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1. INTRODUCTION

This MATSEC Advanced level Computing Syllabus has been prepared and compiled in linewitus

syllabi, latest Computing related developments and space for future syllabi to add and enhance the contents. In
line with the objectives clearly set in the previous version of this syllabus, the programming languagéothat is

be used throughout this syllabus is to be “Java”. This programming language will be used in every &sjgect of
syllabus wherever the use of a programming language is required, including the implementatioprajétte

It is also stressed that all theoretical treatment of topics should be adequately accompanied by(prattical
world) examples when and wherewaplicable.

The nature of the project and what it aims to exercise has also been amended in this syllabus. Theyproject
carries 20% of the global score for this subject and is primarily intended to consolidate and adseskhithe
acquired programming and logical-analytical skills of candidates, rather than the abstract-andsical,
project management skills, and software engineering rationale in general, which can be better adsimilated
later stages of the educational process, when it is felt that candidates’ thought processes havéigbached
levels ofmaturity.

Candidates are expected to have followed the Computer Science stream at secondary level pnogresee

on to the SEC level Computer Studies thereby acquiring sound background knowledge of the history of
Computing, current and future trends, as well as the sector-specific and social applicativiosmaition
Technology.

This syllabus is ideal for those students who wish to deepen their understanding of various aspects of
Computing discipline possibly with an eye to pursuing any undergraduate degree programme ahrough
fundamental treatment of the technical aspects of larger fididTof

This document is organized as follows. The next section briefly underlines the contentsexdrtiieation
itself while Syllabus details are described in detail in Section 3. Section 4 lists recommendexthdtexts
reference books that Computing educators can make use of to assist their students. Finallyjrdetailation
about the practical project is expanded in Section 5.

2.  EXAMINATION

The examination shall consist of three parts, namely, two written papers each of three hours duration and
project. The overall grade will be based on an overall aggregate score, as indicated by the percetitages of
various assessable components of this examination, and students must obtain a minimum mark in each part of
the examination, to be established by the Markpesiel.

Paper | (100 marks) shall consist of twenty short compulsory questions in all. These questionsspriiable
over two sections. Section A and Section B. Section A shall exclusively contain one or moredgisgiiens
that will directly exercise the acquired programming knowledge of the candidate. Section Bostzai
questions from any part of the syllabus and that require short and to the point answers eachnveskb. 5
Paper | carries 40% of the final (total) examinat&wore.

Paper Il (100 marks) shall consist of eight long questions of which candidates are expected to answexfive.
question carries 20 marks and students are expected to understand precisely what is beiagd asked
demonstrate understanding by answering in some depth. Paper Il carries 40% of the finax@aotaiation
score.

Paper Il (100 marks) is a project that is expected to take up about three months of the castlidiates’

programme in order to clearly test and demonstrate the range of logical and programming skiizvéhey
acquired and possess. Paper Ill (The Project) carries 20% of the final (total) examseatien

Note Regarding use otalculators:

Calculators may NOT be used in any part of thiaraination.



3. SYLLABUS

AM Syllabus (208): Computing

Module 1: Digital Logic

Objectives

Students should be ahie
= understand the basics behind binagic
= make use, understand and draw truth tables for éogicessions
= draw logic circuits from Booleaexpressions
= apply fundamental Boolean algebra rules and/or Karnaugh maps to simplify Biogl&an

expressions

= Understand the use of basic logic theorems to build practical and fundamentairtagicy

Data Representations Decimal, Binary and Hexadecimal numisystems

Logic Gates

Boolean Algebra

Converting numbers from one number systerariother
The use of sign and magnitude and two’s complement method to represent Eositive
negativenumbers
The interpretation of different numerical representatioms:
e unsigned wholeumbers
e unsigned numbers wifinactions
e signed integer fixed poimepresentatin
e signed fractional fixed poimepresentation
» signed floating-pointepresentation
The range of fixed-point & floating point formagpresentation
Overflow andunderflow
The use of codes to define a character set including AS®Bikode

Binary logic as a mathematical way of manipulating and processing hiffarynation
Basic logicoperators:

AND OR NOT NAND NOR XOR
Logic gates, truth tables and digital circuit symbols to represent simpledolyitions
Drawing of logic circuits from Booleaexpressions
The functional completeness of the NAND and N@d&es

Basic theorems and properties of Booledgebra
Equivalence, contradictions amautologies

The following list of laws will beassumed:
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1. Commutative laws.
@X+Y=Y+X; (b) XY =Y X
2. Associative laws.
@X+(Y+2)=(X+Y)+Z;, b)XQYXZ)=(X¥) X
3. Distributive laws.
@) XQY +Z2)=XLY + X[Z; (b)X+Y[Z=(X+Y)IX+2)
4. De Morgans laws.
(@) (X+Y)=XLIY; (b) (XO¥) =X +Y
5. Laws of absorption.
(@) X+XLI¥ =X; (b) XX +Y)=X
6. Double complement law.
X =X
7. Laws of tautology.
(@ X+X=X; (b) XIX=X
() X+X=1; (d) XIX =0
(e) X+1=1; (f) X@A=X
() X+0=X; (h) Xd=0

