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1 Introduction

This section introduces thieader to the Mashup Visual Programming Environment
(MVP-E) project and this Software Design Specification document and what it contains.
This section contains the following sgbctions: Purpose, Scope, Definitions, Acronyms,
and Abbreviations, Referencesd Overview.

1.1 Purpose

The purpose of this SoftwaBesignSpecification is to specify aflesign documentation
for the Mashup Visual Programming Environment (MER created by the Team 10
(Team MVP) Senior Design Team for the 2a0®10 Senior Design Sequence at Drexel
University in Philadelphia, PAChis desigrspecification will describe the detailed
functional aad nonfunctional design requirements of the system.

The intended audience for this SoftwaresignSpecification includes the designers,
programmers, testers, and other developers who intend to implement this system,
advisors who are consulting with thewglopment team on the project, and-esdrs,
who intend to use this finished system.

Specifically, the intended audience includes the following:
1 Developers: Team 10 Members
1 Advisors: Professor William Regli, Professor Werner Krandick
1 Endusers: Scientist Army, Web Developers, etc.

1.2 Scope

Below is a short description that describes the scope of the project:

Mashup Visual Programming (MVP) Environment is a system that allows users to create,
compile, and run mashups of different services. The graphicainisgace will support
multi-touch manipulation as well as the traditional mouse and keyboard for easy, intuitive
operations, allowing the software to be easily used by scientists, the military, and others
who may not be able to easily access traditicnaiputer peripherals. The construction

of mashups will consist of intuitive visual programming concepts, geared for use-by non
programmers.

The project will focus on the user interface, compiling, and running service mashups.
Another senior design projewill focus on service discovery, identification, and
annotation.

The mashup system will use OWL, RDF, and SOAP messages to ensure interoperability
with other programs and advance the Semantic Web. It will contain a registry of services,
which can beselected and manipulated by the users to build and run the mashups.

The project will allow for functionality similar to Yahoo Pipes, but will be geared more
towards norprogrammers and for both traditional interfaces (mouse and keyboard) and
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multi-touch seeen interfaces (smart phones and moltich monitors). End users will be
able to quickly and easily produce mashups that can currently be created, but only with
traditional interfaces and either manually or with programrongnted interfaces

(Yahoo Pigs).

Below is the logo for this project:

Figurel: Mashup Visual Programming Environment Logo

1.3 Definitions, Acronyms, andAbbreviations
1.3.1 Acronyms

GUI: Graphical User Interface
MVP Editor. Mashup Visual Programming Editor

MVP-E/MVP EnvironmentMashup Visual Programming Environment

OWL-S: Web Ontology Language for Services
RDEF: Resource Description Framework

SDS Software Design Specification
SRS:Software Requirements Specification

XML : Extensible Markup Language

=
.°°
a4 [\, =2 =4 a4 -—a -—a _—a _a _a

Definitions
Datafeed A data feed is a service that providesteak, upto-date information.
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1 Environment In this context, the entire program, including the editor and server.

1 Execution engineThe execution engine of the MMPreads a mashup file,
interprets it, and»ecutes it by calling the services and returning the results.

1 Mashup A mashup is a system that combines many services into one new service.

1 Mashup descriptianA mashup description contaissrvices and programming
constructs thataslupe used in a useros

1 Mashup file A mashup file containrs he mashupbés description.

1 Mashup reqgistryThe mashup registry contains a list of available mashups.

1 Mashup signatureA mashup signature defines the inputs and outputs of a
mashup.

1 Mashup serverAn MVP-E servercontains the execution engine and hosts the
mashups.

1 Resource Description Framework (RDRDF is commonly used to describe
information on the web.

1 SemanticsSemantics is the study of meanings. The Semantic Web is created by
semantically annotating theeaning of the documents and information of the
World Wide Web.

1 SOAP SOAP is an XML protocol that allows web services to communicate.

1 Projectfie A project file contains informati o
mashups.

1 Web serverA web server in th MVP-E system hosts a web page created from a
project file and lets users run mashups through a web page.

