, information sharing, and, most notably,
collaboration among users...” [wikipedia.com]

((‘AIA PaYeh e VaXelal o mNomvms ~~d

— “Web 2.0 is best described as a core set o pa ttern

S
are observable in applications that share the Web 2.0
label. These patterns are services, simplicity, and
community...” [*]

— “I'm still not sure Web 2.0 is an apropriate term...” [me]

* http://www.ibm.com/developerworks/webservices/library/ws-soa-mashups/index.html|?S TACT=105AGX04&S CMP=EDU
© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e | would rather say that over the last years we have
been witnessing two main trends on the Web:
— User participation in the content creation process
— User participation in the development process

 Which are enabled or fostered by:

— Communities, social networks, blogs
(e.g., Wikipedia, Flickr,...)

— Simplicity of usage: intuitive, interactive applications

— Simplicity of development: novel and standardized web
technologies

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e Here the most prominent ones:
— XML
— RSS and Atom
— DHTML = HTML + DOM + JavaScript
— AJAX
— Flash, JavaFX, Silverlight
— PHP, Ruby,...
— SOAP/RESTful web services

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e XML = eXtensible Markup Language

— XML is actually a meta-language, that is, a language with
which we can define other languages

* Ingredients: tags (elements), attributes, name
spaces, DTDs, XML schema definitions,...

e Why important?
— Technology-independent (e.g., independent of
programming language, platform)
>> Highly portable

>> Enabler of the most recent communication protocols

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009



RSS and Atom
 Two applications of XML (i.e., languages) for the

syndication and exchange of contents over the Web
(feeds)

* Very popular in blogs, newspapers, social web
sites,...

e Actually very simple (often even static) web
resources with references to detailed contents

— Example: latest news by the New York Times
— Dynamic behavior achieved through dedicated readers

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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<html>
<head>
<title>DHTML Test< /title>
<script type="text/javascript">
function changeColor() {
document.getElementByld("div1").style.color = "blue”; }
</script>
</head>

<body>
<div id="div1" style="color:red;" onClick="changeColor();">
If you click me, | change my color :-)
</div>
</body>
</html>

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e AJAX = Asynchronous JavaScript And XML

* Ingredients of AJAX applications:
— DHTML
— JavaScript
— XMLHttpRequest object
* Enables asynchronous communications between the
JavaSript logic running inside the browser and the
web server >> interactive HTML applications (RIA)
e Shortcoming:
— JavaScript code is hard to debug
— JavaScript sandbox mechanism

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009



L\ \ 7

Clac | AaviaC ithhiAawr I\ 4+
iaosii, Jdvarl IL

vV Cil lia
N, DIVl 1G]

 Adobe Flash, JavaFX, and Microsoft Silverlight follow
an alternative approach to the development of RIA
applications:

— Full-fledged, light-weight application development
platforms that run inside the client browser

— Require the installation of a dedicated browser plug-in
— Are based on simple scripting languages (JS-like)

— Enable the development of highly interactive and
multimedia user interfaces featuring desktop-like user
experiences

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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* Popular, simple server-side scripting languages
* Free plug-ins for most web servers

e Availability of powerful free code libraries (e.g., for
the management of HTML templates: PHPTAL )

* Availability of advanced web development
frameworks (e.g., Ruby on Rails with full support for
MVC-based web applications)

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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* Programmatic interfaces accessible over the Web
— WSDL = Web Service Description Language

e Abstract service description language (tech-agnostic)

— SOAP = Simple Object Access Protocol

e XML message exchange protocol

e SOA = Service-Oriented Architecture

— Producer, comsumer, registry (virtual marketplaces)

 Complex advanced features: security, reliability,
transactions, addressing,...

* Orechestration and choreography

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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* A new architectural style of developing web services

— Operations explicitly use HTTP methods (GET, POST, PUT,
DELETE)

— Services are stateless (no session data at the server side)

— Access via directory structure-like URIs
— XML or JSON over HTTP

e Benefits/shortcomings:
— Simplicity and immediacy
— No big overhead for composing and parsing messages

— No support for advanced features (e.g., security, reliable
messaging, transactions)

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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* From programmableweb.com:

Protocol Usage by APIs

B REST (64%)

O S0AF (21%)

[] JavaScript (7%
[] ¥ML-RPC (3%)
] Atom (2%)

Programmablewsb.oom 0L/ 14/09
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 Mashup tools (or mashup makers) aim to
— Simplify the overall development process
— Provide easy-to-use development instruments
— Provide dedicated execution environments

— Enable even the unskilled user to mash up own
applications

© Florian Daniel [daniel@disi.unitn.it]
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Characterizing the tools

Determines the nature of Determines how components
components and influences are integrated to form the
how components mashup, assuming
can be glued components are
together o readily
Component | Composition available
model | model
Development | Runtime
environment | environment
Affects the Enables the
efficiency of mashup execution of mashups
development and determines and determines how mashups
the success of the tools are delivered to their users

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e Type
— Data (DA), application logic (AL), user interface (Ul)

 Interface

— CRUD (Create-Read-Update-Delete) interface, APIs in
specific programming languages or in IDL/WSDL,
XML/HTML markup, or only graphical user interface
elements for end users

o Extensibility
— Is the component model extensible?

