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Abstract

This project introduces the Internet Movie Database and the relationships that that are present
within its large volume of information. The aims of the project apatse and process
movie data andisualise tle relationshipswithin it. The aim of parsing is to extract and store

the relevant informatiorso that thelata can then be processed to allow the relationships to
be visualised.
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1. Introduction

The field of data visualisation concerns itself with the process of communicating information
in a clear, concise and effective wéy effective data visualisation can help to convey
potentially large amounts of information clearly and quictdya viewer in a way that aids
understanding.

The Internet Movie Database contains the details of over 1.6 million mailoegwith
manyother items of informatigrsuch as directors, actors and actresses all relatieacto

other through a particular movi#/hen visualising information it can be very difficult to
convey tatheviewer the information and relationships that they want towsitieout

overloading them. This becomes more of a challenge with a larger data set as there can be
tendency to display more information to the user especially when it is viewed textually.
Another of the issues when visualising data is the process oflnetcguiring and parsing

the data to be visualised. The IMDB provides all of its data in a collection of raw text files
that can be freely used for naommercial purposeand as suchvill be used as a source of
data for this project. One of the main ldbages faced once data has been acquired is to parse
/ convert that raw data into a logical intermediary forrsatthat it can be interpretedda
visualised.

When visualising small amounts of data it can be easy to identify the relationships within the
data set, howevethe larger the data séte more difficult this is and some relationships tend

to behidden. The web interface to the Internet Movie Database mainly visualises movie data
in a textual wayalong with a small number of specifically relatenages, as well as

allowing exploration of relationships through the use of hyperlinks. This method of
visualisation works very well for showing direct inforntatiabout a movie or other itelput

does not visualise the relatidmigs between multiple emigs very well.

There are many relationships within the IMDB that the web interface does not and cannot

visualise such as between multiple directors and / or moumeelation to the genres that

they are most prolific in. Another could be to sdech actors and actresskave worked

with each other on specific films, or what genre of films a specific actor has been involved

with. The IMDB web interface does a very good job of visualising direct and specific

relationships such as a movie and its assediactors / actressgso wever you coul di
add aother movie and show who wiasolved in both movies.

The aimof this project is tgparse andisualise the Internet Movie Databa3#is report will
document the software development-tifgcle and the processes thatve been performed as

part of it In the next section the background research into these issues will be discussed, and
further on the requirements and design will be fdised.
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2. Background Research

2.1 Intro

A lot of work has been done in the fields of data visualisation and Human Computer
Interaction (HCI), most notably by Ben Schneidermaho has contributed significantly to
this field. Within this section existinsolutions to the problems identified in the introduction
will be discussed, along with the research that has been cauti@dound these problem
areas. The structure of this chapter will be split in two as the project involves two differing
areasThefirst is designing a visualiser that is capable of visualising a subset of the IMDB
data, and allowing useBecondly prsing the IDMB data and adding taatabase will then

be discussed.

2.2 Visualisation

2.2.1Existing Solutions

There are many datasuialisers availabl® visualise data in a variety of different ways.
Many of these are designed specifically to visualise aptermined source of dathowever
many are also designed as a generic data visualiser for a multitude of purposes.

2.1.1.1FilmFinder
An early example of a specific data visualis
FilmFinder, which although specific, was designed for evaluating HCI components and

design. FilmFinder was a solution to the problem of visualisingjrelg large amounts of

data items (~15k) and allowed the manipulation of the visualised data through the use of
alphasliders and tick boxes. The main view demonstrated a type of visualisation called a

Starfield display which shows different coloured fexaisplayed on a two dimensional grid.

Each pixel on the Starfield represents an individual film, located in relation to popularity and

year produced, and coloured according to genre. The Starfield display, more commonly

known as a scattgalot, can be maipulated by interacting with thépasliders for each

attribute. These are shown the right and along each axis of the graph. Film ratings can be

filtered by operating the tick boxes to the bottom right. It is possible to view specific

information abat a film by clicking on a pixel within the Starfield display, information and

an image then being displayed to the bottom of the
display (sed-igure 21 below).

ALL
=

o F ol
Actor: ALL

Actress : Pfeiffer, Michelle

The FilmFinder works effectively to visualise relatively||" -
large amounts of data but does not permit very much ||

customisation in terms of the displayed attributes of th| = [~ Drcr i, Gorse
underlying data. Using a Starfield display restricts the | «| %= o Lo e
amount of attributes compared to three (Popularity, Yq « j;,w::?
Produced, ath Genre). In addition to thithe attributes | ¢fb—vu-— ™% iﬂﬂ

1995
f Production Copyrioh (C) 1953 HEIL

. . I~ F— T
are fixed on the grid sihey cannobe changed, and | N COCTN O v | fton | W) st Westo| D
searches cannot be directly performed on specific attributes.

1 Figure 21 - FilmFinder visualiser screenshot
Referencedhttp://www.cs.umd.edu/~benh 24/03/2011

2 Taken fromhttp://www.cs.umd.edu/hcil/spotfire/ Accessed on: 07/03/2011
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Although limited in terms of customisatigime FilmFinder does visualise a large volume of
information in a clear way, and allows fixed attribute data filtering.

2.1.1.2Maltego’

An example of an existing solution is Maltegehich was not available at the start of the

project Maltego has now been developed and is available to use. Maltego is-purpitse

forensic data mining tool that can allow the expliorabf many different types and sources

of information, and prodte accompanying visualisatiori3ata can be linked into Maltego

through the use of Python scripts, which need to be created / imported for each source of data
that is to be analysed and visisad.

The example ifrigure2.2 below shows Maltego visualising the IMDB, with the use of a
custom python script. In order to perform a search it is necessary to drag a search box onto
the main view, and then enter a search term. Performimmgresforndis a terminology used

within Maltego to refer to data filtering and manipulation. You can then select this search box
with the search term, and perform a transform to filter the results in relatiba search

term. The results dhis transform will then be displayed on the main view.

Any of the results on this view can be selectet! further transformsan then beerformed

to allow manipulation of the view. Additionallfurther restrictions can be specified with the
use of the Query Options toolhas shown irFigure 23, below. The main view shows
relationships as a tree originating from the initial search.t@mroutline view is provided
once there are too many relationmhto reasonably see.

Provided below irFigure2.2 is an example of the result of Maltego visualising a search on
the actor O6Wes Andersonbo.

L .
o B : : :
- S

Ves Andei RTINS S > AlTianslorms »  DiecloTobovies g T | Sbdlalbllill
t Other transloms »

Al vanchorms
o | Eopplavasnch Allranctorms e
1 malEN
o e o
asley R An & ) Wesley Anders Les Anderson PaulW.S. Anderson
Delete
L) ™ . e .
- = . - -
e o (<o o= o=

Figure 2.21 Screenshot of Maltego visualising the IMDB

3 Taken fromhttp://www.paterva.com/web5/client/overview.phpAccessed on 07/03/2011
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NGB of Rl H N 5] 0/ & o Select parents /o Add parents N ™ \ Zoomto 6
o

{ g A Select chidren 44, Add children L gt ™. Zoom to fit
| H | | Quick Select  Invert Zoom  Zoom

\ Find Al Selection % Select neighbours 24 Add neighbours in  out
\ |"Find | | J

Figure 2371 Query options selection within Maltego

2.2.2 Example Visualisations

As discussed within the introductiosffective data visualisation canlpeo conveylarge

amounts of information clearly and quickly. This section is dedicated to researching effective
visualisation techniques, and how they can be applied to the IMDB.

In order to visualise data, it is necessary to first retrieve dataualigis. Methods of
retrieving data have already been discussed in Text Parsing section below Retrieving a set of
data to visualise can be as simple, as a single query.

The types of visualisation that are used will vary, however the methods that are used t
enable them are very much similar. The process of visualisation directly maps the retrieved
data set onto a type of visualiser. Some common example methods to visualise data include:

Graph (2D / 3D) FilmFinder above.
Node / Arc

Circle Arc

Tree Map

= =4 -4 -4

As part of this research section several very useful websites have been found such as
Designing the New/s This site purely focuses on different ways to visualise world news, and
world statistics such as GDP or opinion polls. The imagerleafis an examle of a Circle

Arc based visualiser originally from this website. Worldwide tabloid headlines are shown to
the right of the circle, headline type, author and day published to the left.

* Taken fromhttp://designingthenews.com/Accessed 07/03/2011
® Taken fromhttp://photosfan.com/images/onlinenewspapesrepresentationl.jpgdccessed 07/03/2011
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Figure 241 Example circle arc visualisation of tabloid headlines in relation to genres and dates

The node / arc visualisation technigadlow attributes to be visualised as nodes, and the
relationships as arcs. The nodes gresent the underlying data usimdotr, style or size
andthrough the use of animation and interacti@ach arc represents the relationship
between two nodes.

In Figure 25 below a sreenshot of an example node / arc visualiser is shown. This has been
produced as an example as part of the Prdtuissaliser package.

Child 1 &

Figure 2571 Screenshot of an example node / arc visualiser from the Protovis package.

2.3 Text Parsing

As described in the introductipthe IMDB publish text fileSof their database, each file

sharing some commonalities and many differences. Here | will discuss the format of some of
the files, and methods that can be used to parse ilesseffectively. There are a lot of text

® Taken fromhttp://vis.stanford.edu/protovis/ex/arc.htmlAccessed on 21/03/2011
" Taken fromhttp://www.imdb.com/interfaces#plainAccessed on 02/11/2010
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files available from the IMDB and a representative subset of these files will be used as part of
the production of a prototype. The tableAippendix Ashows a subset of the most interesting

of the 40+ files thatra available from the IMDBThis table also showtke attributes that are
present within each of the files.

In order to parse any of the files it is necessanyain an understanding of th&rmat, so
that items of data can be extracted and storedvShelow inFigure 26 is a section of
IMDB movietext file.

3 Die Hard (1S88) 1586 Mg

38 Die Hard (1990)  (VG) 139008
35 Die Hard (15%2) (V&) 19928
40 Die Hard (1997) 133705

41 Die Hard (2001} (VG) 2001

Figure 261 Example section of the movie text file

From afirst look the movie file appears adhere to the following format:

Key:

{n} - n character(s)

+ - 1 or more characters
\s - SPACE

Title \s {1} (YEAR) \s{1} ((VG)|[(TV)]|(V))\t+ YEAR

2.3.3 Lexical / Syntax parsing

One of the methods that could bsed to parse these text files is a lexical analyser combined

with a syntax analyser. Lexical analysers can be used to recognise the sequences of characters
that make up sections of a text file. On line 3&igure 26, you can see (VG), this

represents that it is a video game. Likewsséllowed by (1990) represents the year of the

movie. An example of lexical / syntax analysers for Java are® drekJCup, examples of

these to follow.

