A Set List Generator for a DJ Summary

Summary

The overall aim of the project was to develop a fully tested system that would automatically generate a set
list for a DJ. The major challenge was to capture the knowledge of the DJ, and use this knowledge in

generating a set list.

In tackling t he problem | met with the DJ, which resulted in a series of system requirements. These
requirements stated exactly what was required by the system. After ensuring the proposed solution was
feasible my next step was to research which system development methodology would be the most
appropriate to use in providing a solution. A DSDM methodology was selected on the grounds that my end

user wanted to take an active part in the development of the system.

The design of the database followed a traditional aedelling approach. This involved developing aR E
model, and using this to map to a logical, fully normalised database design. The development of the system

involved the use of Microsoft Access and VBA (Visual Basic for Applications).

It was identified that there were two possible approaches to generating set lists. One approach used hard
rules; the other used a ‘weightings’ approach. Both approaches were implemented using VBA. The end user
was heavily involved once implementation was complete.wds required to analyse both approaches, and
select the approach that produced the best results. Alpjith discussion of the two approaches is included

in the report.

After the best approach to generating a set list had been determined the systewhate was fully tested.

A user manual was provided to ensure the end user could effectively use the system.

Finally, the system was reviewed to see whether the system | built matched up with the initial requirements
we set. The review also involvedsessing whether the system would actually be of any real use to the end

user in the future.
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Chapter 1 — Introduction

1.1 Aim of the Project

The overall project ains to capture the knowledge of a DJ using IT, and use this knowledge to automate the

process of generating a set list.

1.2 Overview of Current Problem

My end user is a paritime DJ. He has identified problems with his current way of working. At present
searching for a specific track from his collection of records is done manually, rooting through his many
boxes of records until he comes across the track he is looking for. This can prove time consuming. He is
looking for a system that will allow him to search for any track in his entire collection, allowing him to

identify where that track physically lies.

The major problem he is experiencing is preparing a set list before a gig. He currently drafts a rough list of
tracks on paper, choosing the traeksiost randomly from those he can remember. He has found drawbacks
with this method of preparation. Firstly, tracks are sometimes played after tracks of a completely different
speed, leading to difficulties when trying to mix the two tracks togethercofdly, many good tracks from

his collection are getting neglected, due to him not being able to either find them or remember them.
Thirdly, the amount of tracks he selects doesn’t usually fit in with the duration of the set. This leads to either
filling the set with random tracks that don't fit in well with the style of the set, or having to leave out popular
tracks if he runs out of time. To solve these problems a system is required that would generate a set list of
tracks, using a series of rules th#te DJ himself would use when deciding which tracks should be played

after each other.

1.3 Project Objectives

| set the following objectives for my project:

1. Investigate system requirements
When developing any system it is extremely important to geetlear view of the problem, and obtain the
exact requirements of the system to be put in place. | will need to conduct organised meetings with my end

user to collect the required information.

2. Select tools for development of the system
Once the systa requirements are clear the most suitable tools for developing the system can be selected. |

need to ensure that the end user will have the software required to run any system | develop.
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3. Cost the system
It is important to cost any system before development, to ensure that the proposed system is actually

economically feasible.

4. Design and implement a system for storing tracks and generating a set list. A user manual should

be included

This is the main task in the project: providing a system to s@ the problems covered in section 1.2. To

ensure that my end user, and any possible future users can effectively use the system | create, it is important

that | develop a user manual.

5. Design and compare two different prioritising algorithms for use i n set list generation

After discussion with my project supervisor we identified two different approaches to generating a set list.
One uses ‘hardules’ to make track selections, the other ‘softes’. My objective is to implement the two
different appoaches, and use the end user to select the better of the two approaches. | will be discussing the

relative merits of the two approaches.

1.4 Project Deliverables

Below is an outline of the deliverables for this project:

1. Working System
| identified aset ofminimum requirements for system | was to develop. The system should:

a) Allow the details of records and the tracks from those records to be stored. This should provide for data
input, deletion and update.
b) Search for specific tracks or recards

c) Generate a set list of duration given by the user.

A usefrfriendly interface should be developed for the system.

2. User Manual
To ensure that my end user, and any possible future users can effectively use the system | will be creating a
user manual This will explain the system in terms that netechnical users can understand, and will cover

every aspect of the system.

3. Report
This report describes each stage that was completed during the development of the system, and details the

processes anprocedures that were used to successfully complete the project.
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1.5 Selection of a System Development Methodology

A system development methodology is “a collection of procedures, techniques, tools, and documentation
aids which will help the system develoers in their efforts to implement a new IS. A methodology will
consist of phases, themselves consisting of sphases, which will guide the systems developers in their
choice of the techniques that might be appropriate at each stage of the project andodielp them plan,
manage, control and evaluate IS projectsdu, L and McCormack, J, 2000)have researched a number of
system development methodologies to decide which would be the most appropriate for conducting my

project.

The Waterfall Model breaks down the development process into a series of stages, logically ordering the
stages. The methodology requires you complete each stage in order: feasibility study, systems investigation,
analysis, design, implementation, review and maintenance. riteodology has been criticised for being

too rigid, making it difficult to respond to changing user needs, as users do not play an active part in the
development. It is suggested that this methodology often leads to user dissatisfaction, as it doesetyi

the opportunity to see the system until is has been completed.

More recent methodologies attempt to address such problems. Rapid Application Development (RAD)
“addresses the need to develop information systems quickly. It is not based updratligonal life cycle,
but adopts an evolutionary/prototyping approackfvison, D and Fitzgerald, G, 1995)A framework for
RAD has been developed calleBynamic Systems Development Method (DSDM) DSDM is based on

nine principles. Some of these inbtu

§ Active user involvement is imperative.

8§ DSDM teams must be empowered to make decisions.

§ lterative and incremental development is necessary to converge on an accurate business solution.
(Lau, L and McCormack, J, 2000)

A major advantage of the DSDM apjpch is the flexibility it provides. Changes to user requirements can be
responded to quickly, ensuring the end product matches what the user actually wants. As my end user wants
to take an active part in the development of the system DSDM is the obviocisoice. User involvement
throughout the development process ensures users are not left with a system they don’'t want. The success of

the system is also put in the hands of the user as well as the developer.
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The 5 phases of DSDM are feasibilitytgdy, business study, functional model iteration, system design and

build iteration, and implementation. The following diagram illustrates these 5 phases:

Feasibility

Business Study,

Agree Plan Implement

Functional Model oty Revi
unctional Model Y=Tsloilelst] eview )
Iteration Prototype NENEY  Implementation

Review
Prototype

User Approval &
User Guidelines

Identify Design
Prototypes

) ] Review
Design & Build

Iteration

Create Design
Prototype

Fig 1.1
Fig 1.1 shows that DSDMs an iterative approach: continual refinement of the system using the end user.

My end user will be involved throughout the development of the system, and will be given the power to

make decisions.
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Chapter 2 — Analysis

2.1 System Requirements

In meeting with my end user | have olatined a series of requirements for the system, both functional and

nonfunctional.

2.1.1 Functional Requirements

The functional requirements state what activities the system must perform:

1.1 The system shall record the details of every record. Thedaitieinclude the record number, title, and
label.

1.2 The system shall record the details of every track. These details include the record the track appears on,
title, artist, mix, side, style, BPM (beats per minute), mood, popularity, whether thedaac$tart a set, and
whether the track can finish a set.

1.3The system shall allow the details of a record or track to be updated.

1.4The system shall allow records or individual tracks to be deleted from the system.

1.5The system shall allow the ddsanf any record or track to be retrieved.

1.6 The system shall generate a set list from the tracks in the system.

1.7 The system shall use selections made by the user to generate the set list. These selections include the
duration of the set, and a stag style.

1.8 The system shall provide several alternative tracks to the tracks on the set list.

1.9The system shall allow a track on the set list to be replaced by a track on the alternative list.

1.10The system shall allow a track on the set liftdmeplaced by any track in the system.

1.11The system shall provide the generated set list in a printable form.

2.1.2 Non-functional Requirements

The nonfunctional requirements cover usability and performance issues:

1.1 The system shall have a u$gendly interface, allowing users with only limited computing experience to
effectively use the system.

1.2 The system shall include documentation on how to use the system.

2.2 Selection of Tools for Development

From studying the system requirements lided that a Relational Database Management System (RDBMS)
was the most suitable software to use. There were several RDBMS to consider, including MS Access, SQL

Server and Oracle. Microsoft Access was the obvious choice to use, as firstly, my enditgestalbed on
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his computer, and secondly, the database will be relatively small, so therefore the-krale functionality
that SQL Server and Oracle provide are not required. Visual Basic for Applications (VBA) is altout’
version of Visual Basito use in conjunction with Microsoft Access. | will be using VBA to implement the

functionality that cannot be achieved simply using Microsoft Access.

2.3 Existing Systems

| found a program on the Web called Song Librarian 2.0 (downloaded from
http://iwww.hitsquad.com/smm/programs/The_Song_Librarian/). This program is similar to my proposed
system in that it allows tracks to be added and searched for. The major flaws | found with this system are the
options aren’t presented to you in a logical ordeor &ample, to add an artist and style to a track you have

to keep jumping to different places in the system, which is both time consuming and confusing. The

interface is also cluttered, which again causes confusion. | will ensure that the interfagelbgaloes not

suffer the same pitfalls.

2.4 Constraints

2.4.1 Time

To ensure that my system was implemented, tested and installed, along with a user manual within the time
constraint set, | developed a project schedule by which to organise my time. c@ihibe seen in Appendix
B. This process of creating deadlines within the overall project deadline is knowntiaseboxing It is a

feature of the DSDM methodology | am using to develop my system.

2.4.2 Cost

The only costs | encountered were possible datinput costs, as my end user has the required software
(Microsoft Access) installed on his computer. | am planning on inputting roughly 50 records into the system,
which will amount to roughly 150 tracks, for testing purposes. After estimation of inpiate, and cost to
employ a data input clerk to input the remaining records, | arrived at a total of £45. The end user has
informed me he is planning on inputting the remaining records himself. This means there will be no cost for

the system.
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Chapter 3 — System Design

3.1 Data Modelling

3.1.1 Overview

Data modelling is a technique for analysing the UoD (Universe of Discourse) and translating it into a
graphical model, which can then in turn be translated to the tables in a relational databaséott{ P and
Roberts, S, 1998)

3.1.2 E-R Diagram

In E-R modelling everything in our UoD is modelled as an Entity, Relationship or Attribute. -Rheé&del
is very important as it forms the foundation from which the database is built. If tHe diagramis wrong,
the resulting database will also be wrong. For my system | have identified the following entitiesbel,

Record, Track, Neighbouring Track andArtist. From this | have developed the followingREdiagram:

Releases

Label E Record

Contains

Has a Is Recorded by

Neighbouring - Track Artist
Track >—"'*'::\

Fig 3.1

A label may release many records. Pecord may contain manytracks. A track may have one or more
neighbouring tracks (a neighbouring track is a particular track that sounds good when played after that
track). A track may be a neighbouring tra ck of more than one track. Not every track will have a
neighbouring track. More than onartist may appear on ttack. An artist may appear on more than one
track.
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3.2 Logical Database Design

3.2.1 Mapping from E -R Model to Logical Database Desig n

To map from the above-E model to a series of relational tables | have needed to follow a series of rules.

Firstly, each entitytype maps onto a table scheme, with associated attributes taken from those of the entity

type in the ER model (primary kgs are underlined):

Label(Label_ID, Label)

Record(Record NumbemRecord_Title, Reuse)

Track(Track_ID, Track_Title, Mix, Side, Style, Speed, Popularity, Mood, Start_Set, Finish_Set,
CurrentPlaylist, Classic, LastPlayed, LastStart, LastFinish)

Artist (Artist_ID, Artist)

NeighbouringTrack(Track_ID, NeighbouringTrack_I[p

In the ‘Record’ table the primary key is thecord number The record number is a unique number the end

user sticks onto each record he buys. The higher the record number the newerdhe reco

For the styleattribute in the ‘Track’ table the end user stated that each track in his collection could be

categorised as one of 5 styles: Big Beat, Dark, Jump Up, Nu Skool and Techno.

The speedattribute is an estimation of the tracks bpm (bepty minute):A(<120 bpm),B(120-129 bpm),
C(130-139 bpm)D(140-149 bpm)E(150+ bpm).

Thepopularityis a number between 1 and 9, reflecting how popular that particular track is.

Themoodis a number between 1 and 5. It reflects the stage at whith is best played during a set (0 =

early stages of the set, 5 = late stages of the set).

A track on thecurrent playlistis a track that you would regularly like to see appearing in the set lists. When
a track is input into the system it is automatally defined as being on the current playlist. When a track
starts to become outdated it can be taken off the current playlist, which means it will no longer appear on the

set lists. If you would still like the track to appear once in a while it caefibeed as alassictrack.
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For thel:M relationships, the primary key of the master table is posted in the related table.

i) Label releasefkecord
Label(Label_ID), Record(Label ID

| )

i) Record containsTrack
Record(Record Numb@r Track (Recad_Numbey

f

The M:N relationship -types map onto relationship schemes. The attributes of the relationship schemes are

the two primary keys of the entitypes participating in the relationship:

i) Track is recorded byrtist
Track (Track_ID), Artist (Artist_ID), Track Artist (Track_ID, Artist_1D)

| 4

i) Track has aNeighbouring Track
Track(Track_ID), NeighbouringTrack(Track ID NeighbouringTrack 1D

| t

The ‘NeighbouringTrack’ table is a pairing of two tracks Theck_IDis theTrack_ID of the first track in
the neighbouring relationshipNeighbouringTrack _IRhe Track_ID of the second track. Both fields are

selected as the primary key. This means that each neighbouring relationship must be unique.

