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Topic 1

The Advanced Higher Project

Contents

1.1 Introduction . . . . . . . . .
1.2 Unit, Projectand Course . . . . . . . . . o i i i e e e
1.3 Record Keeping -the Recordof Work . . . ... ... ... ...........
1.4 Choosing a suitable project . . . . . . .. .. Lo
15 Group Projects . . . . . . . .
1.6 Makingupyourmind . . . . . . . .. ...
17 Summary . . . .. e e e
1.8 Revision QUESLIONS . . . . . . . . .. e

Learning Objectives

After Studying this topic, you should be able to:

describe how the project fits into the Advanced Higher Computing course
explain what evidence you need to produce for assessment

describe the problem for which you are going to develop a software solution
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TOPIC 1. THE ADVANCED HIGHER PROJECT

1.1 Introduction

You may have already begun the Advanced Higher Computing course, probably working
on the Software Development unit, or you may be right at the start.

This Scholar unit will help you to work your way through the Coursework project that
you have to do as part of your course. It is quite unlike any other units that you have
studied so far in Computing. Instead of having to learn and understand lots of new facts,
concepts and skills, this unit is about you using the knowledge and skills you already
have, to analyse a problem, then design, implement and test a software solution to that
problem.

In this first Topic, you will discover how the project fits into the course, what records and
evidence you will be required to produce, and then you will choose a suitable problem
to tackle.

1.2 Unit, Project and Course

The Advanced Higher Computing course, like all other courses, is made up of 2
mandatory units and a choice of one out of 3 optional units:

To complete the course, you need to:

pass each unit

pass the course assessment

The course assessment is in 2 parts:

a final exam on all 3 units, worth 120 marks

a report on your coursework project, worth 80 marks.

As you work through this unit, you will

a) learn about managing a project,
b) choose a problem for your own project
c) complete the project

d) generate evidence for the practical Outcome for this unit,
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1.3. RECORD KEEPING - THE RECORD OF WORK

e) produce a project report for the course assessment

There are several stages to work through in any software development project. You
know them already:

analysis

design

implementation

testing

documentation

evaluation

maintenance

You will work your way throught each of these stages as you follow these notes.

1.3 Record Keeping - the Record of Work

As you work your way through this unit, you should keep a record of work.

This is important both to keep track of what you have done, and because it will be
required as evidence for assessment. If you don't keep a record of work, you could fail
the unit and also get very low marks for the coursework.

So, what format should the record of work take?
It is probably best to use an A4 loose-leaf folder, with dividers for the different sections.

The sections required to pass the unit will be the first 4 stages of the development
process: analysis, design, implementation and testing.

The next 2 stages - documentation and evaluation are required for the course
assessment. Maintenance isn't assessed, so you can leave it out.

Preparing your Record Of Work folder m

Get a loose-leaf folder.
Obtain or make a set of dividers. 15 min
Label the dividers with the 6 stages.

Insert them into your folder.
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TOPIC 1. THE ADVANCED HIGHER PROJECT

As you work through your project, you will gradually fill up the Record of Work folder.
Into it, you will insert notes and diagrams on analysis and design, listings of program
code, screen dumps and tables of testing, and many other items.

It is a good idea to get into the habit of putting the date and your name (or initials) on
every page that you put into your Record of Work.

The Record of Work is not meant to be a work of art! You don’t need to spend time
on making it look pretty, or rewriting or typing rough notes. It should simply contain the
actual working documents you create as you go along.

At the end of the project, you will be required to create a more formal report covering
some aspects of your work, but you don’t need to be concerned about that at this stage.

Don’'t make the mistake of thinking that the formal report is all that is required. Your
assessor may want to see the Record of Work, so it is important that you maintain it,
and keep it up to date.

4

Figure 1.1:

1.4 Choosing a suitable project

The first thing you need to do is to choose a suitable project.

Your project can be based on any computing problem to which you can design and
implement a software solution.

It can be on any computing problem at all, but it should:

be at an appropriate level for Advanced Higher
build on learning from the mandatory units

be achievable within 40 hours.

What does "at an appropriate level" mean?

It means that the problem you choose to tackle couldn’t simply be solved by using
standard coding and algorithms that you learned for Higher Computing. You will need

Cc HERIOT-WATT UNIVERSITY 2006



1.4. CHOOSING A SUITABLE PROJECT

to choose something that requires more complex ideas, coming from what you have
already learned during the Advanced Higher course, or from research that you carry out
as part of your project.

For example, in the Software Development unit in Advanced Higher, you have learned
about

file handling
sort algorithms

2-d arrays

You should choose a project which includes at least one of these constructs.

Your tutor will advise you about whether or not your ideas would be appropriate.

