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1 Introduction

This section introduces the reader to the Mashup Visual ProgranEmimgpnmentMVP-E)
project and this Software Requirements Specification document and what it contains. This
section contias the following suksectionsPurpose, Scope, Definitions, Acions, and
Abbreviations, References, and Overview.

1.1 Purpose

The purpose of this Software Requirements Specification is to specify all functional, non
functional, and other software requirements forMashup Visual Programming Environment
(MVP-E), created pthe Team 10 (Team MVP) Senior Design Team for the - 2009 Senior

Design Sequence at Drexel University in Philadelphia, PA. This requirements specification will
directly relate to the implemented software sysieiits functions, noffunctional attribués, and
userinterfaceTher ef ore, this document will be used
serves as a specified capture of the system in its entirety.

The intended audience for this Softw&eguirements Specification includes the designers,
programmers, testers, and other developers who intend to implement this system, advisors who
are consulting with the development team on the project, ardssnd, who intend to use this
finished system.

Specifically, the intended audience includes thiefang:
o DevelopersTeam 10 Members
e Advisors Professoiilliam Regli, ProfessoMerner Krandick
e Endusers Scientists, ArmyWeb Developers, etc.

1.2 Scope

Below is a short descriptidhat describethe scope of the project:

Mastup Visual Programming (MVFPEnvironments a system that allows users to create,

compile, and run mashups of different services. The graphical user interface will suppert 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 traditional computer peripherals. The constructi@sbiig will consist

of intuitive visual programming concepts, geared for use bypnogrammes.

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

The mashup system will use OWL, RDF, and SOAP messages to ensurnedrdbility with
other programs and advance the Semantic Web. It will contain a registry of semiicdscan
be selected and manipulated by the users to buildumthe mashups.

The project will allow for functionality similar to Yahoo Pipes, lll begearednoretowards
nonprogrammers and for both traditional interfa@mouse and keyboard) and muttuch
screen interfaces (smart phones and rtoitch monitors). End users will be able to quickly and
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easily produce mashups that can currentlyrbated, but only with traditional interfaces and
either manually or with programmirgiented interfaces (Yahoo Pipes).

Below is the logo for this project:

Figurel: Mashup Visual Programming Environment Logo

1.3 Definitions, Acronyms, andAbbreviations
1.3.1 Acronyms

e GUI: Graphical User Interface
e MVP Editor. Mashup Visual Programming Editor
¢ MVP-E/MVP Environment Mashup Visual Programmirignvironment

e OWL-S: Web Ontology Language for Services
o RDEF: Resource Description Framework
e SRS Software Requirements Specification
e XML : Extensible Markup Language
1.3.2 Definitions
o Data feedA data feed is a service that provides-t@ak, upto-date information.

e EnvironmentIn this context, the entire program, including the editor and server.

e Executionengine The execution engine of the MMPreads a mashup file, interprets it,
and executes it by calling the services and returning the results.



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

¢ Mashup file A mashup filecontains services and programming constructs that are used
in a userds mashup.

e Mashup registryThe mashup registry contains a list of available mashups.

e Mashup signatureA mashup signature defines the inputs and outputs of a mashup

e Mashup serverAn MVP-E server contains the execution engine and hosts the mashups.

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

¢ SemanticsSemantics is the study of meanings. The Semantic Web is created by
semantically annotatg the meaning of the documents and information of the World
Wide Web.

e SOAP SOAR, or Simple Object Access Protocisl,an XML protocol that allows web
services to communicate.

e Projectfle A project file contains iandf or mati on
mashups.

e Web serverA web server hosts a web page created from a project file and letswrsers
mashups through a web page. This refers to the phsyical server of the provider granting
access to the mashup.

e Web Ontology Language for Services (OVB) OWL-S is an ontology that is used to
describe semantic web services.

o Wrapper A wrapper in the MVFE translates a service intothe M6 s st andar d
service class.

1.4 References
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1.5 Overview

This SRS describes the project, discusses the specificenemgunts, presents a GUI prototype,

and explains how the system could evolve. The overall description of the project notes that the
project isself-contained provides a summary of the major functions of the M&,Rhe
characteristics of the users, the staints of the MVFE, assumptions and dependencies, and the
apportioning ofrequirements

The specific requirements describe both of the external inte&abesdata interface and user
interface. Furthermore, it dedwes the functions of the MVE andthe nonfunctional

requirements, including therappersperformance requirements, design constraints, standards
compliance, and software system attributes. Moreover, this paper delineates the logical database
requirements.

The SRS includes a section witli&l prototype in it. This shows a prototypetbé editor
being used to create a web page and mashup.