The simplification of Boolean expressions using Boolean algebra ani@&r
Karnaugh maps — up to 4 variable maximum. (attention should be draldorte-
care”values)

The applications which should be considered when applying the #beweems
should include all of, and be limited to, tf@lowing:

e Half and fulladders

e Magnitudecomparators

* BCD-to-Gray codeonverters

e 7-segment display units (excluding the decipwiht)
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Module 2: Computer Architecture
Objectives

Students should be abte
e gain a good understanding of all the components making up the coraysteEm
¢ understand the function of the different components making wgyshem
* have a clear understanding of how the different system components are connected togdtber and
they work to give the requiredutput

Content

Main PCcomponents
« CPU
e Main Memory
e |/OSubgstem

Overview othe
Organization ofa
ComputerSystem

The System Bus System bus as a means of communication betweemponents
¢ AddressBus
e DataBus
e ControlBus
Buses sizeonsideration
SystemClock
Interfacing devices to a common bus using the methddeabders
Synchronous and Asynchronodsansfer
Description of memory read and writgcles

Memory RAM Memory chip typicalorganizaton
¢ Data input and outplines
¢ Address inpulines
e Write enabldine

The characteristics and application of RAM type memdmips
«  DynamicRAM
e StaticRAM

ROM Memory chip typicalbrganizaton
The characteristics and application of ROM type menutrips
¢« ROM
e EPROM
¢« PROM
¢ EEPROM
Memory AddressMap
Memory connection to the CPU (addretescoders)

I/O Subsystem I/0 Addressing: Memory mapped vs. Isolated/Separated
Handshaking
Interrupts
e Overview of interruphandling
¢ Detecting source dfterrupt

¢« Software polling vs. vectoredterrupts
DMA

AGP, PCIl and PCI-X bses
Characteristics a®wllows:

¢ Throughput described as bits gpeccond;

e Width;
¢ Multipoint Topology;
*  Functon.



CPU

CPU Registers

Overview of som€PU
designissues

I/O Peripherals
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CPU model and overview of magomponents
CPU'’s instruction set and instructionrioat
Detailed description of processor and registers including MAR, MDR, ER,
and general purpogegisters.

e ControlUnit

¢ Arithmetic LogicUnit

¢« The fetch, decode and execute cycle in terms of busesgisters.

e The stack and its role in subroutittansfer

The purpose and use of special internal registers in the functioning GPtle
including

¢ Dataregisters

e« Segmentegisters

* Indexregisters

e Stackregisters

¢  Controlregisters

e Status or flagegister

e Cache (description of the structured use of cache memanypimve

processomperformance)

RISC
CIsSC
(Should be limited to a descriptive overview of the fundamental concepts and a
treatment of functional and applicative differences. Examples should beoused
support explanation)

Serial, parallel, USB ports and flaftAM.
Serial datgransmissin

e Synchronougransmission

e Asynchronougransmisson
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Module 3: Assembly Languages
Objectives

Students should be ahie
e Understand the general format of assembly langirageuctions
« Distinguish between different types of instruction groups
¢ Distinguish between different types of instructfonmats
¢ Distinguish between various addressimgdes
¢ Understand basic assembly programs given an instrus¢ion
e  List assembler functions amdols

Content

AssemblyLanguage Instruction sets

Instructions Instruction format — opcode & epend
Mnemonic representation opoode

Instruction Groups See Appendix A for limited instructioset

Instruction Formats The instruction set together with relevant descriptions will be provided a$ part
the question's text during examination sessions. Candidates will not be exjzected
write complete programs in assembly, only interpretation of asseim&tyuctions
will be examined.

Registers The general purpose registers: AX (Accumulator), BX (Base), CX (Countpand
(Data) as 16 bit registers with reference to their 8 bit high order andribey
bytes.

Addressing Modes Register addressing, e.g. INC AX (increment value of AX by 1)
Immediate addressing, e.g. MOV AX, 03H (move value 3 hex intoAXy.

Direct addressing (also known as memory addressing). This refers direatly to
memory address and is allows the transfer of data between this mkratipn

and a register, e.g. MOV AX, [0810H] (move into accumulator the contents of
memory location 0810H)

Indirect addressing, e.g. MOV AX, [BX] (the contents of the BX registanis
address and is used to point to the memory location where the data is to be found)

Indexed addressing, e.g. MOV CX, [BX + DI] (the value in the base inelgister
BX is combined with the number in the destination index register Qrdwide
address of the number to be loaded into the Exister)

Assembler The assembly process: assembling, linking, loading,relmetation
The purpose of different types of assemblers: cross assembler, assenmbler,
metaassembler
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Module 4: Operating Systems

Objectives

Students should be ahie
e describe different operating systems and thugiction
« outline theiinteraction
« develop abasic understanding of how operating systems manage memfilgsand
e understand how the operating system handles input and ope@tions

Content

Operating Systems Choice of operating system depends on the type of application softwaraisedbe
* Batch
e Online
* Realtime
*  Network
e Process Contr@Dperations

