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1 introduction to the Scottish
Qualifications Authority

This Unit DM32 35 Software Development: Linked
Data Structures has been devised and developed by
the Scottish Qualifications Authority (SQA). Here is an
explanation of the SQA and its work:

The SQA is the national body in Scotland responsible
for the development, accreditation, assessment, and

certification of qualifications other than degrees.

Its website can be found at: www.sqa.org.uk

The SQA’s functions are to:

e devise, develop and validate qualifications, and
keep them under review

e accredit qualifications
e approve education and training establishments as
being suitable for entering people for these

qualifications

e arrange for, assist in, and carry out the assessment
of people taking SQA qualifications

©Scottish Qualifications Authority 2004 -1- DM32 35
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¢ quality-assure education and training establishments
that offer SQA qualifications

e jssue certificates to candidates.

In order to pass SQA units, students must complete
prescribed assessments. These assessments must
meet certain standards.

The Unit Specification outlines the five Outcomes that
students must complete in order to achieve this Unit.
The Specification also details the knowledge and/or
skills required to achieve the Outcomes. The Evidence
Requirements prescribe the type, standard and amount
of evidence required for each Outcome.

DM32 35 -2 ©Scottish Qualifications Authority 2004
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2

2.1

What is the
Purpose of
this Unit?

2.2
What are the

Qutcomes of
this Unit?

Introduction to the Unit

This Unit is designed to enable candidates to become
familiar with abstract data types and the linked data
structures used to implement them within software
systems. This knowledge will be supplemented by
research, analysis, design and coding of structures in
order to create applications to meet user requirements.

The five Outcomes of the Unit are to:
1. Identify and describe the concepts of dynamic
memory allocation and linked data structures,

explain their advantages over array data structures

2. Define interfaces and design necessary algorithms
for abstract data types

3. Implement software that makes effective use of
linked data structures

4. Design and implement software that makes effective
use of a tree abstract data type

5. Manipulate a nested data structure in an application.

©Scottish Qualifications Authority 2004 -3 DM32 35
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2.3
What do |
Need to be

Able to do in
Order to
Achieve this
Unit?

Further details can be found in Appendix 1—Unit
Specifications.

You need to achieve each of the individual learning
Outcomes. Achievement of the first Outcome requires
the candidate to correctly answer 60% or more of the
questions in a multiple choice test. The test will consist
of 20 questions and will cover areas such as:

e Abstract data types including lists, trees, queues
and stacks

e Dynamic memory allocations and the concepts of
node, data element and pointer/link

e The advantages and disadvantages of linked data
structures over array structures.

Outcome 2 requires that you develop and provide the
interface definitions, algorithms and perform a desk
check for two different abstract data structures. The

abstract data structure to be developed will be selected
from: ‘

s A Stack
e A Queue

e AlList

DM32 35
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For each of the selected data structures you need to
provide a brief description of its nature, and fully define
the interface of the data structure, to include
algorithms, pre—conditions and post—conditions. The
algorithms must be data independent and the following
functions are required as a minimum:

¢ |Initialise
* Is empty
e Add item

e Remove item

Note: There may be other algorithms required in the
development of your structures.

A desk check will be used to ensure that you
understand the algorithms you have developed.

Outcome 3 requires you to implement the interfaces
defined in Outcome 2. You will write and test the code
utiised to implement the two interfaces you have
developed. This will include a written test strategy and
written test plan with appropriate and relevant test data.
This will involve the production of two working models.
Each of the working models must have the following
interface definitions working:

©Scottish Qualifications Authority 2004 -5 DM32 35
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e |nitialise

* |s empty

e Add item

e Remove item

Note: You may also develop other interface operations.
Outcome 4 requires you to look at the tree abstract
data structure. You will design and implement the
interface using recursive algorithms. You will write,
document and test the code for a binary search tree.

The working model will cover the following minimum
operations:

e |nitialise
* |s empty
e Add item

¢ Remove item

Tree traversal (in order, post—order and pre-order)

You will also produce a written test strategy and written
test plan with appropriate and relevant test data.