Finally, the paper notes the possible evolution of the system. As an example, the system could be
improved later byllowing users to edit the HTML of thmashup web page

1.6 Societal Impact

The MVP Environment aims to affect society by creating a rapid platform from which
information can be utilized in unique ways.

In modern society, computer technology facilitates tipedraaansfer of information across a

variety of mediums. Often this information may be searchable but has not categorized in
standardized way. The MVP Environment attempts to address this issue by providing a method
by which information sources can be redi$n unique, unanticipated ways. With it, developers

and knowledge workers will be able to utilize these sources to more effectively perform their
responsibilities.

The MVP Environment is merely a platform by which new sources of information are combined
and created from old sources. Its function is not to distinguish the moral value of the input or
output. As a result, it is likely that the MVP Environment could be used for the distribution of
information used in a malicious manner. Although this is simdele, it is ultimately outweighed

by the benefits that such a system could bestow.



2 Overall Description

This section desilyes the MVPE in more detail This section contains the following sub
sections Product Perspective, Product Function, USkearacteristics, Constraints, Assumptions
and Dependencies, and Apportioning of Requirements.

2.1 Product Perspective

The product will be independent and satihtained, but there is another Senior Design Project in
the 20092010 year which will be definingortion of the project which can theoretically be
connected to our project.

This second project, being conducted by Team 11, is called the Service. dwéferding to

t hei r alegdalrofathe Servicé Sniffer is to automate the passive discogeognition,

and consumption of semantic web services. The system will contain no central registry but will
examine network traffic patterns to identify specific services and how to invoke them. As well as
running with known service definitions, the systsiould be able to (a) identify new services as
unknown, and (b) analyze relevant network traffic to determine how to consume the service. This
application will be constructed of an extensible core framework upon which future modules can
be developed anategrated

This project could be integrated in with the MN&Pto allow for the discovery of new services,
which can be incorporated into the project and mashed up just like any other web service could
be in the MVPE.

2.1.1 System Interfaces
The MVPR-E systemmtegrates several internal systems to provide functionality:

e Editori The MVP-E system provides an interface to the user to create websites
containing one or more mashups.

e Execution Enginé The MVP-E system provides an interface to the execution engine
which takes in a mashup and returns a compiled and ready to run mashup.

e Wrappers The MVP-E system provides an interfacevteb services through
semantically encoded and annotated web services.

2.1.2 User Interface

The MVPRE client interfaceesembles combinatn between Dreamweaver/FrontPage and

Yahoo Pipes. The result of creating a mashup is a website, which is viewable in any web browser
on a client computer. All processing for the website is done on a web server and all processing of
the mashups is done omeashup serveilhese two servers can be located on the same
computerThere i s no data stored on the clientds
through both a muliouch interface and a traditional interface. The web interface of mashup
resultsis customizable through the web browser options.

2.1.3 Hardware Interfaces

The MVP-E system runs on any computer hardware meeting the following criteria:
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e Capable of connecting to the Internet.

e Capable of running a modern web browser.

¢ Includes a multiouchscreen and/or a keyboard/mouse traditional interface.
2.1.4 Software Interfaces
The following interfaces are needed to make the MB/&ystem work:

e Client

e Web Server

e Mashup Server

e Servers hosting semantically marked web services
2.1.5 Communications Interfaces

Communi@tions occurring betweehe client and servers will be completed using common
network protocolsspecifically HTTP and SOARn order to ensure full compliance and
compatibility with all other sources.

2.1.6 Memory Constraints

The serversindclientrunning theMVP editorwill be responsible for storing all of the mashups
and website informatiorNo memory will be required to store any mashups in the web browser.

2.2 Product Functions

This section provides a summary description of the key functions that the prolipetrform.
These functions are listed below:

e Create website containing multiple mashugggregate data sourcasd other website
components

e Create custorstaticwebsite components
e Createdynamic mashupomponents defined from multiple web services
e Add, modify, annotate, and delete web services and data feeds
e Join, filter, restrict, and combine web services into mashups
e Create mashups from several key components, such as maps or tables
e Load, save, compile, run, and share mashups and entire projects

2.3 UserCharacteristics

This section describes key groups of people who will use the product and how they will use it.
The two main groups that the development team has focused on fosensdare the)S Armed
Forces and Scientists
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The fAAr my o ikitomashup web selizel of armglated data such as battle

planning both on base and in the field. Most of the time, their interactions with the product will
be through a mukiouch hardware component, such as a smart phone. They will be men and
women in thearmy and other armed forces of the United States and other governments. They
will have varying age and educational levels. They will also have varying technical expertise on
computers, but they will need little to no prior knowledge of theesysh whichto interact with

it and use it.