Job Control Languages (JCL) and the use of JCL. No coding knowlsdge
required.
The main functions oén Processmanagement
OS: States of grocess
i. ProcessControl * Run
e Wait
¢ Susped
Scheduling
¢ RoundRobin
e Priority
* Deadlock
* Deadlockavoidance
« Deadlockdetection

ii. Memory Management Memory maps of single and multi programmiegvironments
¢« Contiguous memorpartitioning
* Logical vs. physical addrespaces
¢ Relocate-abily
e Memory fragmentation antbmpaction
« Pages and pademes
»  Size considerations af@ults
« Memory store mtection
(to prevent processes from accessing storage allocated tgaitlser

File organization
Management of files as stored gioally
Creating and accessirfies
Allocation of storagespace

Blocks
e Contiguous
¢ Linked
* Indexed

Facilities for editing the contents fifes

Protection ofiiles
Facilities against unauthoriseatcess
*  User ID angassword
e User homalirectory
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«  File access rights and allocatedvileges
«  Fileattributes
e Hardware dilure

iv. Handling ofl/O I/O Addressing: Memory mapped vs. Isolated/Separtéd
operations Handshaking obDevices

Devices that minimise complexity of I/@perations
e Interrupt vspolling
* Interrupthandler
e Systenstack
e Multiple interrupts and interrugdriorities
e Interrupt maskegister

V. Interrupts Handling Interrupts
e Overview of interruphandling
e Detecting source afterrupt
e Software polling vs. vectoredterrupts
« DMA
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Module 5: Networking and Communications

Objectives

Students should be ahte

¢ understand the basics of transmission methodsritmunicatbn

¢ distinguish between different categoriesnefworks

« appreciate the purpose of a protocot@mmunicatbn

e describe in broad terms various international networking communicat@ncpls
¢ understand the implications added by internet on everyiday

* have a broad knowledge of some general Internet related tectanival

Content

Introduction

Point-to-point
Connections

Transmission
Technologies

Computer Networks

The use of networks to combine computing and communication technology for
various types of distributedpplications

Overview of the OSI model: physical, link, network, transps#ssion,
presentation and applicatidayers.

Overview of the Transport Control Protocol/Internet Protd@d&P/IP)

Basics ofcommunications
*  The concept of sender, medium aadeiver
* Simplex (e.g. TV tele-text, radio receivetc.)
e Half duplex (walkie talkie, two-way radiostc)
e Full duplex (telephone unit, mobile phortc)
Parallel and Serial transmission (synchronous asydchronous)
Analogue vs. digitakignals
Bandwidth, Bit rate and bautchte

Narrow banddial-up),
Broadband: ISDN, DSLADSL
Peer-to-peer, broadcasetworks
Modems
Modulation

e amplitude

e frequeny

* phase

e pulse codedRCM)
Demodulaton

Multiplexing
e Time Division Multiplexing(TDM)
*  Frequency Division MultiplexingFDM)

Transmissionmedia
e cabling (twisted-pair, coaxial, optickibre)
» satellites anavireless
Noise & Interference as two factors which affect dategrity

Definition, classification and properties of a computetwork

« PAN
e LAN
- MAN
«  WAN

10



Network Topologies

Media Access Methods

Switching Techniques

Error checking and
Recovery

IP Addressing

Internet Applications

EffectiveWeb
exploitation

Social Implicationsof
Computing andnternet

Newtransmission
technologies

Integration ofinternet
and WWW-related
Protocols and
Terminology
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The benefits and drawbacks of basic netwtmologies

o Bus
¢ Ring
¢ Star

e Mesh (Partially & Fullyinterconnected)

Properties of the CSMA/CD as a means of controlling collisions inn@tworks.
Properties of Token passing as a means of managingriRimgprks
(improvements for FDDI and faBthernet)

The difference between various switching techniques anddpelicaton
¢ Circuit-switching
* Message-switching
« Packet-switchig

Datagram = packet of data + auxiliary contdalta

Buffering

Use of switches, hubs, repeaters, bridgesranters.

Transmission errors and methods to overcaiem
»  Parity (single and bloclghecking
e Cyclic Redundancy Checking (CR@nly in principle)
* Message acknowledgement (Implicit dplicit)
e Retransmission schemes (Stop and Wait, Go-back-N, Sel&=#peat)

IP as an addressing scheme for every machine on the Internstictmssful
delivery of information, its use in subnets, DNS and URdnslation

E-learning, distance learning, e-commerce, virtual worlds, conferenasgarb,
travel, news andommunication

Literature searching

Topic tracking andcoverage
Collaborationmethods

Plagiarism and professionaéspect
Netiquette ingeneral

Social networking

Computercrime

Computer-related security issues (data, application, netwopengpectives)
Computers, employment andivacy

International and locdkgislation

The global communication and its effect on concept of citizenshipcalbare
Web 2.0

Attributes of Wireless LAN (WLAN) MWiFi.

Overview of modern wireless standards: 802.1d/rh

Wireless network technologies: hotspots, wireless routers, wirsbgssaters.
Overview (non-technical) of the WiMax wireless technology, Intekegtdongle.

