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Abstract

With the growth of the Internet and its prevalersmtware teaching tools are widely
becoming used within teaching establishments tdeaidhing. These teaching tools take the
form of virtual learning environments, virtual rizateaching environments and other
software tools. Staff and students at the UniveiitGlasgow have been developing one
such tool to allow the teaching of software devalept concepts. This application allows
users to create documents to represent diagrantesinidl documents to describe these
concepts. It also provides the ability to creatpsses to manipulate these documents and
describe the diagram creation steps. This fundityraf displaying and manipulating
documents is currently only available through tee/ly created application and no other
‘views’ of the information are available. The aifntbis project is to create this new ‘view’,
more specifically to design and implement a welrggesentation of the documents and its

processes.

The creation of a new module allowed a lecturaréate a website representation of the
application and mirror all viewing functionality dfis application. This website can then be
copied to a users ‘webspace’ allowing others, sicktudents, to view the documents created

via the internet.
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Glossary

Applet A small program which is contained withinvab page. Typically written
in Java, they perform the same as a desktop afiplica

CLEV-R Collaborative Learning Environment with gl Reality — a virtual
learning environment under development by UniverSibllege Dublin

CSS Cascading Style Sheet — a file which allowisngfyo be applied to a
website

ER Diagram Entity Relationship Diagram - a methédiagrammatically modelling a
database

HTML5 A new revision (2010) of the HTML web langueadHTML (HyperText
Markup Language) is a way of representing websitgep.

Java Java is a programming language maintainedibyicrosystems.

JavaScript A scripting language used to perforentiside functions within

Open Source

websites.

A software philosophy where softwafeeisto use and the source code
for the software is also freely available. For mimfermation see

http://www.opensource.or@Open Source Initiative, 2010)

PHP A server side scripting language used to dycaliyicreate website pages.

UML Unified Modelling Language — a standard wayd@grammatically
describing a system or application within Softwargineering.

W3C World Wide Web Consortium — the internatiortahslards organisation
for the World Wide Web

Web 2.0 A ‘new breed’ of web applications suchasiins, blogs, wikis and
collaborative environments.

XML eXtensible Markup Language — a language anafailes for encoding

Scripting Language

data within text files

A programming language thawadlthe control of an application.
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1.0 Introduction

1.1 Overview

Interactive teaching tools have been in use forynyaars and, as the cost of computer
hardware falls, this use is growing. Whilst Univgréecturers and other educational teachers
make use of computers and projectors to provideavigids these are very often static
images, making the explanation of complex algorghsuch as the sorting of an ordered list,
and software processes difficult. Tools and appboa are now being developed that allows

the creation of ‘moving’ images to help describesthcomplex structures.

Within the University of Glasgow such a tool istgideveloped to allow lecturers to
illustrate software engineering concepts such as dMgrams, XML documents and
algorithms. Within software engineering processearaety of documents are created in order
to understand a given problem, typically each eSéhdocuments are inter-related with
several others. When the solution comes to be im@ieed; very often many of these
documents can be directly translated into codeexXample of this is a class diagram for a
system where the classes within the diagram dyré@hslate into classes within the system
code. The tool developed at the University of Gtag@ims to help users understand this
inter-relation between documents and their usealbwing users to create graphical and
textual representations of these documents, suthviisdiagrams, to be used within
lectures. The tool, however, currently allows te of these diagrams within lectures but

does not allow them to be exported to another farma

Another use of technology which has seen a reagemttp is the Internet. Many organisations
now have an online presence and many popular tosishave the ability to export data to an
HTML format to be displayed as a website. This fiorality can be utilised to provide a

teaching tool which can be used within the classraand also allow the data to be exported

to an HTML web page which can be viewed outsidthefclassroom using a web browser.

The aim of this project is to develop a ‘web frentl’ for the existing interactive teaching

tool which is currently in development at the Umsiey of Glasgow. This web front end will

be generated by an additional module that will psscand create the files required to make a
website. It is imagined the existing applicatiorl Wwe used by lecturers to create teaching

aids which can then be exported to a website tafesits to view in their own time.

This project follows on from the work undertakendtgff and students at the University of
Glasgow. Details and functionality of the existgygtem appropriate to this project are

outlined later.
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1.2 Project Context

With the growth of the Internet has come the usentine resources to aid teaching within
Universities and other teaching establishmentss@luses have expanded to form concepts
such as Virtual Learning Environments (VLES), VatReality Learning (VRL) and

Learning Management Systems (LMS). The system loigngloped aims to provide a similar
service allowing lectures to create resources wbarhbe used in lectures. From these

resources a web representation can be created stoidbnts can access outside of lectures.

The adoption of e-Learning and online learning \ovwinents is increasingly becoming an
explored option within Universities and other léagiestablishments. Online learning
environments such as Blackboard (Blackboard Iri10? and Moodle (Moodle Trust, 2010)
are now widely used to provide teaching materialfe that are accessible outside of the
normal teaching hours. With the increase in usddleese systems there are now many
services, ranging from fee paying subscriptionggen source, all aiming to provide the next
generation of online learning services. The advamaaternet web services, such as Web 2.0
& HTML5, have aided the development in such systantsnowadays many websites make
use of JavaScript and other web technologies tagedhe user with an enhanced web

experience.

There have been many studies performed regardwghalents learn and the use of
electronic resources and ‘active learning’ (Bonwekison, 1991). These studies have

shown that students participate in classes and leare by actively taking part in their
teaching. The use of online learning resourcesfalsbtates this. An example is the recent
web link, funded by the Connecting Classrooms Rtdritish Learning Council, 2010),
between several schools in Devon and schools in(B8C News, 2009) where English
students communicated with other foreign studemtsl@arned about different cultures

around the world. A similar use of technology is thilisation of computer games, such as
Wii Fit, within the classroom (BBC News, 2010). Whiperhaps the use of games is not seen
to be as beneficial as other learning resource® smmools are investigating the use of

educational games to aid teaching.
1.2.1 E-Learning

Currently there are several projects being cawigdvhich aim to provide learning tools
online and offer a large variety of resources fadents to make use of. One such project is
the Virtual European School (Bouras, Fotakis, KdasuKoubek, Mayer, & Rehatschek,
1999). The VES is a project funded by the Educatidultimedia Task Force Initiative
within the European Union whose aim it is to depedosystem which provides online

resources of teaching materials for secondary s@uueation. The VES also aims to provide
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an innovative learning system to reduce teachehgtance to use computers and electronic
resources within the classroom (Bouras, Fotakipogas, Koubek, Mayer, & Rehatschek,
1999). In addition to this the system facilitateteraction between teachers and pupils from
different areas of the world through communicatiools, games and collaborative
environments. Similar to the module which is tccheated as part of this project, the VES
system is accessed through a standard web brondenakes use of Internet technologies to

deliver and display content to the user.

The CLEV-R (Collaborative Learning Environment witirtual Reality) (Gavin McArdle,
2004) is another project which takes virtual leagna step further. This project, developed at
University College Dublin, makes use of the avalighof broadband access and the
advances in virtual reality taléliver a VR learning environment, mimicking a cartional
university setting’(Gavin McArdle, 2004). Students are representeavayars, a virtual
representation of themselves, and can interactatiter avatars as if they were interacting
within the real world. This system allows user&ttend’ lectures in a way they would do in

real life using the internet.

1.3 Problem Definition

While these tools can be incredibly useful andvattudents to learn without attending any
University building they can be very costly to dieye build and maintain. A basic interactive
teaching tool is much cheaper to develop andceri@in extent, can provide the same basic
functionality as a virtual reality system. The tdeleloped by The University of Glasgow
provides this functionality of an interactive imrae teaching tool at a fraction of the cost of

a virtual reality system.