An example of a typical use case for the Army would be at Fort Levinworth Training School,

where a major in the Army might need to do some Battle Planning. Some of their data source
inputs will include satellite feeds, ifligence reports, sensoi@nd field informationThey

would want to be able to pull all of this information together and put it into a mashup that
actively updates, perhaps in a tabl epiopedd a
or off-the-shelfsystemslike PowerPointto complete this task.

The fASci ent i sHtemashup web senvice®of eMpeimeriated data such as
laboratory evaluations usually in a laboratory, or occasionally in a classroom or office. The
interactions wi the product will occur through both traditional and mtdtich interfaces. This
audience will be college educated individuals who are most likely part of a college or research
laboratory, conducting research and performing experiments. Their techxpeakace will

vary, but they will need little to no prior knowledge of the system in which to interact with it.

An example of a typical use case for Scientists would be a life sciences scientist performing
experiments. For example, they might be workingaa@enome project to discavhow genomes
correlate with certain pathologieBheir data source inputs might include information from
experiments, case studies, medical reports, etc. They would want to mash this information up,
reattime, perhaps intoharts or graphs, to quickly see correlations and trends that they are
looking for.

Both audiences will use the productimilarways, but simply with different end products in
mind, composed dlifferent mashups which each usuhifferent web serviceslowever, the use
of the program and construction of these websitédksbe similar to each other.

In addition, a concrete example of the use of the system by-Amoyor nonScientist user
might be someone who is simply looking for some interestingl$tefor example, see the
AHappy Hour Crimeso use case bel ow:

Below is a case study that could be createolr generic web servicesmash e di t or on At
Hour Crimeso. See below for the web services
would becomposed.

Web Services
e List of bars with happyours information (Scraper)
o Example http://lwww.yelp.com/list/beshappyhourphiladelphia2
e Philadelphia crime logs (RSS)
o Example http://spotcrime.com/pa/philadelphia
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e Google Map

o Example http://code.googleom/apis/maps/

Narrative

Given all the bars within the city of Philadelprand their known happy hoursatoh this data
up with minor crimes such as vandalism, public indecencies, gambling, speeding, etc. within 5
city blocks of bas. Plot this data oa map for users. This allows users to take clients, relatives,

etc. to bars that are more likely to have fewer nearby crimes.

Below is a figureof what such a system would look like in practice:

Visual Website Designer Q@E

File Edit View Tools Daa Window Help

HEEA

Happy Hour Crimes Website

Location:

[v] Autodetect

1) Mexican 1) Bicyce
Restaurant Theft

2) Irish » | 2)Car

Pub Broken Into

3) Sports.

Bar

Map Component
With Pins for Each Bar and
Location of Recent Crime

Edit Data

Mashup Editor El@@
User Input or Mearby Crimea
GPS Location Logs
Filter Recant

Figure2: Happy Hour Crimes Masip Use Case Example
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An enduser of the program will ultimately be anyone who is attempting to use web services,

data feeddRSSfeeds, etc. to create a final product. Currently, to accomplish the feat of

combining multiple services/feeds into a final product requires hours of work and knowledge of
programming languages. Some of the harder tasks include scraping a websiterfaatiafgr
semantically annotating the web service, acce
store the data in data structures, combining the data through filters, joins, and other methods, and
displaying the new data. Howevét)/P-E will allow these users to instead wseautomated

tool and produce the same results in minutes.

2.4 Constraints
The product contains the following constraints:

e Regqulatory policie$ Policies regarding web services standaash as RDFOWL-
S, and XML are important to follow. It will be expected to adhere to all standards of
languages and web services it is used with, in order to ensurgdéwbperability on
all platform configurationsPlease refer to 3.3Standards Compliance for more
information.

e Hardware limitation$ Multi-touch and traditional interface technologr$ need to
be implemented, for full use on both interfaces.

e Interfaces to other applicatiofhdt must be able to create a webghat can be
displayed in a browser aratcessed over the Internet.

e Parallel operatioii The web, mashup, and mashup registry servers should be able to
handle multiple requests.

e Language requiremeritsThe end product will ba website in HTML/AJAXPHP, so
the produced end product must use ¢hlesmguages.

e Signal handshake protocal€Only standard protocols will be used.

e Reliability requirements The appl i cati onbés access to we
mashups must be up at all times, to ensure that when users access finished mashup
containingwebsites, the result is what is expected.

e Data bandwidtli The datds required tanot be exceptionally large. Trials will need
to beconducted to define thisith exact metricsThere will be a point wherine
amount of data is too muemd caching will b requiredCaching, howeveis
beyond the scope of this implementation.

o Criticality of the applicatiofi The application is extremely critical, with the Army
perhaps basing troop movements and battle plans on it and Scientists basing their
experimentras| t s, whi ch af f ect dabopawryfundegp s heal t h

e Safety and security consideratidnMashups should not be changedaccessed
except by the original user

14



2.5 Assumptions andDependencies
The product és r equi assumptions and tependenciesh e f ol | owi ng
e Theediting and viewingomputer has a connection to the Internet
e Theviewing computer has a web browser installed
¢ Theeditingcomputer has a multouch interface, and if not, a traditional interface.
e The user need not hapeogramming experience.

e The web services that are to be used and are not controlled by Team MVP must be up and
running.