A lexical analyser can be used by specifying a dictionaryFilgufe 27 below) that would
contain all of the different tokens such as (VG) (L 990). When the tokens are
recognised they would be output into a different structured file, containing all afkiestin
the order in which they were found.

"{" { return new Symbol (sym.LPAREN); }
7 ")" { return new Symbol (sym.REAREN); }
8 "™\t" { return new Symbol{sym.TZB); }

"\s" { return new Symbol (sym.SPACE); }

R T T T I T U D S, SN [ SRR LY

Figure 2.717 Example section of JLex dictionary file

The job of a syntax analyser is to tdke token fileoutput by the lexical analyser and
analyse the order of the tokens. Thigisletermine whether they match one of the pre

8 Referencedhttp://www.cs.princeton.edu/~appel/modern/java/Coi?24/03/2011
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defined formats, specified in a separate file. If a match is found then the corresponding action
to that format is performed. On line 9kifyure 27 you can see thas returns sym.SPACE,
together with line 15 of Figure 6. It can be seen that thelgfieed format, starts with the
NonTerminal title followed by the Terminal SPACE that is returned byedhiedl analyser.

The result of a line matching this format will be that function() will be executed.

12 non terminal entry, title, year, subTitle, genre, tabs;

entry ::= title SPACE year tabs genre |
{: funection(); :}
title SPACE year subTitle tabs genre |
8 {: System.out.println("2"); :}

Figure 2871 Section of an example JCup definition file

2.3.4 Split Parsing

Another(simple) method that could be used is to create a small function that reads lines
from a file. These lines can then be sldased upon a pretermined format, using built in
language functions. Java has a built in function called String.split(tREGEX),that aaede

in combination with a Regular Expression. This function allows a String to be split into an
array[] result, where the String matches the expression. Included Apfrendix B is a
Regular Expression (REGEX) use guide.

Take line 38 ofFigure 26 for example, callingine.split([\s {1 }[ (K 1 } )on that line
would yield the following result:

String [] = {ADVE@\MWatdD00R1990) o,

The last item in this array could then be split again i split([ ) { 1 } [\t ]+) to yield the
result:

String [] = {AVGo, nAn19900} ;

This method could allow the relatively w@womplex IMDB text files to be quickly parsed,
throudh the creation of discrete functions for each file.

The lexical / syntax analysis method is well suited to parsing complex textual files, but can be
inefficient and oveengineered if the format is simple. Another of the issues raised in the
introductionis that the sizes of some of the IMDB files are very large (~500Mb). These files
could take a very long time to parse, using a-$t&p process such as with lexical / syntax
analysis.
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3. Requirements

This part of the report will focus on formalizing thunctional and notfunctional

requirements of the system in order to drive the design phase of the project. The background
research carried out has been analyzed and a set of use cases produced to capture the
interagions of a user with the systeifhis is so that a set of formal shall statements can be
detailed. As the nature of this project is conceptual it is not based upon another system

it has been difficult to specify typical user interactions with the system, however a perceived
set of use cges has been described below.

To accompany these descriptions a set of use case diagrams have been drawn identified with
the unique ID of the use case description. The purpose of using use cases is to help identify
typical scenarios in which the systemyniee used so that the requirements can be specified.
The requirements of the system come from a variety of sources not just use cases as detailed
in the background research section. Some of the requirements specified here may be the
result of heuristic evaation also described in the background information section. What
follows are the use case descriptions, followed by the diagrams to accompany them and
formalized shall statements.

3.1 Use Cases Descriptions

Name | Parse Textual Data

ID | UC1

Pre-Requisites

Module to parse file is present.
File is present.

Main Success

1. User selects file to parse.
2. System parses file.
3. System stores parsed file in intermediary layer.

Extensions| 2a.T Minor error parsing specific line in file
1. System ignorespecific line
2. System continues to parse file

3. System stores parsed file in intermediary layer.

Post Requisite

File is parsed and stored in intermediary layer.

Name

View Visualization

ID

uc2

Pre-Requisites

System is running

Main Success

1. User specifiegjuery.

2. User selects attributes of relationships they would like to see.
3. System processes query.

4. System displays visualizer of relationships.

Extensions

4a.i No results to query
1. User is prompted to specify new quérfRestart Use Case

Post Requisite

Sysem displays visualizer of relationships.

Name

Interact with relationships on visualizer

ID

UuC3

Jareth Disley
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Pre-Requisites| Visualizer of relationships is displayed.

Main Success 1. User selects relationship / group of relationships.
2. System modifies query.

3. Systemprocesses query.

4. System displays visualizer of relationship(s)

Extensions| la.i User selects wrong relationship(s) OR User wishes to view previous result.
1. System reprocesses previous query.
2. System displays visualizer of relationships.

4a.1 No results taquery
1. User is prompted to specify new quériRestart Use Case

Post Requisite| System displays visualizer of relationships.

3.2 Use Case Diagrams

Q Zelect Fle
(o f
User

Sorein
intermediary layer System

Figure UC 1
Secify Query
@ Q
Display visualiser
User of relationships
System
Figure UC 2

Jareth Disley Pagel4of 57




User

Slect

Relationships

Modify Query

Display visualiser
of relationships

System

Figure UC 3

3.3 Requirements List

As a result of the analysis of the user interaction with Use Cases, and the background
research, a formal set of requirememsbeen specified. The list below formalizes the
requirenents that will need to be m&$ part of this project. You will see that the
requirements are split into categories, according to the type of requirement.

3.3.1 Data parsing and storage

RO1-

RO2 -

RO3-

RO4 -

RO5-

RO6 -

RO7 -

The system shkinclude a parser that allows textual data in the form of a text file to
be accurately and efficiently parsed into an intermediary layer.

The parser shall be able to parse many different text files with differing formats
through the use of plug in modsle

The system shall provide a persistent intermediary layer which can be logically and
quickly queried for information.

The system shall provide the user with a way of querying the intermediary layer in
order to retrieve a set of relationships to visualiz

The system shall allow the user to specify the types of relationship that they wish to
visualize.

The system shall allow specific or range based queries to be specified.

The system shall provide error handling to ensure that queries are correctly specified.

3.3.2 Data filtering and visualisation

RO8 -

RO9 -

The system shall allow permit the user to interact with relations / groups of relations
on the visualizer in order to furthiiter the data and change the visualization.

The system shall provide the user with useful feedback when interacting with the
visualization.
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R10-  The system shall be capable of graphically visualizing sets of relationships on a
visualizer that are provided anclear and aesthetically pleasing way.

R11-  The visualization shall allow the user to reverse common actions such as interacting
with the visualization.
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4. Design

4.1 Introduction

This part of the report will discuss in detalil all of the design andtaathire decisions that

have been made. The aim of the design phase is to make decisions on some of the choices
thathavebeen presented as part of the background research, and ensure that they meet the
requirements of the system. As part of this analylsesrequirements of the system have been
grouped according to their functionality.

This analysis has helped to produce an architectural diagram that is split into three different
components. Each of these components has different functions, and thisaciétie
decisions that have been made, will be described below. Show beffogune 49 is an
architectural component diagram of the perceived system.

Parser

Movie Parser

Movie Text File —‘

Director Parser; «extends» Update Generator ‘

Director Text File D
N «interface»
o Data Sore Interface
. «extends»

Actor Parser Data Sore

Actor Text File

Visualiser
Query Specifier Query Generator
i T
Interaction Handler
[ Visualiser
‘ Visualiser User ‘

Figure 49171 Architectural component diagram of the system

Identified through use cases have been two distinct roles within the systefirsTis the
administrator who is responsible for locating and parsing file, the isthgyerson interacting
with the visualiser. As a result of these findings it has been decided that a separation of
concerns will be maintained to keep each of thesrdistinct.

It is perceived that the overall architecture of the system walsbalient server. In this role
the data store would act as a seraed the parser and visualisesclients. The main
motivation for using this style of architectureto ensurehe separation of concerns between
all components. By keeping the components separate it is possitite imnderlying data to
changeas a result of new data being added by the parser. This updated data can then be
viewed, without anymplementéion changes to the visualiser. In addition to thisy

changes to the visualiser will not affect the way in which the parser functions.
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Another of the reasons for keeping the data storage separate to the visadlesause of

the size of the data store. It has been identiisgart of the background research that the
complete set of IMDBext filesis in excess of 1.5GB. When these text files are parsed and
stored in such a way as to enable querying, thisvemad increase significantly.

The next part of this chapter will discuss the architecture within each of the components and
their external interfaces. In additiatetailed design specifics will be discussed and justified.

4.2 Parser

The purpose of thegpser component is to translate the provided IMDB text files into a useful
form that can be dynamically queried. As discussed in the background information, many
different files make up the provided IMDB databaseAppendix Cyou can see the initial
revase engineered ER diagram. This diagram identified that the primary key for each file
was a composite key made up of the following items:

movieTitle
movieSubTitle
movieYear

T type

= =4 A

Specifically he movie text file only contairtbese items, therefore eachtloé other files

must directly referenctine items in this file. The original ER diagram has been nasethto
remove thainnecessary repetition of data. In this updated ER diggh@se items remain
only in the movie file with the addition of a unique ID to allow referencing from other files.
As a result of this normalisation, there is a requirement that the movie text file be parsed
before any other files.

In the architectural digram inFigure 49 above it can be seen that a separate parser is

identified for each file, in this example set of files. As described above anel lmtkground
research, each file contains different items in differing formats. It is therefore required that
separate parsers are necessary for each file. The shared commonality between the movie file
and the other files means that a single functigpaise the movie file can also be used to

parse the shared information in each of the other files. These items of information could then
be used to lookup the unique ID of the movie, and allow each of the files to be linked.

Included within the parser component is a sub component that is responsible for
implementing the core functions of the parser. Each of the individual file parsers should only
implement the specifics of parsing. Functions to add to the data store shoesetved to

the core module. Additionally the function to look up the specific ID of a movie, and read
lines from a file should only be implemented in the core module. Each parser should extend
the core module to use these key functions. They shouldatsaraplement a function to
specifically interpret a line from that file. This function should return an appropriate object to
the core module for addition to the data store.
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4.3 Data Storage

The key requirements for data storage Hrat the data is psistent and that there is a

method to allow easy querying of the data. The original format of the IMDB data is as the
name suggests a database. The provided text files are simply a snapshot of the database at a
given time. The most obvious solution issetup a Database Management System (DBMS)

such as MySq|, according to thermalised ER diagram in Aq@ndix C The parser

component could then load the parsed data into this new database, for use by the visualiser.
The use of a DBMS based on SQL providesl@ble ready to use storage and query system.