Outcome 5 requires the production of an application

DM32 35
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that makes use of two or more of the data structures
that you have designed and implemented. You will be
supplied with a program brief, test harness and a test
plan. You will produce a working model and this must
be tested using the supplied test harness and test plan.

It is anticipated that you will receive approximately 80
hours of tuition for this Unit, the time spent according to
the following schedule:

2.4
Approximate

Study Time
for This Unit Outcome 1: 8-10 hours

Outcome 2: 8-10 hours

Outcome 3: 10-15 hours

Outcome 4: 20-25 hours

Outcome 5: 18-20 hours

You will also need approximately 80 hours of individual
study time in additon to the time noted above.
Developing software is a time-consuming activity, with

a wide scope for frustrating delays, and this additional
time is given as guidance.

©Scottish Qualifications Authority 2004 -7 DM32 35
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2.5
Equipment/

Material
Required for
this Unit

2.6

Symbols Used
in this Unit

In order to complete this Unit students will need access
to a computer with a programming language translator.
The material presented in this Unit should be suitable
for use with a wide range of imperative programming
languages, but will assume the use of the Java
programming language where actual program code
samples are provided.

You will need to complete the following Unit Student
Guides to meet all the requirements of this unit:

¢ Unit Student Guide—Software Development:
Linked Data Structures: An Introduction

¢ Unit Student Guide—Software Development:
Linked Data Structures: Advanced

The various Learning Materials sections are designed
so that you can work at your own pace, with tutor
support. As you work through the Learning Materials
(see Section 5), you will encounter symbols. These
symbols indicate that you are expected to complete a
task. These tasks are not Outcome Assessments.
They are exercises designed to consolidate learning or
encourage thought, in preparation for the Outcome
Assessment (see Section 3—Assessment Information
for this Unit).

DM32 35
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Activity

1

This symbol indicates an Activity. Usually, Activities are
used to improve or consolidate your understanding of
the subject in general or a particular feature of it.

For this Unit, you are asked to undertake eight
consolidation Activities. Activity 8 is included in this Unit
Student Guide. Activities 1 to 7 are included Unit
Student Guide—Software Development: Linked Data
Structures: An Introduction.

©Scottish Qualifications Authority 2004 9. DM32 35
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Everything is provided for you to check your own
responses. Answers to the Activities are found at the
back of the Unit Student Guide. Where suggested
responses to Activities are provided in the Unit Student
Guide, students are strongly discouraged from
looking at these responses before they attempt the
Activity. The Activities throughout the Unit Student
Guide will help you to prepare yourself for the formal
assessments, and to identify topic areas in which you
might require clarification and additional tutor support.
The Activities will not serve this purpose if you look at
the answers before trying the Activities!

Activities are designed to be checked by you. No tutor
input is necessary at this stage unless special help is
requested, although from time to time your tutor may
wish to view your responses to Activities to see how
you are progressing.

DM32 35
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3 Assessment Information for
this Unit

3 1 Outcome 1

What Do | You will be presented with 20 multiple choice questions

about data types including lists, stacks, queues and
trees. The questions will also cover memory allocation
This Unit? and related concepts. You will also be required to
understand the advantages of linked data structures
over array structures.

Have to Do
to Achieve

Outcome 2

Here you have to define and design two abstract data
structures. You will provide the interface definition and
the results of a desk check of the design for the two
data structures.

Outcome 3

This requires you to implement your designed
interfaces using an appropriate high level language.
The two models developed in Outcome 2 will be
implemented and tested.

©Scottish Qualifications Authority 2004 11 DM32 35
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Outcome 4

Here you will look at the principles and technique of
recursion by developing a binary search tree. You will
be given the test plan and test harness and you will
provide the interface and working code for the binary
search tree.

Outcome 5

This Outcome requires you to apply the knowledge and
working models developed in the previous 4 Outcomes.
You will produce a program using two or more of the
data structures designed and coded previously.

DM32 35 -12- ©Scottish Qualifications Authority 2004