2.6 Apportioning of Requirements
All of the requirements of theystem are described in this SRS.

All requirements are given a particufaiority indicating their relatively importance with regard
to the goals and objectives of MME The higher the priority, the more emphasis that will be
placed on the fulfillment of that requirement in the final project. Lower requirements may be
droppedf time constraints limit the project.

Al | requirements are | abeled with a priority
the highest priority and should be i mplemente
low priority and wi | only be included if time permits. I
requirements shall be i1 mplemented first, foll

In particular, he requirements listad the System Evolution section aegjuirementshatmay
not ke finished for this project.
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3 SpecificRequirements

3.1 External Interfaces
3.1.1 Data Interface (3)

Data flows in and out of the MV(E components in several ways. All requests to a

mashup server relating to the mashup file can provide a username and passward. If th
username and password are not proviglegre invalig t he mashup server o6
authentication component will determine if the request should be denied.

3.1.1.1 MVP editor
3.1.1.1.1 Project files
3.1.1.1.1.1The system shall be able taveproject filesto thefile system (5)

e The useshall be able to open the main menu and save the currently opened
project.

3.1.1.1.1.2The system shable able tdoadproject filesfrom thefile system one at a timg5)
e The user shall be able to open the main menu and load a specified project.
e The system shalkject any project files that are not in the expected format.
3.1.1.1.2 Mashup files
3.1.1.1.2.1The system shall be able tavemashup filego thefile system (5)

e The user shall be able to open the main menu and save the currently opened
mashup.

3.1.1.1.2.2The system shall be able madmashup filegrom file system(5)
e The user shall be able to open the main menu and load a specified mashup file.
e The system shall reject any mashup files that are not in the expected format.
3.1.1.1.2.3The system shall be able wadmashup filegrom themashup servers)
e The system shall be abledet only the mashup signature from the server
e The system shall be abledet the mashup file from the server
3.1.1.1.2.4The system shall be ablepablish to the mashup servés)

e The user shall be able to open thain menu and publish a mashup.
3.1.1.1.3 Web page
3.1.1.1.3.1The system shall be abletaveaweb page tthefile system (3)
3.1.1.2 Mashup server
3.1.1.2.1 User account
3.1.1.2.1.1The system shall be ableddd a user account othe mashup server3)
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3.1.1.2.1.2The system shall be ableremovea user accont onthemashup serverl)

3.1.1.2.1.3The system shall be ablerwdify auser account othe mashup servery editing
any defined field associated with (iB)

3.1.1.2.1.4The system shall be abledet user access to a mashup on the mashup sgrver
3.1.1.2.2 Mashup file

3.1.1.2.2.1The systen shall be able toeceivea published mashup fileone sent to it from the
editor). (3)

3.1.1.2.2.2The system shall be ablereceivearequest for the most tjp-date mashup file or
signature(5)

3.1.1.2.2.3The system shall be abledwecutea mashup fileg(run a mashup by calling the web
services it references and doing the proper filtering and joining, @&tc.)

3.1.1.3 Web server

3.1.1.3.1 Web page

3.1.1.3.1.1The system shall be ablereceive HTTP requests ftieweb page(5)
3.1.1.4 Web browser

3.1.1.4.1 Web page

3.1.1.4.1.1The system shall be ablereceivetheweb page frontheweb server(5)
3.1.1.4.1.2The system shall be ablerequesthe mashup server to execute a mashtp
3.1.1.5 Mashup registry

3.1.1.5.1 List of available mashups

3.1.1.5.1.1The system shall be ablelwada list of available mashugom a databasé€b)
3.1.1.5.1.2The systm shall be able tedit a list of available mashupsing a databaséb)
3.1.2 User Interface

3.1.2.1 General

3.1.2.1.1 User Goups

3.1.2.1.1.1The system shallupport experts and novices users

3.1.2.1.1.2Usess shall have the option of selecting the seermvhich topublish their work(4)
3.1.2.1.1.3The software will be aimed towards American English speaking.uséers