The resulting database schema was developeda(y keys are underlined, foreign keys are italicised):

Label(Label_ID, Label)

Record(Record_Numbetabel_ID, Record_Title, Reuse)

Track (Track _ID, Record_NumbefTrack_Title, Mix, Side, Style, Speed, Popularity, Mood, Start_Set,
Finish_Set, CurrentPyést, Classic, LastPlayed, LastStart, LastFinish)

Artist (Artist_ID, Artist)

Track Artist (Artist_ID, Track 1D

NeighbouringTrack(Track 1D, NeighbouringTrack_Ip

The data dictionary can be found in APPENDIX C.
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3.3 Normalisation

Normalisationis an essentid part of database design. Elmasri, R and Navathe, S (1999) state that the
purpose of normalisation is to (1) minimise data redundancy, and (2) minimise insertion, deletion, and

update anomalies. Data redundancy is said to occur when the same piec¢soisd#eld in more than one

place in a database, which can cause inconsistencies to occur. Insertion, deletion, and update anomalies can

lead to serious maintenance problems.

Functional Dependencies

For any relation, R, the set of attributes, {A..A} i s said tofunctionally determine an attribute B of R if
any two rows of R that have the same values for,{A A} MUST have the same value for BRoberts, S,
1999)

The following functional dependencies exist in my database:

Label
Label ID Label

Thelabel IDis used to uniquely determine each label.

Record

Record_Number Record_Title, Label_ID, Reuse

The record numbers unique for each record, so therefore allows all attributes of the record to be identified.

For my model | am assuming that moreéhan one record may have the same title. This means that from

knowing the title of a record you cannot determine the record number.

Track
Track_ID Record_Number, Track_Title, Mix, Side, Style, Speed, Popularity, Mood, Start_Set,
Finish_Set, CurrentPlagt, Classic, LastPlayed, LastStart, LastFinish

The Track_IDis used to uniquely determine each track in the system. Témeedand moodattributes are

independent of each other, so from knowing the speed of a track you cannot determine the mood.

Track Artist
Track _ID  Artist_ID
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Artist
Artist_ID  Artist

TheArtist_ID is used to uniquely determine each artist.

NeighbouringTrack
No functional dependencies exist in tReighbouringTrack relation as both attributes make up the primary

key:

NeighbourngTrack{Track_ID, NeighbouringTrack_ID}

Knowing a Track_ID does not necessarily give you tHéeighbouringTrack_IDas a track may have more
than one neighbouring track. Also, knowing aNeighbouringTrack_IDMoes not necessarily give you the

Track_ID, as arack may be a neighbouring track of more than one track.

For a relation to be irfFirst Normal Form (1NF) no field may accept mukvalued entries. No field in my

database accepts multilued entries. Therefore 1NF is upheld.

A relation is in Boyce Codd Normal Form (BCNF) whenever there is a nefrivial dependency, A ...A,
B for R, it is the case that {A...A.} is a superkey for R.
(Roberts, S, 1999)

All the non-trivial dependencies | have displayed from my database conform to BCNF. In all rielas a
single attribute determines all other attributes in the relation. Therefore | can conclude that my database is

fully normalised in BCNF.

3.4 Integrity Constraints

It is important to ensure that primary keys are properly and fully defined. Thdofelng two rules help to

ensure that primary and foreign keys are properly defined for each entity:

Entity Integrity : No attribute participating in the primary key of a base table is allowed to accept null
values. (Mott, P and Roberts, S, 1998)

Every pimary key in the database has an autmber data type, exceptcord numberwhich is the primary
key in the record table. This means that whenever a new record is created, those-autober fields are
automatically assigned a number, ensuring thatdaheyever null. Validation checks will be made to ensure

the user can never leave tieeord numbefield blank when inputting a new record.
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Referential Integrity : The foreign key of a table must be either equal to the value of the primary key in the
matding table, or be wholly nul{Mott, P and Roberts, S, 1998)

By defining relationships in Microsoft Access referential integrity can be upheld. This is discussed in depth

in section 4.1.2.

3.5 Human Computer Interaction

3.5.1 Overview

Human Computer Iteraction (HCI) is defined as “the study of the interaction between people, computers
and tasks. Itis principally concerned with understanding how people and computers can interactively carry
out tasks”. (Johnson, P, 1992) This is very relevant to my pr oject, as my end user only has limited
computing experience. The user interface | develop will determine how successful the final system will be.
| could develop an excellent underlying system, but if my end user has difficulty operating the system, the

system cannot be deemed a success.

It is important to consider any possible future users of the system when developing the user interface. Itis
likely that any possible future users of my system will only have limited computing experience, like my end

user. | need to ensure that my system is usable by any computer novice in general, not just my end user.

3.5.2 Interface Design

The main purpose of a user interface is to hide the complexities of the underlying system, and make
navigation through the syem as convenient as possible. As far as the user is concerned the interface is the

system. When designing the user interface a number of considerations must be taken into account:

Consistency

Consistency is a key factor in developing a successfulingsface. It helps the user transfer familiar skills

to new situations, and increases the speed at which a user can get to grips with an interface. Consistency will
be achieved by maintaining the same layout and colour scheme, and ensuring thenagfetedimterface is

consistent throughout the interface.

Colour
Colours should be used that are easy to view and not harsh on the eyes. | have decided on a simple colour

scheme: a grey background with mainly black text.
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Colour should be used in a wahat is consistent with the expectations of your user. For example red is a
colour that is associated with warning. | will be using red to issue my user warnings. The simple grey

background will attract the user to such warnings when they appseeen.

Usability
The interface should aim to maximise the speed and ease at which operations can be carried out. The tab key
will be used to enable the user to scroll through the functions in a logical order. This will restrict the mouse

usage, which wilincrease the speed at which the user will be able to operate the system.

Horizontal scroll bars are inconvenient for users. Where possible | will try to present the information so that

the horizontal scroll bars are not required.

The ID fields that aresolely used as primary keys for the tables in the database should not be displayed on
the user interface. The fields have no relevance to the users of the system, so should not be displayed.

Including ID fields on the interface is likely to confuse tiser of the system.

Error Messages
Error messages are usually overlooked as an important part of interface design. Weldesigned error
messages help to prevent the user getting frustrated with the system, and can aid learning of the system. |

feel thaterror messages should be split into two groups, and treated differently:

1) Error messages that appear as a result of the user making a mistake, for example, trying to save a record
number that already exists. In these cases the error message shouldnirife user what they did wrong,
without been insulting, for example: “The record number you selected is already in use. Please enter a unique

record number.”

2) Error messages to inform the user that the system could not fulfil a valid operation, for exgple, the
system not being able to find a suitable starting track for a set list. In these cases the error message should
apologise to the user, so they know it wasn’t something they did wrong, for example: “I'm sorry. There was

no suitable starting track

Interface Development
After initially sketching a few ideas for the interface, | developed a series of prototypes using Microsoft
Access that displayed how | thought the interface should look. Once the end user was happy with the

interface | began iplementing the functionality.

The system interface can be seen in Appendix E.
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Interface Navigation

After grouping together similar functions, | decided on the following hierarchical structure for the interface:

1. Input
1.1 Add New Record
1.1.1 Add Recat
1.1.2 Add Track
1.1.3 Add Artist
1.2 Add Track to a Record
1.2.1 Find/Delete Record
1.2.2 Add Track
1.2.3 Add Artist

2. Search

2.1 Find Record
2.1.1 Find/Delete Record
2.1.2 Display Tracks
2.1.3 Update Track

2.2 Find Track
2.2.1 Find/Delete Track
2.22 Update Track

3. Generate Set
3.1 Generate Set List

4. Neighbouring Tracks

4.1 View Neighbouring Relationships
4.1.1 View the Tracks having Neighbouring Tracks
4.1.2 View/Delete the Neighbouring Relationship
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Chapter 4 — Implementation

4.1 Database Implementation

4.1.1 Schema Implementation

Each table was implemented using the table builder in Microsoft Access, following the schema decided in
the design stage (see section 3.2.1). Each table requiréeldhname and data type. Data type examps
includetext auto-number number yes/no After entering in the fields Microsoft Access made it easy to

define the primary keys | had previously designed: simply highlighting the specific field and clicking on the
primary key icon.

4.1.2 Relationship Building

After creating the tables my next step was to define the relationships between the tables | had previously
designed. Correctly defining relationships ensuresferential integrity is upheld (see section 3.4 for a
definition). Microsoft Access p rovides an excellent utility for defining relationships. Each table is
displayed, and a relationship is defined between two tables by clicking on the primary key of one table, and
dragging this field to the foreign key of the related table.

Edit Relationzhips 7 x|
Tahle/Cuery: Related Table/Guery: el
ILabeI ;lReu:ord j

Cancel
Label_ID =lLabel ID

Join Type.,

Fy
-

a4

; Create Mew,.
I Enforce Referential Inkegribyd—————————— = LA

™| Gascade Update Related Felds
I | Gascade belEte Felsted Recards

Relationship Twpe: Cne-To-Many |

Label ID
Label

Record_Number
Record_Title
Label_ID

Reuse

Fig 4.1

Fig 4.1 shows the form that initially appeared after clicking on the primary keyl@bel_ID) in the Label
table, and dragging this field to the foreign kdyapel_ID) in the Record table. Microsoft Access identifies
the relationship as aM:relationship. This is consistent with myREmodel (section 3.1.2).

David Ogle 15



A Set List Generator for a DJ Implementation

As part of the referential integrity checks there are two options:

1) Cascade Update Related FieldsAny time you change the primary key of a record in the primary table,
Microsoft Access automatically updates the primary key to the new value in all related records. This is not
relevant to those tables with autoumber primary keys, as autoumber primary keys cannot be changed.
The only table in the database not having an autoumber primary key is the ‘Record’ table. ‘Cascade
update related recordsis set for the relationship between the ‘Record’ table and the ‘Track’ table. This
ensures that if theacord numberchanges, the record number stored for the tracks on the redibalse be

updated.

2) Cascade Delete Related RecordAny time you delete records in the primary table, Microsoft Access
automatically deletes related records in the related table. This is set for the relationship between the
‘Record’ table and the ‘Taick’ table to ensure that if a record is deleted, the tracks from the record are also
deleted. ‘Cascade delete related records’ is also set for the relationship between the ‘Track’ table and the
‘Track Artist’ table, as this ensures that if a track is dede from the system the artist is removed from the
track. 1 did not set ‘cascade delete related records’ for the relationship between the ‘Label’ table and the
‘Record’ table, because if a label is deleted, the records produced by that record still exist therefore
shouldn’t be deleted.

For the ‘NeighbouringTrack’ table | needed to define two relationships, one betweerilrack _IDin the
‘Track’ table and Track_IDin the ‘NeighbouringTrack’ table, and one betweefrack_IDin the ‘Track’
table andNeighbouingTrack IDin the ‘NeighbouringTrack’ table. ‘Cascade delete related records’ is set
for both these relationships to ensure that if either track from a neighbouring relationship is deleted, the

neighbouring relationship is also deleted.

A graphical repesentation of the relationships can be seen in Appendix D.

4.1.3 SQL Queries

SQL (Structured Query Language) is a relational data language. | have used SQL extensively in the
development of my system. Firstly, | have used SREERT statements for tasksuch as saving details to

the database, and inserting tracks into the set list. The following example shows the SQL INSERT statement

used to save the details of a new record to the system:

DoCmd.RunSQL ("INSERT INTO Record(Record_Number, Record_Title, Label_ID, Reuse)
VALUES(Record_Number, Title, Label, Reuse);")

TheVALUESare the text box values entered by the user.
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Secondly, SQLUPDATE statements are used for tasks such as updating the last played date of tracks, and
updating track details. The fowing example shows the SQL UPDATE statement used to update the last

played date of tracks on a set list:

DoCmd.RunSQL ("UPDATE Track SET LastPlayed = GigDate WHERE Track ID =

formslsetList.Track_ID;")

TheGigDate is the date entered by the user.

Thirdly, SQL DELETE statements are used for tasks such as deleting records and tracks from the system,
and for emptying the set list. The following example shows the SQL DELETE statement used to delete a

track from the system:

DoCmd.RunSQL ("DELETE FROM Trac k WHERE Track_ID = TracklID.value;")

SQL SELECT statements are used throughout the system to retrieve specific data. Examples from the

system include:

a) Find the highest record number currently in the system. This is required for displaying the valtleet

user on the ‘Add Record’ form.

SELECT Max(Record.Record_Number) + 1 AS MaxOfRecord_Number FROM Record;

b) Find all the classic tracks that haven't been played in the last two weeks, and aren’t currently on the set

list;

SELECT Record.Record_Number , Record.Record_Title, Record.Reuse, Track.Track ID,
Track.Track_Title, Track.Mix, Track.Style, Track.Speed, Track.Mood,
Track.CurrentPlaylist, Track.Popularity, Track.Selected,

Track.LastPlayed, Track.Classic

FROM ((Label INNER JOIN Record ON Lab el.Label_ID = Record.Label_ID)
INNER JOIN Track ON Record.Record_Number = Track.Record_Number)
INNER JOIN (Artist INNER JOIN [Track Artist] ON
Artist.Artist_ID = [Track Artist].Artist_ID) ON Track.Track_ID = [Track
Artist].Track_ID

WHERE (((Track. Selected)=No) AND ((Track.Classic)=Yes) AND ((Date() -
[Track].[LastPlayed])>14))

ORDER BY Track.Popularity DESC, Record.Record_Number DESC, Track.LastPlayed;
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c) Display all distinct track titles in the system. This is used as a control source facthéatte combebox

on the search form.

SELECT DISTINCT Track.Track _Title FROM Track ORDER BY Track.Track_Title;

4.1.4 Reports

Functional requirement 1.11 states tiat system shall provide the generated set list in a printable foom

achieve this treated a report to display the set list in a clear format. This report can be seen in Appendix H.