1 Web Ontology Language for Services (O¥B) OWL-S is an ontology that is
used to describe semantic web services.

1 Wrapper A wrapper in the MVFE trarslates a service intothe MMP6 s st andar d
service class.

1.4 References
1.4.1 External

Bray, T., Paoli, J., SperbeidcQueen, C., Maler, E., Yergeau, F., & Cowan, J. (2006, 09
29). W3C XML StandarcRetrieved 11 17, 2009, from W3C:
http://www.w3.0rg/TR/2006/RE&mI11-20060816/

Hazem Elmeleegy, Anca Ilvan, Rama Akkiraju, Richard Goodwin, "MgsAdvisor: A
Recommendation Tool for Masip Development,Web Services, IEEE
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International Conference ompp. 337344, 2008 IEEE International Conference
on Web Services, 2008

Mark James Carman and Craig A. Knoblock. Learning semantic descriptions of web
information sources, In Proceedings of the Twentieth International Joint
Conference on Atrtificial Intelligence (IJCAI), 2007.

Martin, D., Burstein, M., Hobbs, J., & Lassila, @004, 11 22)OWL-S: Semantice
Markup for Web ServiceRetrieved 11 17, 2009, from W3C:
http://www.w3.0rg/Submission/OWS/

Tuchinda, R., Szekely, P., and Knoblock AC(2008). Building mastups by example.
In U1 '08: Proceedings of the 13th interti@nal conference on Intelligent user
interfaces pages 13948, New York, NY, USA. ACM.

1.4.2 Internal

Cheeseman, T., De Sousa, D., Nyugen, N., Osecki, J., & Piecyk, M. (209.10
Acceptance Test Plan for Mashup Visual Programming Environment.
Philadelphia, Pa, United States.

Cheeseman, T., De Sousa, D., Nyugen, N., Osecki, J., & Piecyk, M. (2409.10
Software Requirements Specifications for Mashup Visual Programming
Environment. Philadelphia, Pa, United States.

1.5 Overview

This SDS describes the project in detail with regard to all design decisions and
specifications. This description is outlined in four major sections wanehhe following
architectural decomposition, interface decomposition, detailed design, and design
features. Additionally, this document discusses major design challenges in developing a
robust semantic web service environment.

The architectural decomposition describes a-4egiel design description of the system
and all major components. It describiasgetail, how all components interact within the
system and externally with users. This section also describes general location and
utilization of third party technologies in the system.

The interface decomposition describes the interface the systerdggovith both people

and other systems. This includes user interface components, data interfaces in the form of
file formats and types, as well as all programming interfaces, including protocols between
various components in the system.

The detailed desigincludes suisections for all major components. For each sub
sectionbés entity or component it describes
entity and its purpose in the system, traceabtbéa®RS(Cheeseman, De Sousa,

Nyugen, Osecki, & Piecyk, Software Requirements Specifications for Mashup Visual
Programming Environment, 2009)
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The design features section describes the features of the systemaspéht to
interactions with the user. Each ssdxction describes how various entities communicate
in response to user initiation of a particular feature.

Finally, the design challenges section describes the major technological challenges in
designing aystem in a relatively new and undeveloped technology space. Challenges
crossing various system components are discussed and provide an analysis of current
design decisions.
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2 Architectural Description

This section contains an overhlgh-level descriptionof the architecture, as well as
architectural decompositions for the MVP Editor, MVP Registry Service, MVP Mashup

Service, and the Web Service.

The overall architecture of the system will consist of the MVP editor, mashup server,

web server, and mashuggistry server. The MVP editor is a desktop application that

interacts with the system by facilitating the creation of mashup descriptions, which are

stored on the registry server. The mashup server uses the execution engine to execute the
mashups using mashup description. The web server hosts the web pages that link to the

mashups, providing the integration point between asisée and the MVP environment.