Hypertext Markup Language (HTML), hypermedia, authoring toofDSL,
ISDN, Telnet, FTP, IMAPPOP3

Note: Only familiarity in broad terms (conceptual
required in thissectin

and comparative dasly)

11
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Module 6: Language Translators

Objectives

Students should be ahte

« understand the structure of a forfaiguage

¢ define the syntax of a formal language using relet@ois

e appreciate the need to define the semantics of the ftamgiage
e describe the stages aimpilation

« differentiate between various types of languaigaslators

Content

Formal languages

Defining the syntaof
a programming
language:

The syntax of éormal
language

The semantics of a
formal language

Thecompilatin
process

Language translators

The differences between natural and fortamiguages
The alphabet of thenguaye

Terminal and non-terminaymbols

Language pwductions

Defining syntax using BNF and Syntax Diagrams. Overview of EBNte that
EBNF is not standard and students are only required to have a denevdedge
of the EBNFstandard.

Symbol classes (identifiers, delimiters, operatasmbers)

Reservedwords

The use of BNF/EBNF to unambiguously express the syntaXasfquage

The use of parse trees (bottom up /top down) and canonical parsing to chexk that
statement is syntactically correct according to a set of rulesoduptions

The use of Reverse Polish Notation (RPN) to define arithmesteaéments

The use of binary trees and stack to obtain and evaluate a post-fix RR&hent

The need for semantics (meaning) other than syntzom(f
Contextsensitivity

The stages afompilation
e Lexicalanalysis
- removal of redundant text, simple ert@ndling
- conversion of lexemes tokens
e Syntax and semantenalsis
- parsing
- symboltable
- compile-time error detection artandling
e Code optimisation &eneratbn
- simple techniques to optimissode
- translation into object codénking

The differences between assemblers, compilersirdedpreters
Other types of compilers: macro pre-processors, cross-compiecnde
compilers, virtual machine concepts, just-in-timempilation.

12
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Module 7: Systems Analysis andesign

Objectives

Students should be abte
e Understand the main principles of systems analysisiasign
» Develop a practical knowledge of the main stages of the systems development lifendyding:
identification of problem, feasibility study, information processing requirements, anabjsssgn,
implementation, testing andaintenance.

Content

Overview of the&System The main stages of a system life cycle: Feasibility Study, Analipgsign,

LifeCycle Programming, Testing, Installation aMhintenance.

Compare and Contrast The Waterfall lifecycle with that of Ra&pglication
Development(RAD).
Identification ofthe What prompts an organization to develop a sgatem:
problem e current system may no longer be suitable for itp@se
« technologicaldevelopments
e current system may be too inflexible or expensiven&intain
Understanding the problem completéhrough:
e Interviews
¢ Questionnaires
e Inspection of dcuments
e Observation (of existingystem)

Feasibility study Preparation of a report containing the scope and objectives of the prapsseah.
The feasibility report should determine whether it is worth proceeding drom
number of aspects. The main feasibility aspects to conaider

e Technical

e Operational

e Timeliness

« Economic

e Legal

* Social
Candidates should be able to describe and reason in the above terms whetter or
the project ifeasible

System Analysis Systemrequirements

RequirementsAnalysis *  Processingequired

« Datastorage
e Input and outpuformats

Joint ApplicationDevelopment
 How can JAD help in identifying businessquirements?
* In what circumstance is it best to ugED?

UML diagrams: How can UML help system analyst model various paHeof
system.

¢ What is a Use Cadgiagram?
* How can a Use Case Diagram help in determining syseuirements?
* Class Diagrams and their baajgplication.

Data flow of system: Fundamental concepts of Data Flow Diagrams (DFDs only up

to Level 1)
Entity Attribute Models (only basiase)

13



System Design

Coding and Testing

Implementation

Maintenance
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Formulation and evaluation of alternatipeoposals
Development and maintenance needs for sathtion
Choice between “off-the-shelf” solutions and purpose-baoiiles

Top-down and bottom up approaches to systiesign

The desigrnspecifies:
e Design of useinterface
Menudesgn
e Specification of data employed (datputs)
*  Organization of datautput
e Specification of hardware and softwasection
e Conversiorplan
*  Test strategy, test plan, and test data. (Fa&sts)

The use of the following algorithm representatifmmms:
e Hierarchical Input Output Processing (HIP&art
e Jackson Structured Programming (JBR}thod
» Decisiontables
*  Flowcharts
e Structured text angseudo-code

Modular design and modular interfacencepts

The use oPrototyping
Comparing the Spiral Model with the Waterfatiodel

Preparing thelocumentation

Coding ofmodules

Documentation of any deviations from the origidalsign
Module development

Testing according to Testingratey

Preparing the Usevlanual

Types ofTesting:
e Bottom uptesting
*  Top downtesting
e Black box and White Botesting
* Alpha and Bet#esting

Tasks to be faced before the changeovemplete:
e Installing any applicableardware
e Training systenusers
»  Creation of masteilés