MySQL queried are structured the same way as any standard SQL query, an explanation of
the format is specified below:

Basic Query:
SELECT <attributes> FROM <tables> WHERE <restrictions>;

Basic Insert intospecific table:
INSERT INTO <table> VALUES <values> WHERE <restrictions>;

Within the examples aboyegattributes> represents the attributes that you would like to select
from the given tables in <tables>. The value of <restrictions> can include anyticstribat
you would like to place uponthe SELEGSTuch as genre = o6actiono.

4.2 Visualiser

The main purpose of the visualiser in this context is to visually represent the relationships
present within a set of data. In addition to this, there is ansgant that users can directly
interact with the visualised relationships. This is so that the set of data

can be further filtered, thus altering the visualisation. The architectt { Qluery Teooc ==
diagram in Figure 49, shows the individual subomponents that make "::\‘fr Ll

up the complete visualiser. The visualiser conforms to a classic M0 |  Acrress —
View Controller architecture, as represented by the Query Generat F__“Jé_ o
Visualiser View and the Interaction HandI€he decision to use this ! 1 e
architecture is as a result of the requirement for user interaction, to o0 200
allow data filtering. Tyees

Moqu.a \'ltl'ldeo \,ﬁo Gome

The purpose of the Query Specifier submponent is to retrieve an
initial subset of data for visualisation. One of the key requirements [ Reser]
this subcomponent is to allow user input to specify this query in det - ‘_/

It is envisioned that a user interface is provided to allow a user to Figure 410 Early hand drawn design of t
enter specifics, such as the title of a mo¥An early sketch of a GUI Query specifier

design is shown ikigure4.10

Already briefly mentioned has been the Query Generator. The purpose of toEnspbnent
is to generate queries for executing on the DBMS, and return the resulting data set. The
Query Specifier and the Interaction Handler directly communicate enougmatfon to

° Referenced fronmnttp://dev.mysgl.com/doc/efman/5.0/en/select.htmlAccessed 22/03/2011
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allow a query to be generated. The result of any query is directly sent to the visualiser sub
component to visualise, ensuring that the user can interact with the visualiser.

The design for the Data Storage states that a DBMS such as MySgbeauded to allow for
data storage. The result of any such query to this type of DBMS will be a ResultSet that
contains the results of the query. One of the roles of the visualisepsytonent is to
extract all of the relationships present in the Restitie visually represent them.

In the background research section several specific visualisation techniques were discussed at
length. It has been decided that the most appropriate visualisation isadmepresents
relationshipsas arcs between one siofea circle and the other. The reasons for choosing this

type of visualiser, over for example a scafifat visualisationare as follows. Traditional

fixed axis visualisers are limited in terms of the number of different types of relationships

that can B shown. In comparison the only limits to the number of types of relationships that
can be shown is down to the size of the cirde &or the size of the screen. This type can

alsobe more aesthetically pleasing than others, and can be customised imt@@sfing

ways. Additionallythe complexity may be lesthan some of the very intricate visualisations,
allowing lessrequireddevelopment time.

Shown below irFigure 411is another early sketch, of how the envisaged visualiser may look.

Atreibutes

Figure 4.117 Early sketch of the envisaged visualiser

In addition to the descriptions and the provided architectural diagram is a sequence diagram,
shown overleaf ifrigure 412. This diagram documents tbeder and process of a user
interacting with the system.
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User Query Builder Visualiser Database

inputData
generateQuery()
1
|
| A processQuery()
} result
| K—mm e
|
1
displayed visualisation > displayVisualisation() |
Koo g |
------ =S
! Manipulate Visualisation !
|
; LOOP ) ! |
! 1 l |
| I
detectChanges() ! |
: inputData | |
X | |
| ! |
I |
: generateQuery() } |
|
: quer |
|
: result processQuery() |
| 6 77777777777777777 |
I I
! |
: displayed visualisation > displayVisualisation() | |
| 6 77777777777777777777777777777777777777 } |
| I |
L | |
| I I
! 1 1 !
L ——__ L O ____ 4 ___ I

Figure 41271 Sequence diagram to show the interaction between a user and the system
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5. Implementation

This chapter wilbegin by describinthe system architecture that has been used, followed by
the detailegrocess of implementation that has been takanh of the detailed descriptions,
will discuss the key classes and functions and how they relate to the architecture.

5.1 Parser

The proess of implementing the parser involved the creation of a core class, along with a
number of specific parser classes and data types. The core class SQLGen has been
implemented to handle the insertion of data into, and querying of, the database. Specific
paser classes have been implemented for each text file, and have a corresponding process
function within the SQLGen class.

As was discussed in the design chapter, each of the movies should be identified with a unique

ID. Each of the parsers except the MeRarser will need to know the ID of the movie they
relate to in order to insert into the databa
function lookupMovie() to lookup the ID of a specific movie based upon the title, subtitle,

year and type.

Each of these parser classes includes a function that will open a specified file, to allow each
line of the file to be read. In addition to this each parser class has a function and associated
data object, to extract the relevant information from eactolfitieis text file. As discussed in

the design chapter, this function will use String.split() to parse each line, and this will be
according the specified format each file.

The UML diagram below ifrigure 513 shows the composition of the Parser class, the
6SQLGend class to the right and the individu

The MovieParser class will parse an IMDB movie text file, and wilboua Movie object

type for each correctly parsed line. This object is then passed to the appropriate process
functioni processMovie() to be inserted into the database. Other parsers such as the
GenreParser work in the same way, albeit with a differerdtfon- parseGenre().

These other parsers can instantiate the MovieParser class and use the parseMovie() function
to retrieve the movie information. This movie information can then be used to call the
lookupMovie() function in the SQLGen class, to e the ID of the movie. It is necessary

for other parsers to be able to call parseMovie(), so that the data that uniquely identifies a
movie within each text file, can be extracted. Once this has been extracted the ID of that
movie can be looked up, artketother parser can call its relevant process function to add the
item to the database.
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Parser
Flename GenreParser
1 > —
+processHle() 1
+parseGenre()
MovieParser SLGen
-host
1 @ -db
Flename O—{*ProcessFile( 1 *  |-user
+parseMovie() owd
P O MySQL Connector
. N +processMovie()
1 .
: +processDirector ()
. +processActor()
ActorParser * +processActress()
+ookupMovie()
1 >—
Flename O |*ProcessHle() 1
+parseGenre()

Figure 5.137 UML class diagram showing the parser component

The SQLGen class contains a process function for each of the text parsers, to allow the
passed object to be inserted into the database. This class has several global attributes to
represent the database connection details, and uspeepaged statemenfisr each SQL
guery / operator. An interface to the MySQL database component is achieved using the
supplied MySQL connector. Using this interface allows operations to be performed on the
database, and results to be returned as result sets.

Within the procss function the attributes from the passed object are retrieved using the get()
methods. They can then be inserted into theppepared statement using the setAttribute()
function. Another functiofi lookupMovie() also works in the same way with statermeinid
retrieving attributes from the passed object. Thesgpmpared statements can then be
executed through the connector, and if appropriate then a Result Set will be returned.

Initially pre-prepared statements were not used in this class, standagit8ised queries

were instead used. The insertion of small numbers of records into the database was largely
successful with this technique, problems only occurring when large files were parsed. When
parsing the large IMDB text files, memory usage wounldease until it was fully utilised and
crash the host machine.

After investigation it turned out that the use of individual String based queries were

remaining, each insertion adding to the amount of memory used. More investigation revealed
that MySQL dd not release the memory after this kind of INSERT. The use ofrepared
statement seemed to remedy this problem possibly because only one statement is used. Only
the values of that statement being changed each time.

To allow the easy use of the Parsemponent a command line interface has been provided

that allows each of the parsers to be executed. The command line interface provides a list of
parsers that are available, to allow the user to select one. Once a parser has been selected the
user is pompted to enter the path to the file location. A screenshot can be $agarm 514

below.
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C:sUserssJareth~Desktop“~IMDB Final Release“App~Parser>java —jar Parser.jar
Parzer List
— Movies
— Ratings
Genres

Actors
Actresses

1

2

3 Directors

4

5

e arser to use:

5

Figure 5.147 Command line interface to allow users to select a parser to use

5.2 Database

The database data store has been implemented using MySQL as specified in the design
chapter. An updated was produced, to accurately portray the subset of IMDB text files that
have been used \ih the system. This schema was produced using the MySQL workbench

and has been used to directly model the database. The use cases have identified two distinct
users of the system as a visualiserUser and parserUser, each with different requirements of
thedatabase. Each of these users has had a user account created with differing roles to ensure
security and integrity.

The updated schema along with an associated SQL create script with the relevant user
accounts and roles has been used to directly setup the database, and candraedngrite

working documents heréttp://www.lancs.ac.uk/ug/disleyj/index.html (2 fina ool = %
Enter Search Terms
5.3 Visualiser Movie:
As part of the design in chapter 4 it was decided that the ProcEssing Actor:
environmeniould be used to produce the visualisation. The Actress:
implementation of the visualiser consists of two key clessleng with a Director:
number of object classes. The diagram shown beldvigure 515 shows Genre:
the two key classes, along with associated relationships aatioios. Year:

Choose Year Range
o MySQL Gonnector d

Min Year

Visualiser O

Visualiser 1900 1930 1960 1990

-QueryResult
-aGroups
-attributeSelection
-tableSelection

1900

-restrSelection ControlGui Max Year
-previousQueries c 0
+setup() +ControlGui()
+connectionDialog() +processQuery() 1900 1930 1960 1990
+connect ToDatabase() 1 1 +processComponents()
+drawData() +resetWindow() AL
+performQuery() +actionPerformed()
+rawAre() stateChanged() Select Type(s)
+getCoPoint()
+getlinelength() Movie v Video Game
+sOnLine()
+mouseQicked()
+mouseMoved() Select Attribute(s)
Segment 1 Title -
Figure 5157 UML Class diagram of the Visualiser component i ] v
s . . . . Segment 3 Genre v
Within the visualiser component is the ControlGui class, the purpose
Segment 4 Rating A

which is to allow a user to specify a query. This class uses a Java Sw

Search Clear

10 Processing Environmenhttp://processing.org/about/- Accessed 20/03/2011

Figure 5161 Screenshot showing the
implemented ControlGUi
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interface and components to provide a graphical user interface (GUI), that a user can
manipulate in order tgpecify a query. The list of attributes collectively contained within the
database is represented with components. The screenshot stagurén516 below shows
the implemented GUI.