A web browser views the web pages and makes AJAX calls to retrieve the results of the

mashups. fie mashup registry is used to store a list of all of the available mashups, as
well as all data concerning mashup configuration and so(@teeseman, De Sousa,
Nyugen, Osecki, & Piecyk, Software Requirements Specificationddshup Visual

Programming Environment, 2009)

The diagram below shows the overall architecture of the system, with the main actions
that will occur between each major component linking them together. Sequence diagrams
showing both the flow of the creati of a mashup from the user and the execution

enginebds point

/

Publish

MVP Editor /

MVPE Project

Save
or Publish
Mashup

Components,
Specification,
Linkage

dnysep
dnysep
1
[

In each of the following subections, the architecture of the MVP environment is

—
L Get Mashup

of view are |l ocated
Provider
Web
Server \
Request / Return -
AJAXpage __ p Client Web
Browser

— T
R

MVP Server
Mashup / Permissions Request

MVP
Registry
Service

MVP
Mashup
Service

Retrieve Mashup

S

Figure2: Architecture Diagram

Request /
Retrieve
Mashup
Results

B

n

Secti

decomposed into the varying components, frameworks, and technologies in its design.
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2.1 MVP Editor Decomposition

This section discusses t hemanViéw oEtlis entioer
system. The MVP Editor will be a desktapplication thatvill allow users to create
mashups. In actuality, all that will be created are the mashup descriptions. These
descriptions will be the end result of any projects creatddmihe software and they
will be stored on the MVP Registry Service, to be discussed in the negéestibn. In
addition, the MVP Editor can publish masps to websites. These websites will contain
a shell of the final website, with AJAX calls being dge retrieve the actual mashups
from the MVP Mashup Service, discussed in an upcomingsation.

2.1.1 Technologies

The MVP Editor will be a 3it Windows desktop application which will be written with
C# and will employ both regular peripheral interactiod also use libraries for

Windows Touch for Windows “h{tp://code.msdn.microsoft.com/WindowsToydio

allow for multirtouch capabilities. In addition, it will need an OWL Reasonerdikw

with an ontology and web services to determine when things can and cannot be linked
together. The MVP Editor will use EulerSharp, an inference engine that supports logic
based proofs and has an implementation inf@:(/eulersharp.sourceforge.net/

2.1.2 Top-Level Components

Below is adiagram that separates thedepel components that the MVP Editor interacts

withand descriptions of e aS$ehtionwilheontain@ &theri on 40 s
breakdavn of the components within MVP Editor.

MVP Editor

—MVP-E Project N Publish
[ \’ e —
|
Components, Specifications, Linkages |:—:.

Web Server with Mashup Website

/-Mashup—\ /-Mashup—\

o @
C C

Mashup

-— -—

/-Mashup—\ /-Mashup—\

Save
D I:I || Mashup
——

[ ] [ ]

\ ) \ ) MVP Registry Service

IIII:I?I UHHMH

Figure3: MVP Editor Tog_evel Components
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Component Number

Component Name

MVP Editor Application

Component Description

The MVP Editor Application is the mairapplication,
as described above. It will be used to create MVPE
projects by the users, which will essentially be a
website of mashups. An MVPE project will contain
the descriptions of mashups as well as web
components, specifications, and linkages. The MEP
project can be published to a website on a web
server. Meanwhile, the individual mashup
descriptions are stored on the MVP Registry Service
so that they can be recalled when the web server
requests them.

Component Linkages

Component Number

The MVP Editor links to a welserver because it can
publish MVPE projects to it and it links to the MVP
Registry Service because it can save mashup
descriptions to it.

Component Name

Web Serverwith Mashup Website

Component Description

The website can be storean any ordinary web
server. The website is created when an MVPE proje
in MVP Editor is published. The result is a website
shell with AJAX calls. When clients visit the website,
it is on this web server they are visiting.

Component Linkages

The Websiteis linked to the MVP Editor in that the
MVP Editor has done at least a oreme publish of an
MVPE project to it.

15



Component Number 3

Component Name MVP Registry Service

Component Description This component only communicates with the MVP
Editor through the MVP Registry Service. The MVP
Registry Service is where the MVP Editor will save it
mashup descriptiors. They are kept here so that the
MVP Mashup Service can later request them when &
web server requests certain mashups to load. In
addition, the MVP Registry Service may at times nee
to grab mashup descriptions from the MVP Editor
when updates are made, etc.