4.1.5 Input Validation

It is essential that users cannot input invalid data into the system. Validation mechanisms have been put in

place to ensure thétte user cannot:

a) Input an incorrect data type. For example, if you attempt to entéextinto the ‘Record Number’ field
on the ‘Add Record’ form an error message appears informing the user they have entered an incorrect data

type. This is achieved tsetting thé=ormatattribute on the properties of the text box.

b) Leave fields null that require a value . For example, failing to enter a ‘Record Title’ on the ‘Add
Record’ form produces an error message. This is achieved using VBA. Before the gedates the SQL

INSERT statement, checks are made to see whether any fields have been left null.

c) Enter a non-unique value for a primary key. For example, attempting to enter a ‘Record Number’ that
already exists produces an error message (Fig 4t#3.isTachieved by creatingecordsetof all the records
currently in the system using VBA, and searching through the recordset to see whether the record number

selected by the user already exists. If so the error message is called.

Microsolt Access E2

The record number pou zelected iz already in uze. Please enter a unique record number.

Fig 4.2
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4.1.6 Compaction

Generating a set list involves inserting tracks into a temporary table, and then deleting the tracks from this
table before generating a new set list. As tracks are deleted from the temporary table on a regular basis, the
database becomes fragmented and uses disk space inefficiently. Compacting a database rearranges how the
file is stored on disk, minimising the fragmentation, and increasing the performance. | will be giving

instructions on how to compact the databaseanugier manual.

4.2 Interface Implementation

Microsoft Access provides an excellent facility for developing us@ndly interfaces. Starting with blank
forms | built the interface using controls provided by Microsoft Access. These controls intdxtiboxes
combo-boxes check boxes and command buttons. Text boxesare used to obtain data input. Combe
boxesprovide a way to display the user with possible values for an attribute, requiring the user to select a
value from the combo box. This is an ellent form of data validation. For example, a conimx is used

to obtain astylevalue by providing a list of the five possible styles. This ensures that the value obtained is

valid, as only atylefrom the combébox is accepted (Fig 4.3).

Style: I P
BIG BEAT
Speed [bpm]: DARK

JUMP UP

Fopularity: MU S RO
Mood: TECHNO

Fig 4.3

Check boxeare used on several occasions to obtain a yes/no response. For example, when inputting a track,
check boxes are used to obtain whether that track is a suitable starting or finishing track. If so, the relevant

box is simplychecked (Fig 4.4).

EE Start Set?
[# Fininsh Set?

Fig 4.4

Command buttonare used on every form, providing the user with an excellent way to navigate through the

interface. VBA code is executed when a button is clicked, performing tasks such as opening forms.
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4.3 Set List Generation

The basis for generating a set list involves prioritising each track in the system (explained in section 5), and
then inserting the most appropriate track into the set list. The set list obviously needs to be stored
somewhere. dlecided to create a temporary table, where the tracks could be inserted and stored until another

set list was generated. This table was named ‘setTemp’.

To generate a set list the user is required to enter ttherationand a starting style The most gpropriate
starting track is selected and inserted into the set list, and then the tracks are prioritised, with the most
appropriate track being selected and inserted, and so on until the duration is filled. The most appropriate
finishing track is then dected and inserted into the set list. My end user estimated that each track would be
played for roughly 4 minutes. The prioritising and inserting is executed within a while loop, which is
repeated until the required duration is achieved. To insertack into the set list an SQL INSERT INTO
statement is used, inserting the track details into the temporary table ‘setTemp’. The following is a

simplified example, showing how thel'rack_ID, and Track Titleof the most appropriate track would be

inserted ito the tablesetTemp

DoCmd.RunSQL(“INSERT INTO setTemp(Track_ID, Track_Title) VALUES(Track_ID,
Track_Title);™)

4.4 Manipulating the Set List

After writing the code for generating a set list | came across the problem of being able to manipulate the set

list. Specifically my end user identified he would need to be able to:

i) Add tracks to the set list.

To insert a track into the set list the user selects the track from a search screen, and then selects the position
they want the track moving to by clickng on the insert button next to that position. Firstly, the position
numbers are updated. For example, if you currently have 6 tracks on the set list and you wantracksert

X at position 3, the tracks with position numbers 3 and above i.e. 3, 4,,5and 6, all have their position

numbers increased by 1.Track X is then inserted into setTempsing an SQL INSERT statement, and
allocated position number 3. New records are always inserted at the end of the table so the position numbers
would now appeal, 2, 4, 5, 6, 7, 3. When displaying the set list i.e.setTempto the user, the table is

ordered by the position number. This displays the tracks in the correct orde; @,,2,6, 7).

ii) Change a tracks position on the set list.
To change a tacks position the user doublelicks on the position of that track. The user then selects the
position they want the track moving to by clicking on the insert button next that position. Firstly, the

positions are updated. For example, if you have 6kgam the set list and you want to motrack Y from
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position 2 to position 4, the tracks with position numbers greater than 2 all have their position numbers
decreasedy 1. The positions now appear 2, 2, 3, 4, 5, 6. Track Y is then deleted fronsefTempusing

an SQL DELETE statement. This leaves the order 1, 2, 3, 4, 5. We now need to update the positions again.
The tracks with position numbers 4 and above i.e. 4 and 5, have their position numbers increased by 1,
giving 1, 2, 3, 5, 6. Track Y is then inserted int@etTempsing an SQL INSERT statement, and allocated
position number 4, giving 1, 2, 3, 5, @, As | mentioned previously, the set list i.eetTempis ordered by

the position number. This displays the tracks in the correct ord&ar34, 5, 6).

iii) Delete tracks from the set list.
This involves deleting the track from the system using an SQL DELETE statement, and then decreasing the

position numbers of those tracks with greater position numbers.

4.5 Neighbouring Tracks

4.5.1 Defining Neighbouring Tracks
Neighbouring tracks are defined as two tracks that sound good when played together, in thétfaok X

should follow track Y in a set’Full consideration was put into the best way a user could define neighbouring
tracks. | decided that neighbouring tracks should be able to be defined on the form that displays the
generated set lists. Using VBA | implemented this functionality as follows: The user dediiitks on the

Track Titleof the first track in the neighbouring relahship. TheTrack_ID of this track is sent to a hidden

text box on the form. The user then doublieks on theTrack Titleof the second track in the neighbouring
relationship. TheTrack_IDof this track is sent to another hidden text box on the formlhe user is then
asked to confirm that they want the neighbouring relationship saving, and thérattie ID of each track is

inserted in the ‘NeighbouringTrack’ table:

DoCmd.RunSQL ("INSERT INTO NeighbouringTrack(Track_ID, NeighbouringTrack_ID)
VALUES(Trackl.Value, Track2.value);")

Validation checks are in place to ensure that you cannot define a track as a neighbouring track of itself.

Neighbouring tracks can also be defined on the ‘Find Track’ form, allowing the user to define any two tracks

in the entire system as neighbouring tracks.
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The neighbouring tracks functionality helps to capture the knowledge of the DJ. When a neighbouring track
is inserted into the set list the constraints are overridden, because defining a neighbouring tiawadfisct
like saying “regardless of the two tracks style, speed, mood etc. it works well when the two tracks are played

together”.

4.5.2 Displaying Neighbouring Tracks

If a track on the set list has a neighbouring track that is not on the set lisgigidouring track is displayed
on the form, along with the position of the track it neighbours. The user can then simply-clazkbtn the

position of the track it neighbours, and it will be automatically inserted into the set list in the corrext. posit

4.6 Giving Variety to the Set Lists

The end user has emphasised that he doesn’t want a tracks neighbouring track to be played in every set list
generated, as this wouldn't provide the variety he is looking for. He would never play exactly the same s

week after week.

To provide this variety | have used random number generation, whereby the code generates a random

number between 1 and 20, and executes a certain section of code depending on the number that is generated

A) Between 1 and 10nsertthe most appropriate track from the current playlist.
B) Between 11 and 19 Insert a neighbouring track of the previous track, if the previous track has a
neighbouring track.

C) 20: Insert the most appropriate classic track.

My end user has expressdubt he wouldn't play a classic track early on in a set. The code never selects a

classic track within the first 30 minutes.

4.7 Customised Weight Settings

The second approach to generating a set list (discussed in detail in chapter 5) involved pigotrisisks by
multiplying attributes with carefully chosen parameters. Fig 5.2 shows a section of the SQL query that was
used to prioritise the tracks. The parameters are shown in bold. The values of these parameters are very
important, as they manipulathow much weight is applied to each constraint. | spent a good deal of time
with my end user finetuning these parameter values so that they generated the best possible set lists. We
identified that the parameter values we had arrived upon should be asedefault each time, but the user
should also be able to alter the parameter values as required, thus providing the flexibility to define different

types of set each time.
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My design decision was to implement a form that allowed the user to easily and earately adjust these
parameters. | decided to implement the form as a control panel, with a series of sliding bars for each
constraint (Fig 4.5). This form works well because it displays visually how much weight each constraint
carries. | could havermiply implemented this form using a series a text boxes, allowing to type in values for

each constraint, but that wouldn't have been as visually effective.

Custom Weight Settings

Speed:

Yalue: 800

Maood:

Yalue: 800

e e

Style: )' Yalus: 400

Popularity: —)' Value: 20

Last Played ) Yalue: 1

Record Mumber: ) YWalue: 1

Default Settings Sawve Settings

Fig 4.5

The sliding bars are ActiveX controls (Microsoft Slider Control, Versia 5.0). When the user moves a

sliding bar and clicks on th&ave Settingbutton, the value of the text box to the right of the sliding bar is
updated to reflect the new position of the sliding bar. The values from these text boxes are used in the code
when set list is generated. The following code example shows hawabévalue from form Fig 4.5 would

be used:

moodParam = Forms!weightSettings!moodSliderValue.Value

This would assign the varialieoodParam a value of 800.

The Default Setting®uttan resets the text box values and sliding bars to the values we decided upon.

4.8 Evolution of User Requirements

As the DSDM methodology | was using emphasises user involvement, the user requirements changed on a
regular basis as a result of the meetingsald with my end user. Several changes were made to the system
after | presented it to the end user. Firstly, he identified that the system allowed several tracks from the same
record to be included on the same set list. This is hot what was wantadfoklheed me that he would play

more than one track from only a few of the records in his collection on the same set list, and he wanted this
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capturing by the system. We decided upon adding an attribute to the ‘Record’ table cafReslise This
attributewas given a yes/no data typeReuseis set to yes when inputting a record, if the record contains
tracks that could appear on the same set list. If more than one track froruseable record is selected on

the same set list, the system notifies ther ((Fig 4.6).

Add Track To List |
Add Claszic To List |

Irirg track: list: I z

Record[z] Re-uzed

Fig 4.6

Checking whether any records areusd involves taking a count of the number of tracks and distinct record
numbers on the set list. If the number of distinct record numbers is less than the number of traloke/s

that a record has beenused.

Each track had anoodattribute attached to it, which was a value between 1 and 5. This was an attribute
suggested by the end user, defined as how ‘heavy’ the track was. The rules for generating a set lgt current
ignored the mood constraint. This meant that the resulting set lists generated had the mood jumping around
completely randomly, for example, a track with mood 1 would sometimes follow a track with mood 5. My
end user decided that he wasn’t happy vitib current definition of the mood attribute. Collectively we re
defined mood. Thenoodnow reflects where in a set a track is most suited to appear. For example, tracks
that are most suited to appearing at the start of a set are assigned mood lthtitoseuld be played in the

middle of the set are assigned mood 3, and those that would be played near the end of a set are assigned

mood 5.

After mood was redefined my end user wanted a mood constraint to be applied to the process of generating
a set lst. We came up with the idea of developing mood templates for different types of set. These mood

templates would control the mood at each stage of the set. We decided upon the follovgeigtypers

Background: The mood randomly fluctuates betweeant 5.

Bangin’: The mood starts at 1 and gradually builds up to 5. The speed gradually increases.
Chilled: The mood stays between 1 and 2.

Club: The mood randomly fluctuates between 2 and 4.
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The most challenging set type to implement wasBhagin’ set. This is the most common set my end user
plays. In this type of set the mood to starts off at 1 and gradually builds up to 5 near the end of the set. He
sketched me a graph of mood against time to illustrate this. The added complication withptatetés the

graph needs to be altered for different length sets so that the set always peaks at the correct time. Working

with my end user we developed accurate graphs for 4 different length sets-@inhute, 120minute, 180
minute, 246minute.

Fig 4.7 shows the graphs for a) @@iinute set, b) 240ninute set. The axis interprets set duration as track
numbers, assuming each track is played for 4 minutes.

a)
0 - 60 Minutes
5
4
bS]
o 3
=
2
l\
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Track
b)
0 - 240 Minutes
5
4
e)
8 3
=
2
l\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
-t M~ O ™M O O N N o0 A < N~ O M O o N .0 o
- 4 <€ <4 N N N ™ OO oM & T 0 w0
Track
Fig 4.7

| converted each oftte 4 graphs into 4 arrays. Each value in the array reflects the mood that number track
should be i.e. trackn should have a mood corresponding to theth entry in the array. These arrays are
displayed in Fig 4.8 DurationSelects the duration the usepecifies. If you look at the first array on line 2

i.e. the array that will be used if the duration is less than 60 minutes, you will see that the first track in the set
needs to have modd the second track, third track2, fourth3, and so on.
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If Du rationSelect <= 60 Then
BanginArray = Array(1, 2, 2, 3,3,4,4,4,5,5,5,5,5, 5, 5)

Elself DurationSelect > 60 And DurationSelect <= 120 Then
BanginArray = Array(1,1,2,2,2,3,3,3,3,4,4,4,4,4,4,5,5,5, 5,
55,5,5,5,5,5,5, 5,5,5)

Elself DurationSelect > 120 And DurationSelect <= 180 Then
BanginArray = Array(1, 1, 1,1,2,2,2,2,2,3,3,3,3, 3, 3,4, 4, 4, 4,
4,4,4,4,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5, 5, 5)

Elself DurationSelect > 18 0 Then

BanginArray = Array(1,1,1,1,1,2,2,2,2,2,2,2,3,3,3,3,3,3, 3,
3,4,4,4,4,4,4,4,4,4,4,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5, 5,
55,5,5,5,5,5,5,5,5,5,5,5, 5)
End If

Fig 4.8

The array is selected each the according to the length of the set (as defined byDurationSeledgt This

ensures that the set always peaks at the correct point.
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Chapter 5 — Comparison of Two Prioritising Algorithms

5.1 Overview

The process of generating a set lismolves selecting a track, and then assessing all the other tracks in the
system to find the most appropriate track to be played next. This process obviously requires a mechanism
for prioritising the tracks in the system. | identified two possible approabes to doing this, a hardrule
approach, and a softule “weightings” approach. My task was to implement both approaches, and then

assess which approach produced the best results.