The existing system (discussed in section 2.0)allosers to design different graphical and
textual document structures; for example CSS fil#d|. diagrams and ER (entity
relationship) diagrams. It also enables users mabaiwe several documents into an
‘application’ and associate a ‘process’ with anleagion which allows users to step through
the creation of a document. The functionality ofigrating a web front end will be provided

by a new module generating the required outpuafeeb based client.

This new module, for which the requirements aredspecified and then implemented, will
allow a web interface to be generated which willrori the look of the existing application. It
is perceived that the teaching tool could be usel@dturers and university staff to
demonstrate the use, and creation, of graphicatextdal documents. For example a lecturer
may use the tool to create a UML document and egsto step through the creation of the

document. The new module could then be used tdeceeaeb representation of the
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document to be placed on the lecturer’s websiteadinds students to view the process in

their own time.

1.4 Assumed Knowledge

It is not assumed the reader has any technical letly® regarding software practices or
specific software implementation languages. ltag/éver useful to have an elementary
knowledge of software languages and web techndogiey specific details regarding
implementation languages or web technologies wilékplained. It is also useful to have a

fundamental understanding of simple algorithm$yalgh not essential.

1.5 Existing Application

The existing application provides several key fiord; the creation and display of textual
and graphical documents; the creation and disdlapplications; and the creation and
execution of processes. Within the application eudtent is used to represent a collection of
fragments, or objects. Each fragment is a partddgram or textual document, such as a
group of letters or text. There are two types afuoents, textual and graphical, each of
which is made up of many of these fragments. Eaclumhent can be contained within many
applications with each application having zero orerprocesses associated with it. These
relationships are represented in Figure 1. Thetiiome and relationships between the parts of

the existing application are discussed in sectiOn 2

Each type of Document contains many
Fragments of that Document type. Textual
Fragments consist of text with associated

formatting, Graphical Fragments consist of basic

shapes and lines.

for a single application. Textual Many-Many | Textual

/ Document Fragment
Application

Many - One
Process Y Document

Asingle Application contains many
Documents. A single Document
may be contained within several

Applications.

A Document is one of two types,
either Textual or Graphical.

Assingle process is related to a
single application. However there
may be many different processes

Many - Many

Graphical Graphical
Document Fragment

Figure 1 - Relationship between objects within thristing application
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1.6 Report Outline

This document is a report on work done within thggxt. It outlines the structure of the
existing teaching tool and the requirements fomé& module which will generate a web
representation of the documents. It then expldreglifferent methods that can be used to
implement the specified requirements and the ded#ggisions made when designing and
implementing the module’s requirements. The impletaigon details are then discussed and
the implemented module reviewed. Finally testind software metric details and areas for

improvement or extension are discussed.
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2.0 Existing Application

This section outlines the existing application #melrepresentation of different entities within
the application. Any specific implementation detaibeded when designing the web output

module are discussed where relevant.
2.1.1 Graphical and Textual Documents

Graphical documents are comprised of one or maphgeal fragments; a fragment is simply
an object which is contained within a documentgRrants within graphical documents
(graphical fragments) can either be an arc or & nActs are lines connecting two nodes with
an optional label for the arc. This label may haeme styling associated with it such as font
style, font colour and size. A node can be onesgéral simple shapes, such as rectangles;
ellipses; and triangles. Similar to an arc a nodg have a label associated with it, which
again may have some styling associated. The nselé @an have styling applied, such as fill
colour, line colour and line thickness. The examplEigure 2 shows a graphical document
with 3 nodes, with the Person and Name nodes eisitnid 2 arcs, Person-name and Person-
age, connecting the nodes. Each of the nodes aadko has a label associated with it with

various styling applied to the fragments.

Person

Enter Text Here

create table Ferson( )

Figure 2 — Example of graphical and textual documisn

Like graphical documents, textual documents areemgudof one of more textual fragments.
Within textual documents a fragment is a pieceegf tvhich has some styling. Again, like
graphical fragments, this styling contains detsilsh as font style; font colour; and font size.
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It also allows underlined, bold, and italic stytede added. Figure 2 shows a textual

document with different styling applied to eachgfrent.
2.1.2 Applications

An application defines a layout of one of more doeuts contained within panels, chosen
from a selection of available layouts (Figure 3)c®the layout has been selected the user
can then select a document to be contained witith panel. These documents can be of
different types and the same document may appéee tithin a given application. An
example of an application is shown in Figure 3 sTdpplication contains a single graphical
document with two textual documents. Other thamahg many documents together an
application provides no other functionality abovepthying a single document. The main use
of an application is to display two or more docutseside by side and allow a process to
manipulate the documents within the application.

:' Textual Document CTdocument
create table Ferson( |

naie

Pepetin-narme

..I
S

Textual Document The Feedback

Person

(i

Feedback on Process
Highlight Person Entity
Create Person Table

Predefined Layouts

Choose || Cancel

Figure 3 - Example of an application
2.1.3 Processes

A process is associated with an application arahallthe manipulation of fragments within
documents associated with the application. Thisnaalla user to define a process to step
through several documents describing the creatiooggs at each step. A process is made up
of one of more steps and each step is made upeobfomore changes. At each step every
change for that step is made, allowing complex ajmans to be performed. The changes

available are insert; delete; move; highlight anovs whole document. Figure 4 shows an

Page 16 of 52



Andy Berry Teaching Tool Management System Geimggdeb Front End March 2010

application where a highlight operation is applieé graphical fragment and text is inserted

describing the operation performed.

B o ]

Help Process | Play | Pause | Stop | Previous Next|End | Begin | Clear Quit

{| Textuai Document L CTdocument

Textual Document The Feedback

Feedback on Process

Help Process | Play | Pause | Stop | Previous | Next| End | Begin  Clear Quit

:j Textual Document CTdocument

Textual Document The Feedback
Feedback on Process
Highlight Person Entin

Figure 4 - Example of a highlight operation withia process
2.1.4 Data Storage

As the application’s ‘state’ must be persistenvésbbetween sessions) a method of data
storage is used. The data held within the apptioas stored using XML files. These XML
allow the data to be represented in a way that maaplications can understand and make use
of the data. Four files are used to store the we¢gled by the application; Documents.xml,
Doc Types.xml, Applications.xml and Processes.Arhke specific details of these documents

are described in the Design & Implementation sectio
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3.0 Requirements

The requirements for the project were gathered seueral meetings with the ‘client’, and
project supervisor, Dr. Richard Cooper. During theweetings the problem was explained
along with the specifications of the current apgtiien and the requirements for the
application extension. A requirements specificati@s then created based on the users
requirements. Within the requirements specificatf@re are two sets of requirements,
functional and non-functional. Functional requiresedeal with functions or services the
system must provide while non-functional requireteateal with any constraints on the

project, such as time and performance requirements.

The system, or module, is concerned with the géioeraf document, application and
process display and does not involve any changes toade to the underlying functionality

of the existing application. The generated outpillt'mirror’ the existing application.

This section is a report on work to be done withim project; it contains the requirements of
the module which is to be created. The sectionareated as a separate document during the

design process and is included here.

3.1 Single Statement of User Need

A single statement of user need is a useful wagxpfessing the requirement at the highest
level. The following is an SSUN for this projethe user requires to ability to convert the
display functions of the current Java applicatisach as viewing documents and executing
process, to HTML format in order to allow presematover the web. A key requirement is to
make use of the existing application as-is and idethe additional functionality in an extra
‘module’ so no changes to the existing applicatoa required.This is what the project

needed to realise and against which success daildped.