Component Linkages This component is linked to the MVP Editor in that
the MVP Registry Service stores mashup descriptior
that were geneated by MVP Editor.

2.2 MVP Registry Service Decomposition

This section describes the MVP Registry Service, which communicates with the MVP
Mashup Service and the MVP Editor. The MVP Registry Service stores mashup
descriptions and the permissions information of the users that can view, modify, or

execute the mashupBhe technologies sukection describes the technologies used in the
design of the MVP Registry Service and the -L@vel Components section shows the
high-level components of the service. Furthermore, the MVP Registry Service has its

own public and privat&eys that it uses in conjunction with public and private keys for

each user to provide secure authentication of users. Section 3.3.2 describes this process in
more detail.

2.2.1 Technologies

The MVP Registry Service will be a cregk&tform server applicatiomiplemented in
Python and will employ industry standards in web services (e.g. SOAP, WSDL). It will
use RSA to encrypt and sign messages with the public and private keys involved in the
system.

2.2.2 Top-Level Components

Section 5 depicts the tdpvel componentthat comprise the MVP Registry Service and
other components it communicates with. Section 5.1 shows how to load a mashup from
the Registry Service, section 5.2 shows how to save a mashup to the Registry Service,
section 5.3 shows how to publish a maslanal section 5.4 shows how to execute a
mashup.
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Section 406s

MVP Registry Service Secti

components within MVP Registry Service.

Below is a diagram that separates theley@el components that the MVP Registry
Servicei nt er act s
Section will contain a further breakdown of the components within MVP Registry

Service.

with and descriptions of

MVP Editor

ﬁMVP—E Project:

(Mashupﬁ

Components, Specifications, Linkages

(Mashupﬁ

[]

@
]

- J

-

J

(Mashupﬁ

@
]

e

/)

~

Mashup
Permission
Request

<l
-

Y

Retrieve
Mashup

MVP Registry Service MVP Mashup Service

J

Figure4: MVP Registry Service Tdevel Components

Component Number

Component Name

MVP Mashup Service

Component Description

The MVP Mashup Service is responsible for
executing the mashup requested from a Web Client
via AJAX calls. The authentication information and
mashup id is first passed on to the MVP Registry
Service via a SOAP call, which will return the mashu
description if and only if the authentication and
authorization does not fail. The MVP Mashup Servic
then proceeds to execute the mashup by retrieving
information from the necessary web services and
joining and filtering the results as defined by the
mashup description. The result is then returned to
the Web Client.

Component Linkages

This component is linked to the Web Client and MVF
Registry service components. Web Clients make the

AJAX calls for the mashups, and the MVP Registry

17
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Component Number

Service is used to retrieve the mashup description.

Component Name

MVP Editor Appliation

Component Description

The MVP Editor Application is the main application,
as described in section 2.1. It will be used to create
MVPE projects by the users, which will essentially be
a website of mashups. An MVPE project will contain
the descriptions of mashups as well as web
components, specifications, and linkages. The MVPE
project can be published to a website on a web
server. Meanwhile, the individual mashup
descriptions are stored on the MVP Registry Service
so that they can be recalled when tweb server
requests them.

Component Linkages

Component Number

The MVP Editor links to a Web Server because it ca
publish MVPE projects to it and it links to the MVP
Registry Service because it can save mashup
descriptions to it.

Component Name

MVPRegistry Service

Component Description

The MVP Registry Service is responsible for all of th
OAT T EEAAPET co AT T AAOT EI
are stored in a database managed by the registry
service, as well as with authentication and
permissions information concerning the users and
mashups.

Component Linkages

This component is linked to the MVP Editor and the
MVP Mashup service. The MVP Editor uses the MV}
Registry Service to save and retrieve mashup
descriptions and the MVP Mashup Service uses it to

18



authenticate and retrieve mashup descriptions.