5.1.1 Hard-Rule Approach

This approach to generating a set list invohagsplying constraints to all tracks in the system. The purpose

of these constraints is to find all the tracks in the system that are suitable to be played after the most recently
selected track. Those tracks that are deemed suitable are then prioatised the single most appropriate

track. This track is then inserted into the set list, and the process repeated: the constraints are applied using
the newly inserted track, and the remaining tracks are prioritised. This approadhrided as thoséracks

that don’t pass the constraints are completely ruled out of being played.

Constraints

The following constraints were developed with help from the end user:

Style Constraint: In the system every track is allocated one of five possible styles: Bigd&, Dark, Jump

Up, Nu Skool, or Techno. The style constraint says which styles can follow which other styles. For
example, if a track has been selected witDark style, the next track can only havelark, Techng or Nu
Skoolstyle. Tracks not havinghese styles i.e. those having Big Beator Jump Upstyle are completely
rejected. This constraint is applied to ensure that two tracks having styles that don’'t mix well together are

not selected together in a set list.

Mood Constraint: Section 4.8 edpined how 4 set types were identified: Background, Bangin’, Chilled, and
Club. These four set types state what kind of mood constraint should be applied. For example, the Chilled
set type says that the mood must stay between 1 and 2. When usingeal Gétltype, every track that does

not have a mood value of 1 or 2 is automatically rejected. The Bangin’ set type says exactly what mood each
track should be. This is captured in a series of arrays. For example, if the user has selected to play a 60
minute set, and the first 5 tracks had been selected by the system, the next track (track 6) must have mood a
mood value 4 (this is taken from the first array in Fig 4.8). Tracks without mood 4 are completely rejected

regardless of their style and speed.
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Speed Constraint In the system every track is allocated one of five possible spe&@Esl20 bpm),B(120

129 bpm),C(130-139 bpm),D(140-149bpm),E(150+ bpm). The speed constraint says which speeds can
follow which other speeds. The speed constraiat th used depends on the set type that has been selected.
For a Bangin’ set the speed must gradually increase. For example, if a track has been selected wigh a
speed, the next track can only haveBa or C speed. Tracks without these speeds are cogtglly rejected.

For the other three set types the speed can also decrease. For example, if a track has been seled®ed with a

speed, the next track can havefaB, or C speed.

The complete constraints can be seen in Appendix F.

Prioritisation

After the constraints have been applied, the remaining appropriate tracks are prioritised to leave the single
most appropriate track. Firstly, the tracks are ordereddmpularity, with the highest popularity first. The

user defines the popularity of a track eminitially entering the track into the system. If there is more than

one track with the same popularity, those tracks are ordered by the record number, with the highest record
number first. This means that the track from the most recent record wopldys= before the other tracks.

This gives priority to the newer tracks in his collection. This means that although the actual popularity value
of a track is never automatically decreased, the popularity of a track is indirectly decreased with tbe addit

of newer tracks to the system.

If there is still no single best track i.e. there is more than one track with the same popularity and record
number that has passed the constraints, the tracks are ordered lagttbtayeddate, with latest last played

date first. The last played date of a track is updated automatically when the track is on a set list, and the user
‘confirms’ the set list will be played. The user ‘confirms’ a set list will be played by simply clicking on a

button that executes an UPDE SQL statement, updating the last played date.

This prioritisation was easy to achieve by adding the following ORDER BY clause at the end of the SQL
query:

ORDER BY Track.Popularity DESC, Record.Record _Number DESC, Track.LastPlayed;

In the unlikely crcumstance that there is still no single best track after ordering byasteplayeddate, the

track is selected according to how the software orders the tracks.
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Example
The following example will help to explain exactly how the constraints aresdpptack X is the first track

inserted into the set list:

Style Speed Mood Popularity Record No Last Played
Track X Big Beat A 2 8 34 1/3/01

The user has selectedGhilled set type. This means that the mood must stay between 1 and 2. The most

appopriate track must be selected from the following 10 tracks:

Style Speed Mood Popularity Record No Last Played
Track A Nu Skool A 1 8 23 1/3/01
Track B Big Beat D 2 9 34 23/3/01
Track C Techno A 1 6 12 2/12/00
Track D Nu Skool B 4 7 35 1/3/01
TrackE Dark A 2 5 11 16/12/00
Track F Dark D 5 7 22 1/3/01
Track G Nu Skool C 2 6 32 2/12/00
Track H Big Beat A 2 8 45 1/3/01
Track | Jump Up A 1 7 21 1/3/01
Track J Big Beat B 1 8 17 23/3/01

The shaded tracks (tracks BG) were rejected when the conaints were applied. The values that violated
the constraints are displayed in bold. Tracks C, E and F were rejected due to violating the style constraint.
Tracks B, F and G all violated the speed constraint. These three tracks were all too fastaevfishck X.

Tracks A, H, | and J remained after the constraints had been enforced:

Style Speed Mood Popularity Record No  Last Played
Track A Nu Skool A 1 8 23 1/3/01
Track H Big Beat A 2 8 45 1/3/01
Track | Jump Up A 1 7 21 1/3/01
Track J Big Beat B 1 8 45 23/3/01

These tracks were firstly ordered by popularity. Track | was rejected as the other three tracks all had higher

popularity values. As all three tracks had popularity values of 8, they were ordered by the record number to

find the mostecent track. Tracks A and J had the highest record number, 45. This means the two tracks are
from the same record. To select the better of these two tracks they were ordered by the last played date.

Track H would be selected to follotwack X, as thistrack had the latest last played date of the two.

David Ogle 29



A Set List Generator for a DJ Comparison of Two Prioritising Algorithms

5.1.2 Soft-Rule ‘Weighting’ Approach

This approach to generating a set list orders all tracks in the system by multiplying track attributes with
carefully chosen parameters. | needed to write functionsad give the attributes style, speed and mood
numerical values. These functions compare how suitable a trsigks speedandmoodis given thestyle

speedandmoodof the track that has just been selected.

The following code shows part of tisgylefunction GtyleOK), wherex is the style of the current track, and

is the style of the track being compared:

Function styleOK( X As String, y As String) As Double

If x = "Big Beat" And y = "Big Beat" Then
styleOK = 0.8

Elself x = "Big Beat" And y = "Dark" Then
styleOK = 0.3

Elself x = "Big Beat" And y = "Jump Up" Then
styleOK = 0.7

Elself x = "Big Beat" And y = "Nu Skool" Then
styleOK = 0.4

Elself x = "Big Beat" And y = "Techno" Then
styleOK = 0.3

Fig 5.1

Please noteThis sectim of the function only shows the values that are assigned if the current styRids

Beat The complete function assigns values for all styles in the system.

The speedunction (speedOKfor a Bangin’ set works in a similar way: assigning values betweeand 1

given a tracks speed and a current track speed. For example, if the current speed is B, 0.1 is returned with A,
1 with B, 1 with C, 0.2 with D and 0.1 with E. A separat@moodfunction had to be developed for each set

type, as different values ned to be assigned to different moods depending on the set type that has been

selected. The complete style, speed and mood functions can be seen in Appendix G.

David Ogle 30



A Set List Generator for a DJ Comparison of Two Prioritising Algorithms

After defining the functions, the next step was to write a formula that would assigntesdhwith a value,

thus allowing the tracks to be ranked. Using the weighted sum approach | devised the following formula:

(moodParam * Mood) + (styleParam * Style) + (speedParam * Speed) + (popularityParam * Popularity) +

(recordnumParam * Record_Nuerh + (lastplayedParam * Datd(astPlayed)

The moodParamand styleParanetc. are the parameters that will be used. Obviously, each parameter will

be assigned a value. For the mood, style and speed, the functions previously explained will be used.

Datd) is a function that returns today’s date. Subtracting the last played date from the current date gives the

number of day’s difference.

The following SQL query (Fig 5.2) uses the formula. As you can see the formula has been translated into
SQL along wih the functions, and put in the ORDER BY clause of the statement. The DESC at the end of
the statement orders the tracks in descending order. After computation, the highest scoring track i.e. the

most appropriate track, is found at the top.

SELECT *

FROM nextTrack

ORDER BY

(& noodParamé& ™ * banginMood(" & arrayValue & "', Mood)) +
(& speedParam& ™ * speedOK(" & previousSpeed & ™, Speed)) +
(& styleParam& ™ * styleOK(" & previousStyle & ™, Style)) +
(& popul arityParam&™* popularity) +

("& recordnunParam&™ * Record Number) +

(& lastplayedParam & " * (Date() - LastPlayed)) DESC;

Fig 5.2

This approach to generating a set lisafruled as no track is ever completely ruled out of being played.
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Example
Using the example from before | will show how the ‘weightings’ approach is applidaack X is the first

track inserted into the set list:

Style Speed Mood Popularity Record No  Last Played
Track X Big Beat A 2 8 34 1/3/01

The user has selectedChilled set type. The most appropriate track must be selected from the following 10

tracks:

Style Speed Mood Popularity Record No  Last Played
Track A Nu Skool A 1 8 23 1/3/01
Track B Big Beat D 2 9 34 23/3/01
Track C Techno A 1 6 12 2/12/00
Track D Nu Slool B 4 7 35 1/3/01
Track E Dark A 2 5 11 16/12/00
Track F Dark D 5 7 22 1/3/01
Track G Nu Skool C 2 6 32 2/12/00
Track H Big Beat A 2 8 45 1/3/01
Track | Jump Up A 1 7 21 1/3/01
Track J Big Beat B 1 8 45 23/3/01

The following parameter values wile used for this example:

moodParam  styleParam speedParam popularityParam recordnumParam lastplayedParam

Value 800 800 400 20 10 1

For this example the Date() function would return ‘5/4/01'.

Using the SQL query (Fig 5.2) and functions (Appendix I)a value can be computed for each of the 10

tracks, given track X. For track A the weighted sum would return the following value:

(800 * 1) + (800 * 1) + (400 * 0.4) + (20 * 8) + (10 * 23) + (1 * 35285
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The remaining 9 tracks were computed dsoae. The following table shows the values that were returned

for each track:

Style Speed Mood Popularity Record No Last Played Total
Track A 160 800 800 160 230 35 2185
Track B 320 80 800 180 340 13 1733
Track C 120 800 800 120 120 124 2084
Track D 160 800 0 140 350 35 1485
Track E 120 800 800 100 110 110 2040
Track F 120 80 -800 140 220 35 -205
Track G 160 160 800 120 320 124 1684
Track H 320 800 800 160 450 35 2565
Track | 280 800 800 140 210 35 2265
Track J 320 800 800 160 450 13 2543

Thetracks are ranked as follows:

Value
Rank 1 Track H 2565
Rank 2 Track J 2543
Rank 3 Track | 2265
Rank 4 Track A 2185
Rank 5 Track C 2084
Rank 6 Track E 2040
Rank 7 Track B 1733
Rank 8 Track G 1684
Rank 9 Track D 1485
Rank 10 Track F -205

Track H would be selected to follow track X using the softruled ‘weighting’ approach. The only four
tracks that were left after the constraints were enforced using theuleddapproach were tracks A, H, | and
J. These four tracks are all ranked in thapt4 using the ‘weightings’ approach. Both approaches selected

track H as the most appropriate track to follow track X.
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5.2 Relative Merits of the Two Approaches

The ‘weightings’ approach allows the user to attach much more accurate values to predsréor the next
track given a current track. If you look at Fig 5.1 you can see that, for example, if the current traBlighas a
Beatstyle, the most preferred style to follow would b8ig Beat(reflected by the 0.8 value), followed by
Jump Up(0.7), followed by Nu Skool(0.4), and so on. This accuracy is not possible using the hartkd
approach. With that approach, if the current track hAagya@eatstyle, constraints are applied to say that the
next track must either haveRig Beatstyle,Jump U style, orNu Skoolstyle. Preferences for style are not
stated. Tracks having@ark or Technaostyle are completely rejected. Fig 5.1 shows that this is not the case
using the weightings approach. Tracks viddrk or Technostyles are assigned 0.3aking them unlikely to

appear, but still possible.

A major benefit of the ‘weightings’ approach is it can be fine -tuned to reflect how much weight each
constraint should carry. This provides the user with much more flexibility, allowing him to generate

different sets according to the weights used. The-hdedapproach cannot be tuned.

Another advantage of the ‘weightings’ approach is it always ensures the set list is filled according to the
duration specified. This is not the case with the fnalelapproach. For example, track X is inserted into the

set list. Track X has Bark style andD speed. The handile approach states that the next track must have a
Dark, Technoor Nu Skoolstyle, and aD or E speed. There is a track in the system thas fihis (this track

has mood 3). But, the user has selected a Bangin’ set type, meaning that the mood of the next track must be
4. This now means there is no track in the system that passes all three constraints. This would produce a

message informindné user that the system has been unable to fill the set list with enough tracks.