Change-over techniques (basic idea behindcamdparative):

e Direct

e Parallel
+ Phased
e Pilot

Best practices in (fundamental poirusly):
e Systemanalsis
e Modularity
« Documentation eneration

Types of maintenance (basic concepts behindexagnples):
e Adaptive

14
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Corrective
Perfective
Predictive

15
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Module 8: Introduction to Data Structures and High Level LanguageProgramming

Objectives

Students should be ahie

« Identify and describe different programming paradigms including imperative, declafatietional
andobject-oriented

e Gain a good understanding of the object oriented and impepatreeligms

e« Have a good understanding of the fundamental concepts of object oriented progranthiding
objects and classes, data encapsulation, inheritanceadym orphism

e Gain a good knowledge of the notions of class, object, attributeperdtion

¢« Have a good knowledge of the different data tygeslable

e Identify and have a sound understanding of the relevant programming constructs targetddeat
solving

»  Select and appropriately apply standard algorithms for sortingemrdhing

*  Know how to make use of files as a permanent type of stonagbanism

Content
High Level Languages Introduction to programmingparadigms
e Characteristics of each programming paradigm includingperative,
declarative, functional, object-oriented and event-dripeogrammiry
« Domain relevance of the above mentioned programmargdigms
Comparison between Object-oriented and Imperd@rgramming
e The need for a programming paradigm which models the real \orld
terms of softwareeusabiliy
¢« The limitations of imperative programming: variatdesignment
rather than objeatanipulatian
e The object-oriented solution: the use of classes and objegiolilem
solving
Object-Oriented ProgramminGharacteristics
¢ Encapsulation (through classes and objects including attrilzutds
operations)
¢ Message passing (i.e. operatiomocation)
« Inheritance
e Informationhiding
¢ Polymorphism
Data Types StandardTypes

¢« Numeric types and thaianges
¢ Character (char) and Stritgpes
*  Booleantypes

e Enumeratedypes

e Other classes &gpes

Constants, Variables, Scope and visibility afiables

Control Structures
Conditional Conditional structurestatements

Looping Structures Pre-testedoops
Post-testedoops
Nestedloops

Methods and classes The Java API (to be covered from point of view of usage andardent)
Argument passing by reference andvayue
Class vs. Object (deserves good coverage from a conceptual poiatpf
Staticclasses

16



Data Structures

Exception Handling

Data structures and
algorithms

Stacks

Linear ListsLinked
Lists Circular Lists
Double LinkedLists
Queues

Binary Trees

Hash Tables

Other Structures

Standard Algorithms
Sorting Algorithms

Searching Algorithms

Files and File Access
Files
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Abstractclasses
Recurson

Distinction between errors arekceptions
Identification of “throwableclasses”

Use of“throws”
Use of the “try-catch’lock

Purpose and application of daauctures

LIFO structure

Concept of Pointers (supported througkamples)

Creating a stack (difference between a static and dynsimicture)
Push and Pop algorithms to add and delete elements fetatk
Traverse stack to display it®ntents

Creating thestructures

Adding a node to thstructure
Deleting a node from thstructure

Traversing thestructure

Creating dree

Adding

a node

Deleting a mde

Traversing the tree using the thrieaversals

Pre-OrderTraversal
In-OrderTraversal
Post-OrdefTraversal

Notion of a hashable

Creating and Updating a hatkble

Hashfunctions
Collisions

Arrays:

Single andMulti-dimensional

Creating amarray

Filling in an array wittdata
Displaying data from aarray

Vectors and/or Array.ists

Space, time and complexity considerations digrorithms

Insertionsort
Selectionsort
Bubblesort
Quicksort
Mergesort

Use of the big-“O” notation to compare the above algorithms accotding
complexity criteria

Linear Seart
Binary Search

Text files, Random files and ObjeEtles

Creating aife

17
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¢ Writing to afile
¢« Reading from é&le
¢« Updating a file (inserting ardeleting)
¢« Mergingfiles

Serializatbn
e TheSerialize-ableinterface
¢ Serializing singlénstances
e Serializing Vectors or Arralists

18



Module 9: Databases
Objectives

Students should be ahte
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e Understand the basic structure, function and importance of database management(B@it#8)s
« Be able to compare different databasedels

¢ Appreciate the importance of relational databases over traditionaj/dtems

e Understand the logical structure and design of a relatiatabdse

¢ Describe data models diagrammatically using Entity-Relationship (EaB)ams

« Normalise a relational database up to the Third Noffoain

«  Apply methods and tools for database design by using currently available databeages

¢« Understand the purpose of a query language and be able to interpret simplerSi@ands

Content

DatabaseManagement
Systems

Database Models

Relational Databasess.
Traditional File Systems

Relational Databases

Entity-Relationship
Modelling

Normalisation

Database Applications

The structure and functions of database management sy§BRIMS)
including:

¢ Datadictionary

¢ Filemanager

e Data manipulation languag®ML)

¢ Data description languag®DL)

¢ Querylanguage

e Security

The responsibilities of a databaaéministrabr

Comparison of flat files, hierarchical, network and relational databesdels,
object-oriented databaseodels.