To allow a user to submit a query the Search button is provided which calls a number of
functions, in order to visualise the result.

5.3.1 drawData()

The deign chapter discussed a technique for visualising relationships, by placing relationship
attributes around a circle. Attributes are represented around the circle as angles 86énh 0
degrees. A relationship consists of a set of angles and associatddhlivn between.

The process of visualising a set of relationships is contained within the drawData() function.
The process that this function uses to visualise these relationships is detailed below:

Obtain a data set using a ftefined query.

Retriewe the set of relationships present in the data set.

Draw circle to allow attributes to be shown around circumference.
Draw unique attribute names in groups around circumference.
Draw lines to join attributes around circumference of circle.

1 Redraw custom btton components

= =4 =4 -4

Also shown belowin Figurel7is a screenshot of the main view of the implemented
visualiser:

exampleTangent = b

Figure 171 Screenshot of main view of implemented visualiser.
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The size and location of the circle that will be used to visualise the relationships is specified
as Rad, x and y. Rad representing the radius of the circle and (x, y) representing the centre
point of he circle. Each time drawData() is called the canvas is cleared by setting the
background to black, and the circle isdmawn using the ellipse() function.

Queries are be generated either by specifying values using the components of the ControlGui
class,or by interacting with the visualiser. If the ControlGui is used to specify a query then
the following functions are called in order to generate a query.

{1 processComponents();
T processQuery();

Interaction with the visualiser is possible either by hoverimglioking over a visualised line,

or by clicking on one of the custom buttons. To enable this interaction a list of all of the lines,
and separate list of all the buttons that have been drawn is maintained. Each of the items in
these lists has a unique,|Bnd a corresponding action. The mouseMoved() function allows
mouse movement to be recognised. The result of movement is that the lines list is looped
through, and the isOnLine() function called to see if the mouse is hovering over a line. If the
mouse obver a line then that line, and all lines related to that attribute are highlighted.

Similarly the mouseClicked() function initialises a loop of line list to see if the click is over a
line, and loops through the button list to see if the mouse is dugtan. If the mouse is over

a line then the specific attribute value is fed back into the restrSelection Vector. The
processQuery() and drawData() functions are then called to execute the newly modified
guery, and change the display. The result of thesadeing within the bounds of a button is
that the associated action is performed.

Once a query has been generated the performQuery() function is used to retrieve a ResultSet,
containing the results of the query. The number of columns present in th&éSee®sul

calculated so that the number of attributes can be found. Two custom objects have been
created to allow attributes to be stored and grouped: Atrltem and AttributeGroup.

The Atrltemobject simply stores an attribute name and associated angle. The AttributeGroup
contains a number of Atritem(s) within a Vector, as well as a name, colour, startAngle and
angle interval. Before the relationships can be identified, the same number of
AttributeGroups as columns are created and named appropriately.

Each row of the ResultSet is looped through, and each attribute value is added to the
associated AttributeGroup in the process detailed below. The first part of the process of
adding to a group i® check that the value does not already exist. If the value does not

already exist then an angle is calculated by taking the last angle (start angle if empty) and
adding the value of the interval. The interval and the start angle are specified whenufhe g

is created, the last angle being updated as items are added. Currently each of the attributes is
related back to the title of a movie, meaning that it is necessary to call drawArc() when every
time a relationship is found.
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With this approach the AitbruteGroup(s) act as a way of assigning angles to attributes, and
ensuring that no duplicate relationships are shown. The downside to this approach is that
processing sorting and altering of the angles cannot be completed once the groups have been
populatel. These issues will be further discussed in the evaluation and conclusion chapters.

5.3.2 processComponents()

There are a multitude of components which make up the GUI for the ControlGui class, all of
which directly relate to the attributes within theadsmse. This function goes through each of
the components and adds corresponding entries within the Vectors of the Visualiser class.

5.3.3 processQuery()

The structure of a MySQL query has been detailed in the design chapter, however it is
necessary to pride a method that will allow these kinds of queries to be generated. It is
primarily necessary so that the ControlGui class can generate queries based upon the values
of the components. In addition to tlitiss necessary for dynamic queries to be generated

when a use interacts with the visualiser.

To facilitate this several String Vectors have been used to store the attribute selection, table
selection and any query restrictions that have been specifiesk Vieetors are stored within

the Visualiser class and globally accessible by the ControlGui class. When adding attributes
or restrictions to these Vectors, it is important to ensure that

1 <String> Vector attributeSelection Attributes such as: movieTélor genre

i <String> Vector tableSelection - Table such as: movie or genre

9 <String> Vector restrSelection - Restrictions such amovielD =
genre_Movie_movielD

The processQuery() function of the ControlGui class loops through all of thesws/acd
produces a query in the following way:

ASELECT (<attributeSelection>) FROM (<tabl esS

ASELECT (movieTitle, genre) FROM (movie, gen
genre_Movie_movielD);o

5.3.4 drawArc()

This function is a kepart of the visualiser and uses functions from the Processing
environment, to draw a line between two given angles, around the visualiser circle. The
radius and the centre point of the visualiser circle are given as rad and x, y. To do any form of
graphicadrawing within the Processing Environment it is necessary to ueglatate

points. The getCoPoint() function is used to convert between angles-andirtate points.

The function to draw a line between two point is line(x1, y1, x2, y2), therdioates (x1,

y2) and (x2, y2) being the result of the getCoPoint() function for angleA and angleB. Labels
for each attribute (labelA, labelB) are printed to the screen with the text() function. They are
then rotated, in relation to the circumference of ihgdec
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5.3.5 getCoPoint()

The getCoPoint() function will convert an angle around a given circle inteoadooate

point, given the centre point and radius. Theotinates can be worked out by calculating,
the radius of the circle multiplied by the Séilangle about the centre (X, y). The values of
angleA and angleB are worked out in relation to the lines of x and y. See the example
calculations below, along with the diagranfigure 518 below:

x = rad * sin(radians(angleB));
y = rad * sin(radians(angleA));

),
45°

/ = Figure 518

5.3.6 isOnLine()

The purpose of this function is to calculate whether-ardmate point sits on a given line,
specified as two cordinate points. In order to calculate if a given point is on a line, it is first
necessary to calculate the formula for the line. The farotih line is given ag=mX + b

and can be calculated for a line (x1, y1) (x2, y2) as follows:

y=mX+Db
mX = ((y1i y2) /( x1i x2))
b =(mXiy)

The values of the given point (gX, gY) can then be substituted into the formula to calculate
whether thegiven point lies on the line. To allow for the inherent inaccuracy between the
drawn lines and the mouse location, a buffer of several pixels either side of the line has been
used. This ensures that that interaction with the visualiser is correctly issbgn
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6. Evaluation

6.1 Evaluation plan

An essential part of any project is an evaluation of the outcome, in comparison to the original
requirements. This is essentialtatthe questionhow welldoes the system mettie

requirements can be answered. The outcomea®optbject has been evaluatedsaveral

different ways, different for each part of the system. Evaluating the parser / data storage part
of the project involved implementing a test plan, to ensuretieatdrrect data is parsed and
stored from the text files. The visualiser has been evaluated by performing a user study, and a
self-evaluation the HCI experience in accordance with Nielsons 10 usability heltigtics

further discussion of the evaluation tmeds and the results will be carried out for the parser

and visualiser.

6.2 Parser Evaluation

Evaluating the parser involved producing test plans to ensure that the data read from each of
the text files corresponded to what is actually contained inlehél'd assist with the testing
process a Java unit testing packagénit? has been used. This package allows tests to be
identified with tags such as O0@Test 6, and
6assert Equal s () 6 f wnexedutedthe resullsare displayed dl filuresa v e
and fully reported.

Testing of each of parsers initially involved randomly choosing at least five lines, within a
subset of the files. With this test data a plan was created, so that the actual rekllis co
compared to the expected ones. Test plans for the MovieParser and the GenreParser follow,
along with the results as shown belowfmble 61 andTable 62.

Table 617 Test plan and results for the MovieParser.

Test ID TO1

Purpose To test whether the MovieParser correctly parses text files.
Requirements| RO1, R02

Met

Pre- Test is setup through JUnit

Requisites

Test JUnit test should shall be setup to call the parseMovie() function with t

Instructions | test data as an input. The test is successful if majority of each of the
expected results match the returned valuéisimthe Movie object.

Test Data: 'Saving Private Ryan': Boot Camp (2004) (V) 2004
"The A-Team" (1983) {Labor Pains (#2.8)} 1983
Punch and Judo (1972) 1972
No More Killing (2008) (TV) 2008
"Jensen!" (2002) {(2006©2-20)} 2?77

Expected Title: 'Saving Private Ryan': Boot Camp
Results: SubTitle: n/a
Year: 2004

11 Referencedhttp://www.useit.com/papers/heuristic/heuristic_list.hemI23/03/2011
12 Referencedhttp://kentbeck.github.com/junitn 23/03/2011
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Type: \

Title: AThe eMmmo
SubTitle: Labor Pains(#2.8)
Year: 1983

Type: n/a

Title: Punch and Judo
SubTitle: n/a

Year: 1972

Type: n/a

Title: No More Killing
SubTitle: n/a

Year: 2008

Type: TV

Title: "Jensen!"
SubTitle: (2006:02-20)
Year: 2002

Type: n/a

Pass Status

Pass

Partial

Details: All JUnit tests passed

Table 62 - Test plan

and results for the GenreParser.

Test ID

T02

Purpose

To test whether the GenreParser correctly parses text files.

Requirements
Met

R0O1, RO2, RO3

Pre- Test is setup through JUnit
Requisites
Test JUnit test should shall be setup to call the parseGefuragtion with the
Instructions | test data as an input. The test is successful if majority of each of the
expected results match the returned values within the Genre object.
Additionally the test is successful if the correct movielD is within the Gé¢
object.
TestData: Chuck's Angels (2003) Comedy
The Bank (2001) Thriller
Call of Story (2002) (TV) Documentary
American Hero (1997) Comedy
The Last Apostle (2009) Fantasy
Expected movield: 103272
Results: Genre: Comedy
movield: 527226
Genre: Thriller
movield: 89391
Genre: Documentary
movield: 34580
Genre: Comedy
Jareth Disley Page30o0f 57




movield: 554121
Genre: Fantasy

Pass Status s Partial Eail

Details: The movield of Call of Story was not recognised.