Brainstorming Project Ideas

Discuss some possible ideas for projects. Write them all down as you think of them.

Considering Possible Project Ideas

Consider each possible project topic below, and discuss whether or not it might be
suitable with your teacher and other students.

You can check your answers at the end

Q1L
1. a simulation of a simple card game with a graphical user interface and an element
of artificial intelligence developed using a high level programming language;

2. asimulation of a simple card game using only code modules easily available in the
public domain;

3. A simulation of a multi-player complex card game, with realistic graphics, able to
be played over a local area network.

4. an encryption / decryption program using only a simple scrambling algorithm such
as one which would be within the reach of a Higher candidate;

5. an encryption / decryption program involving file handling and complex key
algorithms;

6. an implementation of a natural language interpreter based on a very limited
vocabulary and simplistic approach to grammar rules;

7. an implementation of a natural language interpreter using a declarative language
and based on a recognised grammar and parsing technique;

8. an implementation of a natural language interpreter using a declarative language
and based on a recognised grammar and parsing technique, and which can
respond effectively to any input.

9. A computer aided learning package using only simple multimedia authoring tools;

10. A computer aided learning package using some scripting and saving user data to
a filing system.

-«

15 min

-«

15 min
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TOPIC 1. THE ADVANCED HIGHER PROJECT

15 min

11. a computer aided learning package which demonstrates a simple assembly
language emulator for teaching the computer systems unit and incorporating a
number of commonly used op-codes and addressing modes;

12. a network application to allow peer-to-peer chat facilities;
13. a web site which does not include advanced techniques such as scripting;

14. a web site which incorporates advanced techniques such as the development of
user interactivity, form filling or a front end to a database system making extensive
use of PHP, Java or PERL;

15. an expert system for a careers database which does not include advanced rules or
other constructs available within an expert system shell.

16. an expert system developed without the aid of an expert system shell.

If you consider that these are all a bit too complicated and daunting, here are a few more
ideas that you could use, all of which meet the criteria for an AH Coursework Project.

a lottery program, which selects 7 random numbers, sorts them into order and
displays them graphically
a multiple choice test which records each user’s score and saves them to a file

any simple game, which generates a player’s score, allows this to be saved to a
file, then displays a sorted high score table

an implementation of "Who wants to be a millionaire", using questions and answers
stored in data files, and a 2-d array to store the amounts won after each question

a simple implementation of "Eliza" using data files to store vocabulary

Narrowing down your possible projects

Now return to your list of possible projects that you "brainstormed" earlier. Go through
them one by one and consider whether they are suitable. You may need to adapt them
- either adding some complexity, or reducing an over-ambitious idea.

Now you need to go away and think about it! Which of the ideas you have considered
interests you the most? Is it possible within 40 hours? Is it complex enough, but not so
complex that it is unrealistic? Do you have access to suitable hardware and software?

1.5 Group Projects

It is possible to attempt a group project rather than an individual one.
There are some advantages - you can share and discuss ideas with others in the group.

There are also some disadvantages - you have to be able to divide up the problem so
that your tutor can easily identify and assess each person’s contribution to the group.
There is also the risk that if one person is not "pulling their weight" or drops out midway
through the project, it might affect everyone else’s progress.

If you think a group project might be possible, you will need to discuss it very carefully
with your tutor and the others in the group before you begin.
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1.6. MAKING UP YOUR MIND

1.6 Making up your mind

You have thought about (and discussed) a range of possible topics.

You have considered whether or not they are suitable topics - neither too easy, nor too
complex and time-consuming.

You have considered whether or not a collaborative group project is a good idea, or
whether it would be better to "go it alone".

Now it is time to make up your mind.

OK - have you decided what you are going to do? Then ...

A project proposal

Write (or type) a brief description of your idea - just the main points - probably 2 or
3 sentences - certainly no more than a single paragraph. Give it the title "Project
Proposal".

Make 2 copies - give one to your tutor - file the other one in your Record of Work folder
(and remember to put the date and your name or initials on the page!)

Create a title page for your folder. It should include:

Your name

Your SQA candidate number

The date

A suitable title "AH Computing - Coursework project”
A title for your project

Add this to your Record of Work. It now contains 2 items - a cover page, and your project
proposal.

Figure 1.2:

30 min
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TOPIC 1. THE ADVANCED HIGHER PROJECT

1.7 Summary

You have begun to manage and carry out a software development project

Your project will be assessed - it is needed to pass the unit, and it also contributes
40% of your overall award (A, B, C or D) for the course.

You should have chosen a project which is complex enough for Advanced Higher,
but achievable within 40 hours and with the hardware and software that you have
available.