3.2 Feasibility Study

Before specific requirements were defined the Egsapplication was reviewed in order to
establish whether the implementation of the usedsevas possible. This involved
establishing whether the technology was availabieplement the requirements, such as the
use of dynamic graphic generation and delivery tivemweb. It also involved ensuring the

requirements were realistic and could be implentkimnt¢he given time frame.

3.3 Functional Requirements

Each of the functional requirements is describddvineEach requirement follows on from

the previous in terms of the functionality it prdes. As each requirement relies on the
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proceeding requirements functionality they willibgnlemented in the order defined. An
alternative ordering could be used by creating ‘dumodules, or stubs. This is discussed in

the Design & Implementation section.
3.3.1 Textual Document Representation

The user must be able to generate the relevanpagb for a given textual document. The
generated web page shall be similar, ideally idahtto the display given by the Java
applicationfrom which the web page is generated. This siityiahall include both textual

formatting, font style; colour; and size, and p&y®ut.
3.3.2 Graphical Document Representation

The user must be able to generate the relevanpagd for a given graphical document. Like
web pages for textual documents this graphical pagje shall be similar to the display give

by the Java application. This similarity shall ué shape size; colour; style and positioning.
3.3.3 Application Representation

The user must be able to generate the relevanpagd for an application for both graphical
and textual documents. This application view mesthe same as the view given by the Java
application and must be capable of displaying ssdfferent displays of either the same

document or different documents.
3.3.4 Application Processes

The user should be able to generate pages to yliapth'execute’ an application process. As
with previous requirements the output should biendlar to the existing application as
possible. Users should be able to step forwardoac®ward through steps. In addition to this
users should be able to play through a processe pliying a process the process is

automatically stepped through without any usemimetion required.
3.3.5 Document Modification

Users may be able to interact with documents afigwhem to edit existing documents and
create new documents. This functionality could therextended to allow users to save

documents they have created using the web page.
This requirement is an additional requirement thety be implemented if time allows.

3.3.6 Highlight Similar Objects

The user may be able to select a document objedthan object along with any associated

objects will be highlighted. This will allow usetis, for example, select a graphical node
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representing a table within an entity relationgfiggram and be shown the corresponding

SQL command to create that table.

This requirement is an additional requirement thety be implemented if time allows.

3.4 Non Functional

1.

10.

The code for generating the web output must beawa & order to provide an add-on
module for the existing teaching tool applicati®his add-on module must not require
any functionally changes to be made to the exigipglication

All output files making up the web representatiamstrconform, conform as much as
possible, to XHTML and CSS specifications outlingdW3C (World Wide Web
Consortium, 2010).

Graphical output should be in a format that conlotmmW3C standards (World Wide
Web Consortium, 2010).

Output generation must be completed within a 1 teiperiod. Output time, from the
user selecting the generate option to completiooylsl ideally be completed within 10-
20 seconds.

The user should not require any technical knowledgarding web technologies and
their uses.

The specified functionality must be contained withih additional module that can be
used with the existing "Teaching Tools Projectligpton.

The generated text and ‘code’ must be in a legitdehuman readable format.

The generated web pages should be compatible kéttatest version of the two most
popular web browsers, Firefox 3.5 and Internet &pbgl 8. This may also be extended to
other popular browsers such as Opera, Google Chamh&afari.

Additional files that may be required for data age must be in an XML data format
(World Wide Web Consortium, 2010).

The project must be fully tested and integratefdrieeFriday 8" March 2010, the

deadline for Honours projects.

3.5 Requirements Validation

Once defined, the requirements were validated sorenthey were both realistic and could be

implemented within the time constraints. The reguments were then put forward to the

client, Dr. Richard Cooper, to ensure they metntlrequirements.
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4.0 Use Cases

The following section takes each requirement in amd outlines the process in which the
requirements will be satisfied. These processesepresented as Use Cases with each Use
Case containing details such as pre-conditiongesscand failure scenarios and the actors
associated with the use case.

Pre-conditions must be satisfied in order to the Oase to succeed. Scenarios are generated
to ensure possible outcomes are indentified andtéps performed during these scenarios are

outlined. Actors, ‘people’ or systems, which inraith the Use Case, are also identified.

The Use Case diagram created from the Use Caskews in Figure 5. The diagram shows

two actors, Lecturer and Student, each interaetitiya Use Case as described below.

Q Application

Generate Document
Page

Generate Application
<Uses>

Application User

(Lecturer) Generate Web Site

Generate Process
Page

Web Site

View Application

View Document

Modify Existing
Document

Run Application

Brocess Website User

(Student)

Figure 5 - Use Case diagram for the new functiortgli
4.1 Generate Web Site

4.1.1 Rationale

Figure 1 shows the main Use Case for the generatitre web output. This Use Case is
divided into three sub Use Cases in order to betesntify the requirements and their details.

These Use Cases are discussed later.
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4.1.2 Details
Actors: Application User (Lecturer)

Preconditions: The user is using the Japplication

Documents already exist for which to create a websi

Post-conditions: The website is created.

The user is required to copy the generated filésdw own ‘webspace’ in order
to view the website.

Extension Points: None

Include Use Case:  Generate Document Page
Generate Application Page
Generate Process Page

4.1.3 Flow of Events - User Interaction

1. The user selects the option to generate the wedubut
2. The user is then prompted for a path for whichateeghe files.

3. A confirmation is shown to the user confirming thes have been generated.
4.1.4 Flow of Events - System Actions
1. The system records the path entered by the user.

2. The required files are then generated and writighd path selected by the user.

4.2 Generate Document Page

4.2.1 Rationale

The user can generate a page for a selected dotwithar graphical or textual. The user
does not directly interact with this Use Case, tleg Case is used through the generate web
site Use Case.

4.2.2 Details

Actors: Application User (Lecturer) — through geaterweb site Use Case
Preconditions: A path for which to output the fitess been selected
Post-conditions: The files required to display awtoent are generated

Extension Points: None

Include Use Case: None

4.2.3 Flow of Events - System Actions

1. The generate document page function is invoked.
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2. The system then generates the required files majis document.
4.2.4 Scenarios

Success

Web output is generated and the user is notifiesliofess.

Generation Failure

User must be notified that the generation procasddiled. This failure scenario will only be
brought to action in the event of an error writtoghe path specified by the user. This could

be caused by incorrect file permissions or an idvaath.
4.2.5 Other Requirements
A textual document must have been previously cdeayethe Teaching Tookspplication

4.3 Generate Application Page

4.3.1 Rationale

The user can generate a page for a selected applicBhe user does not directly interact
with this Use Case, this Use Case is used thrcuglgeénerate web site Use Case.

4.3.2 Details

Actors: Application User (Lecturer) — through geaterweb site Use Case
Preconditions: A path for which to output the filess been selected
Post-conditions: The files required to display ppleation are generated

Extension Points: None

Include Use Case: None

4.3.3 Flow of Events - System Actions

1. The generate application page function is invoked.
2. The system then generates the required files fajishe application.
4.3.4 Scenarios

Success

Web output is generated and the user is notifiesliofess.

Generation Failure

User must be notified that the generation procasddiled. This failure scenario will only be
brought to action in the event of an error writtoghe path specified by the user. This could

be caused by incorrect file permissions or an idvaath.
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4.3.5 Other Requirements

An application must have been previously createthbyleaching Toolapplication
4.4 Generate Process Page

4.4.1 Rationale

The user can generate a page for a selected applipaocess. The user does not directly
interact with this Use Case, this Use Case is tlsedigh the generate web site Use Case.

