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1 INTRODUCTION

Academic Rationale

The award. is intended principally for graduates holding a degree in a subject other than computing who seek to add to their education by completing a course in Computing and Information Systems to the level of a professional qualification. The course is orientated towards the practical application of computing in the general areas of Business and Industry and thus better prepares the student for the world of work. Successful candidates are particularly well equipped for working in a specialist computing environment whilst interfacing with senior management. There is an emphasis throughout towards relating the new technologies to business and this anticipates the nature of the student's intended career.

Diplomates are therefore seen as taking up roles as specialists, dealing on the one hand with hardware and systems software producers and salesmen, and on the other hand with. clients with business problems. There has been in the past, and still is, a substantial demand for such skills. As far as the future is concerned, ¡t is expected that an increasing computer awareness in users and managers coupled with rapidly advancing technical and design developments will strengthen this middle position. Increasingly, higher levels of skill will be required of applications specialists as the less skilled aspects of applications work are automated or handed over to users. Diplomates will have obtained experience in understanding the design and implementation of systems which are essentially new to them. This technique will be important throughout their professional careers, since computing is, and will continue to be, a fast changing field.

Structure

One classification of systems, at different levels of management, is as Operational, Decision Support and Strategic. In terms of emphasis and sequence, these can be equated to three parts of a one year course of full time study and conveniently form Modules 1, 2 and 3. These three modules could be taught either sequentially or in a more integrated fashion in which the first module serves as a basis for the following two.

Module 1: OPERATIONAL SYSTEMS

These are the 'base data' handling systems which exist to create and maintain the basic data on which the organisation operates: they usually imply heavy transaction processing requirements with a high degree of integrity and security.

The following aspects are included:

‑ Programming & Data Structures

‑ Systems Components

‑ The Data Processing Environment

Module 2: DECISION SUPPORT SYSTEMS

These cover information processing and allow middle management to plan, organise and control. They take data from the operational level and seek to use and present it so as to improve the decision making under certainty, risk and uncertainty.

The following aspects are included:

‑ Underlying Data Systems

‑ Decision Support

Module 3: STRATEGIC SYSTEMS

These are the tools of senior management and use data from the other two levels to determine the current and fitter strategies of an organisation and the validity of its planned policies and goals.

The following aspects are included:

‑ Strategic Support

‑ Human Resources and Support

Background to the course as a whole

As the entry is at graduate level, certain assumptions are made concerning numeracy and literacy skills and the capacity of the student to acquire knowledge and develop at a rapid pace. It is not required that every application of the material in the syllabus should be covered. The themes and details provide a guide for the selection of application subject matter for a particular cohort of students based on existing skills and knowledge of the group and any local or geographical need. The examination papers will have sufficient choice between and within questions for students to demonstrate the depth of their understanding rather than a superficial covering of too many applications. Similarly, any proprietary brands of software referred to in this document are indicative of type, level and application, rather than being a requirement for students to learn and use these particular packages. Again, candidates will be able to answer examination questions on the basis of the software they have used and studied that is of an equivalent nature and will not be restricted to particular packages.

2 AIMS

2.1 To enable the student to understand the uses of computing in the world of work.

2.2 To enable the student to develop a critical ability in investigation and analysis of problems and competence in the development of solutions, using computing methods and techniques, and in their presentation to management.

2.3 To enable the student to acquire a professional attitude to his or her work and display an understanding of the requirements of the end users of the computer system.

3 OBJECTIVES

Successful students should be able to:

3.1 Demonstrate an in‑depth specialised knowledge of a number of major areas of computing.

3.2 Demonstrate the ability to solve, and. present solutions to, computing and related problems of a significant nature by designing a solution involving the application of computing technology at different levels of management for Operational, Decision Support and. Strategic Systems.

4 COURSE ORGANISATION

Generally, students will require one year of full time study after graduating from their non‑computing degree or two years of part‑time study (completing Module 1 in the first year and Modules 2 and 3 in the second year).

5 ENTRY REQUIREMENTS

A high level of selectivity in the course's admission policy will be necessary to ensure that the students are capable of achieving the objectives.

The following entry requirement is suggested as being desirable: a degree in a non-​computing specific area from a University, Polytechnic or equivalent institution.

6 ASSESSMENT

6.1 The components of assessment are:

‑ Paper 1:
Operational Systems. (A 3‑hour timed written examination paper)
‑ Paper 2:
Support Systems: (A 3‑hour timed written examination paper, based partially on a Case Study distributed to candidates prior to the examination)
‑ Project: each candidate will be required to submit a project which demonstrates his or her ability to solve a computing or related problem of a significant nature. The project will be marked by I.A.U..