The advantages of databases over traditional file systems includipgoved
data consistency and portability, control over data redundancy, gseateriy

The disadvantages of databases over traditional file systems inclgeater
complexity and cost, vulnerability to system failure and unauthorsmess,
larger size

The nature and logical structure of a relational database as a set oflitdtgds
together using commofields.

The purpose of primary, secondary and foreign keys, attributes (fiefugs
(record).

Use a short notation to represent a relational table in which the nathe of
table written in capitals is followed by a list of all the attributes in brackets,
the primary key underlined. E.g. STUDENT_(stud_id, name, surndded3,
address)

The use of Entity-Relationship (E-R) Models to give a graphical description of
the relationship between entities, including the followaagdinality:

e one-to-one,

¢ one-to-manyand

¢« many-to-manyrelationships

The standard “Crow’s Foot” notation is to be used to model and desdtiee
aboveconcepts.

The importance of normalisation to avoid unnecessadyindany
Normalise a simple relational database up to the Third NoFoah

The purpose and use of commercial and top-end database packebesased
databasesolutions

Develop a simple relational database using fourth generation applicatichs

19



Structured Quenfanguage

(SQL)
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as Microsoft Accesd or Delphi™

Understand the purpose and use of SQL commands to manipiatee
including: SELECT, FROM, WHERE, ORDER BY, HAVING, GROU®Y,
JOIN

Candidates willNOT be expected to write segments of SQL, artlyrpretation
of SQL instructions will bexamined.

20
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APPENDIX A (TO MODULE 2): ASSEMBLY LANGUAGES

Limited instruction set to be used

Data Transfer MOV Moves byte or word to register nremory
instructions PUSH Push a word ostack
POP Pop a word fronstad
Logical Instructions NOT Logical not (1'scomplement)
AND Logical and
OR Logical or
XOR Logical exclusiveeor
Arithmetic Instruction ADD , ADC Add and Add withcarry
SUB, SBB Subtract and Subtract with lrow
INC Increment
DEC Decrement
CMP Compare
Transfer Instructions JMP Unconditional Jump
JE Jump orEqual
JINE Jump on NoEqual
JL Jump ifLess
JLE Jump if less oequal
JG Jump ifGreater
JGE Jump if Greater oEqual
JC,INC Jump on carry or Jump on Ngarry
CALL Call Subroutine
RET Return fromsubroutine
Flag Manipulation CLC Clear Carty
STC SetCarry
Shift andRotate SHL, SHR Logical Shift Left orRight
RCL, RCR Rotate through Carry Left d®Right
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APPENDIX B: LIST OF ACRONYMS

ADSL
ASCII
ATM
BNF
cisc
CSMA/CD
DMA
DTP
EBNF
ROM
EEPROM
EPROM
FDD
FTP
HDSL
IMAP
ISDN
LAN
LIFO
MAN
osl
POP
PROM
RISC
SMTP
USB
WAN

- Asymmetric Digital Subscribeine

- American Standard Code for Informatioterchange
- Asynchronous Transfktode

- Backus Natorm

- Complex Instruction Smvmputer

- Carrier Sense Multiple Access / Collisioetect

- Direct MemoryAccess

- Desktopublishng

- Extended Backus Ndtorm

Read Onlylemory

Electrically Erasable ProgrammaRi@M

Erasable ProgrammaBRe©M

Fiber Distributed Dataterface

- File Transfé&rotocol

High bit-rate Digital Subscribeine

Internet Message Accdatocol

Integrated Services DigiNétwork

Local AredNetwork

List In FirsOut

Metropolitan Are&letwork

- Open Systermerconnection

- Post Offiderotocol

- ProgrammabROM

- Reduced Instruction Setmputers
- Simple Mail Transf@rotocol

- Universal SeriBus

- Wide AredNetwork
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4, RECOMMENDED TEXTS
(Students are urged to look for the latest editions, I SBNs will therefore vary accordingly)

4.1 Student's basic texbook

Heathcote, P.M., Langdfield SA-Level ComputingPayne-GallwayPublishers.
4.2 Other recommended textooks

Brooshear, J.GComputer Science — An OvervieAddisonWeslgy.

David, J.B., Kolling, M.,Objects First with JavaPrenticeHall.
Wu, C.T.,An Introduction to Object-Oriented Programming with JaMecGraw-Hill.

The use of the Internet, in the form of on-line documentation and reference sources, is stmomiynended.

4.3 Recommended referencdsooks
Computer Architecture and Abel, P.,IBM PC Assembly Language and Programmirfrentice
Assembly Hall.

Kleitz, W., Digital and Microprocessor FundamentalBrentice
Hall.

Data Structures and Algorithms Carrano F. M., Prichard J. Data Abstraction andProblem
Solving with C++: Walls and Mirrors Addison Wesley.

Databases and SQL Whitehorn M., Marklyn B.Inside Relational Database$pringer-
Verlag UK.
Taylor, A. G.,SQL For DummiesJohn Wiley & Sonsnc.