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e Output type
— Data (DA), application logic (AL), user interface (Ul) output

* Orchestration style

— Flow-based approaches vs. event-based approaches vs.
layout-based approaches

 Data passing style

— Data flow approach (data flows from component to
component) vs. blackboard approach (data is written to
variables that can be used by components)

 Instance model

— Instance-based or continuous
© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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* Interface paradigm and target users

— Visual drag-and-drop features, textual editors, or a
combination of the two. The interface can be targeted at
the average web user, at advanced (tech-savvy) users, or at
programmers

e System requirements

— The execution of the mashup tool may require specific
additional modules, plug-ins, or browser features

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e Deployment style

— Stand-alone on own web server or hosted on third party
web server

e Runtime location

— Server side, client side, or both. Server-side approaches:
engine-based or web application-based

e System requirements

— Browser plug-ins or extensions?

e Scalability

— Number of data sources, in the number of models
(compositions), or in the number of users
© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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Pipes

e Component model: supports DA and AL components through operators that
provide access to RSS/Atom feeds and external Web Services; DA components
have a read only interface, and external web services have a RESTful interface
based on JSON or RSS; the component models are fixed.

 Composition model: probably the best representative of DA output (pipes are RSS
feeds); its graphical modeling language is flow-based; accordingly, data is also
passed via data flows; Pipes is instance-based.

 Development environment: provides a pure visual drag-and-drop AJAX editor
targeted at advanced users with basic programming skills; the editor is executed in
a standard web browser with support for the XMLHttpRequest JavaScript object.

* Runtime environment: compositions are hosted on a Yahoo server; pipes are
computed and assembled at the server side (apparently engine-based); hence,
executing a pipe does not pose any particular system requirements on the client;
however, the server-side engine that executes the pipes might suffer if many pipes
are run or the same pipe is accessed by a large number of users or composed of
hundreds of sources.

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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Component model: supports DA, AL, and Ul components; DA components are
typically interfaced via markup, AL components via JavaScript, and Ul components
via both markup and JavaScript; component models are flexible.

Composition model: produces Ul output; it is event-based; data passing is
achieved through event parameters in a data flow fashion; components with Ul are
continuous.

 Development environment: supports a browser-based textual AJAX editor with
syntax highlighting and automatic tag completion targeted at programmers; it can
be fully executed in a standard web browser.

* Runtime environment: mashups are hosted on a Google server; mashups are
executed at the server side; there are no particular system requirements; mashups
are compiled into conventional web applications.

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e Component model: supports DA, AL, and Ul components; all components are
interfaced via JavaScript; component models are extensible.

e Composition model: produces Ul output; it uses an event-based orchestration
style; data passing is based on a data flow approach; components are continuous.

* Development environment: offers a graphical and textual editor with drag-and-
drop support for web users; Popfly is based on Microsoft’s Silverlight technology, a
mandatory browser plug-in.

* Runtime environment: mashups are hosted on a server by Microsoft; the
execution of a Popfly application is however performed at the client side; the
execution typically requires the availability of the Silverlight plug-in; the client-side
execution facilitates scalability, as the integration of multiple sources is mostly
done at the client side.

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e Component model: supports DA components extracted from annotated web
pages (e.g., table and map) and Ul widgets; their interface can be interpreted as
XML markup; the component models are fixed.

 Composition model: focuses on Ul output; contents are glued together either in a
layout-based style (whole page merging) or in a flow-like style (item-wise
merging); data extracted from annotated web pages is used in a blackboard style;
its instance model is most similar to the instance-based one.

 Development environment: supports a point-and-click Ul that allows advanced
users/programmers to annotate pages and web users to extract and merge data
via copy-and-paste; Mash Maker requires the installation of a dedicated plug-in
that extends the browser with mashup features.

* Runtime environment: mashups are stored on the client PC, and mashups are
executed inside the web browser; execution however demands for the installation
of the Mash Maker browser plug-in; although it seems unlikely that large numbers
of sources will be mashed up, Mash Maker should be able to scale adequately.