3.1.2.1.1.4The system will gspport all categories of users (academic, scientistshbgta)owing
the use of both a keyboard and mouse and touchs¢#éen

3.1.2.1.2 Content Pesentation

3.1.2.1.2.1The program wilhave a main window5)

3.1.2.1.2.2The program will contain a toge sidebar to display options5)
3.1.2.1.2.3All text and graphis in the systerwill be easily readable5)
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3.1.2.1.2.4All contentin the systenwill be concise and understandali®

3.1.2.1.2.5Users will find it easy to undeestd the graphics in the system, since the graphics
will be meaningfulwith the contexof the current operatior4)

3.1.2.1.2.6 The system will aim at presenting information in a simple and easy to understand
manner (5)

3.1.2.1.2.7Except forthe fact that the program wihitially be written in American English,
culture specific design will be avoide®)

3.1.2.1.2.8No more than 10 contaireor web serviceshould be displagdat one time(3)
3.1.2.1.2.9Thesystemwill be usableatthe resolution 800 800pixelsand larger resolutions

(1)
3.1.2.1.2.10rhe system will be easily usablethé color depth 16 bit(1)
3.1.2.1.3 User hstructions
3.1.2.1.3.1Uses will be provided with a comprehesive introduction to MVP Editor4)

3.1.2.1.3.2 After a learning period of 5 minutes or less, it will take most users less than 5
seconds to perform an operation wttle system(4)

3.1.2.1.3.3There will be a help icon on every windo{&)
3.1.2.1.3.4Uses will be provided with tochints by hovering over element3)
3.1.2.1.3.5A Frequently Asked Questiosgction (FAQ) shall be provide(B)
3.1.2.1.3.6 A basic example will be provide)

3.1.2.1.3.7 Contact information will be provideds)

3.1.2.1.4 User Navigation

3.1.2.1.4.1Uses will be able touseprevious experiensavith similar user interfaces with the
MVP Editor. (3)

3.1.2.1.4.2Uses will be informed what happens to the data they sulit

3.1.2.1.4.3Uses will have feedback on eadt their actiondy receiving a dialog or some other
visual confirmation after performing an actigh)

3.1.2.1.4.4Uses will be aware of the current position MiVP Editor via label windows5)
3.1.2.1.4.5Each window will present only relevant information and options to the current task

(5)
3.1.2.1.4.6Uses will have the ability to collapse and expand lists

3.1.2.1.4.7The systenwill only show the most importaitformation to the useand not
display technical details the user does not need to kfzow

3.1.2.1.5 Data Manipulation

3.1.2.1.5.1Locality characteristesuch as datenal time formatand character setdll be
accountedor. (4)

3.1.2.1.5.2Uses will have a list of all possible actions for the current $agk
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3.1.2.1.5.3Users will be able to specify the permission level on their ywahich includes read,
write, and execute permissions for the mashinese permissions will restrict the
amount of access someone has in viewing, editing, and executing a niashup.

3.1.2.1.5.4The system will allow fothetesting of mashugplocally in the MVP Editor in
addition to allowing the mashups to be run on a production MVP Mashup Séjver

3.1.2.1.5.5The data processing will be handllen theserver side(5)

3.1.2.1.6 Saving and Restoring @k

3.1.2.1.6.1Uses will be able to save their warib)

3.1.2.1.6.2Uses will be able to restore any previously saved wa@ok
3.1.2.1.6.3Continuous work will be suppal. (5)

3.1.2.2 Specific

3.1.2.2.1 Interactions with System

3.1.2.2.1.1Uses shall be able to select objects by a singleotap multitouch surface(5)

3.1.2.2.1.2Usess shall be able to open menus based on current window with ingertapon
a multitouch surface(3)

3.1.2.2.1.3Menus shall have the followinghoices save, run, settings, exit, view, print, publish,
and open(4)

3.1.2.2.1.4Single tap shall be the same as a left malis&. (3)

3.1.2.2.1.5Double tap shall be the same as a right malisk. (3)

3.1.2.2.2 Option Bar

3.1.2.2.2.1A collapsible option bar shall be present on all windagws

3.1.2.2.2.2The option bar will contain the following options: help, menu, sandclose (3)

3.1.2.2.2.3In the filter window, the optiondr will contain all said options and also contain all
the possible filters applicahle t o be deter mined duard ng t he

3.1.2.2.3 Main Window

3.1.2.2.3.1The user shall be able to draw a rectangle to start a mashup crgation
3.1.2.2.3.2The window shall displayaved mashugif the user chooseopen (5)
3.1.2.2.4 Select View and Input Type Window

3.1.2.2.4.1The window shall display atlontainersf data (5)