Digital Logic Morris, M., Digital Design PrenticeHall.

Networking and Communications Hodson, P.Local Area NetworksContinuum.

Operating Systems Ritchie, C.,Operating Systems. Incorporating Unix avwindows
Continuum.

Project Management Heathcote, P.M.Tackling Computer ProjectsPayne-Gallwg
Publishers.

Systems Analysis and Design Kendall, J. E., Kendall E. KSystems Analysis ardesign
PrenticeHall.

Lejk, M., Deeks, D.Sytems Analysis TechniquesddisonWesley.
Java Deitel, P.J., Deitel, H.M.Java, How to ProgramPrenticeHall.
Schildt, H.,Java: A Beginner's GuidegsborneMcGraw-Hill.

Schildt, H.,Java: J2SE (Osborne Complete Reference S.)
McGraw-Hill.

Other British Computer SocietyGlossary of Computer TermAddison-
Wesley.
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5. FURTHER INFORMATION REGARDING THE PROJECT

5.1 Rationale
The project is intended to be an extended exercise requiring about three months of effort, typically camducted
the second year of study. It should demonstrate a student's maktery

a) The syntax and semantics of the Java programming language. The mastery of control ceuittimcts
Java as well as the application of algorithmic logic to the resolution of real-world igkugsould be
made clear and stressed that Java is the language that must be used for the implementdtisn of
project).

b) The identification of a problem domain, some basic analytical though towards the functidesard
of suitable data structures and algorithn{&tudents are encouraged to identify more thanreaélife
application or original project that will later have to be discussed with thepervisor).

c¢) Fundamental testing procedures and the choice of test data to demonstrate the functional belaaviour of
system;

d) Documenting a system both from a technical as well as pesgective

Emphasis should be directed at structured and efficient programming techniques rather tbamatit
aspects. Originality in the selection of the problem and creative solutions will be rewarded. Pypjieels
should put into practice concepts and techniques covered Byltabus.

Technical documentation presented should highlight major design decisions of data structakgorahchs.
Clear, concise and correct use of Engliskexpected.

5.2 Deadlines

School project assessment marks are to be submitted to the MATSEC Support Unit not later dade the
stipulated by the MATSE@®oard.

Note on Private candidates:
Private candidates are to submit all exercises for assessment to MATSEC Support Unit by the date stipulated by
the MATSEC Board.

All candidates may be called for an interview regarding thveirk.

5.3 Procedure for Assessment &frojects

Candidates presented by SchoolsAssessment of each candidate’s performance in the project vaitho®l-

based and is subject to moderation by the Markers’ Panel. Tutors will submit their mark, through the Head of
School, to the MATSEC Support Unit, University of Malta. The school should make the pepearts
available to the Markers’ Panel for the purpose of carrying out the modeeaternise.

Private candidates. The project reports prepared by private candidates will be assessed directlyMarkiees

Panel. Such project reports should be made available at the MATSEC Support Unit, University of Malta for
assessment. A percentage of these candidates may be asked to give a full presentation of their projact during
personal interview with members of the Markeemel.

In all cases.The project should include a statement certifying that the substance of the project and trereeport
the candidate's own work, signed by both the tutor and the candidate. The project reports will be teturned
schools and to private candidates following the publication of the examinasurits.

5.4 ProjectReport

The following points should be considered by candidates when presenting their project report arelestier
material:
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a) Any CDs submitted must be clearly labelled (with the candidate’s name, project title irexeief,
session date). The CD jacket must contain a clear indication of their contents and how thelyeare to
run. Only work on once-recordable CDs will be accepted. Any handed -in CDs must be fifiatised
no open multiple recording sessions are allowed). The use of floppy discs or re-writable NXD§ is
allowed.

b)  Documentation should be presented in a neat and well orgamisater.

c) The exact aims and objectives of the project should be stated and any deviation feqprovel
project should be adequatglystified.

d) A clear basic project plan must be thought outpmedented.

e) A clear table of contents should be provided towards the beginning reptiré.

f)  All sections within the documentation should carry clear and meanihgadings.

g) Any diagrams should be captioned and duly referenced in the text of theitssgbrt

h)  Background material on the project should be included as opening materiatapdhe

i)  The candidate should ensure that the documentation flow allows the reader to understandtt@nd use
project.

j)  The chosen strategy for testing should be described and justified, and test data used togethst with
runs suitably recorded ampdesented.

k)  The design of the user interface should be briefly describejustified.

)  The overall system structure should be made clear by including suitable diagrams vdsreer
deemednecessay.

m) Any techniques and tools used should be clearly defined at some point prior teeheir u

n) The use of any third party software should be justified and its use in relation to the candidake’s
explained.