The completion of testing for the MovieParser and the GenreParser has revealed only a single
failure that was related to looking up the ID of a movie. Further investigations have revealed
that the error is within the lookupMovie() function, but no exaaseacan currently be

found. All automated tests within the MovieParser have been successfully completed, with

the expected results matching the actual. Although one of the tests in the GenreParser failed
the rest of the tests all passed, which represemggarity thus satisfying RO1 and R02 of the
requirements.

6.3 Visualiser Evaluation

Evaluation of the visualiser has been approached form a different perspective as the
requirements for the visualiser are more abstract relying on the perspective of the user. For
this reason a user study along with a heuristic analysis of the usabiktybam chosen.

These will allow effective evaluation of the visualiser against the original requirements.

6.3.1 User Study

The purpose of a user study is to analyze the way in which a user or group of users interact
with a particular system. Typically aer study involves users performing a set of tasks, with

an observer watching and noting interaction with the system. In the context of this project a
user study has been combined with a questionnaire, to remove the need for an observer. This
has been dongo that the system and user documentation can be independently evaluated.

A set of tasks along with supporting questions has been produced. These have been produced
in line with the guidelines below. Every care has been made to ensure that the gaestions
clear and notteading.

Simple tasks to introduce the user to the system.

More advanced tasks to see gauge user understanding of visualized data.
Get general opinions in relation to the usability and aesthetics of the system.
Allow small amount of detiled feedback further opinions, new features

E N B

This user study was setup to allow a user to independently download and run the Visualiser
according to a supplied user guide. The provided user guide details all of the features of the
Visualiser, while dexibing the process of completing common tasks.

Copies of the returned questionnaires have been inclid@dilong with a copy of the user
guide in ?.

Shown below ifTable 63 andTable 64 are a synopsis of the results of the user study
guestionnaires.
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Table 637 User study direct questions results.

Task No. / Expected
Question A P User 1 User 2 User 3 User 4 User 5 User 6
No. nswer(s)

1.1 Action Action, Action, Action, Action Comedy, Action
thriller, thriller, thriller, fantasycrime,
adventure, adventure| adventure horror, drama,
horror adventure,

thriller, action

2.1 1983 1983 1983 1985 1985 1985 1985

2.2 Miyamoto Miyamoto Miyamoto | Miyamoto | Miyamoto | Miyamoto Koizoumi

3.1 Action Action Crime Crime Action Action Action

3.2 2003- 2009 2003- 2009 | 1992- 1992- 2003- 2003- 2009 2003-

2007 2007 2009 2009

4.1

4.2 YES YES YES YES YES YES

Table 641 User study opinion results.
Experience User | User | User | User | User | User Average

1 2 3 4 5 6 9

Amount and quality ofeedback Find Tool 9 8 8 7 8 8 8
Amount and quality of feedbaclkDirect
Interaction- Visualiser 9 9 8 8 9 v 8.3
Ease with which relationships are represen 10 9 8
Overall aesthetics 8 10 8 8.6

The first two questions were aimed to get the user used to using the system and also to see
whether how users interpreted the visualized data. The results of the first que$abiein

63varied considerably, which could be an ind
a review of this question the reason actually appears to be the result of confusion as to the

ordeing of the task.

The results for the rest of the directed questions appear to indicate that users can easily learn
to use the system. They also indicate that a majority of users perceive the visualised data as
expected. Shown in the final question.2is that 100% of users have said that the visualiser
could be a useful tool to find relationships between movies.

Of the opinion results only one user indicated that relationships were not easily represented,
although the rest of their fdback was as wad be expected.. Some of the users indicated

that there was an issue searching for actres
investigations have revealed a naming confusion within the code for this that has been fixed.

6.3.2 Heuristic Analysis
One of he ways that the usability of an application can be measured is through heuristic
analysis. This process involves comparing interaction with the user interface to a set of pre
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defined heuristics, such as those by Jakob Ni&lsEach heuristic has been &zzd and
given a rating, along with a rationale for the rating as showialie 65.

Table 6571 Results of heuristic evaluation.

Heuristic Description Rating Notes / rationality
107
Outstanding
1- Poor
Visibility of system status 8/10 Relationships groups are highlighted

when hovered over.

Match between system and reg 8/10

world

User control and freedom 6/10 User is free to specify a new query at
any time,

Consistency and standards 9/10 Menus throughout visualiser and

documentation consistent Standard si
and colours are used throughout.

Error prevention 6/10 Limited error prevention.

Recognition rather than recall | 7/10

Flexibility and efficiency of use| 6/10

Aesthetic anaminimalist design | 8/10

Help users recognize, diagnos( 6/10 Users can 6égo bac

and recover from errors selections can be cleared.

Help and documentation 8/10 Clear user guide is provided for the
client application. No built in help
function.

The overall usability rating of this application is good at 72%, however some of the heuristics
have identified some areas that could be worked on. User control and freedom as well as
flexibility and efficiency have been given a rating of 6/Ihis is because some users may

find the visualiser view inflexible and have limited customizability. The heuristic analysis

has identified error protection to be limited, especially when specifying queries. A result of
this is that incorrect querieseasometimes submitted as a result of bad input, or incorrect
query processing. This issue appears infrequently, but is still an issue. These issues will be
further discussed as part of the conclusion and further work that can be done.

6.3.3 Evaluation tlhoughts

This testing as part of the evaluation has allowed all of the requirements to be analyzed
against the prototype system. A majority of the requirements have been adequately met,
although further work is needed to ensure that erroneous data is mittedlas a query.

13 Referencedhttp://www.useit.com/papers/heuristic/heuristic_list.homI23/03/2011
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7. Conclusions and further work

This chapter concludes the work that has done on this project and discusses further work that
could be completed, should further time be available. Firstly the outcome of the project will

be discussediterms of good and bad. Further work that could be completed if more time

was immediately available is also discussed, followed by a description of evolution of the
project in the longer term.

7.1 Outcome

The overall outcome of the project has been positive as a majority of the requirements have
been met, although there are areas which could be improved. Specific outcomes will be
discussed in the relevant sections below.

7.1.1 Parser

The parsing of text files has mainly been a successful process, this is because most of the
information from the files was successfully obtained. This process did have several issues in
relation to looking up the ID of a movie, although these seem torfmvdseen resolved.
Performance has been an issue in this area, partly due to the parsing technique. The upside is
that this task only needs to be completed once, or when the text files change.

7.1.2 Visualiser

Choosing an aesthetic pleasing visualiser avakallenging task, and the decision to choose
the circlei arc was good. This was because many considerations such as aesthetics,
complexity and usefulness were all taken into consideration. Overall the outcome of the
visualiser is very positive and aasdhetically pleasing visualiser has been produced.

Many users of the user study noted that the overall aesthetics were good, but interaction could
sometimes be inconsistent and unresponsive. In face of these problems the general opinion
has been good.

7.2 Further work

No project is ever truly complete this oiseno differentThere is always room for
improvement and additional features. This section will discuss some of the short term work
that could be completed if more time was available now. Iniaddo this a discussion into
how the project could evolve in the longer term will be presented.

7.2.1 Short term

In the short term several there are several ingareents that have could be mademprove

the user experience. The first is to locallyleasome of the database, to reduce load on the
central database server. This could improve the responsiveness of queries, taking advantage
of the local processing power. Another is towerk the way that a retrieved data set is

sorted, to reduce errorsato allow greater customizability. Currently when the data set has
been sorted, it is not possible to then alter the values. This means that the locations of the arcs
cannot be dynamically changed through user interaction, meaning that the whole view must

be redrawn.
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7.2.2 Long term evolution

If another year was available for further development there are several longer term ideas and
improvements that could be implemented. One such idea is to increase the amount of
information that is stored in the dhiase, by creating parsers for the remaining IMDB files.

This would result in a greater selection of available attributes allowing further relationships to
be explored by a user. Another of the longer term ideas is to provide a mechanism for users to
manipulate the view further. This could include allowing a user to change physically move
visualiser, and to drag and drop attributes onto the screen to visualise them.

All of these ideas would require further work and planning and as such are designated as lo
term evolution goals.

7.2.3 Start again?

If the project were to be started again from scratch there are several things that would be done
differently. These include performing more design work into mapping the data set onto the
visualiser view. Many ofhe problems identified have been as a result of this mapping, which
with more thought could have been avoided.

Another of the changdbhatwould be made is to perform more research into different parsing
techniques, and maybe move over to script basesinga The method chose to parse the text
files was simple and effective, but was not very extensible and could not be dynamically
loaded. This technique could have saved a log of time while parsing.

7.2.4 Final Thoughts

The project has met a majority thie origiral requirements and objectivesat it set out to
achieve A lot of new and interesting visualisation techniques have te==arched, as well
asseverakext parsing techniques

A lot has been learnt about the challengestafingand processig large data sets that
formedthe basis of the project. These challenges were overcome with a simple parser that
had a low overheadnd arefficiently indexeddatabase that could store the data.

Personally | havéearnt a lot throughout this project especially time management. Efficient
time management was critical to ensuring that the project kept on track, and my time
management has developed throughout the course of the pFajeber to this | have

learned bw important good planning and design is, as failure to can generate significantly
more work down the line.
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9. Appendices

Appendix AT List of IMDB files and attributes
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File Names
(.list)

actors

actresses

certificates
color-info
directors

distributors
editors

genres

keywords

language
movies
plot

producers
ratings

releasedates

taglines
writers
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Appendix Bi Regular Expression (REGEX) Cheat Sheét

wfals regularexpressions

Anchors

Start of string
Start of string

End of string

End of string

Word boundary
Mot ward boundary
Start of ward

End of word

Character Classes

\C Control character

\s White space

\S Not white space

\d Digit

\Oo Mot digit

W Ward

A Mot ward

iV Hexadecimal digit

\O Octal digit

POSIX

[:upper:] Upper case letters

[:lower:] Lower case letters

[:alpha:] All letters

[:alnum:] Digits and letters

[:digit:] Digits

[:xdigit:] Hexadecimal digits

[:punct:] Punctuation

[:blank:] Space and tab

[:space:] Blank characters

[:cntri:] Control characters

[:graph:] Printed characters

[:print:] Printed characters and
spaces

[sward:] Digits, letters and
underscare

Assertions

=

#

Te=

N= gr ?=!
7>

()

201

P

Lookahead assertion
MNegative lookahead
Lookbehind assertion
MNegative lookbehind
Once-only Subexpression
Condition [if then]
Condition [if then else]
Comment

Thank you for visiting www.KyleYu.com

* 0 or more
+ 1 or more
? Dor1l
13 Exactly 3
13, 3 or more
13,5} 3, 40r5

Quantifier Modifiers

"x" below represents a gquantifier
x? Ungreedy version of "x"

Escape Character

Y Escape Character

X v 3 — @

Metacharacters {must be escaped)

o

T T AN

[ .
{ *
\

I

=

Groups and Ranges

Any character except

new line (\n)
(a|b) aorhb
(...} Group
(P:...) Passive Group
[abc] Range (a or b orc)
[~abc] Mot aorborc
[a-q] Letter between a and q
[A-Q] Upper case letter
batween A and Q
[0-7] Digit between 0 and 7
\n nth group/subpattern

Nate: Ranges are inclusive.