4.4.2 Details

Actors: Application User (Lecturer) — through geaterweb site Use Case
Preconditions: A path for which to output the fitess been selected
Post-conditions: The files required to display awtoent are generated

Extension Points: None

Include Use Case: None

4.4.3 Flow of Events - System Actions

1. The generate process page function is invoked.
2. The system then generates the required files pdagi® document.
4.4.4 Scenarios

Success

Web output is generated and the user is notifiesliotess.

Generation Failure

User must be notified that the generation procasddiled. This failure scenario will only be
brought to action in the event of an error writtoghe path specified by the user. This could

be caused by incorrect file permissions or an idyaath.
4.4.5 Other Requirements

An application process must have been previougsted by the Teaching Tools application.
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5.0 Design & Implementation

After reviewing the requirements, it was apparbat an Extreme Programming (Wells,
2009) approach to design and implementation wdsapsra more appropriate method than
the traditional Rational Unified Process (IBM, 20@9 other alternative frameworks.
Extreme Programming is an iterative process wheiagle requirement, or a very small
group of requirements, are analysed; designedeimghted and tested before the process is
repeated again with another set of requirements. grovides several small releases within a
project rather than a large integration and deplyprocess producing a final release

towards the end of the project.

The decision to use an Extreme Programming was fmadeviewing the requirements and
identifying that each of the functional requirenseregquires one, or more, of the preceding
requirements to be implemented. The requiremewiets an application, for example, can

only be completed once the functionality of viewargindividual document is available.

An alternative approach to the project could hasento implement the largest, or most
complex, part of the solution first. This would uétsn the most complex part being fully
implemented and tested without any issues beferetid of the project. This could be
facilitated by creating stubs, ‘dumb’ parts of thplementation which simulate the functions
and the output of that part. The complex functiomsld then be implemented and the dumb

functions used. These dumb functions could thefulbeimplemented in a future release.

The following section follows the process used inmitihe design and implementation stage.
The design, implementation and testing detailsl@®ussed for each requirement in turn.

Below is a brief outline of the order in which ttregjuirements were implemented.

1) Textual Document Representation — page 31
2) Graphical Document Representation — page 33
3) Application Representation — page 34

4) Application Processes — page 36

5) Highlight Similar Objects — page 37

Due to the time constraints imposed on the prdfexfinal two requirements, Dynamic
Editing of Documents and Highlighting Similar Elemt®, could not be implemented before
the deadline for projects. However these requirésnesuld be implemented in a following

release.
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5.1 Implementation Overview

As the current tool is written in Java it was anggly thought that the simplest approach

would be to alter the existing tool to allow itlie run as an applet, a small web program. This
applet would be embedded within a web page andlt aipan needing very minor changes to
ensure it would be compatible running as an appletd be a very simple modification,

This approach was very quickly discounted as ateapmuld require web users to install
additional software, process additional informatama require knowledge of the tool itself in
order to view the documents. For this reason, tethad chosen was to create a website using

the same structure as contained within the tool.

The first choice to make when designing the welssitation was whether to generate static
HTML pages within the Java module or to create BElipts which would dynamically
display pages based on different arguments pasdbe script. Each of these methods has its

own advantages and disadvantages which are distaegie following pages.
5.1.1 The Advantages of Static HTML Pages

Static pages are typically either HTML or XHTMLd# which once created simply present
the same output regardless or when they are vigledtate of the system or any arguments
passed to the web server. These static pageslatiealy fast to load compared to dynamic
pages, as they don’t have to execute prior to sgntiowever as mentioned they only display

a single output which cannot be changed withouhgimag the file itself.

Using static pages to display the output for thstarg Teaching Tool System would require
the new module to calculate the pages needed te opakhe website and then in turn
generate each of these pages. Typical files redjbiyehe website would be a Home Page; a
file representing styles used by the website, periome for every document used; any files
required to support the representation of processeshe files to display each documents
and each application. Using the above estimatioe$allowing calculation (Equation 1)
demonstrates the number of files required to preduwebsite for 5 documents, 3
applications and 2 processes. More importantlisit astimates the time required to generate

this website.

Home Page + Style Sheet + 5 * (Document Page +S¥lkeet) + 3 * (Application Page + Style Sheet) *(Process Functions
+ Style Sheet) = 22 files

Equation 1 — Calculation of static number of websitiles required

Each of these files must be created by findingaiygropriate data held by the existing system
and, if the system holds a large amount of savedments and applications, it could take

several seconds to create each file. If small filege to take 5 seconds to generate and larger
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files up to 15 seconds an overall time for generatiould be in the region of 2.5 to 4
minutes. Although this is a small amount of timergsmay not be prepared to wait this length

of time to generate, what seems to be, a very saamdllsimplistic web representation.
5.1.2 Server Side and Client Side Scripting

Server side scripting, such as PHP or dynamic pagése term used to describe programs
running on a web server. This program is inaccéssi¥p any clients and executes, typically
creating an output in the form of a web page. Al weed example of this is a Google search,
where a ‘program’ runs in order to find the resaltsl an output is generated showing the
results to a user. Client side scripting is usuadigd to enhance functionality on the client, or
web browser. Again this program, and its datagasate to the web server and the two
cannot interchange information directly. A typiexlample of client side scripting is

JavaScript.
5.1.3 The Advantages of Dynamic PHP Pages

PHP files are small programs, or scripts, whichceieon a web server to produce a webpage
or similar output. They typically interact with atdbase or similar data store, such as XML
files, to create pages whose content can changel loaisthe data received and any parameters
passed to the script. An example of this is a Blpizoogle search. The URL

http://www.google.com/search?q=Computing Sciemtates to a dynamic pagearchwhich

displays its output based on data stored withingBo® servers and the argumé&uamputing

Sciencewhich is the search term.

It can be seen from the example that a single RERd&n generate a large variety of output
based on a data source, a simple Google seardlettan a variety of results that differ on a
daily, or even hourly, basis. This will allow foisanplified file structure and shorter website
generation time. The disadvantage of dynamic pagd® time taken to send a page from a
web server to a client is slightly increased assttript first has to be executed. In most
circumstances this change is unnoticeable, espeifialvery connection to a data source is
used and the script is optimised for speed suclsiag faster searching algorithms for
example. In addition to this many web servers aik for the purpose of executing and

delivering dynamic pages and will therefore decazdhs time taken to execute scripts.

In addition to the advantages already mentionemgusynamic files allows for greater
flexibility when extending the functionality of theutput. If another requirement was added
this new requirement could easily be added by simo@ating a function within the PHP

scripts to parse the data used by the existingsyand display the required output.

Page 27 of 52



Andy Berry

Teaching Tool Management System Geimggdeb Front End March 2010

5.1.4 Approach Chosen

It was decided that due to the flexibility for cemt & new requirements allowed and the
simplification of the website provided, all filesowld be dynamic and would change their
output based on arguments passed to the file.ifitlisded both pages for documents and

applications, and style sheets for documents.

Making use of PHP and the XML data files createsudtiple tiered architecture (Figure 6),

which allows for greater flexibility within the welie.

Client Side Server Side

Ly, PN Page P XML Data
- Processing Store
| @

Web Browser

Figure 6 - Three tiered architecture
5.1.5 Data Storage

It was decided that as the existing applicationenagk of XML to store persistent data the
same data files would be used to provide datagd’thP scripts. The current functions to

create the XML files would be used to create the files during the generation process.