0) Annotated listing of any software produced should beiged.

p) Any unsolved issues, errors or restrictions from the original specifications should be indithted
explanations and suitabmments.

g) Choices taken and alternatives discarded while designing should be adegstfedy.

r) A critical evaluation of the overall success of the project shouidake.

s) Ideas for possible enhancements or more general models for the problem sliaddssed.

t)  The original project plan should be compared with the actual history pfdfezt.

u) The final report must be soft bound.

v)  The report format should adhere to the followingdelines:

Paper Size A4

Printing One side of the papemly

Line Spacing 1.5

Font Size 12 (some sections in 10@K)

Font Type Ariel

Top, Bottom, Left Margins 3cm

Right Margin 2cm

PageNumbering Arabic numerals, in pagebter

Pageidentification Candidate name, project title, month
year, in pagéneader

Maximum Length Approx. 10Kwords

For the sake of understand-ability, essential information, subsidiary or detailed technical materialbshould
included in an appendix (recommended not to exceed half the size of the pepjad).r

5.6 GradingScheme

The overall examination grade will be based on an overall aggregate score, as indicated by the percentages of
the various assessable components in Section 2 of this syllabus, and students must obtain a mininilmam mark
each paper to be established by the Markers Panel. Therefore, both project and written componenke should
considered as failing. Furthermore, the written component will contain a question, or questiorsmpuiea

nature in compulsory Section A of Paper | which will specifically exercise the basic programming knowledge of
candidates. Furthermore, candidates can qualify for Grades A to C, ONLY if they satisfy the examihers in
programming exercise(s) in Section A of Paper I.

Candidates will be allowed to re-submit the project in the next session if they fail to satisfy the examihisrs in

component of the examination in the first session. All candidates who fail in the project iffolreed
accordingy.
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5.7 Project Marking Scheme (guidelines for projecassessors)
The award of marks will be based on the following assessorésftia.

Problem Definition

Presentation and clarity of the probleinosen:
The way the problem is presented and explained to the reader: whether the problem ineolrgsuterizatn
of an existing manual system e.g. a student database or an original applicationgargea

How well the shortcomings are identified and what are the specifications the new system shouidlhdivey
forecasted limitations andonstraints.
(5]

Programming elements

ProjectDesign:
The way classes are designed and explained, using standard tools as expected in Data Structuresisiredules
Class Diagrams and Systems Analysis module using ONE Level 0 Context Dati&ipam.

(5]
Sub-programsdesign:
Explanation of sub-programs used using standard algorithms e.g. pseudo-coding OClvéots.

(5]
Use of basic JAVA programminglements:
Good use of JAVA programming elements including, use of: primitive data types, variables, pesteolst
loops, conditional & switch statements, methods with and without parameters, arrays, exbepiitimg.

[15]

Algorithms & Logic

Efficient algorithms:
Credit should be given to candidates who design & employ good programming algorithms for sffitnent
searching techniques and algorithms which make code re-usablacamcedundant

(8l
Flow of applicatbn
A good, logical flow of application execution with good data transfer, logical sequence of events, rokinstness
program structural design to ensure the actual flow of running matches with the interdiesigh.

(8]
InterfaceEfficiency
Credit to the interface which allows the easiest and most efficient navigation, shows a good desiginapie is
in built.

[4]
Object Oriented Principles

Use of programmer’s designed Classes @bjbcts
The level and quality used in designing own classes which create Objects and the way thesa@lasses
integrated to the main application. How well encapsulation is ensured throughout the runningoofdhem.

(4]
Inheritance:
Design and use of Inheritance principles to reduce the redundant code, including normal inheritance @ind use
abstractclasses

(3]
Polymorphism:
Use of polymorphism in methods and arrays of Objects which suit any farbject

(3]

File Handling

Use offiles:
Use of appropriate files to store data generated by the application: Object filediléext

(3]
File Operations:
Operations carried out on files including reading, sorting, appending, and writiridet

(2]
Application of JAVA API's

Use of JAVA built-in API's and otheAPI's:
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The use of JAVA standard API's such as packages (e.g. javax.swing, java.awt, java.util etbejrand
respectiveclasses

(5]

Solution Evaluation and TestingProcedures

Evaluation:

An overall critical appraisal of the project and whether the aims of the project have been reachedvith not
justifications for any deviations from the originglan.

(8]

TestingDescription:
How well the testing is designed, what strategies are employed and how well the test cases are chosen and
presented.

(5]

Evidence oftesting:
Evidence and documentation of test results according to test cases with input, output, expected output and
screen shots showing the prograomning.

(8l

User'smanual:
A concise but complete user's manual with clear, annotated screen shots, aimed at non-technicsérend
explaining how the application can be installed arsd.

(7]
Conclusion & Futurdmprovements:
The benefits of the current system and any areas in the project thainmg@exyement.

(2]

5.8 AccreditedSchools

Schools presenting candidates for this examination must normally offer full-time courses in CoByetere
and must be accredited by the Maltese educaidtorities.

It is the responsibility of schools presenting candidates for this examination to ensure that {h®pene
equipped with the appropriate hardware equipment and software packages for any project workheet for
candidates. No concession for candidates lacking the right tools and equipment will be mad&Ay $teC
Board.

5.9 Assessors

The teachers authorised to act as assessors of the project will be appointed by the Universityth@ised
assessor reserves the right to interview any candidate of his/her choice regarding the content of any, or of all, of
the candidate’s submittegissignments.
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