You should have started to keep a Record of Work throughout the project.
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1.8. REVISION QUESTIONS

1.8 Revision Questions

Q2: To pass Advanced Higher Computing:

a)
b)
c)
d)

you must pass 3 units, complete a project and sit an exam

you must complete 5 units

you can choose any 3 out of 5 units

you must complete 2 mandatory units, and either a project or an optional 3rd unit

Q3: The project:

a)
b)
c)
d)

is only required to pass the unit, it doesn’t count for the course award
is required to pass the unit and counts 50% of the course award

is required to pass the unit and counts 40% of the course award
must be based on one of the optional units

Q4: The topic for your project:

a)
b)
c)
d)

must be chosen form a list published by the SQA

is your own choice, but it must be suitably complex

will be decided by your teacher

is your own choice, and there are no limits to your choice

Q5: A Record of Work

a)
b)
c)
d)

is an optional extra that you might want to produce

is something that you put together after you have completed your project

is useful to you, but not required for assessment

will help you keep track of progress, and must be maintained for assessment

Q6: Your project topic must be based on

a)
b)
c)
d)

a software solution to a computing problem

the high level language that you used for the Software Development unit
an investigation of some area of Computing hardware that interests you
a problem which has never been solved before

(¢
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Topic 2

Analysis

Contents
2.1 Prior Knowledge and Revision . . . . .. .. ... ... .. .. ... .. ..., 12
2.2 Introduction . . . . . . . ... e e 13
2.3 The Project Specification . . . . ... .. ... .. ... . ... 13
2.3.1 Statement of requirements / project proposal . . . . .. ... ... ... 14
2.3.2 Scopeandboundaries. . . . ... ... .. oo 15
2.3.3 Functional requirements . . . . . . . ... ... e 16
2.34 Specification Review . . . . . . . ... 17
2.4 ProjectPlanning . . .. . . . . . .. 17
241 Sub-tasks . . . ... 18
242 Timeplanning . . . . .. 20
2.4.3 Monitoring and management . . . .. ... 21
25 Research . . . . . . . e 22
2.6 Selecting strategies . . . . . . . .. e 23
2.7 RESOUICES . . . . o i e e e e e e e 25
2.8 SUMMANY . . . . o e e e 26
2.9 Revision QUESLIONS . . . . . . . . .. e 27

Learning Objectives

After studying this topic, you should be able to:

describe the main elements of the analysis stage of the software development
process

describe and create a problem specification
explain the terms scope and boundaries, and functional requirements
describe and create a project plan

explain the importance of identifying sub-tasks, setting a realistic time-scale and
applying appropriate project management techniques

carry out research and select appropriate strategies for a project
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TOPIC 2. ANALYSIS

2.1 Prior Knowledge and Revision

You should already know the seven stages of the software development process:
Analysis - Design - Implementation - Testing - Documentation - Evaluation -
Maintenance:

Analysis is the first stage, and involves clarifying exactly what is required. Often this
means beginning with a vague problem description or project proposal, and by applying
various techniques and activities, turning it into a precise program specification. This
is agreed between the client and the developer before any further work is done on the
project.

Revision
Q1: The first 3 stages of the software development process, in order, are:

a) Analysis, Design, Implementation
b) Design, Analysis, Implementation
c) Documentation, Evaluation, Maintenance
d) Analysis, Implementation, Testing

Q2: The purpose of analysis is to:

a) turn avague program specification into a precise problem description
b) design the overall structure of the program

c) turn a vague problem description into a precise program specification
d) decide whether or not a program needs to be developed

Q3: The program specification is:

a) written by the client

b) agreed between the client and the developer
c) written by the developer

d) the starting point of the analysis stage

Q4: Careful analysis of a problem:

a) is only required for major software development projects

b) is only used by learners - real program developers jump straight to the design stage
c) is useful to you, but not required for assessment

d) should be the starting point for any software development, large or small.
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2.2. INTRODUCTION 13

2.2 Introduction

In this Topic, we will develop the ideas you already know about the analysis stage of
the software development process. You will learn more about what happens during the
analysis stage, leading to a precise program specification. You will also learn about
project management, and the various important aspects of a project plan.

You will then apply this to your own Advanced Higher Computing project. As you do so,
you will produce items of evidence to file in your Record of Work.

2.3 The Project Specification

The purpose of the analysis stage is to develop a precise program or
project specification. The starting point will usually be either an existing system which
is to be improved in some way, an outline project proposal, or a rough description of a
new system required by a customer or client.

The task of refining this into a precise specification is carried out by a systems analyst
working closely with the client. As you already know, the systems analyst (and his/her
team) will use a variety of techniques to clarify the original proposal, until a precise
specification can be agreed between the analyst and the client.
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