All components are compulsory. Paper 1 is a basic assessment of fundamental skills and knowledge. For part‑time students it may be taken at the end of the first year of the course. It will be based solely on the material of Module 1. Paper 2, however, will assume familiarity with the material of all the Modules, and will be based partially on a case study.

6.2 The Diploma will be awarded on the basis of the candidate obtaining a PASS mark in all three components. The pass mark on each paper/component will be 50%.

There will be one examination session each year. Both written papers and the project will be available for assessment in this examination session.

The scheme allows candidates to complete the assessment requirements either as a whole, by working both papers and submitting the project at the conclusion of the course, or in parts by gaining in one year credits which are stored by I.A.U. and form valid component(s) of the award of the Diploma the following year .

When a candidate is successful in obtaining a pass mark in the written papers of the examination, this achievement forms a credit which can be stored by I.A.U. for at most one year. After one year, the credit will cease and thereafter the candidate will be required to resit the component at a future examination session. A pass mark in the project component will be stored for at most four years.

In the event that, in a particular examination session, a candidate fai1s to take, or fails to obtain a pass mark in, any component of the examination, then the candidate may re‑sit that component the following year. The credit gained by a successful resit will be aggregated with other valid credits to enable the award of the Diploma.

7 PROJECT

This will involve the definition, analysis, solution design, documentation, implementation and evaluation of the solution to a problem chosen by the candidate in consultation with the tutor. The problem chosen should involve decisions of a middle management or strategic nature, and part of the materials expected should be analysis of the choice, and a presentation of that analysis for the use of the appropriate management.

An example might be the computerisation of a client database for a local firm. Here the case needs to be made for the effort of collecting and validating the data, and in addition appropriate provision has to be made for user education and training.

Candidates will be expected to make use of appropriate packages. Projects which replicate by direct coding facilities already existing packages will not in general be acceptable.

The following aspects of the project will be assessed:

(a) Definition, Analysis and Design. Explanation of the nature of the problem to be solved and the design of the methods to be used to achieve a realistic and worthwhile solution. (25%)

(b) Evaluation and Presentation of Alternative Approaches. Limits of scope of solution. Intended benefits of solving problem. Presentation of decisions to management, including cost justification . (20 %)

(c) Documentation. Explanation of the structure of the design and the solution. Instructions for preparing data and interpreting results. Instructions for operating. Explanation of means for dealing with defects which may come to light, and for addition of new facilities. User training materials. Documents relevant to the rights of the individual if appropriate. Appropriate use of electronic and paper documentation. (20%)

(d) Implementation. Evidence of completion of implementation (e.g. by presentation of source‑code). Explanation of methods of testing and evidence of completeness of proving of package. Appropriateness of structures and exploitation of existing facilities. (20%)

(e) Evaluation. Discussion of degree of success in meeting original objectives, ease of use of package, acceptability to users, desirable extensions, security of system. (15%)

8 TEACHING RESOURCES

Whilst no formal weights are assigned to the papers, ¡t is expected that candidates will spend approximately 20% of their time, averaged over the course, on the project. Thus, a full‑time student should expect to devote 20% of his or her year to the project, largely concentrated in the final two terms, while a part‑time student should spend 40% of the final year on the project.

It must be noted that, whilst Paper 1 may be taken at the end of the first year of a part-​time course, the material in Module 1 is also required for Paper 2 and in the project. Conversely, material in Module 1 is often best taught as arising from examples that are

essentially part of Modules 2 or 3. Thus the course can, and should, be seen as an integrated whole.

It is expected that centres will undertake a variety of teaching methods. For example, as well as a program of lectures, seminars and tutorials, emphasis should be placed on developing the students' communication skills through regular presentations of work.

Computing resources should provide at least one microcomputer between two students. Access to larger computer installations will be essential in order to broaden the students' appreciation; this might be accommodated by appropriate visits to neighbouring computing installations of local companies and public bodies. Students are also expected to have access to the Internet.

Software vehicles for each of the modules are required. What follows, as explained above, are some suggestions indicative of nature, type and level:

Module 1: High level language facilities e.g. COBOL, C, or PASCAL (BASIC is considered insufficient).

Word processing facilities e.g. MS WORD, WORDPERFECT.