3.1.2.2.4.2The window shall display all input type$)

3.1.2.2.5 Filter Window

3.1.2.2.5.1 Thefilter window shall display all the possible filte(s)

3.1.2.2.5.2 Thefilter window shall allow user to manipulate the ddta
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3.2 Functions
3.2.1 Architecture

The architecture of the system will consist of the MVP editor, mashup server, web server,
web browser, and mashup registry. The MVP editor is an application that is used to

create web pages that contain mashups, which are stored on the mashup server. The
mashup server uses the execution engine to execute the mashups. The web server hosts
the web pages that link to the mashups. The web browser views the web pages and makes
AJAX calls to retrieve the results of the mashups. The mashup registry is used to store a
list of all of the available mashudsigure 3 shows tharchitecture of the system and

Figure 4 shows a diagram of the actions that occur when a user wants to vielwg.mas

Provider

Web
/ Server \
Request / Return -
AJAXpage Client Web

Publish

/

Browser

MVP Editor T
MVPE Project Save \——————‘/ Request /
or Publish P Retrieve
Gompanents, Mashup VP Server Mashup
Specification, Mashup / Permissions Request Results
Linkage: \ —
MVP
§ Registry
2] — Service
Z [*— Get Mashup MVP ]
© Mashup
Retrieve Mashup Service

>

Figure3: End User Diagram

End User Diagram

AJAX
Client Request Calls Populate Page

Return
Web Server Page

Access Web

Mashup Server Services

Return
External Services Data

Figure4: End User Diagram
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3.2.2 MVP Editor
3.2.2.1 Load project file
3.2.2.1.1 Input

The project file must be available on the file system and in the correct fésinat.
3.2.2.1.2 Action

The MVP editor will read the projetite from the file system. Next, the program will

request the latest version of the mashup files from the mashup server of each mashup

the MVP editor uses. The MVP editor will send a username and password for each

mashup file if they are specified in theoject file. If the program already has the

newest version of a mashup, the mashup server will send back a response stating that

the mashup file was not modified. If the user has read access to the rmaghap

server the mashup server will send theientnashup file. If the user only has execute

access to the mashup, the mashup server will only send the signature of the mashup
file. Finally, the program will display the contents of the project file on the saf@en.

3.2.2.1.3 Output

The MVP editor loads the weglage and displays its contents.
3.2.2.2 Edit mashup
3.2.2.2.1 Input

The mashup file must be available on the file system and in the correct f@Gymat.
3.2.2.2.2 Action

The MVP editor will read the mashup file from the file system. Next, the program will
display the contents tfie mashup file on the scre€h)

3.2.2.2.3 Output

The MVP editor loads the mashup and displays its conténts
3.2.2.3 Publishmashup
3.2.2.3.1 Input

The mashup file must be saved on the file system and in the correct fGrmat.
3.2.2.3.2 Action

The MVP editor will send the username grassword of the mashup file, which are

specified in the project file, to the mashup server. The mashup server will respond

with a message informing the MVP editor whether the authentication was successful.

If the authentication was successful, the MVPaditill send the username,
password, and the mashup file. The program then notifies the user of the(sesult.

3.2.2.3.3 Output
The MVP editor notifies the user of the res(it.
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3.2.2.4 Save web page
3.2.2.4.1 Input

The project file and mashup files must be saved on the filensystd in the correct
format.(5)

3.2.2.4.2 Action

The MVP editor will create an HTML file and other supporting files in a directéry.

3.2.2.4.3 Output

The MVP editor notifies the user of the res(it.

3.2.3 Execution Engine

3.23.1
3.23.1.1
3.23.1.2

3.2.3.1.3

3.2.3.2
3.23.21

3.2.3.2.2

3.2.3.2.3

3.23.24

External Interface
The executiorengine shall provide a web service interfaée.

The web service interface shall provide a method to run a specific mashup by its
unique identifier in the mashup databd$se.

The method will also require use of an API key to secwaetiienticate the
calling client.(5)

Interpretation and Execution

The execution engine shall be able to interpret a saved mashup description into an
executableeomposition of functiong5)

The execution engine shall be able to execute the interpreteplosition of
functionsto fetchte dat a, per f oo(ne. contbmingfanddiltetng n g
the datajnd produce the desired outpii.