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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e Component model: mainly focuses on Ul components (DA and AL components are
supported via the Mashup Hub); components are equipped with a JavaScript
interface; components can be extended.

e Composition model: produces Ul output; it proposes a layout-based orchestration
style; data among components is passed in a blackboard fashion; widgets are
continuous.

 Development environment: comes with an easy-to-use drag-and-drop interface
for advanced users, where components are immediately visualized; it runs in a
standard web browser and does not require any plug-ins.

* Runtime environment: pages are hosted on an IBM server; mashups are executed
mostly on the client-side; a standard web browser is able to execute QEDWiki
pages; the wiki engine might encounter difficulties with a large amount of sources
to integrate.

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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Ul integration
— Stand-alone web apps as Ul components
— Synchronization among components

* Universal integration
— Ul, application logic, and data components
— One component model: abstract components, highlight
similarities
— One composition model: one formalism for
synchronization and orchestration

— Hosted development and execution

© Florian Daniel [daniel@disi.unitn.it] January 16, 2009
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Tabs that allow the designer
to switch between different
views (e.g. composition logic
vs. layout) on the composite

application under
development.

Deployment

The mashup application running
in a standard web browser
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embattled "Castelvecchio”. Originally builtin the

thirieenth century and altered in 1475 according tothe  +|

]
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 The mashArt editor for universal compositions:

Service component

Data flow connector

2 Complex Layout - Mozilla Firefox
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Events and
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Web user External services
interface
 Adistributed Javaserp @Q
. . Ul component
architecture: compon
JavaScript /[SOAP’HTTP
Client-side bus
[T === =—7 | |.|:''':__—__—__—__—__—_:__—,--' |.|:‘-':__—__—_:_:__—__—__—.'-' [T —=—===—7 |
| Data ! 1 ::: | State I:: | Message '
: adapter : : Listener ::: : manager ::: : adapter |
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Synchronization channel | AJAX/HTTP
Server-side bus
[T —————7 | r&'_—_:__—__—__—__—__—__v_' r:"'_—__—__—__—_:__—__—_ ~ [T —————7 |
| Data ! o ::i | State ::i | Message !
| adapter | | Listener J:Ll | manager J:J:]I | adapter |
IMS IMS \L SOAP, HTTP

Process engine Notification Q
: handler SOAP, 535

. F HTTP <
Long-running
processes

External services
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 Development challenges:

— Seamless integration of stateful and stateless components
and of Ul and service components

— Short-living and long-running process logics in the same
environment

— Distribution of execution taks over client and server

— Transparent handling of multiple communication
protocols
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A new development paradigm

e Characteristics of modern web applications
— Fast development cycles (Internet time)
— Incremental development (prototype-based)
— Continuous online evolution

 The software life cycle of modern web applications is
no longer captured by traditional life cycle models
(e.g., the spiral or the waterfall model)

 And what about user-driven composition of web
applications and mashups?
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A model for modern web applications (e.g., Google):

Implementation

Offline prototype

Business requirements

Requirements
analysis

Testing and
evaluation

Evolution Deployment

Usage and

Dismissal maintenance

Online Web application
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e A model for the mashups to come:

Mashup idea
Discovery and
selection
Evolution Deployment

Usage and

; Online mashup
maintenance

application

Dismissal

e End users doing “development”: this indeed will be a
paradigm shift in web development!
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e But what about the utility of mashup applications?
— Remember the examples...
— Do we need such kind of applications?

e Mashups as situational applications

— What is now still looking like a hobby of a limited group of
tech-savvy freaks...

— ...might be the future of business applications, as
envisioned by Jhingran [Enterprise Information Mashups:
Integrating Information, Simply. VLDB’06, pp. 3-4]

— Situational application: a short-living application for a
limited audience and with limited but specific capabilities
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Applicability of mashups

e Perfectly understanding customer needs, in order to
customize software and satisfy as much users as
possible, is costly — if not impossible

 Only very few innovations are really breakthroughs,
most innovations only create little value

 Mashups may leverage “user innovation”:
— Users themselves know best what they want
— Mashups enable them to build their own applications
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e Reusable components

— Expressive component models, description languages and
discovery and selection facilities

e Composition languages

— Simple yet expressive execution languages, plug-in style
development

e Composition tools
— Composition languages equipped with graphical modeling
formalisms, computer-aided development
e Execution platforms

— Execution support in form of interpreters or parsers, hosted
solutions

e Interoperability

— Components with cross-platform reusability, mashup-specific
standards
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Mashups: a new way of data, application, and Ul
integration on the Web

They’re end-user-driven
— People just mash up things, whether we support them or not
— So, let’s help them in their effort!
 There is a growing interest in mashups especially from
business community

— Just think about who is investing most money: Yahoo,
Google, Microsoft, Intel, IBM,...
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