Once it was decided these XML files would be usadde data files were created and
reviewed to gain an understanding of the struatfitbese files. Four files are used to store
the required data by both the application and tbbsite which is to be created, the data held

within these files and their structure is outlirezlow.
Applications.xml

The applications file contains any application detahich are saved by the user. It contains
data such as the name of an application, the layfahie particular application and the
documents contained within each panel. Each apigicalement contains the element name
along with the layout of that application. It alsantains nested elements which give details
of the panel number and the contents of that pamegéxample of an Applications.xml file is

shown below.
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<applications>
<application name="Application Name" layout="5">

<panels>
<panel number ="0" type ="1" content = "Pane 1 0"/>
<panel number ="1" type ="2" content = "Pane 1 1%/>
<panel number ="2" type ="2" content = "Pane 12">
</panels>

</application>
</applications>

Figure 7 — Example Applicatons.xml file
Doc Types.xml

Any styling details associated with any documengscantained within the Doc Types.xml
file. It contains zero or more documentType elemevith each documentType element
containing the name of the document type and the, laither Graphical or Textual. Each
document type then contains several fragmentTygraehts which again give the name of
the fragment type and the kind. Graphical documeatg contain graphical arc or graphical
node elements and textual documents may only goatamic text fragments. Contained
within the fragmentType elements are the stylingitkefor each arc, node or text fragment.
These styling details contain information suchrasftagments foreground and background

colour and the text styling and size. An examplsewath as file is shown below.

<doctypes>
<documentType name = "EntAtt" kind = "Graphical">
<fragmentType name ="EtoA" kind = "Graphical Ar c">
<from>Entity</from> <to>Attribute</to>
<arcstyle style ="Single Line" width ="1"li neColor ="-16777216"
labelColor ="-65536" />
</fragmentType>
<fragmentType name ="Entity" kind = "Graphical Node">
<awayfrom>EtoA</awayfrom>  <towards>EtoA< /towards>
<nodestyle shape ="Rectangle" height ="40" wi dth ="60" borderColor ="-
16777216" fillColor ="-6710785" labelColor ="-65536 ">
</fragmentType>
</documentType>
<documentType name = "Feedback" kind = "Textual">
<fragmentType name ="Heading" kind = "Atomic Text ">
<textstyle font = "Arial Black" size = "18" bo Id ="true" italic = "false"
underline = "true" background = "-1" foreground =" -65536"/>
</fragmentType>
</documentType>
</doctypes>
Figure 8 — Example Doc Types.xml file
Documents.xml

This file contains details associated with a patticdocument. It details the fragments
contained within the document along with data sagkheir location and, for graphical
fragments, any other fragments they are connecitid Mvalso specifies the style associate
with that fragment. Graphical documents contairesgwnode elements which contain details
such as the type of fragment, the location, andekiecontained within the node. They also
contain arc elements which, similar to node elesastintain details associated such as the

type and the value of the label. Arc elements efsdain the two nodes which the arc
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connects in the form and to attributes. Textualudeents contain text elements which, similar
to graphical node elements, contain the text ofrdigment along with their type. An example

file is shown below.

<documents>
<document name = "PersonEA" type = "EntAtt" kind = "Graphical">
<node label ="Person" type ="Entity" X ="118"Y ="116" />
<node label ="name" type ="Attribute" X ="209" Y ="53" />
<node label ="age" type ="Attribute" X ="215" Y ="150" />
<arc label ="Person-name" type ="EtoA" from =" Person" to ="name" />
<arc label ="Person-age" type ="EtoA" from ="P erson" to ="age" />
</document>
<document name = "The Feedback" type = "Feedback" kind = "Textual">
<text type ="Heading" value = "Feedback on Pro cess;" I>
<text type ="Instruction" value = "Highlight P erson Entity;" />
<text type ="Instruction" value = "Create Pers on Table;" />
</document>
</documents>
Figure 9 — Example Documents.xml file
Processes.xml

The Processes.xml file contains details of any ¢sses associated with an application. It
contains severgrocesslements each with a name and the applicationarewgssociated
with. It also contains a series stkpelements, each of which contains sevehange

elements. An example file is shown below.
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<processes>

<process name ="Transform" app = "ErtoCT">
<description></description>

<step num ="1">
<change hum="1">

<docname>PersonEA</docname>
<operation>5</operation>

</change>

<change num="2">

<docname>The Feedback</docname>
<fragname>Feedback on Process;</fragna me>
<operation>1</operation>

</change>
<[step>

<step num ="2">
<change hum="1">

<docname>The Feedback</docname>
<fragname>Highlight Person Entity;</fr agname>
<operation>1</operation>

</change>

<change num="2">

<docname>PersonEA</docname>
<fragname>Person</fragname>
<operation>4</operation>

</change>
<[step>

<step num ="3">
<change num="1">

<docname>CTdocument</dochame>
<fragname>create table </fragname>

<operation>1</operation>

</change>

<change num="2">

<dochame>CTdocument</dochame>
<fragname>Person</fragname>
<operation>1</operation>

</change>
<change hum="3">

<docname>CTdocument</dochname>
<operation>5</operation>

</change>

</step>
</process>
</processes>

Figure 10 — Example Processes.xml file

5.2 Textual Document Representation

5.2.1 Requirement Overview

The user can generate a page for a selected dotweithar graphical or textual

5.2.2 Design

In order to generate the required output for auxdocument the Documents XML file

needed to be parsed. The structure of this fitkegcribed in the previous section. In order to

understand the steps required to process the datuhsesequence diagram in Figure 1 was

created. This sequence diagram identifies eachrstepn and allows the steps to be seen
visually, this was then directly be translated iRtaP code to produce the required
functionality. During this design stage it was died that the HTML <span> element would

be used for textual documents in order to applystiieng to a particular document, the

creation of this styling is discussed later. Trasslfor a document, which defines the styling
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applied, would be generated based on the docuyeathe fragment belongs to along with
the type of this fragment. A function to perfornistfunctionality would be created in order to

allow for flexibility should the method of classeation change.
5.2.3 Implementation

When generating the output certain factors relatintpe format of the input data and the way
in which HTML is displayed needed to be thoughtwb®ne of these factors was the use of
the newline character. Within the XML data file temi-colon character was used to
represent a newline, while within HTML the strinbr/> is used to represent a line break.
These semi-colon characters needed to be convattedn HTML break in order to display a
similar representation to the Jaaaplication.Another issue was the use of spaces within the
XML data. Within HTML &nbsp; represents a space character and this too neethed t

catered for.

Output Document Page Process Textual Document

Goad Documents.xml into DOM Tree)

(Get <Documents> (root) elemen)

Get next <Document> element

Get next <text> element

Element is
not NULL No

Yes

Process <text> element
- output HTML <span> element with node ID and text

Element is
not NULL

Process Graphical Document

Get next <arc> element

Element is
not NULL

Document
name

matches
argument

Yes

Get next <node> element

Processing
which type of
Document

Yes
Element is

not NULL
. Process <arc> element
Graphical Doc - output required <arc> SVG text No
Yes
Process Graphical Document 2
Process <node> element
>© - output required SVG shape text

Textual Doc

Process Textual Document

Figure 11 — Sequence diagrams for Textual and Gragdl Documents
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5.3 Graphical Document Representation

5.3.1 Requirement Overview
The user can generate a page for a selected doteithar graphical or textual
5.3.2 Design

The first step when determining how graphical doents should be generated was to identify
a technology which could be used to describe sugraphical document. One option
considered was the use of PHP and the GD librawye(X2007) to generate dynamic images
based on data from the XML files. Another optiorsvtlae use of SVG, a language developed
by the W3C (World Wide Web Consortium, 2010) toatdxe two dimensional graphics

using XML. It was decided that due to the simpji@nd flexibility it provided SVG would

be used to produce a graphical document.