With the ‘weightings’ approach, although a track may not strictly pass all constraints defined in thdehard
approach, the most appropriate track is always computed.isTimtter under most circumstances, as it does
not leave the user with incomplete set lists, although the hamadle approach does always ensure that two

incompatible tracks are never played together.

The weightings approach reflects much more closely thamans think. For example, in reality if track Y is
perfect to follow track X, apart the fact that the two tracks styles do not match according to the style
constraint, they would still be played together. The other track attributes-watgh’ the fad that the two
styles may not be ideally matched. This is how the ‘weightings’ approach works. The-hdedapproach

would simply reject track Y, and search for another track.

The overall project aim was to capture the knowledge of my end user usingalid use this knowledge to
automate the process of generating a set list. The ‘weightings’ approach is more successful at achieving this

aim.
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5.3 Role of the End User

After implementing and testing the two approaches the role of the end user was tesasbéch of the two
approaches produced the best results. This involved getting the end user to generate a series of sets using
each approach. He spent a good deal of time playing some of these sets, to see how the tracks were mixing

together.

5.3.1 Fine-Tuning

To ensure that the end user was getting the best from the ‘weightings’ approach | spent a good deal of time

with him finetuning the settings. This is explained in section 4.7.

| have implemented a weight settings control form, which gives ske flexibility, allowing him to alter the
settings as he wishes (Fig 4.5). This form allows him to return to the default settings we decided upon, any

time he wishes.

5.3.2 End User Feedback

After using both approaches my end user has decided thatightings’ approach is the better of the two
approaches. Firstly, he preferred that the ‘weightings’ approach always gave a complete set list. The hard
rule approach sometimes leaves the set list incomplete, if none of the tracks in the system pass the
constraints, requiring the user to add tracks to the set list. He was also impressed with the settings control

form, as it gives him much more control over the type of set he generates each time.

Overall he identified that the ‘weightings’ approach waduding a greater proportion of his better tracks in

the set lists it generated.
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Chapter 6 — Testing

6.1 Testing the System

Testing is essential to ensure every part of the system is functioning correctly. The system has been tested
throughout its development i.e. as a new function was added to the system it was tested to ensure it was

working correctly. Now the system is complete, the system needs to be tested as a whole.

6.1.1 Testing the Interface

The interface allows the user toter data into the system, and search for specific data. The forms need to be
thoroughly tested to ensure invalid data cannot be accepted by the system, and everything is working as

required. The following checks were made:

1) The data accepted by a febwas valid. This involved attempting to enter invalid data into each field to
ensure it could not be accepted. For example, trying to enter text into a date field. | found that no field

would accept invalid data.

2) The fields won't accept null valge | firstly attempted to save a nilhbelon the ‘Add Label’ sudorm.
| found that the actually system tried to save the null value, causing an uninformative error message to be
produced by Microsoft Access. After looking at the code | realised whatd done wrong. | currently set

the default value for the field to “”, which gave the appearance of a blank field. In the code | then checked to

see if the field value was . If so an error message was produced. | realised that this is finesdrtjeas

straight to theSave Labebutton. The problem comes when the user enters a label, deletes the label, and

then attempts to save the label, because the “” would be deleted. To solve this problem | removed the default
value, and used theNull  function to check for a null value. This now works correctly. | needed to make

this same update on all the other forms used for data input.

After updating the code, no field would accept a null value. When attempting to save a null value the system

prodwces an informative error message informing the user they cannot leave any fields blank.

3) The primary key fields won't accept naimique values. | firstly needed to ensure | couldn’t save a-non
unique Record Numbeto the ‘Record’ table. After attempti ng to enter a Record Numbethat already

existed the system produced an error message.

| also needed to ensure that a ronique neighbouring relationship wouldn’t be saved to the system. After
attempting to redefine a neighbouring relationship thdteady existed, the system didn't detect it, causing
an uninformative error message being produced by Microsoft Access complaining about key violations. |

needed to detect for this so an informative message could be produced to the user in future.
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To achieve this | altered the code so it would search for the proposed neighbouring relationship, before
attempting to save it to the system. If the neighbouring relationship already exists an error message is now

produced. | also made this alteration onGemerate Set Ligorm.

4) The command buttons all work as required. | clicked on every command button in the system and
observed whether they were working as expected. | found that every command button in the system was

working correctly.

5) The seath facilities find the correct data. | needed to test each of the search dommbe to ensure they

filtered the data correctly. Every search corhbg in the system filtered the data correctly.

6) The data displayed to the user cannot be edited. lniportant that the user cannot edit the data that is
being displayed to them, for example on the search screens. | attempted to edit every field, and found that
some of the fields could actually be edited. To solve this | altered the properties offiettithat could be
edited.

The complete testing results can be seen in Appendix I.

6.1.2 Testing the Set List Generator

The set list generator needed to be fully tested to ensure every aspect of the generation process was working

correctly. The followng were tested:

The most appropriate starting tracks were getting selected

The first step in the set list generation process is to select the most appropgtding track . The most
appropriate starting track differs for the set type selected, so | ted each set type in turn. For testing |
entered the following 4 tracks into the system, and generated a set list for each set type. Ppbpularity
value andlast startdate assigned for each of the four tracks were exactly the same. This means the trac

with the higherecord numberwould be given preference over another track also having a suitable mood.

Start Set Mood Record No
Track 1 Yes 1 56
Track 2 Yes 1 57
Track 3 Yes 2 58
Track 4 Yes 3 59

Bangin’ This set requires the starting trackhtore mood 1Track 2was selectedl
Chilled: This set requires the starting track to have mood 1Tma2k 3was selectedl

Club: This set requires the starting track to have mood between 2 dmndck 4was selected.]
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Background This set requirethe starting track to have any moddack 4was selected.

The start track selected for each set type was as expected.

The most appropriate finishing tracks were getting selected

To test the most appropriate finishing tracks were getting selectegdlamywas to generate a 3@inute set,

and analyse whether the most appropriate track had been selected to finish the set. To make this easier | set
all tracks in the system tBinish Set= ‘No’, and then entered the following four tracks into the systéine

style speedandpopularityvalues, andinish date assigned for each of the four tracks were exactly the same.

| assigned the tracks low popularity values to ensure they were not selected before the end of the set. | again

tested each set typetimrn.

Finish Set Mood Record No
Track 1 Yes 1 56
Track 2 Yes 2 57
Track 3 Yes 3 58
Track 4 Yes 4 59

Bangin® The finishing track would preferably have moodT4ack 4was selected.
Chilled: The finishing track would preferably have mood 1 dfrack 2was selected.
Club: The finishing track would preferably have a mood between 2 amdadk 4was selected.]

Background The finishing track could have any moddack 4was selected]

The finishing track selected for each set type was axtegh

The starting style feature works
The starting stylefeature allows the user to select the style they want the starting track to be. | generated a

series of set lists, changing the starting style each time. The starting track had the recpiiredastiil case.

The correct number of tracks is selected according to the duration selected

| estimated that a 3@inute set should include 8 tracks. | generatedmifOte, and it included 8 tracks.

The weight settings affect the set generation in the correct way

Each constraint contributes different weights to the prioritisation of tracks. To ensure each constraint was
functioning correctly | tested each one separately. | achieved this by lowering every other constraint to 0 on
the Custom Weight Stgsform, meaning they contributed nothing to the prioritisation, and increasing the
constraint | was testing to 1000. | then generated avifiute set and observed whether the tracks selected

correctly followed the constraint | was enforcing.
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Mood

Themood is selected according to the set type selected by the user, so | tested each set type individually:

Bangin’ The mood of each track fit perfectly with the array for -amiute set[
Chilled: The mood remained between 1 and 2 throughout.
Club: The mood remained between 2 and 4 throughout.

Background Any mood was selected.

Speed
After selecting aBangin’ set, the speed of the set gradually increased.For the other three set types the

speed always either gradually increased or decreldsed.

Style

| set the style of the starting track to Wgark. In selecting the next track to follow, the style function gives
the highest values to those tracks also withark style. Every track in the 4@ninute set | generated had a
Dark style.[]

Popularity
To make this easier | decreased the popularity value of all tracks in the system to 1. |then added 8 tracks,
and assigned a higher popularity value to each new track | added. The tracks with the highest popularity

were selected first]

Last Played
| altered thdast playeddates of several tracks on the set list and generateehair8@e set. The tracks with

the latest last played date were selected first.

Record Number

| generated a 3finute set, and the tracks from the highest records wkreted first[]

The most appropriate track was selected each time

| needed to ensure the track being selected each time was actually the most appropriate. To test this my plan
was to generate a 3finute set, and then analyse the entire set list to e most appropriate track was
selected each time. To make this easier | loweregdpealarity values of all the tracks in the system. | then
entered 8 new tracks into the system, and gave the tracksgugblarity values. From thetyle speedand

moodetc. | assigned to each track, | was able to predict the order in which the tracks would appear on the set
list. | generated a 3Mhinute set using thBangin’set type. The tracks appeared in the order | had predicted.

The report for the generatedt list can be seen in Appendix .
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The random number generation was working
To give variety to the set lists the code generates a random number between 1 and 20, and executes a certain

section of code depending on the number that is generated:

A) Betwen 1 and 10Insert the most appropriate track from the current playlist.
B) Between 11 and 19 Insert a neighbouring track of the previous track, if the previous track has a
neighbouring track.

C) 20: Insert the most appropriate classic track.

To testthis was working correctly | updated the code so that a message box would appear each time and

inform me which of the three sections of code had been accessed. | generateid@&&@8ets, and recorded

the results:
1 2 3 4 5 Total %
A 11 13 13 12 12 61 54
B 14 7 8 8 11 48 42
C 0 0 2 2 0 4 4
Totals 25 20 23 22 23 113 100

In theory, A has a 50% probability of occurring, B 45% probability and C 5% probability. The results |

obtained are very close to these expected results.

The neighbouring tracks  feature was working

To test whether the neighbouring tracks feature was working correctly | generated a-8tinute set, and

analysed each of the 8 tracks to see if they had a neighbouring track. If so, | then checked to see whether the
neighbouring track had been either included on the set list, or included on the currently un -selected

neighbouring track list. Of the 8 tracks on the set list | found 2 had neighbouring tracks:

Track 2 had 2 neighbouring tracks. 1 was inserted as a neighbouring track i.es tiack 3, and the other

appeared on the currently-aalected neighbouring track lit.

Track 5 had 1 neighbouring track. This track was inserted as a neighbouring track i.e. agltrack 6.
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The classic track feature was working
As the probability of a classic track appearing is low, | altered the random number generation to highly

increase the probability of a classic track appearing. This allowed me to better test the following:

a) A classic track is never included in the first 30 minutes of &t

In the series of 6ninute sets | generated a classic track never appeared within the first 30 rinutes.

b) Classic tracks are never played straight after each other.

There was never a case where two classic tracks were played straight afterezalch oth

¢) The include classic check box was working.
Thelnclude Classic Tracksheckbox allows the user to define whether they want classic tracks including in
the set list. To test this | unchecked the box, and generated a serigninfidsets. Naolassic tracks were

ever includedl

The re-use feature was working

The theory behind thReUseattribute attached to each record iR#&Useis set to ‘No’, when a track from

that record has been selected for the set list, no other track from toad iIan be selected. ReUseis set

to ‘Yes’, when a track from the record has been selected for the set list, other tracks from that record can also
be selected. This effect is achieved by running an SQL UPDATE query when a track has been ingerted int
the set list, to set th&electedralue to ‘Yes' on all other tracks from the record ReUseis set to ‘No’ on

their record.

To test the reuse feature was working | generated a®ihute set. | observed it wasn’t working correctly,
as sometimes morthan one track from a record havirlgeUseset to ‘No’ was been included on the same

set list. After debugging | realised the SQL UPDATE query was wrong:

UPDATE Track SET Selected = yes WHERE Record_Number = RecordNumberBox.value AND

Reuse = no;

The poblem was, the query didn't join the ‘“Track’ table with the ‘Record’ table, and therefore had no way of

knowing whether the track was from a record that couldn’t be reused.

The following is the updated query:

UPDATE Track INNER JOIN record ON Track.Re cord_Number = Record.Record _Number
SET Selected = yes WHERE Record.Record_Number = RecordNumberBox.value AND

Record.Reuse = no;
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| repeated the testing after updating the query, and found it was working correctly.

The warnings appear at the correct time

The system should provide the following warnings:

No Starting Track
This warning appears to inform the user there was no suitable starting track. To test this was working |
ensured there was no suitable starting track, and then generated a set.t@rhdisstly provided a message

box, and then the warning appeareesoreen[]

Duration less than specified
This warning appears to inform the user the specified duration could not be filled. To test this | generated a

500-minute set. The system firsthyovided a message box, and then the warning appeaseteam[]

No Finishing Track
This warning appears to inform the user there was no suitable finishing track. To test this was working |
ensured there was no suitable finishing track, and then gereted a set. The system firstly provided a

message box, and then the warning appearateen!]

Record(s) Reused

This warning appears to inform the user more than one track from the same record is included on the set list.
To test this warning was wrking correctly | generated a é@inute set, and went through the set list to see
whether the same record appeared more than once. A record appeared twice, and the warning appeared on
screen] |then generated a 3fhinute set, and noticed that no reddnad been reised. On this occasion

the warning was not produced.

The last played date was updated correctly

When a user selects toaepta set list, thd.astPlayeddate of each track on the set list should be updated to
the Gg Dateentered. Théast Startdate of the starting track, and thast Finishdate of the finishing track
should also be updated. To test this | generated ax80ute set, clicked on théccept Set Lisbutton, and
checked the dates of the tracks on the set list. All dagkbeen updated as required.