Modules 2 and 3: Students should have access to:

‑a database package e.g. dBASE III or IV, or ACCESS or ORACLE or INGRES or R BASE;

‑a spreadsheet e.g. EXCEL, or LOTUS 123, VP Planner or SuperCalc;

‑presentation graphics software e.g. as in Symphony, or UNIRAS.

Students should have a chance to use, or see well documented

‑a multi operating system;

‑Local Area Network (LAN);

‑a PC operating as a terminal and connected by modem to a remote access computer such as a Database Server or Bulletin Board;

‑a web browser, e.g. NETSCAPE;

‑Free text retrieval software e.g. STATUS;

‑Desk top publishing software;

-Critical path analysis software;

‑Electronic mail service;

‑Software capable of creating WebPages for example Frontpage.

SYLLABUS CONTENT

MODULE 1: OPERATIONAL SYSTEMS

1‑A
PROGRAMMING AND DATA STRUCTURES, SYSTEMS ANALYSIS

9 Aims

9.1 To enable students to develop an appreciation of the importance of designing and developing software using systematic approaches.

9.2 To investigate the provision and applications of commercially available software packages in the context of system provision.

10 Objectives

On completion of this section the student should be able to:

10.1 apply a structured approach to the specification of a problem and the design and development of a solution;

10.2 use and adapt common algorithms and processing methods for the solution of problems;

10.3 write programs utilising suitable data structures relevant to the language facility being used;

10.4 view critically the provisions of a sample of commonly available software packages for operational systems;

10.5 recognise the importance of modularity in program implementation;

10.6 demonstrate an understanding of the importance for appropriate and careful design of the human/machine interface.

11 Content

Methodologies: 

The need for a systematic approach to problem definition. The role of the client in the formulation of a problem specification. The structured approach to solution development. The top down approach, functional decomposition, use of basic constructs. Data driven and process driven methodologies. Definition and specifications of algorithms.

[Whist there is no requirement to teach a specific structured approach to definition and solution, the course may be helped by standardisation on a single methodology such as Jackson Structured Design. For the purposes of Module 1, it is sufficient for the candidate to understand the requirement for a structured approach and the consequences of not using such an approach (high software maintenance costs, lengthy debugging time etc.) It is vital that this, along with other aspects of Module 1, is taught by the extensive use of examples and exercises for students.]

Standard Solution Components: 

processing flow ‑ sequences, sorting, choice,  looping and indexing.

[Good examples for understanding flow are the summation of an indexed array, counting the number of items satisfying a particular criterion in a list, sorting a list into order using a simple exchange sort, and searching a list for a particular value.]

Common processing methods: sequential processing ‑ random access ‑ batch, interactive and real‑time approaches.

[The candidate should be aware of applications in which sequential processing is appropriate and of the reasons for this; similarly the candidate should be aware of applications for which random access is required.]

The candidate should be able to distinguish applications for which batch processing is appropriate from those which require interaction. Real time processing in simulations should be recognised as a separate concept.

Data Structures

Files: items, records; fixed‑length and variable length records; sequential and indexed‑sequential files; primary and secondary keys.

Data Types: Boolean, character, integer, real, string, user‑defined.

[Candidates should understand the purposes and nature of various types of data representation, and the need for non‑standard data types in certain applications (e.g. graphics).]

Structures: arrays, tables, linked lists, trees, stacks, queues.

[The reasons for different ways of organising data should be understood in terms of allocating storage in different contexts to solve specific problems. In all cases the structures should be introduced as examples required to  solve specific application problems.]

Modularity

Use of functions and procedures Subroutines in general

[Candidate s should be capable of applying the systems analysis techniques to modularise a specific problem situation. They should be able to recognise appropriate data structures to support their modularisation.
Choice of Languages and Facilities

The features of a variety of languages and facilities suited to text analysis, display of information for access over the Internet, list processing, graphics, business applications and numerical work. Knowledge of general common features of statement‑oriented programming languages.

[Practical programming experience with a statement‑oriented language required. The language should provide structure and facilities for handling different data types. Candidates should also have an awareness of special purpose languages for such purposes as report generation. Candidates should be able to identify features in their problem analysis which would affect the choice of language or software package to implement the problem solution. Candidates should also be able to recognise when standard packages are more appropriate than purpose‑written software. Examples should include editors, word processing packages, windowing software, spreadsheets, report generators, database packages and integrated packages. Candidates should have experience of creating, modifying and assessing World Wide Web pages and other Internet facilities.]