The generation of graphical documents was appraoiicha similar manner to the generation
of textual documents. As with the textual documenggquence diagram (Figure 11) was
used to identify the steps required to creatingauthent. Each of the arcs and nodes in turn

must then be processed and the relevant SVG tietegr
5.3.3 Implementation

During the output generation the arcs must be guiifitst to they are painted ‘underneath’ the
nodes. If the nodes are printed first, followedly arcs connecting these nodes, the lines
would be visible where they meet the node. Howéwvetocation of the nodes must first be
known before the relevant arcs can be drawn coimgettie locations of the nodes. To solve
this problem the nodes are first processed andeherated output stored. During this
generation a list of node’s locations is createdliarthen used when drawing the arcs. The
output from processing arcs is then printed beporgting the stored output from processing

nodes.

5.4 Document Styling

In order to provide W3C compliance and allow foeagest flexibility it was decided that a
style sheet would be used to provide styling ferwebsite. This resulted in the PHP and
generated HTML containing no styling details ataaitl styling is applied by associating a

style sheet with the website.

The style sheet for the website would need to parastatic and part dynamic file. It would
need to be static to provide styles which wouldai@nge regardless of which type of

document is displayed, such as heading and tapessiThe dynamic section would change
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dependant on the documents being displayed andivbeujenerated each time the file was

loaded.

The dynamic styling is generated in a similar wagdcument generation. The Doc
Types.xml file is loaded and then traversed, prsiogseach documentType in turn. At each

documentType the relevant style is output creaitigt of styles for each document.

5.5 Application Representation

5.5.1 Requirement Overview
The user can generate a page for a selected appiica
5.5.2 Design

As applications are simply a collection of docunsahis requirement requires a simple
function to output a table with each cell represena panel containing the required
document. The Applications.xml file is traverseditml the application which is being
processed. Once the application has been founld,desment contained within the panels
must then be processed, following this the HTMuature in which to layout the panels must
then be output with the panels output in the cpading layout. The sequence diagram for

the generate application page is shown in Figure 12
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Output Application Page

®

Load Applications.xml into DOM tree

!

Get <Documents> (root) element

!

Get next <Application> element

Application
name
matches
argument

Get next <panel> element

Element
is not
NULL

No Output application layout as table
with documents contained in each panel (cell)
Process the document contained in this panel
(Use existing function)

Figure 12 - Sequence diagram for Applications

Yes

@

5.5.3 Implementation

As this requirement is an extension of the documage the implementation is
straightforward. The function created to implentig requirement makes use of the existing
generate document functions. It was decided thaibla would be used to represent the layout
of an application as it best resembled the postigteuts of panels for applications. In order
to simplify the structure of the code the functfat processes each document held within
the application and stores the result. It thenwates the required structure for the panels

inserting each output in the relevant place withmtable structure.

Page 35 of 52



Andy Berry

Teaching Tool Management System Geimggdeb Front End March 2010

5.6 Application Processes

5.6.1 Requirement Overview
The user can generate a page for a selected appligaocess.
5.6.2 Design

As a process is associated with an applicationfuthetion created to process an application
can be used with additional processing implemetdedanipulate the fragments within the
documents. In order to provide W3C compliance (\Watlide Web Consortium, 2010) and
provide as much ‘cross browser compatibility’ asgble, JavaScript would be used to
implement the fragment manipulation. It was decittesl additional JavaScript would be
provided in a separate file to that of the appiaratlisplay. This separation would allow for

easier flexibility and modularity.

As the JavaScript files would be dynamic and chahgi output dependant on the XML data
associated with the website, a solution was netapdss the data from ‘server side’ to

‘client side’. As PHP is a server side scriptinggaage, any data structures created within a
PHP script are not accessible from a client. JawaiSan the other hand is a client side
language and any JavaScript code is executed itlithe browser. In order to pass process
data between the server and client JavaScript wodél be generated creating data structures
on the client side to hold the process data. TdwaScript would then be executed on the

client machine and create the required data strestu
5.6.3 Implementation

The requirement was implemented as discussed pigyicreating data structures on the
client machine to hold the steps for each process the changes within these steps. An
example of this data structure is shown in Figute@id the code used to create this structure

in Figure 13.

The code shown defines a new array (a table wighamtumn) which itself contains an array
of step objects. This array within an array hasdffiect of creating a multi-column table, see
Figure 14. Each object defines the document namérendocument type that the step is

associated with. It also defines the fragment nameh is to be manipulated and the type of

operation to perform.
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steps[1] = new Array();
steps[1][1] = new Object();
steps[1][1].docName = 'PersonEA’;
ste ps[1][1].docType = 'Graphical’;
steps[1][1].fragName =";
steps[1][1].operation = '5';
steps[1][2] = new Object();
steps[1][2].docName = 'The Feedback';
steps[1][2].docType = 'Textual’;
steps[1][2].fragName ='F eedback on Process;';
steps[1][2].operation = '1";
steps[2] = new Array();
steps[2][1] = new Object();
steps[2][1].docName = 'The Feedback’;
steps[2][1].docType = Textual’;
steps[2][1].fragName = 'Highlight Person Entity;';
steps[2][1].operation = '1";

Figure 13 - Example process data structure code

docName: ‘The Feedback’
docType: ‘Textual’
fragName:

‘Feedback on Process:’
operation: ‘1’

docName: ‘PersonEA’
docType: Graphical
fragName: “
operation: ‘5’

docName: ‘The Feedback’
docType: ‘Textual’
fragName:

‘Highlight Person Entity;’
operation: ‘1’

Figure 14 - Example process data structure diagram
5.7 Highlight Similar Objects

5.7.1 Requirement Overview

Users should be able to select a document fragamehthe system should then iden

related fragments by highlighting those relatedrnants

5.7.2 Design

Within the existing version of the Java applicatibare is cuiently no functionality to allov
the highlighting of similar objects. This requirembcan therefore be designed ‘from !
ground up’. In order to provide this functionalttyere must be a method of identifying wh

fragments are related to one anotwithin the data held in the XML files.

A proposedsolution to this is to createnew ‘child’ elemenfor node, arc and text eleme!
within the Documents.xml file to identify associfeagments within other documenThis
element would be called assatedFragment and would contain the two attribfragment

and documentThe attributes would identify the related fragmantl the document it wi
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contained in respectively. The existing elementald/gontain zero or more
associatedFragment elements to identify severataged fragments. Using this new data
held within the documents.xml file the website, eprecisely the JavaScript, would be able

to calculate the ID of the associated elementshigtdight them.

Due to the nature of the design the changes maithe t8ML file would not impact on the
existing application. This requirement would howesggjuire changes to be made to the

existing application to be fully implemented.
5.7.3 Implementation

Due to the complexity of implementing processeagiSavaScript and the time constraints
imposed on the project, this requirement couldo@oimplemented within the timescale for
honours projects. However due to the iterative neatdi the release cycle this could be

implemented in a future release.
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6.0 Testing & Evaluation

This section outlines the testing carried out dythe development of the new web output
module. It also discusses the usability and acoeptgests carried out once the
implementation was complete. Finally the projechaghole is evaluated and any

complications or problems identified.

6.1 Testing Functionality

As the Extreme Programming development life cycds wsed testing was carried out during
each implementation phase. It was also carriedibeit each phase was complete, during the
integration. A final testing phase was then cardatlonce all implementation was finished.
This testing involved ensuring the output of théogre was identical to that of the
application. Any functionality regarding the viewiof applications and processes must also

be represented within the website.
6.1.1 Display of Documents

Each document type was tested to ensure it wasgepted in the same way as those
documents displayed within the Java applicatiom.gfaphical documents, documents were
used that tested both the display of graphical ancsgraphical nodes. These graphical
fragments were tested both with no styling appéiad different types of styling, such as font
colour and font decorations. Textual documents wested with several types of fragments

and, as with graphical documents, each fragmentesdsd with several types of styling.