2.3 MVP Mashup Service

This section discusses the MVP Mashup Service, which will be a web service that will
allow users to execute mashups on request. These requests will be AJAX calls from a

Decomposition

web dient that are embedded in the web page returned by the MVP Web Server
described in the next section. The AJAX call contains encryptedmation generated
by theWeb Server, which is passed along to the MVP Registry Service. This information

includes bdt authentication information (described in the previous section) and the id of

the mashup requested for execution. If the authentication and authorization is successful,
the MVP Registry Service will return the mashup description to be executed by the MVP

Mashup Service. Upon completion of the mashup execution, the results are returned to

the web client via AJAX to be incorporated into the web page being viewed on the

browser.

2.3.1 Technologies

The MVP Mashup Service will be a creggatform server applicatiomiplemented in

Pythonand will employ industry
2.3.2 Top-Level Components

standards in web services (e.g. SOAP, WSDL).

Below is adiagram that separates thedepel components that the MVP Mashup

Service interactswithnd descr i pti ons MW Mashup Servcen e .

Section will contain a further breakdown of the components within MVP Mashup

Service.
Mashup Request
Permission Mashups
Request -
=) - =
= =
W= » 3=
= Retrieve s —_—
— ) Mashup = ) v
MVP Registry Service MVP Mashup Service Get Results Client
Browser
Figure5: MVP Mashup Service Tdpevel Components
Component Number 1
Component Name Web Client
Component Description This is an end user visitingvebsite containing
mashups that communicates with the Web Server vi
a web browser. The returned web page will contain
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embedded AJAX calls texecute the mashup thawill
be made by the browser to theMVVPMashup Service,
which returns the mashup results to be incorporated
into the web page as viewed in the browser.

Component Linkages

Component Number

This component is linked to theWeb Srver and the
MVP Mashup Serviceomponents It gets the shell
web page from the Web Seer, then sendsthe
mashupexecutionrequest callsand receives the
mashup results from the MVP Mshup Service
incorporating them into the viewed page

Component Name

MVP Mashup Service

Component Description

The MVP Mashup Services responsible for
executing the mashup requested from a Web Client
via AJAX calls. The authentication information and
mashup id is first passed on to the MVP Registry
Service via a SOAP call, which will return the mashu
description if and only if the auhentication and
authorization does not fail. The MVP Mashup Servic
then proceeds to execute the mashup by retrieving
information from the necessary web services and
joining and filtering the results as defined by the
mashup description. The result is themeturned to
the Web Client.

Component Linkages

Component Number

This component is linked to the Web Client and MVF
Registry service omponents. Web Gents makethe
AJAX calls for the mashups, and the MVP Registry
Service is used to retrieve the mashup description.

3

Component Name

MVP Registry Service

20



Component Description The MVP Registry Service is responsible for all of th
OAT T EEAAPET ¢co6 AT 1T AAOI EI
are stored in a database managed by the registry
service, as well as with athentication and
permissions information concerning the users and
mashups.

Component Linkages This component is linked to the MVP Editor and the
MVP Mashup service. The MVP Editor uses the MV}
Registry Service to save and retrieve mashup
descriptions andthe MVP Mashup Service uses it to
authenticate and retrieve mashup descriptions.

2.4 Web Server Decomposition

The Web Server componeninctions as the owner of the website created from a
published MVPE projectWhen the client requests a website, the webesaeturns a
website with AJAX calls embedded in it.
AJAX calls (requesting mashups) directly to M&P Mashup ServiceThe results are

thenr et urned to the clientds br oddsdencryptedh e
information generated by the web server that the client will pass on to the MVP Mashup
Service to ensure that this website has permissions for this mashup

The other main function for the Web Server component is when the MVP Editor
publishesa mashuplf it is a new mashup it becomes new contents on the séfrites
an update to an existing mashup, the necessary changes are made on the server

2.4.1 Technologies

The Web Server component will be makurgating a website with AJAXalls, which is
atermused to describe a wide range of web tetbgies that communicateith a web
server in the background without interfering with the current web content from the
c | i e n tSénse ofgshesk technologies includd@ ML, XHTML, CSS, XML, XSLT,
XMLHttpRequestand JavaScript