Pattern Modifiers

Global match
Case-insensitive

Multiple lines

Treat string as single line
Allow comments and
white space in pattern
Evaluate replacement
Ungreedy pattern

= m

Special Characters

\n MNew line

\r Carriage return

A Tab

W Vertical tab

WF Form feed

Yo Cctal character xxx

‘xhh Hex character hh

String Replacement (Backreferances)

in nth non-passive group
32 "xyz" in [/~ (abc(xyz))$/
%1 "xyz™in J~(Piabo)(xyz) S/
% Before matched string

%' After matched string

5+ Last matched string

8 Entire matched string

Sample Patterns

FPattern

([A-Za-z0-9-]+)

(L2 Na{121Nd{4]})
([~vs]+(7=\.(ipg|giflpng))\.\2)
("[1-81{13$|~[1-4]{1}[0-9]{1}$|~50%)
(#7([A-Fa-fO-91){3}(([A-Fa-f0-91){3})7)
((P=."\d)(?=*[a-z]}(?=."[A-Z]).{8,15})

(w+@[a-zA-Z_]+.[a-zA-2]){2,6})
(=020 = 1+ 00=)

MNote: These patterns are intended for reference purposes and have not been
extensively tested. Please use with caution and test thoroughly before use.

Will Match

Letters, numbers and hyphens
Date (e.g. 21/3/2006)

jpg, gif or png image

Any number from 1 to 50 inclusive
Valid hexadecimal colour code
String with at least ane upper case
letter, one lower case letter, and one
digit {useful for passwaords).

Email addresses

HTML Tags

1 Taken fromhttp://kyleyu.com/?q=RegqulaExpressiongheatsheetvl on 24/03/2011
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Appendix CT Reverse engineered ER diagram

IMDB Data Visualisation i Entity Relation Diagram
Based upon an initial analysis of the IMDB text files
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Appendix D1 Project Proposal

VIMDB : Constructing a Visualisation for the Internet Movie Database

Project Proposal
Jareth Disley

Abstract

The Internet Movie Database (IMDB) is one of the best known internet databases containing information about

thousands of films and TV shows from around the world. The IMDB among other methods provides this data in

textual form. This report presents a prs@lofor a project in this area with particular emphasis on data visualisation,
and component rasability.

Project Aims
1 Toreverse engineer /-teesign an ER diagram of the schema
Design an XML document format to represent the textual data
Create a compamt to convert textual data into the above format
Create a component which reads the above format and loads into a DBMS
Research, design and create an aesthetically pleasing data visualisation

= =4 —a A

Project Phases
1 Analysis of the underlying data and design ahponents to convert to XML
1 Design / Implementation of database as well as database loading
1 Research / design / implementation of data visualisation

The expected outcomes of the project are an application that allows the complex data of the IMDB tdiderhiisua
a useful and elegant way, as well asisable components should the underlying data change.

1. Introduction
This project will be focussing on visualising the complex textual representation of the IMDB so that the relationships
within it can be exgred more efficiently, and with more functionality than the standard web interface of the IMDB.

The proposed system will include a data visualisation component which will allow the data from the text files to be
represented visually, so that the relasioips between data can be easily shown. Possible developments should the
project progress well could include additional functionality such as the ability for films to be suggested to a user bas
on preferences and other heuristics. Other developmentsicciude the ability to automatically source images when
representing films and include this as part of the data visualisation.

The next section in this report will talk about the background of the IMDB and data visualisation techniques to set th
scene for the rest of the report. The proposed project is spliim® and ObjectiveandMethodology The
methodology section will&scribe the type of software engineering approach that will be used.

The evaluation section will discuss the ways that the system can be evaluated in order to find out if the original aim:s
and objectives have been met. In the programme of work sectibnaskowill be described in terms of how long it
will take so that a plan in the form of a Gantt chart can be produced as an overall schedule of work.

The penultimate sectidnResources Required will discuss what resources are needed in order to irhghemen
project. The report ends with a set of references.
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2. Background

The IMDB is a database which contains information about movies and TV shows, as well as Computer games. The
main interface for viewing information allows users to search for a speti#iotiselect from a set of common list
suchasi Top MOAAwWluer ss generated and sent to the Database Management System which then returns a full
empty set of information back to the user. The returned list will typically only have a small ashodatmation in

relation to each of the results therefore it is hecessary to choose a specific result in order to generate another query
retrieve more detailed information.

The diagram below in Figure 1 diagrammatically shows how a user typiti@hacts with the system.

Query Result(s) 2 . Iron Man 2 (2010

T.o.v:‘.f..., — Query 3 a Bobin Hood (2010
Too DBMS =

 Movies 4 2 otters to Miiet (20
"VI ¢ ‘.'.“uw 5 & Ticket Ouery

- -
My Movie
DVD & Blu-Ray Specific

Independent Fim Result

ron Man 2 2010) iweam

*hotos
Diagram showingypical user interaction with the IMDB web interface, anc v
the underlying queries and responsibsit are generated Jser Rating

Figurel9:

AOVIEmeter: © Down 50% n popularty

Yirmetor

Currently a web
interface is used timteract with the IMDB and server side code deals with communicating with the DBMS to display
information. There are often large amounts of information associated with different titles and relationships can be
explored by clicking on links within the displed information as can be seen in Figures 2 and 3.

Relationships are explored through the use of hyperlinks which jump to a new page where a query may be generat
to retrieve further information. This approach of using hyperlinks to explore informatitredMDB means that the
relationships are not represented visually, and can allow the user to lose track of where they are in relation to the
original data.

Currently the web interface is the only way to explore the information and relationshipsMDien some form of

visual environment. The data within the IMDB is kepttamlate by allowing people to submit information about titles
which should then be checked by operatives and submitted to the database. Text files that are provided by the IMD
are released regularly, however they may not be &se dpte as their live database.

An example of an early (1995) dat a Wkislumk whkcbhalowedn f o
large amounts of data from a DBMS to be represented uStayfield display and manipulated with AlphaSliders

and other controls. The controls within the application allow queries to be dynamically generated and sent to a DBM
with the result being displayed in a Starfield display. fitlei | mF conoldieasilydepresent many thousand records

but not display very much information about each of them unless they were explicitly selected to be displayed in the
information box. An improvement to this could be to display more information in relation to a smaller wdmber
records to allow the user to make more informed decisions and an exampl@é df thd mF tan lobedounal in

Figure 4 below.
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There are currently several legacy applications which make use of the provided IMDB text files however they are
command line &sed and do not provide any data visualisation. When using the text files it is necessary to regularly
parse these files in order to ensure that the application that relies upon it can betkeatdtap

Iron Man 2 (2010) vz mDbPro »

i

The Internet Movie Movies + TV v News v Videos ~

Videos (s

Photos (see all 190 | slideshow)

Genre: Action

Most Popular Action Feature Films

1. Robin Hood (2010)
0verview The story of an archer in the army of Richard Coeur de Lion who fis
invaders and becomes the legendary hero known as Robin Hood.
User Rating: o b 0 & 6 & 7.5/10 43.015 votes Dir: Ridley Scott With: Russell Crowe, Cate Blanchett, Matthew Mac

Action | Drama

MOVIEmeter: @ Down 50% in popularity this week. See why on #1DbPro 2.

Iron Man 2 (2010)
Billionaire Tony Stark must contend with deadly issues involving the

Director: Jon Favreau friends, as well as new enemies due to his superhero alter ego Iror
Dir: Jon Favreau With: Robert Downey Jr., Mickey Rourke, Gwynet!
Writers (WGA): Justin Theroux (screenplay) Action | Adventure | Sci-Fi | Thriller
Stan Lee (Marvel comic
See more(» ) 3. Prince of Persia: The Sands of Time (2010)
Based on the video game, which follows an adventurous prince wht
: i 3 princess to stop an angry ruler from unleashing a sandstorm that ¢
Contact: View com / contact information for Iron Man 2 on —lMDbP Dir: Mike Newell With: Jake Gyllenhaal, Gemma Arterton, Ben King
Action | Adventure | Fantasy | Romance
Release Date: 30 Apfil 2010 (UK) See more »
4. l""' il Kick-Ass (2010)
Genre: Action Ndventure | Sci-Fi | Thriller See more » IAREY Dave Lizewski is an unnoticed high school student and comic book
By to become a super-hero, even though he has no powers, training o

Figure 3:Screenshot of the Genre category on the IMDB web interface aftel
using the hyperlink from the movie interface Page(re 21 eft)

Figure20 (Above): Screenshot of a typical movie information page on the IMDB w
interface with the Genre relationshipyperlink highlighted.

5]

Popularity
[x9 - -
8 -
= - =
_ Title
F — ALL
- - - || — .
7 - ABCDFGHLMNPR S T W2 Flgure 4 (Left)
i - = — Actor : ALL
e - A | |— e aA « Jo-
6 - - - A8 C DFGHIKL FRS TWZ { ONBSYa K2 27T GSZ)Kf{YGBﬂ(WW@FNQNNl )/Qa
- - ﬁtrew Starfield display in the centre, an information box at the bottom
AB € DFGHKLM PRS TWZ and AIphaSIIders and controls to the rlght
5 Witches of Eastwick, The Director : Miller, George
Bl GTA Miller, George Year 1987 &0 =
Country: USA Language: English o33 @ DREAGLE S W
4 | Actors: Actresses: 105 Length 231
| A
Nicholson, Jack Cher - e
3 Jenkins, Richard Sarandon, Susan Ratings I G PG
Joakum, Keith Pfeiffer, Michelle _(PG-13 W R
Struycker, Carel Cartwright, Verol Films Shown: 210
- " 0
1960 1965 1970 1975 1980 1985 1990 1995

dl. T4l Yearof Production

ALL -- Music | Action |- Sci-Fi | Western|

Copyrigtt (C) 1993 HCIL

3. The Proposed Project

The overall aim ofhe project is to produce a data visualisation for the IMDB that makes it easy to explore
relationships between data. Another of the aims is to hawsaigle components within the system should the
underlying data change.