Testing

Design of test‑cases to explore all branches of a system, in both design and implementation phases.

[Candidates should understand that testing is required both for the design of an application and for the implementation of the design. They should understand the need to ensure that testing is, as far as possible, exhaustive, both in terms of algorithm steps and of special cases, including unexpected and inaccurate input. Candidates should understand that the use of proper design and implementation methods minimises the debugging required with consequent resource savings. They should understand that testing should occur at every stage in a top‑down design process, and should be able to provide test cases for a system or algorithm.]

Documentation

Needs of program users and of operators. Needs for program maintenance.

[Candidates should understand that documentation should be provided at every stage in a top‑down design process. They should be able to relate the type of documentation provided to different modes of use (user, maintenance, executive). Electronic documentation should be covered as well as more conventional methods. They should understand that, for system maintenance, full testing history is required as well as a clear audit trail of modifications made.]

12 Indicative Reading

	BORNAT, Richard


	Programming from First Principles 

(Prentice Hall International)



	NAYLOR, J.


	Introduction to Programming

(Paradigm)



	WEINBURG, G.M.


	The Psychology of Computer Programming 

(Van Nostrand Reinhold)



	NCC


	Introducing Systems Analysis and Design Vols. 1 and 2.

(NCC Publications)



	PRATT, T


	Programming Languages, Design and Implementation

(Prentice Hall International)



	RAVI, S


	Programming Languages Concepts and Structures

(Addison Wesley)



	COWLING, AJ


	An Introduction to Software Engineering and Systems Analysis 

(BlackweIl NCC)



	HUGHES, M.J


	A Practical Introduction to Systems Analysis and Design, An Active Learning Approach 

(DP Publications)



	BROOKSHEAR, J.G


	Computer Science and Overview

(Addlson Wesley)




1‑B SYSTEMS COMPONENTS

This part of the syllabus is expected to require between 80% and 100% of the teaching time of section I‑A.

13 Aims

13.1 To provide an understanding of the relationship between hardware and system software.

13.2 To provide a basis of knowledge and concepts which will enable the student to appreciate new developments in computer hardware and software.

14 Objectives

On completion of this section the student should be able to:

14.1 demonstrate understanding of data type representations,

14.2 demonstrate understanding of basic computing architecture;

14.3 explain the meaning and use of system software such as operating systems, loaders, assemblers, compilers;

14.4 describe in general terms the characteristics of some peripheral devices;

14.5 be aware of the potential of technology to enhance the human/computer interface.

15 Content

Basic representation

(1) Binary Representation: relationship between number of digits and number of patterns available. Hardware representation of binary data. Representation of Boolean, character, string and integer data.

[Floating point representation is not required, but candidates will be expected to understand that floating point numbers can overflow or underflow. Integer representation should be understood. ASCII representation of characters is sufficient. Non‑printing characters to control pagination or sound should be covered.]

Ways of storing and manipulating one‑dimensional and multi‑dimensional tables; arrays; linked lists; trees; queues; stacks.

[The use of sequential store for holding tables and arrays; subscripts; storage of linked lists including trees; pointers.]

Basic Architecture

(i) Conventional Processor Architecture: nature of machine instructions and range of operations available; illegal instructions; interrupts.

[Questions will not demand knowledge of the. construction of particular machines. Candidates should be aware o f the principles of machine construction required for effective operating systems.]

(ii) Types of parallel processor: parallel processing.

[Candidates will be expected to understand that, in order to achieve the higher processing speeds required in financial simulations and other computational‑intensive tasks, ¡t can be necessary to carry out computations other than a single instruction on a single data‑stream at a time. Candidates will not be expected to describe any architectural detail.]

Store Organisation

Addressing: immediate, direct, indirect, relative. Main and backing stores, transfers, buffers. Sequential (serial), indexed sequential and random access to stored information. Virtual stores. Paged stores. Block sizes. Cache.

[Store organisations should be understood at the logical level and not in terms of electronics. Candidates should be aware of the differences between the properties of volatile and stable, fixed and de‑mountable storage devices. They will not be expected to describe technical details of devices. Various modes of addressing will be related to the stage of algorithm construction at which data is defined. Knowledge of specific technology is not required. . Candidates should understand the concepts but not the detailed mechanisms of page addressing and caching. Candidates should understand the effect of different page sizes on the addressing mechanism; they should he aware of the concept of the virtual store belonging to an individual user in process. Candidates should be aware of the effects and efficiencies of different techniques for such common commercial operations as table look‑up and sorting.]