The execution engine shall be able na@de the result of a mashup into a web
standard representation (e.g. JSON, SOAP) and return it via the service described
in 3.2.3.1.(5)

The execution engine shall follow the process outlined in the following diagram
(as described in 3.2.3.2 irbugh 3.2.3.2.3)5)
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Execution Engine Diagram

Request
Client Maqshup Populate Page
Interpreter Find Mashup | Interpret Make Web Perform | Return
Description | Mashup ™ Service Mashup* | Result
Requests
Perform Return
External Web Service Server(s) service [ > Result

* Multiple concurrent, asynchronous web service requests are made,
and the mashup is performed as the results are returned

Figure5: Execution Engine Diagram

3.2.4 Component Connections

3.2.4.1 Thereshall be an interoperability component which ensures the working of the
following portions of the project together5)

Top Level User Interfac@editor)
ExecutionEngine (Will compile and run a workflow/planning problem)
Wrappers for the functions/feeds/services/database API

Internally represented data structures (XML, grapked pipes but with attributes, a
structure to be used in the first three parts)

3.3 Non-Functions

3.3.1 Wrappers

3.3.1.1 All services used by thelVP editor must have a wrappef5)
A wrapper provides the interface by which the MVP system interacts with the web
service. Therefore, all services used by MVP at any point during its execution must be
associated witla wrapper.

3.3.1.2 A wrapper shall be contained in a plain text file with UT& encoding.(3)

3.3.1.3 Wrapper conient shall be described in XML(2)
Wrapper shall be described using a small subset of tags describing all necessary content.
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Constraints on those tags apecified in the W3C XML 1.1 standarBray, Paoli,
SperbergMcQueen, Maler, Yergeau, & Cowan, 2006

3.3.1.4 A wrapper shall contain the uniquservice id of the web servicg)
A wrapper associated with a web service on a mashup server must contain the unique
service identifier associated with that service on that mashup server.

3.3.1.5 A wrapper shall contain the loation of all web service WSDL5)
A wrapper must contain the location or web address (URL) of the web service WSDL
describing the associated web service.

3.3.1.6 A wrapper shall contain the location of all semantic markup informatici)
A wrapper must contain the location of all semantic markup files associated with the
web service. Semantic markup files are subject to the following constraints:

3.3.1.6.1 Semantic markuphall be described in OWB. (3)
A semantic markup files shall be defined using the guidelines set forth in the W3C
OWL-S submissio (Martin, Burstein, Hobbs, & Lassila, 2004).

3.3.1.6.2 A wrapper shall contain references to O\8lfiles defining all of the following
service definition types:

3.3.1.6.2.1An OWL-S Service Profilg2)
An OWL-S Service Profile for the associated web service as described in the Service
Profile section of the W3C OWE submissiorfMartin, Burstein, Hobbs, & Lassila,
2004)

3.3.1.6.2.2An OWL-S Service Groundin(®)
An OWL-S Service Grounding for the associated web service as described in the
Service Grounding section of the W3C OVBLsubmissioriMartin, Burstein,
Hobbs, & Lassila, 2004)

3.3.1.6.2.3An OWL-S Service Modl (2)
An OWL-S Service Grounding for the associated web service as described in the
Service Grounding section of the W3C OVBLsubmissiorfMartin, Burstein,
Hobbs, & Lassila, 2004)

3.3.1.6.3 All OWL -S files must be located in accessible remote location or on the local
mashup server4)

3.3.1.6.3.1Multiple locations for each OWAS file may be provided?2)
A wrapper may contain multiple location tags corresponding to the location of each
type of OWL:S file.

3.3.1.6.4 A wrapper shall specify a metth@f prioritizing multiple locations.2)
In case of multiple OWAS files, the wrapper shall define, for each type of GBviile
containing multiple locations, an attribute designating a unique numeric priority of
that location.

3.3.1.6.4.1 A wrapper shall designatke most preferred locations by numeric priority in
ascending order?2)
When selecting a location of a particular file, the wrapper designates the most
preferred location by the lowest available number.
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3.3.2 Performance Requirements

3.3.2.1 The system will ppvide a Z hoursa day, 7 days a weelccessible programming
environment to mashup creatiofs)

3.3.2.2 The customer service team willqvideatimely responsdwithin 6 hours)to email
supportbase questions4)

3.3.2.3 The Information Technology team wilt@vide publicaccess to MVP Servers)

3.3.2.4 Servers should handle about 100 users adequately at anytseading the beginning
of replies to requests in less than a sec@#)d

3.3.2.5 Hardware should function propentyeaning there are no failures)

3.3.2.6 The system should be gitave to load increases in excess of 500 usé)s

3.3.3 Design Constraints

3.3.3.1 The design needs to meet a limited budgeta s pr oposed by the proj

(5)

3.3.3.2 The design needs to incorporate evolutionary designiitg development proces$)
3.3.3.3 The degyn needs to be wdbased(2)
3.3.4 Software System Attributes

3.34.1
3.34.1.1

3.34.2
3.34.21

3.3.4.3
3.343.1

3.3.4.3.2

3.3.4.3.3

3.34.3.4

3.3.4.35

Reliability

The system shall always returmesult for a mashup requested, provided it exists
and the requestor has appropriate permissiéns.