During this testing it was found that the documeligplayed within the web pages

satisfactorily met the display of the documentimithe Java application.
6.1.2 Display of Applications

Applications were tested by creating several appbas, each with several documents
contained in different panel layouts. Each pangliwas then tested to ensure it was
identical to the layout of the application. As thisctionality used the functions provided by

the previous requirement, the testing process wassimilar.
6.1.3 Execution of Processes

In order to test processes each different operaigauled to be tested for a variety of different
applications and documents, again comparing thetifumality and display of the website to
that of the Java application. Several applicatiwhsre created each with three or four
documents. Associated with each of these applicaiticere several processes, each of which

contained many steps in order to test every opperati
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6.2 Metric Tests

6.2.1 Page Load Times

Two values of load time were measured in ordeesbthe performance. The page generation
time for a graphical document and a process wsteddy measuring the page load time on a
local web server. As the pages would be loaded &idotal server there would be no delay
for sending data over the internet or a networkl, therefore measure generation time only.
Secondly the page load time was measured on aeesaoter in order to measure the total
time taken to download the website and view a phgeas important to measure both values
as a page may load very quickly on a local seregrdver, if it has many large files which

need to be transferred, loading the site from aoterserver may take some time.

The command line programgetwas used to download the files as this basic egiidin
would show the time to receive the file only and the time to display the page. The page
requisitesaargumeni{—p) was used so that all additional files would alealbwnloaded, fully
simulating a page access from a web browser. Atserismall program, was created to
repeatedly run the command and calculate an avérageThe script used and an example

output are shown below.

#l/bin/bash
execLimit=5
sum=0
function avgLoadTime() {
site=$1
for i in $(eval echo {0..$execLimit})
do
folder="wget.tmp."$i
output="(time -p wget -q -p -O $folder $site) 2>& 1|grepreal|cut-d""-f

sum="echo "scale=2; ${sum}+${output}" | bc’
done
avg="echo "scale=4; ${sum}/${execLimit}" | bc’
echo "Average time for $site: $avg"
rm -rf wget.tmp.* 2>&1

avgLoadTime "http://localhost/phpTest/viewProcess.p hp?processName=Transform"
avgLoadTime "http://localhost/phpTest/viewProcess.p hp.html"

avgLoadTime

"http://80.176.138.28/TeachingToolsProject/viewProc ess.php?processName=Transform"
avglLoadTime http://80.176.138.28/TeachingToolsProje ct/viewProcess.php.html

Figure 15 - Script used to calculate page load tsne

Average time for http://localhost/phpTest: .7520
Average time for http://80.176.138.28/TeachingTools Project: 1.8780

Figure 16 - Example output from page load script

It can be seen from the example output above d@thugh the page load time for a remote
server (the second output) is slightly greater tin@iocal server, the overall load time is not

unreasonable for a small website. This small geloeréime allows for more complex pages,
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if necessary for future requirements, to be creafigttbut having a negative impact on the

site usability.

Once the overall load time of the site was caledldhe different between static page load
time and dynamic page load time was calculatedgusie same script as used before. These
static pages were created by copying the output flee dynamic pages and creating a
temporary static page. For example the page vieseBsohtml was created by copying the
output from the page viewProcess.php?processNaraasfbrm. This was done to ensure the
same page was being loaded so the two values beutdmpared. The results obtained are

shown in Figure 17.

Average time for http://localhost/phpTest/viewProce ss.php?processName=Transform: .8920
Average time for http://localhost/phpTest/viewProce ss.php.html: 1.5280

Average time for

http://80.176.138.28/TeachingToolsProject/viewProce ss.php?processName=Transform:
3.5820

Average time for http://80.176.138.28/TeachingTools Project/viewProcess.php.html:

5.2640

Figure 17 — Difference in page load times for sta&nd dynamic pages

It was expected that the HTML pages would be loagdigthtly faster than the dynamic PHP
pages, however, the results from this test weras@xpected. After investigating the cause
of this difference the only apparent explanatiors Weat the headers (the additional data
‘telling’ the browser what is being sent and howsito be received) which are generated by
the web server were slightly larger for the HTMlgpa compared to those for the PHP pages.

However this was an unlikely cause as these heéalensa very small part of the data sent.

In order to fully understand the reason for thi¢etiénce the test was carried out a second
time using a web browser diagnostic tool to morétneal’ browser’s behaviour. The tool
used was the Firefox extension FireBughich can graphically display how pages are being

downloaded and the time taken. This output careba below.

! FireBug is an extension for Firefox which ‘allotte debugging, editing, and monitoring of any wesiCSS, HTML, DOM,
and JavaScript, and provides other Web developtoeis’ (http://en.wikipedia.org/wiki/Firebug_%28wetbevelopment%29
It is available for download from https://addonsazitla.org/en-US/firefox/addon/184@ccessed 24 March 2010).
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Dynamic Pages

& K Console HTML S5 Script DOM | Netw [=]5]0]
Wl Clear  Persist HTML €55 JS XHR Images Flash

URL Status Domain Size Timeline

+ GET viewProcess.php’ locahost 4.5KB 655ms

+ GET style.css.php locahost 6698 166ms

+ GET functions.js locahost 1.1KB N 2ims

+ GET process.js.php?pi locahost 3.3 Bms
4 requests 9.6 KB 1.15s (onload: 1.2s) D

Static Pages

-
# "K' console HIML (S5 Saipt DOM | Netv (= 15]6]
L3 Clear Persist All| HTML €SS JS XHR Images Flash

URL Status Domain Size Timeline

+ GET viewProcess.htm locahost 1.5KB S3ms

+ GET style.css locahhost 6808 16ms

+ GET functions.js locahost 1.1KB 43ms

+ GET process.js localhost 3.3KB 30ms

4 requests 6.5 KB _110ms (onload: 159msi >

Figure 18-Difference in page load times using FireBug

After reviewing the results from using FireBug @édame apparent that in reality a v
browser, such as Firefox, downloads parts of a iseebsnultaneously where the comme
line tool created downloaded the parts of thesgitechronouslyThis differene may explain
the different in resultsAnother factor affecting the performance of the Ridlges is th
server used was optimised for executing and detigdPHP pages. This may explain

possible speed comparison between PHP and HTMLs)
6.2.2 JavaScript Execution

JavaScript was tested on several clients to erisatét was both compatible with the clie
and browser, and to ensure the performance wagtatxe This test was done by calculati
the current time at the start of an operation, raedlwlating the time after the operation f
finished. The difference of these two values cdaddised to calculate the total running t
for the operationThis value was calculated for stepping forward tigioa proces
calculating the time for each stethe total time to make all changes for that stdye Fame
process was used to calculate the time for stedgpacgwards through a proce The test was
repeated on several different clients; a high perémce laptop, a medium performail
virtual machineand a low performance virtual machirVirtual machines’ are compute
that are created on another physical computer,dbhegompletely independently of the ‘hc
computer and for all intents and purposes are agpaomputer Virtual machines werused
so the performance of the machine could be modifiexider to provide differer

specifications of client performan
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Time to Step Forward (ms)
Step 1 Step 2 Step 3

Time to Step Backward (ms)
Step 1 Step 2 Step 3

High Performance Windows 7 Laptop 9 5 4 2 2 2
Mid Performance XP Virtual Machine 14 5 6 5 3 3
Low Performance Linux Virtual Machine 36 7 7 3 5 5

Table 1 — JavaScript performance comparison

The table generated from the results obtainedas/slabove. The results show that there is a
slight increase in the time taken for the operatias the performance of the client decreases.
This time, however, in each circumstance is verglsamd greatly within any performance

requirements for a website.