3.1 Aims and Obijectives

3.1.1Text analysis and conversion components

The first part of the project will involve reverse engineering the IMDB data so that an entity relationship diagram of
the schema can be produced; to allow for a full understanding of the relationships betwetn thmdg be

necessary to rdesign the schema to make it more efficient or so that relationships can be better represented for

Jareth Disley Page42of 57



additional processing into. Should the schema kkesigned then an additional component can be created which will
modify theexisting text files to meet the new schema. One of the aims is to hasabie components so should the
underlying data change (i.e. data other then the IMDDb) the visualisation will still function. This can be achieved by
adding an extra layer of absttian between reading the data source and the loading of data into a DBMS using XML.
This abstraction means that the data source will first need to be converted to XML and then before being loaded int
an appropriate DBMS. The process of using XML as arimediately means that should the underlying data change
all that will be needed to change is the process of converting the source data into XML as well as a small
configuration file for specific data filtering.

Once a better understanding of the undegydata has been achieved then an XML format can be devised which will
allow full representation of all of the data from the text files. This format will be represented in the form of an XML
Schema(s) which can then be used to validate the XML produaedtieocomponent which converts textual data into

XML. The reason XML is to be used is so that components within the system caundael rhould the underlying

data change with a requirement to only change the way that the data is converted into XML.

Thenext component is necessary to allow the conversion of textual IMDb data into the XML specified format to alloy
for entry into the DBMS. This process will involve creating a component that will parse each of the text files into an
equivalent XML files thameet the schema. This would be achieved by creating a Java application which would pars:
each line of the files and produce an XML document.

3.1.2 Database Setup / Loading / Health Checking
In order to load these XML documents into a DBMS another oot must be created that can parse and load them
into the DBMS.

There are many different types of DBMS that are available today most supporting the Structured Query Language
(SQL) for querying the database. SQL allows complex queries to be perforraethtabase with a single command,
allowing the application to concern itself with the results. MySql is such an example of a DBMS that supports SQL
and is easily linked in with Java as below.

This component could take advantage of built in methods witlhimy DBMS such as MySql which allows XML files

to be directly loaded so long as tables and columns are correctly setup. There are also other XML parsers which ca
used for similar purposes to allow XML files to be parsed and interpreted. The MySqttmmallows Java

applications to access and manipulate MySqgl databases which can be used to automate XML file loading into the
database. This project requires the use an SQL based database which could be located on a separate server if
networked, or rundcally should this not be available. It may be necessary to only use a representative subset of the
IMDb should storage space become limited and or time becomes an issue. The diagram in Figure 5 below shows tf
flow of control from the original text file® data visualisation. An additional component is also necessary to allow the
relational integrity of the database to be checked. Relational integrity ensures that the every value that is in the colu
of one table is also in related tables.

Text to XML

DBMS —————————————* /
-

- 000000
/ Data Visualisation
A 2

XML to DBMS

Figure 5 Diagram showing the flow of data from textual data to DBMS, and between the DBMS and the Visualisation camponer

3.1.3 Data Visualisation

Data visualisation is one of the key aims of this project and this component will require significant wol. ilnitia

will be necessary to research existing data visualisation techniques and asses their suitability for the IMDB. This
research may be carried out through the use of the Internet as well as written material. Some preliminary research t
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has been caed out has indicated that the Processing programming language and the Prefuse toolkit may be suitabl
types of data visualisation techniques. The Processing programming language is designed to support visual
programming and relies on a very simple synket is similar to Java. Large amounts of data can be quickly and
easily represented through a simple syntax.

The Prefuse toolkit is a pleig for Java that allows Java code to be used to represent complex data visualisations, bu
uses pure Java and igsificantly more complex than Processing.

An approach to data visualisation that has been suggested is to use Nodes ameptesent entities and their
relationships in a visual way as can be seen in Figure 6 below. The example below also shows how additional
information could be displayed in relation to a record by allowing a user to hover or click on a hode.

Real IMDb
| | Search.... | _____ Iﬁ /
|

Category.... 1l Die Hard [1933]

o Director:
John McTiemsn

Filtering Rating: 8.3M0

Popul larity i .
a | [ 10 Acilon _____/ Writers:

Roderck Thom (novel)
Jeb Stuart

\ See morme
Release Date:
3 February 1989 (LK)

Genre e Films

Action a

Year )
1300 010

Genre:
1575-1950 Action | Crime | Thriller
Directors Tagline:
It will blow you through the back wall of the theaterd
Directors. .. a
g Plot:
Stars Mew York cop John McClane gives terrorists 8 dose of theirown
Stars J:L | medicine as they hold hostages inan LA office building.
Ratings (. g H Bruce Willis Officer John McClane
@ U & 15 A
@ @ 18 ﬂ Alan Rickman Hans Gruber
® 124
| ! ﬂ Bonnie Bedelia Holly Gennaro McClane
| —
Clear ' '
SLE [ See Extended Info... ]
Results1-10 0

Figure 6:Diagram showing what a data visualisation for the IMDb could look like along with methods of querying the data.

Large volume®f data will need to be represented within the data visualisation and as a result of this it will be
necessary to implement further query mechanisms to allow results that a user is not interested in to be removed. Tt
mechanism could be implemented bywaling a user to filter results with additional queries such as the popularity or
the year the film was made, or by specifying genres of movie stars that they are interested in. The example in Figur
above shows such filtering through the use of slidensibo boxes and radio buttons.

An additional aim should the project progress well could be to add additional functionality to the data visualisation <
that films can be suggested to users based upon heuristics such as favourite genre or directom®dmsefr study

will be required in order to formulate an algorithm that can used to suggest films. This component will be created
alongside the data visualisation.

3.2 Methodologies

3.2.1 Approach

The methodology that will best suit the style of this project will be a combination of the Waterfall Method and Rapid
Application Design. The waterfall method suits the type of development early on in the project where there are a lot
dependencies ondlprevious task and a single failure at the start can cause significant problems further down the lin
RAD suits the development when it comes to the data visualisation and possible extra functionality as the data
visualisation may be subjective and reguprototyping in order to ensure that it is fully functional.
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3.2.2 Evaluation Techniques
The evaluation and testing of the project will be accomplished in several different ways through the use of unit testir
for individual components as well as aptce tests and a small user study.

The use of unit testing for all components will ensure that low level components are correctly functioning and
producing the correct outputs this could be accomplished through the use of a Janaptigas Junit wibh allows
for tests to be setup on each individual component.

Acceptance tests can be used to ensure that #AHappy
functionality that is acceptable. These acceptance tests can also be usedfasyset study to assess how well the
system functions and whether or not the data visualisation makes it easy to see relationships and explore data.

Several user studies could be performed as part of the RAD methodology to feed back informatitboninadhe
perception of prototypes during this process.

4 Programme of Work
What follows is an estimated programme of work with associated timescales:

Phase 1: Weeks 11 7  Textual Analysis and Design

Task 1: Weeks 1- 2  Reverse engineer an ER diagramof the Schema

This task will involve analyzing the textual data and representing all of the relationships between entities of the
schema in an Entity Relationship ER diagram. This task is crucial to ensuring an accurate understanding for the res
the poject.

Task 2: Week 3 Re-Design / alter Schema to be more efficient
This task will involve analysing the produced ER diagram of the schema so that changes can be made to make it e:
to represent the relationships in the database. This stage mmay miot find significant changes that can be made.

Task 3: Week s 3-4 Re-Factor Textual Files

Task 4: Week 4 Design XML document format suitable for the IMDB

Task 5: Week 5 Design component to convert IMDB textual data into XML
Task 6: Week 5 Design component to load XML into an SQL database
Task 7: Week 6 Implement textual to XML component

Task 8: Week 7 Unit test textual to XML

Phase 2: Weeks 71 11

Task 9: Week s 7-8 Setup database and Implement XML to SQL database
Task 10: Week8 Unit test XML to SQL

Task 11: Week 9 Design Health checking for database

Task 12: Week 10 Implement health checking for database

Task 13: Week 11 Unit test health checking for database

Phase 3: Weeks 1i 20

Task 14: Week s 1- 11 Research datavisualisation systems and perform exploratory programming
Task 15: Week s 12- 13 Design architecture and mechanisms

Task 16: Week s 13- 15 Implement data visualisation

Task 17: Week s 15 16 Unit test / Perception test / User test visualisation

Task 18 Week s 17- 20 Write report

Gantt chart
The chart below in Figure 7 shows the programme of work:
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Term 1 Term 2
Task Ma. | 1] 2| 3| 4] 5| 6| 7| 8] o|liof11]12|13|14]15]|16|a7[18] 19|20
i
z
3
4
5 Figure 7 (Left):
5
7 Gantt chart to show the distribution of tasks and their
g associated timescales.
El
10
11
1z
13
14
15
16
17
18

1

Resources Required

1 Networked workstation folevelopment :

o To allow development and for use to test data visualisation components.
1 Networked SQL Database Server:

0 Used to host SQL database for the IMDB data, also for use in the processing of text files and databa

loading.