Results of System Testing
| can conclude that every aspect of the system has been thoroughly tested. The user cannot enter invalid
data, and the set list generator is now working as required. All errors detected durirggting have been

rectified.
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6.2 User Acceptance Testing

User acceptance testing is an essential activity that should be undertaken to ensure the user is getting what
they actually wanted from the system. This involved getting the end user to test the $gm against the

system requirements we set. The results of this testing can be seen in Appendix J. They show the system |
have developed provides the functionality required by the user.
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Chapter 7 — Evaluation and Future Dev elopments

7.1 System Evaluation

Overall, | believe | have developed a system that is fundamentally correct affideunsity. The overall aim
for the project was ‘to capture the knowledge of a DJ using IT, and use this knowledge to automate the
process ofgenerating a set list” | firmly believe this aim has been achieved. The first challenge was to
devise a knowledge capture model. | came up with two such models, a fialel model and a weightings
model. The next challenge was to use these models tataally capture the knowledge of the DJ. Both
models successfully achieved this. The weightings model became the preferred model aftenfinethe

weights with the DJ, producing set lists very similar to set lists the DJ would prepare.

The user accptance testing confirmed that all functional and ndanctional requirements have been met.

The end user has tested the user interface. He found it very useable, and was able to successfully enter a
number of records into the system. The DSDM methodglegsured the user was actively involved in the
development of the system. This gave me the flexibility to deal with the changing system requirements

throughout the course of the project, ensuring the end product was what the end user actually wanted.

A limiting factor for most systems is data input. In the system | have developed, each track must have
accurate values for its attributes, such as mood and style, in order to accurately capture that the end users
knowledge. It could be time consuming foh¢ end user to ensure that all tracks in the system are defined
accurately. Another restriction with the system is the user has to manually remove the tracks he doesn’'t want
appearing on the set lists, from the current playlist. This could again bedimseming. A major reason for
developing the system was to save the end user time; yet having to spend time keeping a systedatep

creates work in itself!

Only about a third of my end users records are currently stored in the system. The system gsirrently
generating the kind of set lists he is looking for, but after entering all records from the collection there is no
guarantee that the system will continue to be as successful. He is optimistic that the system will be of real
use to him, but onlytime will tell. He will definitely continue to use the input and retrieval section of the

system, as it allows him to keep an accurate track of all the records in his collection.

He did raise an important point: the system could never fully determireettlacks that are played during a
set, as many other factors come into it in reality. For example, the crowd’s reaction to certain tracks may
mean that tracks other than the ones planned on the set list should be played. Playing a DJ set could never be

fully automated!
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7.2 Future Enhancements

There are a number of features | would like to add to my current system, if time permitted.

Firstly, I would add a graph feature to the system, whereby the user would be presented with a blank graph
of mood aganst time, and would be able to draw a custom graph for a set. This would determine the mood

of the tracks selected, and give the user maximum flexibility to generate the exact set they are looking to

play.

It would also be nice to provide full eline help, which would be specific to the area of the system the user
is currently having problems with. The user manual | developed is useful, but users generally piigfer on

help as opposed to reading a manual.

In my midproject report | stated the follamg objective should be completed if time permitted:

Design and implement a system that will extract specific records from a long list of newly released records,

using keywords.

The lists of newly released records are sent to my end user viar&il eat month as text files, and give
information such as the label and artist of the new records to be released. Unfortunately, | didn’t have time
to provide a solution to this problem, but given more time it would provide me with an excellent opportunity
to link the system | have developed with the key word searching of the text files. The search criteria could
be taken from the database, and used in the search. For example, software could be written to find if any of

the label’s stored in the database awmnfl in the text file.

In response to the data input problem, a possible enhancement would be to 1aselysie software, which
could for example, be trained to identify a tracks speed and style. Such software could be used when
inputting a new recordhto the system. This would somewhat reduce the data input required by the user of

the system.
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Appendix A — Project Reflection

The project proved to be challenging at times, but overall it proved to be both an enjoyable and interesting
experience. | have fulfilled all objectives of this project | initially set out to achieve, within the deadline |
was given. | am personally vergleased with the final system | have developed, and am hopeful it will be

put to some use.

| have gained a number of valuable skills through the course of the project, both technical-sechnimal,
that | will be able to put to use in my future careetr Technical skills include database design, Microsoft
Access, SQL, Visual Basic, and technical report writing. Notechnical skills cover things such as time

management, and conducting meetings.

| was pleased with my selection of tools to developdystem. Microsoft Access proved to be a very useful
tool for prototyping. | found | could quickly develop an interface using the controls provided by the

software, such as command buttons and combo boxes, and later add functionality using VBA.

As my use was also very busy it made it quite difficult to find time for meetings, as he obviously had more
important priorities than my system. This meant that when we did get chance to meet it was essential that

the meeting was planned fully beforehand, to enkobtained everything from the meeting | required.

The main criticism | have of the way | developed the system was my failure to comment the code during
implementation. This meant that when revisiting the code months later | sometimes found it difficio
understand what the code was actually doing, or why | had chosen to do it a particular way. | eventually

managed to comment the code, but | could have saved myself a lot of effort by commenting as | was coding.
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Appendix B — Project Sc hedule
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Appendix C

Appendix C — Data Dictionary

Label
Field Name Data Type Description

Label _ID AutoNumber Primary key, unique label identifier

Label Text Name of the label

Record

Field Name Data Type Description

Record Numbe Number Primary key, unique number given to each record

Record_Title Text Title of the record

Label_ID Number Foreign key from the ‘Label’ table

Reuse Yes/No Can more then one track from the record be selected on
the same set list?

Track

Field Name Data Type Description

Track _ID AutoNumber Primary key, unique track identifier

Record_Number Number Foreign key from the ‘Record’ table

Track_Title Text Title of the track

Mix Text Mix of the track

Side Text The side of the record the track is on

Style Text The style of the track

Speed Text An estimated speed of the track in BPM

Popularity Number A number between 1 and 9 reflecting how popular the
track is

Mood Number A number between 1 and 5 reflecting the stage in the
set where the track is besayed (1 = start of set, 5 =
end of set)

Start_Set Yes/No Would the track ever start a set?

Finish_Set Yes/No Would the track ever finish a set?

CurrentPlaylist Yes/No Is the track on the current playlist? Tracks on the
current playlist can be selectid each set list
generated

Classic Yes/No Is the track a classic? A classic track can be selected
once in a while

LastPlayed Date/Time When was the track last played?

LastStart Date/Time When did the track last start a set?

LastFinish Date/Time Whendid the track last finish a set?

Selected Yes/No Is the track currently on the set list?

Artist

Field Name Data Type Description

Artist_ID AutoNumber Primary key, unique artist identifier

Artist Text Name of the artist

Track Artist

Field Name Data Type Description

Artist_ID Number Primary key from the ‘Artist’ table

Track _ID Number Primary key from the ‘Track’ table
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NeighbouringTrack
Field Name Data Type Description
Track_ID Number Primary key, first track in the neighbouring
relationship
NeighbouringTrack_ID Number Primary key, second track in the neighbouring

relationship
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Appendix D — Database Relationship Diagram

Track 1 SN N ] |A.rtist_]D
Track_ID & | === | NeighbouringTrack_ID Arkist
Record_Mumber
Track_Title
Mz
Side
Style
Speed
Popularity
Mood
Skart_sSet n—; Track_ID ;. —
Finish_5et = |Record_Mumber
CurrentPlaylist Track_Title
Classic Pz
LastPlayed Side i
t:zti:i::; | Style Record_Murnber
e . Speed _ Record_Title
Piopularity Track_ID
- Mood Track_Title
Skart_Set iz
Finish_Set Skyle
CurrentPlaylist Speed
Classic Mood
1 LastPlaved Reference
) LastStark | SetDate
Label_ID —_— E:gslrdIBTltle Laftﬁni;h =l i
g o Selecte Classic

The ‘Track’ table appears twice on the diagram. This is to ensurenidémtegrity is upheld between both

tracks in the ‘NeighbouringTrack’ table.
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Appendix E — System Interface
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Appendix F

Style Constraint

Appendix F — Hard-Rule Constraints

Bangin’ Speed Constraint

Normal Speed Constraint

Style Follow-on Style
Dark Dark
Dark Nu Skool
Dark Techno
Big Beat Big Beat
Big Beat Jump Up
Big Beat Nu Skool
Jump Up Big Beat
Jump Up Jump Up
Jump Up Nu Skool
Nu Skool Dark
Nu Skool Big Beat
Nu Skool Jump Up
Nu Skool Nu Skool
Nu Skool Techno
Techno Dark
Techno Nu Skool
Techo Techno
Speed Follow-on Speed
A A
A B
B B
B C
C C
C D
D D
D E
E E
Speed Follow-on Speed
A A
A B
B A
B B
B C
C B
C C
C D
D C
D D
D E
E D
E E
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Appendix G

Appendix G — Weightings Functions

Style Function

If x = "Big Beat" And y = "Big Beat" Then
styleOK = 0.8

Elself x = "Big Beat" And y = "Dark" Then
styleOK = 0.3

Elself x = "Big Beat" And y = "Jump Up" Then
styleOK = 0.7

Elself x = "Big Beat" And y = "Nu Skool" Then
styleOK = 0.4

Elself x = "Big Beat" And y = "Techno” Then
styleOK = 0.3

Elself x = "Dark" And y = "Big Beat" Then
styleOK = 0.4

Elself x = "Dark" And y = "Dark" Then
styleOK = 0.9

Elself x = "Dark" And y = "Jump Up" Then
style OK =0.7

Elself x = "Dark" And y = "Nu Skool" Then
styleOK = 0.7

Elself x = "Dark" And y = "Techno" Then
styleOK = 0.5

Elself x = "Jump Up" And y = "Big Beat" Then
styleOK = 0.5

Elself x = "Jump Up" And y = "Dark" Then
styleOK = 0. 5

Elself x = "Jump Up" And y = "Jump Up" Then
styleOK = 0.8

Elself x = "Jump Up” And y = "Nu Skool" Then
styleOK = 0.6

Elself x = "Jump Up" And y = "Techno" Then
styleOK = 0.3

Elself x = "Nu Skool" And y = "Big Beat" Then
styleOK = 0.6

Elself x = "Nu Skool" And y = "Dark" Then
styleOK = 0.5

Elself x = "Nu Skool" And y = "Jump Up" Then
styleOK = 0.8

Elself x = "Nu Skool" And y = "Nu Skool" Then
styleOK = 0.9

Elself x = "Nu Skool" And y = "Techno" Then
styleOK = 0. 3

Elself x = "Techno" And y = "Big Beat" Then
styleOK = 0.8

Elself x = "Techno" And y = "Dark" Then

David Ogle



A Set List Generator for a DJ

Appendix G

styleOK = 0.7

Elself x ="Techno" And y = "Jump Up" Then
styleOK = 0.3

Elself x = "Techno" And y = "Nu Skool" Then
styleOK = 0.6

El self x ="Techno" And y = "Techno" Then
styleOK = 0.8

End If
End Function

Bangin’ Speed Function

Function speedOK(x As String, y As String) As Double

If x="A"And y = "A" Then

speedOK =1

Elself x ="A" And y = "B" Then
speedOK =1

Elself x ="A" And y ="C" Then
speedOK = 0.2

Elself x ="A" And y = "D" Then
speedOK = 0.1

Elself x ="A" And y = "E" Then
speedOK =0

Elself x ="B" And y ="A" Then
speedOK = 0.1

Elself x ="B" And y = "B" Then

speedOK =1

Elself x ="B" And y ="C" Then
speedOK =1

Elself x ="B" And y ="D" Then
speedOK = 0.2

Elself x ="B" And y = "E" Then
speedOK = 0.1

Elself x ="C" And y ="A" Then
speedOK =0

Elself x ="C" And y = "B" Then
speedOK = 0.1

Elself x ="C" Andy ="C" Then
speedOK =1

Elself x ="C" And y = "D" Then
speedOK =1

Elself x ="C" Andy ="E" Then
speedOK = 0.2

Elself x ="D" And y ="A" Then
speedOK =0
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Elself x ="D" And y = "B" Then
speedOK =0

Elself x ="D" And y ="C" Then
speedOK = 0.1

Elself x ="D" And y = "D" Then
speedOK =1

Elself x ="D" Andy ="E" Then
speedOK =1

Elself x ="E" And y = "A" Then
speedOK =0

Elself x ="E" And y = "B" Then
speedOK =0

Els elf x="E" Andy = "C" Then
speedOK = 0.1

Elself x ="E" And y = "D" Then
speedOK = 0.2

Elself x ="E" And y = "E" Then
speedOK =1

End If
End Function

Normal Speed Function

Function normalSpeedOK(x As String, y As String) As Double

If x="A"Andy="A"Then
normalSpeedOK =1

Elself x ="A" And y = "B" Then
normalSpeedOK =1

Elself x ="A" And y ="C" Then
normalSpeedOK = 0.2

Elself x ="A" And y = "D" Then
normalSpeedOK = 0.1

Elself x ="A" And y = "E" Then
normalSpeedOK =0

Elself x ="B" And y = "A" Then
normalSpeedOK =1

Elself x ="B" And y = "B" Then
normalSpeedOK =1

Elself x ="B" And y = "C" Then
normalSpeedOK =1

Elself x ="B" And y = "D" Then
normalSpeedOK = 0.2

Elsel fx="B"Andy="E" Then

normalSpeedOK = 0.1

Elself x ="C" And y = "A" Then
normalSpeedOK = 0.1
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Elself x ="C" And y = "B" Then
normalSpeedOK =1