6.3 Evaluation

Within each test performed the website passed withoy significant issues. Although the
times taken to load from a remote server wereeérrdigion of 3 or 4 seconds, a high

performance website such as Google (www.googlekttook between 1.5 and 3 seconds

using the same method of testing. This suggeste#uktimes for the website are very
reasonable and this allows room for additions tonbee without impacting on performance.
The JavaScript for processes also performed veliywitbout taking longer than half a
second for any operation. The time taken to perfannoperation, such as step forward, may
increase if many changes are made within each Ateghe time taken for a small to medium

sized operation is very low there is the flexilifior the time taken to increase slightly.
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7.0 Outcome

The following section provides an overview of tldusion to the problem defined in the
Requirements section. It also identifies any pdesibprovements to the website and future

developments.

7.1 The Implemented Solution

7.1.1 Viewing Documents

Figure 19 illustrates the similarity between thewing of documents using the Java
application and the website generated from theiggdjmn. The representation of textual
documents is shown in the top two windows containdtie figure, the left window is the
display from the Java application, and the rightdew is from the website. This illustrates

that the representation of textual documents imthlasite is identical to that of the Java

application.
|| Textual Document Editor (ool
Palette Enter Text Here
move delete Feedback on Process
insert Highltgnt Person Entity Teaching Tools HTML Output x |
Styles Create Person Table = .
Hoading The Feedback
Instruction
Feedback on Process
Highlight Person Entity
Create Person Table
Textual Document
Input New textual Document name
|| Graphical Document Editor
Palette
[ move | celee |
add node ] add line |
Icons || Teaching Tools HTML Output x | =

| Entity
Attribute

PersonEA

Lines
EtoA
Graphical Document

Input New Graphical Document name

Figure 19 — Comparison between displaying documentthin Java Application and
generated website
Similarly, the representation of graphical docuraesitshown in the bottom two windows
contained in the figure, again the left windowhe tdisplay from the Java application and the
right window is from the website. As with textualaiments, this illustrates that the

representation of documents is identical betweerivtio displays.
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7.1.2 Viewing Applications

The figure below contains the two views of applimas, the left window from the Java
application and the right from the website. It t&nseen that the two views are identical, the
created module and the generated website meeefimed requirements. The labels for the
two arcs within the Java application are slighiffedent. This is due to errors within the Java
application as it is still under development.

|40 EntocT [F=EEEE=)

Help

: Textual Document CTdocument

create table Person( )

Teaching Tools HTML Output x |+

PersonEA CTdocument

create table Person( )

Textual Document The Feedback

Feedback on Process
Highlight Person Entity
Create Person Table

The Feedback

Feedback on Process
Hightlight Person Entity
Create Person Table

Figure 20 - Comparison between displaying applicatiwithin Java Application and
generated website

7.1.3 Executing Processes

Two representations of the execution of processlaoevn in Figure 21, as with the two
previous examples the left window is from the Japplication and the right window from the
website. This shows that processes can be viewegdxatuted using the website in the same

way that they can from the existing application.
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| 5| ErtoCT =&

Help Process Play | Pause Stop| Previous Next| End | Begin | Clear | Quit

: Textual Document CTdocument

E create table Person
Peyebn-name
rson

| Teaching Tools HTML Output x [

Stat | [ Stop | [ Previous Step | [[NextStep] | Number of Steps: 3, Step: 3

PersonEA CTdocument

Textual Document The Feedbacl create table Person( )

Feedback on Pro
Highlight Person Entity

The Feedback

Feedback on Process
Highlight Person Entity
Create Person Table

Figure 21 - Comparison between execution of proessvithin Java Application and
generated website

7.2 Areas for Improvement or Extension

Although the implemented module fully meets theuregment set out at the start of the
design phase (Requirements section, page 18) dheiseveral areas for improvement and
several opportunities for extension. These impram@sican be implemented in a later

release and area outlined below.
7.2.1 Improving Performance of CSS Files

Within the current solution although the CSS fdes dynamic and their output is based on
the contents of the data files, the styling forrgy\@ocument within those data files is
generated. The result of this is the time to outpiststyling for a very large data file, in

excess of 100 documents, could take a large anuduimbe.

This excess time could be minimised by modifying lynamic CSS page to take an
argument containing a document, or list of documenhhis argument could then be used to
only output the styling for that document. Thisigery simple modification that, for sites

with large data files, should considerably imprpesformance.
7.2.2 ‘Minifying’ CSS and JavaScript Files

A common way of improving website performance isniify’ files. Minifying files
involves removing any unnecessary whitespace,habacters, new lines and spaces.

Whitespace in large files can make up a large ptapoof the file and removing this
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whitespace has the effect of making file sizes Emabmaller file sizes allow files to be sent

over the internet faster than larger files, thuprioring performance.
7.2.3 Cross Compatibility

An issue with the current solution is the cross patibility between web browsers. Currently
there are minor display issues using Firefox withia Linux operating system. In addition to
this, Internet Explorer cannot display the SVG doeunts. With the introduction of HTML5

this cross browser compatibility should be madéeeds implement and, given more time for

this project, cross browser capability could eals@yimproved.
7.2.4 Website Styling & Structure

Website styling and structure is another simpldatamtdwhich, which not changing the
functionality of the website, will improve the ud#ly of the website. This usability would be
improved by creating a hierarchical structure ajgsawithin the website. Adding styles to

pages would also make the website more aesthgtaksing to use.
7.2.5 Ability to Output Zipped Files

This improvement would be a convenience functidgheiathan a key new feature. This
improvement would allow users of the module to ean archive of the website files to

allow easier transfer to a web server.

7.3 Project Success

During the initial stages of the project the requients for the new module were defined, and
these requirements summarised in a single statevheser need. As the implemented
module, and the generated website, meets the emggiitts specified during these initial
stages, the outcome can be deemed a successothimeht demonstrates this successful

outcome and the possibilities for extension.
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Appendix A - CD Containing Source Code and

Supporting Documents
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Appendix B - Module User Manual

To generate a website output for a set of documstad the Java application and load the
required documents, applications and processeg.dek theWeb Outputmenu button
followed by theGenerate Web Outpmenu item (Fig 1).

Fig 1 — Application showing generate output button

After clicking Generate Web Outptite save dialog is shown (Fig 2). Select a foldevave
the website to and clicRave A confirmation dialog will then be shown confimmgj the save
has been successful (Fig 3). If an error messagj@lsn the save has failed, ensure the folder

can be written to and try again.

eleheoe a cirectoy v ==
Look In: | Computer "|
= System (C:)
= DVD RW Drive (D:)
= BD-ROM Drive (E:)
= BD-ROM Drive (F:)
File Name: |C\Outpuﬂ |
Files of Type: |A\I Files ‘V|
Fig 2 — Save file dialog
Success L&J
Successfully written files to C:\Output
| 0K I

Fig 3 — Confirmation dialog

Once the website has been saved, copy the whalerfoh the example this is the folder
Outputcontained within th€:\ directory, to the relevant directory on the wetvee The
website can then be accessed by going to théatgi#/my.site.com/path/to/folder
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Appendix C - Integration Manual

All required files are contained within the WebQuttpackage. To make use of the module
within the application, the WebOutputMenu must ided to the main user interface. To do
this the package must be imported within the mamé and an instance of WebOutputMenu
created, passing the main frame as an argumene tobject. This menu object must then be

added to a menu bar where the menu will be disglaye
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