1 IMDB text files:

0 These fies are needed so they can be processed and loaded into the SQL database.
1 Java Integrated Development Environment (IDE):

0 Software to allow Java application development.
9 Data visualisation API:

0 A package to support the development of data visualisation.

References
The Internet Movie Database (IMDb):

Screenshots of the IMDB web interface as well as research into the working of the IMDB and for supply of the
textual data.
http://www.IMDb.com 23/06/2010

LancastetJniversity Computing Intranet CSc 202:

Intranet resources used to assist in the production of this proposal.
http://csintranet.lancs.ac.uk/Csc202/FYPProposal 23/06/2010

W3Schools Web Stalards Information and tutorials:

Research into XML based data representation and X
http://www.w3schools.com/dom/default.asp 23/06/2010

MySql documentatioin XML Loading / MySqgl Connetor:

Research into the loading of XML files into a DBMS such as MySq|, as well as the manipulation of MySq|l
databases within a Java application.

http://dev.mysgl.com/techesources/articles/xnaih-mysql5.26.0.html 23/05/2010

http://devmysglcom/usingnysqljava 23/05/2010

Processing Programming Language and Environment:
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http://www.imdb.com/
http://cs-intranet.lancs.ac.uk/Csc202/FYPProposal
http://www.w3schools.com/dom/default.asp
http://dev.mysql.com/tech-resources/articles/xml-in-mysql5.1-6.0.html
http://dev.mysql.com/usingmysql/java/

Used as an example of a suitable data visatibn language that can be used alongside Java.
http://www.processing.org/ 23/05/2010

i Prefuse Visualisation Toolkit:

Used as an example of a suitable data visualisation toolkit that can be pluggkato
http://prefuse.org/ 23/05/2010

1 Images used in diagram of data visualisation:

Image of the original Die Hard Film
http://snakerati.com/movienews/files/2009/12/didard-poster.jpg 23/06/2010

Image of the original Terminator Film
http://www.reutil.com.ar/z/images/terminatorl.jpg 23/05/2010

9 Junit testing framewd for Java:

Information used to describe the use of unit testing as well as an example of a suitable example.
http://www.junit.org/ 23/05/2010

T Ben SchnedHielrnmfainnddse r o

Information and a screenshotofBe Sc hnei der 6 s firFe d endrri mld eirroc |l udi ng
http://www.cs.umd.edu/hcil/spotfire/ 02/06/2010
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http://www.junit.org/
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Appendix ET User Guide

IMDB Data Visualizer User Guide
This user guide is intended to explain hovinstall and use all of the key features of my IMDB Data
Visualiser, with the aid of diagrams.

Installation
Installing the IMDB Data Visualiser can be done in a few simple steps.

1. Ensure that you are connected to the Lancaster University VPN
2. Download the Data Visualiser frohitp://www.lancs.ac.uk/ug/disleyj/IMDB Data Visualiser.zipd
extract to a known | ocation e.g. O6My Documen

3.0pen the fol deDB whdtcah Wiasneal i62ewr 6 and doubl e
as below to open thmain view.

lib 28/02/201
source

| Atrltem

| ColorSelector

| DataView

| GetGooglelmage

= | IMDB Data Visualiser

| RButtenListener

Figure 21

Initial MainView
The screenshot below shows the main visualiser view when it is initially loaded. As you can see no IMDB
data is currently visualized as no query has yet been specified.

Queries can be specified

using thed F i n dwhich canobke
found by <clic

ithe top left of the view (see below).

Figure23

Figure22
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Using The Find Tool

The purpose of the 6Findd tool is to allow quer
t hat can be selected by the user. When fadlemngg t h
functions to generate a query:

T Type a search such as 6Spielbergd on a numbe
Actor or Year.

1 Select a year range to search within using the provided sliders.

1 Select up to four different attribite@nd their locations around the circle to visualize within the main
view.

T Operate the 0Clearo6 button to clear any sele
tool. [£] Find Tool = P
1 Operate the 6Searchdé button t Enter Search Terms f
visualise the results. Movie: | |
Actor: | |
ACHESS:| |
Tosetupandpef or m a search at any ti me Director: | | i
following steps: Genre: | |
Year:| |
Choose Year Range
1. Open the O60Findé tool from the -
2. Inputin the search boxes anything specific you would like to search f Q
such as the name of a movie and / or director. 190019350 1960 1990
1900
3. Select a yearange by operating the sliders to indicate a minimum and
maximum year. ax Year
)
4. Optionally select specific types to search for by clicking the tick boxes|  1s00 1830 1960 1390
. . . . p - 2015
5. Select the attributes that you would like to see visualized within the v
view by operating the drop dowelsctors and making a selection for Select Type(s)
each Segment. [IMovie [TV []VideoGame
6. Finally click 0Searchd to perfc Select Attribute(s) |
results in the main view. S H
If you would like to clear the selection and begin again simply click seoment ™
6Cleard and alltselections wil ||  sements cewe |~
Main View segment
Il n order for data to be visuali z [ searcn | clear | |
be used (see using the O6Findd toui auuve) .
Figure24

Once a search has been performed, the results will be displayed on the mais siewn below.
Each relationship between attributes is represented as a separate arc. The attribute labels are displayed
around the circumference of the circle and correspond to of each the dots at the end of the arcs.
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Figure 25

Manipulating the Main View
It is possible to directly manipulate the visualiser and further filter the data that is displayed, by highlighting
then clicking on the arc of the relationship that you are interested in.

While highlighting / hovering overries they will be highlighted in blue as in Figure 6 below. The movie
title and attribute title is displayed in the status window in the bottom centre of the visualizer. You can see

bel ow that one of the | ines | ewhidhalowgs atl af the rélagded mo v i
l ines to be highlighted to show you that 06Jaws?d
rating of 8.3.

E
T

Figure 26 Figure 27

Jareth Disley Pages0of 57



To filter further, you can click on the line that you have highlighted, to add that attribute to the query and update the
results as shown in Figure 7.

If you find that you would like to view the results of the previous query, or you have made a mistakegszlautin
you can press the 6Backd button (Figure 8)in the bo

Figure 28
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Appendix E - System Walkthrough

This section will describe a stdyy step walkthrough of the system, exercising all of the features and
functions of the system. The Parser and the Visualiser will be walked through and described from a user
perspective, with the aid of screenshots.

Parser
The parser can be started by browsing to the location of the Parser.jar file and running the following
command from the command linejavai jar Parser.jar

Initially a command line interface will ask the user to select a parser for use, as stoguré29 below.

C:slserssJareth~Desktop~IMDB Final Releasze“fApp~Parser>java —jar Parser.jar
Parzer Li=st

— Movies

— Ratings

i

2 — Genres

3 — Directors
4 — Actors

LY — Actresses

e arser to use:

=
Figure 29 - Parser selection menu.

Once a parser has been selected, the user will be prompted to enter the path, of the file that is to be parse
is important to ensure that the correct parser has been selected; else the selected file will not be parsed. T
screenshot ifrigure30 below shows this process.

sUserssJarethsDezktop IMDB Final Release“App“Parser>java —jar Parser.jar

arser List
— Movies
— Ratings P
— Genres
— Directors
— Actors
— Actresses

belect parser to use: i

atings Parser selected?
ath ~ filename to

Figure 3071 Parser file path selection Director:

After a valid file has been selected the parser will beg;uter is reminded that the process may take a
significant period of time. All correctly parsed lines will be added to|the dat&base. The application will exit
once the file has been parsed. See the screenshot bdtayuia31. Choose Year Range

Min Year
sllzerssJarethsDesktop~IMDB Final Release“AppsParser>java —jar Parszer.jar
arser List
— Movies
— Ratings
Genres
Directors

Actors
— Actresses
Felect parser to use: i )
ings Parszer selected!?
Enter path ~ filename to parse: C:sIMDBM“textsratings.list
Thiz process may take several hours to completet

Figure 317 Parser in action with time warning. Select Type(s)

. . Movie v Video Game
Visualiser
The visualiser can be started |byectapogenni ng O|Vi s. e
bl ank main view wil/ be displ ayede siHowilmg t he
Error! Reference source not found.is a screenshot of the initial VieEW.  owerrignt Year -

Lower Left Genre hd

Jareth Disley

Upper Left Rating -

Search Clear




|£| Find Toal

Enter Search Terms

Title:

Actor:
Actress:
Director:

Genre:

Year:
Choose Year Range

Min Year

.

1900 1930 1960 1990

1800

Max Year
E—— . O

Figure 3271 Initial visualiser view. 1900 1930 1960 1990

2015

To visualise a set of data it is first necessamgtoeve it. This is
achieved using the 6Find Tool §. s=<Fthe# s can ble ope

OFindé button, in the top | eft] olffvetiyeViqhgi n| vi ew
A screenshot of t hRguré3Bto theright. ®atd| 6 T S8 hown  i|n

. g - . . Upper Right Title hd
set(s) can be retrieved by specifying a query with provided GUI e
COI’]tFO|S. Lower Right Year -

Lower Left Genre -

The first parts of these controls that can be used are the textual searc
boxes. These allow spéiciterms to be specified and an example is i — i
shown inFigure34 below. search || Clear

'} PAY
i Aot Figure33 ¢ Find tool full view.

Enter Search Terms
Title: {super mario
Actor:
Actress:
Director:
Genre: |fantasy
Year: 1998

Figure34 ¢ Textual search boxes.

Next the year range can be specified using a combination of two sliders, representing min / max year. The
currently selected year is shown beneath each of the sliders, as can beis8ereamshot showing the
selection of a range of years.
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Select Type(s)
[ IMovie [ ]TV [v]Video Game

Figure36 below.

Additionally specific type(s) can be selected, to return only results that are of those type(s). The screensh
below inFigure36s hows t he O6Video Gamed type selected.

Choose Year Range

Min Year

! i |
[+ -

1900 1930 1960 1990

1990

Max Year

, v

1900 1930 1960 1990

2015

Figure 351 Screenshot showing the selection of a range of years.

Select Type(s)

[ IMovie [ ]TV [v]VideoGame

Figure36i Screenshot showing the 6typed selection.

Finally the desired attributes to be displayed can be selected through the use of drop down selectors. The
a separate selector for each segment on the visualiser, asisitbescreenshots Figure38 andFigure
37 overleaf

Select Attribute(s) Select Aftribute(s)

Upper Right Title v Upper Right Title b4

Lower Right Year Lower Right Genre b
Genre

Lower Left Rating Lower Left Director -
Director

Upper Left Title Upper Left Rating -
Actor Surname
Actress Surname

Search \ Clear ‘ Search Clear
Figure38 ¢ Drop down attribute selection. Figure37 ¢ Final selection of attributes
The search can then be specified by clicking th

visualiser.
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Visualised data is shown on the main view after a search has been made. The results of the query specifi
using the OFIi mEgure3®dédlov, i s shown i

"3

exampleTangent =

O10LWEBAIA|

Figure391 Vi sual i sed set of data specified by the O6Find Tool 6.

Interaction and exploration of the vaised relationships is possible, by hovering the mouse over a line /
relationship. This causes the line and connecting lines, to be highlighted. This ensures that the user has
selected the correct line. An example of a user selecting a line can be sttaguré40 overleaf

exampleTangent L= |

Super Mario Bros

Figure 4071 Visualised set of data with selected line.

After a line has been selected it is possible for the user to filter the visualised data. This can be done by
selecting the a line (as above) and clicking on that line. The result of this is that visualised data is filtered
down to the value of this attuite. Shown below ifrigure4l, i s an exampl e of the
being selected so that the data is further filtered.
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Figure 417 Visualised data that has been filtered down with user interaction.

Finall
Figure4l,

Jareth Disley
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pressing

6backo

button can be used
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Appendix F1 User study questionnaire results

See overleaf
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