Elself x ="C" Andy ="C" Then
normalSpeedOK =1

Elself x ="C" And y = "D" Then
normalSpeedOK =1

Elself x ="C" Andy ="E" Then
normalSpeedOK = 0.2

Elself x ="D" And y ="A" Then
normalSpeedOK =0

Elself x ="D" And y = "B" Then
normalSpeedOK = 0.1

Elself x ="D" And y ="C" Then
normalSpeedOK =1

Else If x="D" And y = "D" Then
normalSpeedOK =1

Elself x ="D" And y = "E" Then
normalSpeedOK =1

Elself x ="E" And y ="A" Then
normalSpeedOK =0

Elself x ="E" And y = "B" Then
normalSpeedOK = 0.1

Elself x ="E" And y ="C" Then
normalSpeedOK = 0.2

Elself x ="E" And y = "D" Then
normalSpeedOK =1

Elself x ="E" And y = "E" Then
normalSpeedOK =1

End If
End Function

Bangin’ Mood Function

Function banginMood(x, y) As Double

If x="1"Andy ="1" Then
banginMo od=1

Elself x ="1" And y = "2" Then
banginMood = 0.2

Elself x ="1" And y = "3" Then
banginMood = 0

Elself x ="1" And y = "4" Then
banginMood =0

Elself x ="1" And y = "5" Then
banginMood = 0

Elself x ="2" And y = "1" Then
b anginMood =0
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Elself x ="2" And y = "2" Then
banginMood =1

Elself x ="2" And y = "3" Then
banginMood = 0.2

Elself x ="2" And y = "4" Then
banginMood =0

Elself x ="2" And y = "5" Then
banginMood = 0

Elself x ="3" And y ="1" The n
banginMood = 0

Elself x ="3" And y = "2" Then
banginMood = 0

Elself x ="3" And y = "3" Then
banginMood = 1

Elself x ="3" And y = "4" Then
banginMood = 0.2

Elself x ="3" And y = "5" Then
banginMood =0

Elself x="4" And y = "1" Then
banginMood =0

Elself x ="4" And y = "2" Then
banginMood = 0

Elself x ="4" And y = "3" Then
banginMood = 0

Elself x ="4" And y = "4" Then
banginMood = 1

Elself x ="4" And y = "5" Then
banginMood = 0.2

Elself x ="5" A ndy="1"Then
banginMood = 0

Elself x ="5" And y = "2" Then
banginMood = 0

Elself x ="5" And y = "3" Then
banginMood = 0

Elself x ="5" And y = "4" Then
banginMood = 0.1

Elself x ="5" And y = "5" Then
banginMood = 1

End If
End Function

Chilled Mood Function
Function chilledMood(x) As Double

If x="1"Then
chilledMood =1
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Elself x ="2" Then
chilledMood = 1

Elself x ="3" Then
chilledMood = 0.5

Elself x ="4" Then
chilledMood = 0

Elself x="5"T hen
chilledMood = -1
End If

End Function

Club Mood Function
Function clubMood(x As Integer) As Double

If x="1"Then
clubMood =0

Elself x ="2" Then
clubMood =1

Elself x ="3" Then
clubMood = 1

Elself x ="4" Then
clubMoo d=1

Elself x ="5" Then
clubMood =0

End If
End Function
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Appendix H — Set List Report
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Main Menu

Appendix | — System Testing

Action

Expected Result

Actual Result

Click on thelnput New
Recod button.

The Add Recordorm will be opened.

As expected.

Click on theAdd Track to a
Recordbutton.

TheFind Record Extrdorm will be opened.

As expected.

Click on theFind Record
button.

TheFind Recordorm will be opened.

As expected.

Click on theFind / Update
Trackbutton.

TheFind Trackform will be opened.

As expected.

Click on theGenerate Set
List button.

The Generate Set Lidorm will be opened.

The Custom Weight Settindsrm will be
opened, but made invisible.

As expected.

As expected

Click on theView
Neighbouring Trackbutton.

TheDisplay Neighbouring Track®erm will be
opened.

As expected.

Click on theExit Application
button.

The application will be closed.

As expected.

Add Record

Action

Expected Result

Actual Result

On form-open.

The value in th&ecord Numbetield will be the
value of the maximum record number in the
system + 1.

As expected.

Click on theAdd New Label
button.

The Add Labelsubform will be made visible,
and the caption on the button will change to
Cancel.

All controls not on the suform will be
disabled.

As expected.

As expected.

Click on theCancelbutton.

TheAdd Labelsubform will be made invisible,
and the caption on the button will change bac
to Add New Label

All controls not on the suform will be re
enabled.

As expected.
k

As expected.

Enter aLabelon theAdd
Label subform, and click on
the Cancelbutton.

The label will not be saved to the system.

As expected.

Click on theSave Label
button without entering a
label.

An error mesage will be produced.

As expected.

Enter a label, delete the
label, and then click on the
Save Labebutton.

An error message will be produced.

The system didn’t deteg
the field had been left
null, and attempted to
save a null label to the
system, causg an
error. See comments ft
a detailed explanation

—

and solution.
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Enter aLabelon theAdd The label will be saved to the system. This lab&k expected.
Labelsubform, and click on| will now appear in théabelcombebox on the

the Save Labebutton. Add Recordorm.

Enter aLabelthat isn’t a An error message will be produced. As expected.
value in the combdox.

Select d_abelfrom the The value will be accepted. As expected.
combaobox.

Enter text into th&ecord An error messageill be produced. As expected.
Numberfield.

Enter a unigu®ecord An error message will be produced. As expected.

Number leave theTitle field
blank and click on th8ave
Recordbutton.

Enter aRecord Numbethat | An error message will be produced. As expected.
already exists and click on
the Save Recordutton.

Enter a valid_abel Record | The record will be saved to the system, and thés expected.
NumberandTitle and click | Add Trackform will be opened displaying the
on theSave Recorbdutton Title andRecord Numbeof the reord.

The Add Recordorm will be made invisible.
As expected.

Click on theCancelbutton. | The Add Recordorm will be closed, and no As expected.
record will be saved to the system. You will be
returned to thdain Menu

Comments

To ensure a null value could not be accepted in thad Labelsubform | set the default value to *”, which

gave the appearance of a blank field. In the code | then checked to see if the field value was “”. If so an
error message was produced. After testihgve realised that this is fine if the user goes straight t8dkre
Labelbutton. The problem comes when the user enters a label, deletes the label, and then attempts to save
the label, because the “” would be deleted. To solve this problem | redhinedefault value, and used the

IsNull  function to check for a null value. This now works correctly. | have made the same update on all
the other forms used for data input.

Add Track
Action Expected Result Actual Result

On formopen. The title of ecord will be set as thEtle default, | As expected.
and theMix default will be “ORIGINAL".

Enter a value that doesn’'t | An error message will be produced. As expected.

exist in a combdox.

Select valid values from They will be accepted. As expected.

each combdoox.

Select a validpeed The speed in BPM will be displayed next to theAs expected.
combaobox.

Attempt to leave each field | An error message will be produced. As expected.

blank, and click on the save

button.

Enter valid values into eachl The track will be saved to the system, and the As expected.

field and click on th&ave | Add Artistform will be opened displaying the

button. Title of the track.
The Add Trackform will be made invisible. As expected.
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Click on theCancelbutton.

The Add Track form andAdd Recordorm wiill
be closed, and the track will not be saved to t
system.

As expected.

he

Add Artist

Action

Expected Result

Actual Result

Click on theAdd New Artist
button.

The Add Artistsubform will be made visible,
and the captiown the button will change to
Cancel

All controls not on the suform will be
disabled.

As expected.

Click on theCancelbutton.

TheAdd Artistsubform will be made invisible,
and the caption on the button will change bac
to Add New Artist

All controls not on the sufbrm will be re
enabled.

As expected.

k

As expected.

Enter anArtist on theAdd
Label subform, and click on
the Cancelbutton.

The artist will not be saved to the system.

As expected.

Click on theSave Artist
button without enteringn
artist.

An error message will be produced.

As expected.

Enter anArtist on theAdd
Artist subform, and click on
the Save Artisbutton.

The artist will be saved to the system. This a
will now appear in thértist combebox on the
Add Artistform.

rtiss expected.

Enter anArtist that isn’t a
value in the combbox.

An error message will be produced.

As expected.

Select arArtist from the
combebox and click on the
Add Additional Artisbutton.

The artist will be saved to the track, and artist

conmbo-box will be cleared and given the focus.

As expected.

Select arArtist from the
combaebox and click on the
Save Artist to Trachkutton.

The artist will be saved to the track, and Alukel
Artist, andAdd Trackforms will be closed.

The Add Recordorm will remain, with all fields
disabled.

The Add New Recorbdutton will be visible.

As expected.

As expected.

As expected.

Click on theCancelbutton.

No artist will be saved to the track.

The track will be deleted from the system, as
every tr&k must have an artist.

The Add ArtistandAdd Trackforms will be
closed.

The Add Recordorm will remain, with all fields
disabled. Thédd New Recorbutton will
appear.

As expected.

As expected.

As expected.

As expected.
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Add Record (a fter a track has been saved to a record)

Action

Expected Result

Actual Result

On return to form.

The Add New Labdbutton is invisible.

TheLabel Record NumberTitle, andReuse
fields are not enabled.

The Add New RecorHutton is visible.

As expected.
TheReusefield was
still enabled, so |
corrected the code.

As expected.

Click on theAdd Track
button.

TheAdd Trackform will be opened.

The Add Recordorm will be made invisible.

As expected.

As expected.

Click on theCancelbutton.

The Add Recordorm will be closed, and you
will be returned to th&lain Menu

As expected.

Find Record Extra

Action

Expected Result

Actual Result

Select an option from any
combocbox.

TheDisplay All Record$éutton will become
visible.

As expected.

Selet¢ an option from the
Title combabox.

The records will be filtered according to the titlé\s expected.

selected.

Select an option from the
Labelcombabox.

The records will be filtered according to the
label selected.

As expected.

Select an option fronheRe

The records will be filtered according to the

As expected.

usecombaobox. selection.
Click on theDisplay All All records will be displayed, and the combo | As expected.
Recordsbutton. boxes will be cleared.

Attempt to update the
Record Number

An update will not be allowed.

As expected.

Attempt to update the
Record Title

An update will not be allowed.

As expected.

Attempt to update theabel

An update will not be allowed.

As expected.

Click on theReusefield.

If it is currently unselected will become
selected, and if it is currently selected it will
become unselected.

As expected.

Click on theDeletebutton.

The system will ask for confirmation.

If the selection is ‘no’ the confirmation box wil
simply close.

If the selection is ‘yes’ i record, and any
associated tracks will be deleted from the
system.

As expected.

| As expected.

As expected.

After deletion theéFind
Recordform was
opened. After looking
at the code | realised |
had made reference to
the wrong form, so |
correctedt.
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DoubleClick on theRecord
Title.

The Add Trackextra form will be opened
displaying theTitle andRecord Numbeof the
record.

TheFind Record Extrdorm will be made
invisible.

As expected.

As expected.

Click on theExit button.

TheFind Reord Extraform will be closed, and
you will be returned to thielain Menu

As expected.

Add Track Extra

Action

Expected Result

Actual Result

On formopen.

The title of record will be set as th&le default,
and theMix default will be “ORIGINAL".

As expected.

Enter a value that doesn’t
exist in a combdox.

An error message will be produced.

As expected.

Select valid values from
each combdpox.

They will be accepted.

As expected.

Select a validpeed

The speed in BPM will be displayed next to th
combabox.

eAs expected.

Attempt to leave each field
blank, and click on th8ave
button.

An error message will be produced.

As expected.

Enter valid values into each
field and click on th&ave
button.

The track will be saved to the system, and the
Add Atist Extra form will be opened displaying
the Title of the track.

The Add Track Extrdorm will be made
invisible.

> As expected.

As expected.

Click on theCancelbutton.

The Add TrackExtraform will be closed, and
the track will not be saved to thgssem. You
will be returned to th&ind Record Extrdorm.

As expected.

Add Artist Extra

Action

Expected Result

Actual Result

Click on theAdd New Artist
button.

The Add Artistsubform will be made visible,
and the caption on the button will charige
Cancel

All controls not on the suform will be
disabled.

As expected.

Click on theCancelbutton.

The Add Artistsubform will be made invisible,
and the caption on the button will change bac
to Add New Artist

All controls not on the suform will be re-
enabled.

As expected.
Kk

As expected.

Enter anArtist on theAdd
Labelsubform, and click on
the Cancelbutton.

The artist will not be saved to the system.

As expected.

Click on theSave Artist
button without entering an
artist.

An error messge will be produced.

As expected.
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Enter anArtist on theAdd
Artist subform, and click on
the Save Artisbutton.

The artist will be saved to the system. This a
will now appear in thértist combebox on the
Add ArtistExtraform.

[tss expected.

Enter anArtist that isn’t a
value in the combbox.

An error message will be produced.

As expected.

Select arArtist from the
combebox and click on the
Add Additional Artisbutton.

The artist will be saved to the track, and artist
combabox will be cleaed and given the focus.

As expected.

Select arArtist from the
combabox and click on the
Save Artist to Trachkutton.

The artist will be saved to the track, and Alukel
Artist Extra andAdd Track Extrgdorms will be
closed.

TheFind Record Extrdorm will remain.

As expected.

As expected.

Click on theCancelbutton.

No artist will be saved to the track.

The track will be deleted from the system, as
every track must have an artist.

The Add Artist ExtraandAdd Track Extrdorms
will be closed.

TheFind Record Extrdorm will remain.

As expected.

As expected.

As expected.

As expected.

Find Record

Action

Expected Result

Actual Result

Select an option from any
combabox.

TheDisplay All Record$éutton will become
visible.

As expected.

Select an option from the
Title combaobox.

The records will be filtered according to the tit
selected.

IAs expected.

Select an option from the
Labelcombabox.

The records will be filtered according to the
label selected.