Systems Software

Operating regimes: single‑user and multi‑user systems (multi‑access and multi​tasking); batch processing and time sharing.

[Candidates should understand the distinction between those functions of an operating environment which are seen by the user, and those that are for internal management.

Candidates should understand that, whilst there are machines, such as timers, without operating systems, most common requirements for use lead to the need for an operating system. They should be aware of the effects of single user, multi‑user, batch processing and time‑sharing environments or modes of use of computers.]

Language Processing and the use of Libraries: 

source code, object code and executable versions of a program. Subroutines (procedures). Parameters. local and global variables and appropriate storage organisation. System, public and private libraries. Error detection and reporting.

[Candidates should understand the differences between high level and low level languages and the way in which they are processed. To he1p with this it may well be worth introducing the candidate to a theoretical naive assembler language. They should also have an understanding of the different types of high level language such as imperative and object orientated and of the way in which macros are treated in software packages.

Candidates should know of the stages involved in the conversion of source code into code which a machine can execute. They should understand the operations carried out by compilers, interpreters, linkers and loaders. Candidates are not expected to be able to produce algorithms for such operations as parsing or for code generation. They should understand the advantages of modularisation and independent compilation and linkage. the distinction between calling by address and by value; between user‑supplied subroutines, system‑defined subroutines (e.g. square root or 'find key') and public subroutines (e.g. in graphics libraries); the need to hold global variables separately from local variables; reserved words.

Candidates should understand how subroutine libraries are used, and the effects of this both on co-operation between programrs and on storage organisation. Questions will not be asked specifically on recursion or recursive use of subroutines, although an understanding of elementary recursion is desirable. Candidates should understand the errors that may occur at each stage, and the various ways in which they may become manifest to the user: this should include problems with external references and reserved words.]

File store control: 

file‑control utilities; read, write and append access to files; hack-up copies of files; archiving.

[Candidates should understand the difference between the ability to add new information to a file and the ability to alter what is already there.

They should be aware of the need, and arrangements that can be made, to protect files, and the computer system from unauthorised access or damage from external sources such as viruses.

They should understand the need to take little‑used file store off‑line (archiving) and the difference between this and taking back‑up copies.]

Input, Output and Display: Exotic peripherals
[Uses and characteristics of: plotters, optical mark readers, optical character readers, light pens, bar code readers and different sorts of display. The emphasis should be on introducing the device to satisfy a particular business requirement. Detailed knowledge of the technical aspects of operation is not required.

Candidates should be aware of the use of sound, multi‑coloured displays, and other effects such as inverse video and blink, to provide an appropriate user interface. Candidates should be aware of the differences between raster and vector graphics devices, and of the advantages of 'pixel maps' in handling multi‑coloured displays. They should he aware of the characteristics and appropriate uses for CI) ROM, including those which can be written to.]

16 Indicative Reading

	WILLIS, N.
	Computer Architecture and Communications 

(Paradigrn)



	BISHOP, P.
	Computing Science

(Thomas Nelson)



	NEWMAN, J.L.
	Computer Systems: Software and Architecture 

(Hutchinson)




I‑C THE DATA PROCESSING ENVIRONMIENT, SYSTEMS ANALYSIS

17 Aims

17.1 To introduce the student to the data processing environment.

17.2 To provide a general prospective on the functions of data processing.

17.3 To give the student a broad knowledge of computer systems design techniques.

18 Objectives 

A student who has completed this section should be able to:

18.1 demonstrate a knowledge of common techniques in current data processing practice;

18.2 demonstrate an understanding of the organisation and logistics pertaining to data processing.

19 Content

People and Data Processing

Computing careers; organisation of a data processing department; job roles and responsibilities.

[The organisations discussed should reflect common practice in the candidate's own country. Nevertheless, appreciation of the current changes in roles within data processing departments, e.g. less rigid divisions between operations and programming staff, and the move toward user data capture on‑line, must be included. Functions to be covered should include: analysis, coding, report generation, support and the user interface, operation network support, management, and data capture and control. There should be an appreciation of the growing importance of the network manager and the way in which the information technology department has changed its role.]

Sizing and Timing

Criteria for selection of specific components.