2.4.2 Top-Level Components

Below is a diagram which separates thel®ml components that thgdeb Server
interacts with and descriptions of each one.
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Figure6: Web Server Tog_evel Components

Component Name

Web Serverwith Mashup Website

Component Description

The Web Server is responsible for generating the
AJAX calls to be made to the MVP Mashup Service
and embedding them into the shell pageeturned to
a web browser. These embedded AJAX calls have a
of the necessary information to request a mashup
result from the MVP Mashup Service (e.g. MVP
Mashup Service IP address, mashup ID,
authentication information).

Component Linkages

This componert is linked to the MVP Editor and Web
Client components. The MVP Editor publishes an
MVPE project to a web page to be hosted on the We
Server, and this page is server to visiting Web
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Component Number

Clients.

Component Name

Client Browser

Component Description

This is end user of a mashup and communicates wit
the Web Server via a web pagéhe user will decide
to execute the mashup, and this call will trigger the
Web Server to execute the correct Ajax calls to run
the mashup It them receive the resilts from the
mashup.

Component Linkages

Component Number

This component is linked to the web servert sends
the execution call and receiveall the results from
the mashup.

Component Name

MVPMashup Service

Component Description

This component only communicates with the Web
Server through the MVRAVlashup Service. The MVP
Registry Service is where mashupre executed They
are stored that the MVP Mashup Servicso thatlater
can berequested when a certain mashupsis loaded.

Component Linkages

Component Number

This component is linked to the Web Server in that
the MVPMashup Serviceexecutesthe mashup
descriptions.

4

Component Name

MVP Editor Application
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Component Description The MVP Editor Applicaton is the main application

It will be used to create MVPE projects by the users,
which will essentially be a website of mashups. An
MVPE project will contain the descriptions of
mashups as well as web components, specifications
and linkages.

Component Linkages The MVP Editor Inks to a web server because it can
publish MVPE projects tat.
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3 Interface Description

This section contains interface descriptions for the graphical user interface, the data
interface, and the programming interface.

3.1 User Interface

This section will firstdescribe the user interface and how users will interact with it. Next,
it will describe how all of the main windows will relate to each other. Finally, there will
be a screeby-screen breakdown of the GUI with its components described.

3.1.1 User Interactions

The user interface will be constructed in such a way that it will support both traditional
and multitouch interactions. Below is a view of our main window interface:

Main Window
My Page Header S : P> | Option Sidebar
e S —
| | . vl
\ A\ v i E '
List Component Location Price Crime Crime i | Form Control
|

Type Rate

zipcode 100k A type1  03%

il v 0
zipcode 100k : type 2 0.3% Component
zipcode 100k type 1 0.3%

i
|
: ) =7
zipcode 100k : typed  0.3% } 7 Radius v
|
|
i

zipcode 100k : type1 0.3%

Map Component i

Price Minimum v
. Price Maximum v

1l Housing Type v

I
Crime Category v

s e

Figure7: MVP Editor Main Screen

This window shows some of theatures that make this sgb user friendly for both
traditional and multiouch interaction. The main focus is on mitich, with all of the
componentgasily dragable and large in siz&verything will be large enough that it will

not be any trouble for users to manipulate. In addition, the need to input text will be kept
to a minimum and things will instead be interpreted through the mouse ottoughing

on purpose. Finally, to supgdroth multitouch and traditional users, there is an Optional
Sidebar, whiclwill both have buttons large enough for users to touch with their fingers
and will be laid out like a traditional menu found on computers today.
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To access the normal menu optioreeessary to manipulate a project file, there will be a
built-in menu that can be accessed through either a double tap with two fingers or with a
right click of the mouse.

Figure8: MVP Editor Menu Options

Finally, componentsan be created two wayhe user can tap with their finger or left
click on t hlttodi€thenQptionakSidebar and the user can draw with their
finger a box on the project surface.

Figure9: MVP Editor Component Créan
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