As expected.

Select aroption from theRe

The records will be filtered according to the

As expected.

usecombaobox. selection.

Click on theDisplay Al All records will be displayed, and the combo | As expected.

Recordsutton. boxes will be cleared.

Attempt to update the An update will not be allowed. TheRecord Number

RecordNumber could be updated, so |
changed the field
property.

Attempt to update the
Record Title

An update will not be allowed.

As expected.

Attempt to update thkeabel

An update will not be allowed.

As expected.

Click on theReusefield.

If it is currently unselected it will become
selected, and if it is currently selected it will
become unselected.

As expected.
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Click on theDeletebutton.

The system will ask for confirmation.

If the selections ‘no’ the confirmation box will
simply close.

If the selection is ‘yes’ that record, and any
associated tracks will be deleted from the
system.

As expected.

As expected.

As expected.

DoubleClick on theRecord
Title.

TheFind Trackwill be opened, dplaying all
tracks from the record.

All search combdboxes will be disabled.

TheFind Recordorm will be made invisible.

As expected.

As expected.

As expected.

Click on theExit button.

TheFind Recordorm will be closed, and you
will be returné to theMain Menu

As expected.

Find Track

Action

Expected Result

Actual Result

Select an option from any
combabox.

TheDisplay All Trackdutton will become
visible.

As expected.

Select valid values from
each search combaox.

They data will be ftered accordingly.

As expected.

Click on theDisplay Al
Tracksbutton.

All records will be displayed, and the combo
boxes will be cleared.

As expected.

Attempt to update all fields
on the form.

It will be prevented.

TheMix field could be
updated, so ¢hanged
the field properties.

Click on theCurrent Playlist
field.

If it is currently unselected it will become
selected, and if it is currently selected it will
remain selected.

As expected.

Click on theClassicfield.

If it is currently unselected will become
selected, and th@urrent Playlistfield will
become unselected.

If it is currently selected it will become
unselected.

As expected.

As expected.

Click on theStart Sefield.

If it is currently unselected it will become
selected, and itis currently selected it will
become unselected.

As expected.

Click on theFinish Sefield.

If it is currently unselected it will become
selected, and if it is currently selected it will
become unselected.

As expected.

Click on theDeletebutton.

Thesystem will ask for confirmation.

If the selection is ‘no’ the confirmation box wil
close.

If the selection is ‘yes’ that track will be delete

from the system.

As expected.

| As expected.

dAs expected.
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DoubleClick on theTrack
Title.

TheUpdate Tack form will be opened,
displaying the details of that track.

TheFind Trackform will be made invisible.

As expected.

DoubleClick on theMix of
two different tracks.

The details of the two tracks will be displayed
the bottom of the screen.

The gstem will ask to confirm whether you
want the two tracks saving as neighbouring
tracks.

If the selection is ‘no’ the confirmation box wil
close, and the area displaying the details of th
two tracks will be cleared.

If the selection is ‘yes’ the trackdll be saved
as neighbouring tracks.

&As expected.

As expected.

| As expected.
ne

As expected.

DoubleClick twice on the
Mix of the same track.

An error message will produced, informing the
user they have selected the same track twice

2 As expected.

Attempt to define the same
neighbouring relationship
twice.

An error message will be produced.

The system did not
detect this and tried to
save it to the system,
causing an error. See
comments for a detaileg
explanation and
solution.

Click on theExit button.

TheFind Trackform will be closed.

If you arrived from thé=ind Recordiorm you
will be returned to that form, if you arrived frol
theMain Menuyou will be returned there.

As expected.

As expected.
m

Comments

The system didn’t detect whenti¢d to save a neighbouring relationship to the system that already existed.
This meant that the neighbouring relationship wasn’t saved to the system due to key violations. | needed to
detect for this so an informative message could be produced to theTasachieve this | altered the code so

it would search for the proposed neighbouring relationship, before attempting to save it to the system. If it
already exists an error message is produced. This alteration also needed to be maGepartdte Sd. ist

form.

Update Track

Action

Expected Result

Actual Result

Enter a value that doesn’t
exist in a combdbox.

An error message will be produced.

As expected.

Select valid values from
each combdpox.

They will be accepted.

As expected.

Select a vatl Speed

The speed in BPM will be displayed next to th
combaobox.

€This did not appear, so
implemented the featur

D

Attempt to leave each field
blank, and click on the
Updatebutton.

An error message will be produced.

As expected.

Enter valid values o each
field and click on thé&Jpdate
button.

The track will be updated, and tbpdate Track
form will be closed. Th&ind Trackform will
remain.

As expected.
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Click on theExit button.

The track will not be updated, and tbpdate
Trackform will be cbsed. Théind Trackform
will remain.

As expected.

Generate Set List

Action

Expected Result

Actual Result

Enter a value that doesn’t
exist in theSet Typeombao
box.

An error message will be produced.

As expected.

Enter a value that doesn’t
exist n theStarting Style
combabox.

An error message will be produced.

As expected.

Select valid values from
each combdbox.

They will be accepted.

As expected.

Attempt to leave each optio
field blank, and click on the
Generate Sdbutton.

nAn error messageill be produced.

As expected.

Enter text into th®uration
field.

An error message will be produced.

As expected.

Enter text or number into th
Gig Datefield.

eAn error message will be produced.

As expected.

Click on thelnclude Classic
Tracksfield.

If it is currently unselected it will become
selected, and if it is currently selected it will
become unselected.

As expected.

Enter valid values into each
field and click on the
Generate Sdbutton.

A set will be generated.

The option fieldsGenerate Sebutton and
Weight Settingbutton will be disabled.

TheAccept Set LisAdd Track to ListAdd
Classic to Lisbuttons will be enabled.

As expected.

As expected.

As expected.

Attempt to update all fields
on the form.

It will be prevented.

On the st list theStyle
SpeedaindMoodfields
could be updated, so |
changed the field

properties.

Click on theWeight Settings
button.

The Custom Weight Settinggrm will be made
visible.

The Generate Set Lisorm will be made
invisible.

As expected.

As expected.

Click on theDefine New Set
button.

The set list will be cleared.

The fields and buttons will be enabled and
disabled as required.

As expected.

As expected.

Click on theAdd Track to
List button.

TheFind Track for Set Lidiorm will be opend.

TheGenerate Set Lisorm will be made
invisible.

As expected.

As expected.

Click on theAdd Classic to
List button.

TheFind Classic for Set Ligorm will be
opened.

The Generate Set Lisorm will be made
invisible.

As expected.

As expected.
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Click on thelnsertbutton
without selecting a track to
insert.

An error message will be produced.

As expected.

DoubleClick on theTrack
Title on the neighbouring
track list.

The details of the track will be displayed at th
bottom of the form.

e As expeted.

Click on thelnsertbutton
after selecting a track to
insert.

The track will be inserted into the set list at th
correct position.

The positions will be updated correctly.

The track count will be updated correctly.

eAs expected.

As expected.

As expected.

Click on thelnsertas
finishing trackbutton after
selecting a track to insert.

The track will be inserted into the set list at th
end of the set list.

The positions will be updated correctly.

The track count will be updated correctly.

eAs expected.

As expected.

As expected.

DoubleClick on thePos
field.

The details of the track will be displayed at th
bottom of the form.

e As expected.

Click on thelnsertas
finishing trackbutton after
doubleclicking on thePos
field.

An error messge will be produced.

As expected.

Click on thelnsertbutton
after doubleclicking on the
Posfield.

The system will ask to confirm whether you
want to move the track.

If the selection is ‘no’ the confirmation box wil
close, and the track will remairhere it is.

If the selection is ‘yes’ the track will be remov

from its current position and moved to the neywAs expected.

position.

The positions will be updated correctly.

ed

As expected.

| As expected.

As expected.

Click on theRemoveébutton.

The system will ask to confirm whether you
want the track removing from the set list.

If the selection is ‘no’ the confirmation box wil
close, and the track will remain on the set list

If the selection is ‘yes’ the track will be remov
from the set list.

The positions will be updated correctly.

The track count will be updated correctly.

ed

As expected.

As expected.

As expected.

As expected.

As expected.
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DoubleClick on the
Neighbourfield on the
neighbouring tracks list.

The track will benserted into the set list at the
correct position. ThBl box will be checked.

The positions will be updated correctly.
The track count will be updated correctly.

The neighbouring track count will be updated
correctly.

As expected.

As expected.

As expected.

As expected.

DoubleClick on theTrack
Title of two different tracks.

The details of the two tracks will be displayed
the bottom of the screen.

The system will ask to confirm whether you
want the two tracks saving as neighbouring
tracks.

If the selection is ‘no’ the confirmation box wil

two tracks will be cleared.

If the selection is ‘yes’ the tracks will be saved

as neighbouring tracks.

as expected.

As expected.

| As expected.
close, and the area displaying the details of the

As expected.

DoubleClick twice on the
Mix of the same track.

An error message will produced, informing the
user they have selected the same track twice

2 As expected.

Attempt to define the same
neighbouring relationship
twice.

An error message will be pfaced.

As expected.

Click on theAccept Set List
button.

The Set Listreport will be opened, displaying
the correct data.

As expected.

Click on theExit button.

The set list will be cleared.

TheGenerate Set ListhdCustom Weight
Settingdorms will be closed, returning you to
theMain Menu

As expected.

As expected.

Find Track for Set List

Action

Expected Result

Actual Result

Select an option from any
combaobox.

TheDisplay All Trackdutton will become
visible.

As expected.

Select valid valas from
each search comtmox.

They data will be filtered accordingly.

As expected.

Click on theDisplay All
Tracksbutton.

All records will be displayed, and the combo
boxes will be cleared.

As expected.

Click on theStart Sefield.

If it is currentlyunselected it will become
selected, and if it is currently selected it will
become unselected.

As expected.

Click on theFinish Sefield.

If it is currently unselected it will become
selected, and if it is currently selected it will
become unselected.

As expected.
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Attempt to update all fields
on the form.

It will be prevented.

TheMix andPopularity
fields could be updated
so | changed the field
properties.

DoubleClick on theTrack
Title.

TheFind Track for Set Lidbrm will be closed,
and theGererate Set Lisform will be made
visible.

The track details will be displayed at the bottg

of theGenerate Set Ligorm.

As expected.

M\s expected.

Click on theExit button.

TheFind Track for Set Lidbrm will be closed,
and theGenerate Set Ligorm will be made
visible.

As expected.

Find Classic for Set List

Action

Expected Result

Actual Result

Select an option from any
combabox.

TheDisplay All Trackdutton will become
visible.

As expected.

Select valid values from
each search combamox.

They data will be filtered accordingly.

As expected.

Click on theDisplay Al
Tracksbutton.

All records will be displayed, and the combo
boxes will be cleared.

As expected.

Click on theStart Sefield.

An update will not be allowed.

As expected.

Click on theFinish Sefield.

An update will not be allowed.

As expected.

Attempt to update all fields
on the form.

It will be prevented.

TheMix andPopularity
fields could be updated
so | changed the field
properties.

DoubleClick on theTrack
Title.

TheFind Classic for Set Ligorm will be
closed, and th&enerate Set Lisorm will be
made visible.

The track details will be displayed at the bottg
of theGenerate Set Ligorm.

As expected.

M\s expected.

Click on theExit button.

TheFind Classc for Set Lisform will be
closed, and th&enerate Set Lisbrm will be
made visible.

As expected.

Custom Weight Settings

Action

Expected Result

Actual Result

Move the slider for each
constraint, and click on the
Save Settingsutton.

The valuego the right of the sliding bars will b
updated according to the new positions of the
sliders.

eAs expected.

Click on theDefault Settings
button.

The sliding bars will return to their default
positions, and the values will be set to their
default values.

As expected.

Click on theBackbutton

The Custom Weight Settindsrm become
invisible, and th&enerate Set Ligorm will be
made visible.

As expected.
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Display Neighbouring Tracks

Action Expected Result Actual Result
Attempt to update all fields | It will be prevented. As expected.
on the form.
DoubleClick on theTrack | The Neighbouring Track$éorm will be opened, | As expected.
Title. displaying the correct neighbouring track.

TheDisplay Neighbouring Tracki®rm will be

made invisible. As expeted.

Click on theExit button. The form will be closed, returning you to the | As expected.
Main Menu

Neighbouring Tracks

Action Expected Result Actual Result

Attempt to update all fields | It will be prevented. As expected.

on the form.

Click on theDelete The system will ask to confirm whether you | As expected.

Neighbouring Relationship | want the neighbouring relationship deleted.

button.

If the selection is ‘no’ the confirmation box will
close, and the neighbouring relationship will noAs expected.
be deleted.

If the seledbn is ‘yes’ the neighbouring
relationship will be deleted from the system. | As expected.
TheNeighbouring Trackéorm will be closed,
and theDisplay Neighbouring Track®rm will
be made visible.

Click on theExit button. TheNeighbouring Trackéorm will be closed, | As expected.
and theDisplay Neighbouring Track®rm will
be made visible.
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Appendix J — User Acceptance Testing

Yes

No

Can yourecord the details of a record (record number, title |znel)?

Can you record the details of a track (the record the track appears on, title,

artist, mix, side, style, BPM (beats per minute), mood, popularity, whe

the track can start a set, and whether the track can finish a set)?

ther

Can you update &ndetails of a track?

Can you delete records or individual tracks from the system?

Can you search for the details of any record or track?

Can you generate a set list from the tracks in the system?

Does the system use selections made by yoeriargting the set list?

Does the system provide several alternative tracks to the tracks on the set

list?

Does the system allow a track on the set list to be replaced by a track

alternative list?

on the

Does the system allow a track on the sttt be replaced by any track in

the system?

Is the generated set list provided in a printable form?

Does the system have a ufi@ndly interface?

Does the system include documentation on how to use the system?
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