[Candidates should be aware of the possibilities of choosing devices with differing characteristics and the consequences of choosing an Intranet system. Examples might include the choice between serial storage media or random access storage media; the choice between a single large central printer or distributed dot‑matrix or laser printers; the possible use of expensive graphics hardware or character recognition devices; and the choice between a single centralised processor or distributed micro‑computers with centralised user support. The candidate must be aware in broad terms of the operational characteristics and costs of different devices, media and human resources.]

File Design

Selection of file organisation, file access method and media.

[This is best illustrated by using a significant number of examples: the file design will clearly be influenced both by the systems analysis of the problem and by sizing and timing considerations.]
Software Provision

Packages, software houses, bureaux, propriety software, in‑house generation including the customisation of integrated packages.

[The candidate should be introduced to the choices between writing code ‘ab initio' in‑house, using a commercially available package with associated constraints, or customising, or having customised by a software house, third​party‑supplied software. It is important that the candidate acquires some discernment between these choices: for example candidates should know not to attempt to write a general word processing package for their company's own use. This gives a good opportunity to introduce the candidate to a variety of common facilities such as Web browsers, desk top publishers, web page creators, spreadsheets, databases, business graphics, etc. In addition, some examples of customisation should be given to the candidate.]

20 Indicative Reading

	ANDERSON.
	R.G Data Processing Vol1: Principles and Practice.
Data Processing Vol2: Information Systems and Technology



	CAPRON,H and WILLIAMS.B.
	Computers and data Processing 

(Benjamin‑Cummings)



	SKIDMORE, S.
	Business Computing
(Arnold)




MODULE 2: DECISION SUPPORT SYSTEMS 

2‑A UNDERLY1NG DATA SYSTEMS. Aims.
20.1 To provide a basis for the further study of computer networks and distributed systems.

20.2 To enable students to evaluate the characteristics of operating systems in the context of systems design.

20.3 To provide an appreciation of the advantages and limitations of digital transmission systems.

20.4 To provide an understanding of environments for software development.

21 Objectives

On completion of this section the student should be able to:

21.1 determine the essential and desirable features of operating systems as part of the system selection process;

21.2 demonstrate and use basic concepts of data communication networks;

21.3 explain common coding structures for error detection and correction;

21.4 show an understanding of the limitations imposed by the use of telephone networks within the context of computer system design;

21.5 explain the significance of protocols and the importance of standards within the context of data networks;

21.6 describe some network topologies;

21.7 show an understanding of the advantages of an integrated programming support environment.

22 Content

Operating Systems

Classes of operating systems: systems software, early single user systems, batch, time‑sharing, virtual machines, networks.

Memory management systems, I/O, filestore management, command processing and security. Review of current operating systems (e.g. OS2/NISDOS, Microsoft Windows, UNIX).

[The candidate should concentrate on the limitations, advantages and disadvantages of specific current operating systems such as MSDOS, Windows NT and UNIX. The candidate should be able to identify the characteristics of operating systems which make them suitable, or unsuitable, for specific tasks.]

Communications

Data communications: basic concepts.

Data communication networks: Public Switched Telephone networks, common carriers, national and international organisation.

Transmission of digital data: modulation techniques, modems, error detection and correction, causes of error, forward error checking, automatic repeat request.

[It is not necessary for the candidate to be able to reproduce details of specific standard carriers and their use in modulation. It is unlikely that a sufficient understanding of data communications will be achieved theoretically, but it is important that the candidates have the opportunity to see in operation remote interworking and to understand the way in which the hardware is interconnected. The concepts of error detection and correction will be sufficient.]

Networks

Networks: ring, star and tree networks, the importance of a layered model, e.g. ISO 7‑layer for the development of interworking between diverse machines.

[Candidates should be aware of the methods used to organise local ‑ and wide ‑ area networks (stars, rings and trees; analogue and digital). They should be able to explain the difference between circuit switching and packet switching, and the reasons (economic and technical) for preferring one to the other. They should understand the need for software to enable devices connected by a network to interwork with one another, and the need for standard protocols to enable a variety of devices to interwork. Specific conventions need not be known, but the principle of organising interfaces in a layered fashion to facilitate inter‑communication (e.g. Open Systems Inter​connection (OSI) should be understood. Candidates should be aware, of the relationship between bit‑rates and information content, but need not know any details of analogue‑digital conversion. Candidates should be aware of the functions of gateways in international networking.]

Integrated Programming Support Environments

Integrated Programming Support Environments: need for IPSEs, their advantages and disadvantages.