Avalilability

As the system may be deployed in thsensitive domains (e.g. military), it will
need to have 99.9% uptime (roughly 10 minutes per week of downtime) with
respect to software failures. Hardware failures are a result of the hardware the
system is running ori5)

Security

The system shall have a simple firead, w
require authentication via an API ke$)

The Areado permission will allow a wuser
from the mashp databaseb)

The Awriteo permission wild.| all ow a use
mashup databasg)

The fexecuteodo permission will allow a u
the resulting datgb)

All interaction between clients (both web and from the MVP editor) will require
use of an API key for authentication and permissions checkiing.
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3.34.4
3.344.1

3.3.4.42

3.3.4.5
3.3451

3.3.45.2

3.3.45.3

3.3.5
3.3.3.1

3.3.3.2

3.3.3.3

3.3.34

3.3.35

3.3.3.6

Maintainability

The execution engine is available through a web service interface, doethat t

actual implementation of the engine is not coupled with the clients that use it. Any
change in the implementation of the engine (e.g. programming language, mashup
algorithm) is transparent to the client, making the system more maintaiftable.

The mashup definitions are stored in an intermediate format that is interpreted.
Any upgrades or changes to the interpreter should not affect the mashup
definition. (4)

Portability

The MVP Editor shall be developed on technology thalatform independent
(e.g. the Common Language Runtime, which can run on the .NET framework on
Windows, or Mono on Linux and OS X) for maximum portabil(t3).

The execution engine shall be developed on technology that is platform
independentd.g. Python, which can run on all major operating systems) for
maximum portability(4)

The MVP editor and execution engine shall make use of standard or common
libraries where applicable, in order to maximize portability by conforming to
establshed standard$s)

Standards Compliance

The web service provided by the execution engine will have a standard WSDL
definition. (5)

The result of mashups returned by the execution engine will be encoded in a web
standard representation stahJSON or SOARS)

All web services used by the MVP Editor in constructing mashups will be
semantically marked up using O\A&. (5)

The definitions of mashups will be in a hum@adable XML format extended
from RDF.(5)

Thedefinitions of MVP projects (project files) will be in a huragadable XML
format.(5)

The MVP editor and execution engine shall make use of standard or common
libraries where applicable, in order to better conform to established star{@ards.
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4 Logical Database Requirements
4.1 Types of Information used by Various Functions

The type of information that various functions requiaeeltthe mashup ID and the server. ID3)

4.2 Frequency of Use

Each mashupill have an average @fweb servicesyhere eachesvicewould average 1
read/write actionsThis would mean that theatabas®f a typical mashup would average 8
queries(2)

4.3 Accessing Capabilities

The catabase on the MV§&ervers is open to all valid usePsivate mashup databasmn be
accessdby other users, granteldey have permission5)

4.4 Data Entities and their Relationships

Each mashup has a unique ID and careberencd by that ID. Depending on the permission of
the mashup, other users can readcute, and/or modify the mashp)

4.5 Integrity Constraints

All mashup will have permission constraiftsad, write, executa)esignated by the creator of
the mashuprThis limits the level of access that usetll have on each mashugs)

4.6 Data Retention Requirements

All mashugs on the MVP serverarestored for a minimum dd years|If a mashup is inactive
after3 yeass, it will be removedAll mashus thatareactive will never be removed from the
server.(5)

Mashups on private servers are subjected to that respectivedspoleies.(5)
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5 GUI Prototype

The following diagrams illustrate the MVP edi
throughout its use.

Figure A demonstrates how to create a new mashup or component utilizing a mashup. Either the
si de pamnoenlenitcoonmvi dget can be dragged onto the
can be gestured by drawing in the pane. Double tapping, as indicated in the legend below the
diagram, will change the perspective of the editor to Figure B.

Main Window

> Option Sidebar

My Page Header
v

Component

AN

&

saved | Ciose |

——
N —~
Single Tap, # Fingers  Double Tap, # Fingers
Jump to Slide A

FigureA: Creatinga new mashup / component in an MVP project window.
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Figure B demonstrates the first decision to b
view. The user must select an appropriate output format for viewing the information. At any

point within this perspective, or in perspectives seen from this point forward, clicking the close

button cancels all progress without saving and the save button sama@seait work, returning

backto Figure A. Tapping any of the view buttons in the center tsetbat view and moves the
perspective to Figure C.

Figure B: Selecting the view by which to display the component.
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