[Candidates will only require a superficial knowledge of the facilities provided by an IPSE; they should be able to explain the attractions of using an IPSE for teams of co‑workers, and the advantages of house‑style, common documentation etc. for an organisation. This will give the tutor another opportunity to emphasise the importance of standards.]

23 Indicative Reading

	WILLIS
	Computer Architecture and Communications
(Paradigm)



	NCC
	Data Communications Handbook

(NCC)



	BLACK
	Data Communications and Distributed Networks

(Prentice Hall)



	LISTER, A.M.
	Fundamentals of Operating Systems

​(Macmillan)



	GREEN, D.
	Business Guide to Communication Systems

(Pitman)



	SCHUY, D.
	Programming Microsoft Office

(Howard W Sans)



	KROENKE,D.
	Business in Systems. An Introduction 

(Magraw Hill)




2‑B
DECISION SUPPORT

24 Aims

24.1 To broaden the student's understanding of the role played in organisations by data and the manipulation of data.

24.2 To provide the student with a knowledge of current approaches to the design of systems for manipulating data.

24.3 To enable students to apply appropriate methods, techniques and computing tools to developing and implementing Decision Support Systems and to draw on useful knowledge from within the information systems context.

25 Objectives

On completion of this component the student should be able to:

25.1 identify and analyse the information processing requirements of organisations for middle management;

25.2 demonstrate an understanding of the techniques which underpin the manipulation and presentation of data for middle management;

25.3 analyse the form and content of various types of decision and identify ways of effectively supporting the decision‑making process, using appropriate computer-based tools.

26 Content

Databases

File methods for database applications.

The database approach: the role of the DBMS, advantages and disadvantages, the DB Administration function; database utilities (e.g. data dictionaries).

DBMS paradigms: theoretical aspects of hierarchical (CODASYL), network and relational DBMS; current approaches (e.g. IMS, IDMS, INGRES), hybrid systems. The importance of a standard query language interface (SQL).

DBMS for micros: limitations, applications and implementation of current packages (e.g. dBASE 111, ORACLE).

[Candidates should he aware of the characteristics of data structures for the support of the different forms of database. They will not be expected to construct database management systems. They will however be expected to produce applications of databases of different types. Candidates will be expected to size database applications.]

Other Data Manipulative Tools

Spreadsheets; the role of the spreadsheet, advantages and disadvantages, integration with other tools.

Text processing; word processing, free text retrieval, advantages and disadvantages, facilities of free text packages.

Web pages: access, modify, create, delete, importance of sensible links, advantages and disadvantages, facilities available in HTML

Choice between database, spreadsheet or text.

[Candidates will be expected to be aware of the characteristics of text processing and spreadsheet packages and presentation over the Internet, including limitations and sizing. Exposure to a single spreadsheet, e.g. EXCEL or LOTUS 123, and a single free text retrieval package, e.g. STATUS, will be sufficient. Candidates should be able to decide, given an application, on the appropriate‑ tool to handle and present data for middle management use.]

26.1 Project Management Decision Support Systems

Structures of problems, interaction between the decision support system and the decision maker, combination of retrieval and modelling facilities, problem programming tools (including logic programming), critical path analysis.

[Candidates are not expected to demonstrate knowledge of formal decision

theory. Candidates are not expected to demonstrate knowledge of technical matters in economics. The topic will be examined in a practical way.

Candidates should be aware of rule bases and logic programming languages such as PROLOG, but will not be expected to code in these languages.

Candidates will be expected to formulate models and analyse them using spreadsheets, databases, etc. Candidates will be expected to be aware of the possibility of uncertainty in their data and decisions and the ways in which it is handled. Candidates will be expected to have seen a decisions support environment which could be applications-specific. They will also be expected to understand the concepts of critical path analysis and to have experience of a CPA package such as PERT.1
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MODULE 3: STRATEGIC SYSTEMS
3‑A
STRATEGIC SUPPORT
28 Aims

28.1 To broaden the student's understanding of the role played by information and computing technology in informing strategic management.

28.2 To provide the student with a knowledge of current approaches to informing strategic management.

28.3 To enable students to apply appropriate methods, techniques and tools to support strategic management.

29 Objectives

At the end of this section the student should be able to:

29.1 offer a management perspective of the analysis, design, implementation and evaluation of information systems;

29.2 assess the limitations of and opportunities for information systems support for strategic management;

29.3 demonstrate an understanding of the role of simulation and modelling, including financial modelling, in strategic decision making and cost justification.

30 Content

30.1 Corporate Strategies and the Strategic Role of Information Systems: the meaning of 'strategy'. Types of strategy. The determinants of strategy.: constraints and opportunities in the environment and in the organisation; the politics of strategy formation ‑ questions of power, authority and values. The strategic role of information systems: their direct contribution to achieving organisational objectives, influencing organisational structure and fostering innovation.

[It is likely that for several years to come the candidate's main interaction with senior management will be in order to justify their choice of techniques within information technology. Accordingly, candidates must be aware of the strategic objectives so that they can frame 'business cases' appropriately. In particular they should be capable of extracting the essential information in a given situation that is relevant to the objectives.]

30.2 Planning and Implementing Information Systems: frameworks for planning information systems: strategic information systems led, strategic information technology led, non‑strategic information systems led, non‑strategic information technology led. Submission of I.T. business case.

[Candidates should be aware of the importance of users in the implementation of information systems with a high strategic importance, especially where the technology to be used is of low maturity. Candidates should be aware of how to present a case for the use and extension of information technology]

30.3 Aids to strategic decision making: simulation, financial modelling, 'what if, questions, expert systems, presentation graphics and the merging of text and  pictures through a desk top publishing system. An introduction to formal decision theory and its use in strategic decision making.

[Candidates should understand the reasons for simulation, which include: to make predictions and forecasts, to enable a rapid study of the results of varying base parameters, feasibility testing, and surveying likely demand. Examples might include economic forecasting, opinion polls, market surveys, feasibility of a design. Candidates should be aware of the importance of sensitivity testing on their simulations and models.]

Candidates should be aware of the increasing use of formal techniques of decision theory, especially the separation of divising the criteria for evaluating alternatives from the application of those criteria.

Candidates must be prepared to present strategic cases backed up by appropriate detail but nevertheless summarised in a clear, concise, supported way so that they can present cases within the time frame and windows of opportunity required by strategic decision makers. It is therefore important that the candidates have an understanding of, and are capable of using, tools to present strategic information as clearly and concisely as possible.

Candidates will also be expected to be aware of rule bases and expert systems for informing strategic decision making, but they will not be expected to undertake any development in this area.]
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	STOPFORD, J. al
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3‑B
HUMAN RESOURCES AND SUPPORT

32 Aims

32.1 To enable students to develop an appreciation of the importance of human factors in the design, implementation and introduction of computing systems.

32.2 To enable students to be aware of legal aspects of the use of information technology.

33 Objectives

At the end of this section the candidate should be able to:

33.1 demonstrate an understanding of the need for user support, training and documentation;

33.2 produce a user interface both at a terminal and in terms of support, training and documentation;

33.3 demonstrate an understanding of the appropriate laws and practices concerning copyright protection, misuse of software and the rights of the individual as a data subject;

33.4 be able to discuss the implications for the user of the Internet.

34 Content

34.1 Implementation of information systems. Unanticipated consequences, attitudinal effects. Strategic values of information systems in practice: why high hopes are sometimes dashed. Support, local and central; he1p systems; training including technology‑based training; user interface characteristics.

[Candidates should be able to demonstrate that they can view an existing information system critically from a user point of view, and that they can identify and provide amendments and additions to the user interface in all its aspects.]

34.2 Legal aspects: copyright, licences and restrictions on usage, rights of the individual and the relationships between these rights and the storage of information on computers, dissemination of information over networks, security, integrity and privacy.

[It is not necessary for the law to be that of the U.K. or of the European Community. However, candidates must be aware that copyright of software, or information held electronically including Web pages, carries certain obligations on the user of the material, and that licensing conditions can restrict use either to specific machines or to types of usage etc. The problems associated with misuse and illegal use of software or electronic information must be understood. Candidates must be aware of the problems arising from the ability to copy information about individuals and to distribute it over networks, often at a profit. Local law on the 'right to know' of information held and its distributions should be understood. The resulting need for security in order to protect the privacy of the individual against 'hacking' should be understood, as should the need for data held on individuals to be accurate and up to date (e.g. credit ratings)]

35 Indicative Reading

	ARGENT, J.
	Practical Corporate Planning
Allen & Unwin



	PETTIGREW, A.


	The Politics of Organisational Decision Making

Tavistock



	FREDERICO, P., BURN, K. And McCALLA,D.
	Management Information Systems and Organisational Behaviour

Praegar



	CORDEN,C.
	Ending the Computer Conspiracy



	FORRESTER, T.
	High‑Tech Society

BlackweIl




2
3

